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Abrasive    adhere    to    ground    surface?    Does.  .      4785 

Abrasive  Machine  Tool  Co.,  Exhauster  at- 
tachment  for  surface  grinder 52* 

Abrasive   Machine  Tool  Co.,   Small  .sensitive 

vertical    spindle   surface   grinder 198* 

Adams,  A.  D.,  Safety  stake  pocket  for  log- 
ging   cars     Z'^* 

Air   area   through    grates   and   ashpans 734$ 

Air  IJrake  Association:  A  good  jiiece  of  com- 
mittee   work     477§ 

Air    Brake   Asscciaticn   executive   meeting...      362* 

Air   compressor,    Five-step    clearance    control 

for,     Ingersoll-Kand     Co.  .  . 717* 

Air     Compressor,     Gasoline-driven     jwrtable 

Chicago    Pneumatic    Tr.ol    Co ..      527* 

Air  compressor  pistotis.  Device  for  removing, 

by   J.    H.    Hahn 510- 

Air    compressor    repair,    Erie    Railroad 191* 

Air  coiripressor  units,  Compact  portal)le,  In- 

gerscll-Rand    Co US' 

Air  consumption  of  locomotive  auxiliary  de- 
vices           484* 

Ajax  Mfg.  Co.,  Brake  shce  key  taper  rolling 

machine     323* 

Ajax  Mfg.  Co.,  New  model  scrap  reclaiming- 

rolls    383* 

Albert,  J.  J.,  Table  for  oxy-acetylene  cut- 
ting          708* 

Allman,   Wm.   N.,  Insulation  of  freight  and 

passenger     cars 444*,     608t 

Allman,  Wm.  N.,  Reducing  the  fuel  con- 
sumption  of   power   plants 88*,      154 

Aluminum    jiarts    for    locomotives 734^ 

American    Engineering    Societies*    meeting.  .       21 

American  Metal  Products  Co.,  A  new  elec- 
tric   headlight    264 

American   Railway  Association,  Divisirn  V — 

Mechanical,    meeting    postponed 565 

.\merican    Railway    Association;    The    June 

convention   program    669§ 

American    Railway    Bridge   and    Building   As-        ■  . .; 
sociation    (see    Bridge   and   Building   Asso-        :  '  '  ' 
ciation) 

American  Society  of  Mechanical  Engineers, 
Problems  in  design  and  operation  of  large 
locomotives     277* 

American      Society      of      Safety      Engineers, 

Safety  code  for  compressed  air  machinery.      712 

American  Society  for  Steel  Treating  (see 
Steel   Treaters'   Society) 

American    Society  for  Testing  Materials....      493 

American   Steel   Founders,   Lamont  six-wheel 

truck    f(,r    freight    cars 254* 

Amsler  &•  Co.,  Alfred  J.,  Measuring  locomo- 
tive and  car  wheel  loads 722* 

Anderson,    A.    H.,    Straightening    car    ends 

with    a    pull    jack 239* 

Angle    plate    with    second    face    and    T-slot, 

Nelson    Tool    &    Machine    Co 129* 

Angularity,  Locomotive  main  rod,  by  Wil- 
liam    Ulrich 519* 

Ann  Arbor  Railroad,  Trailer  box  with  lat- 
eral  adjustment,    J.    E.    Osmer 20* 

Anthony,  J.  T.,    Important   factors  in   design 

of   locomotive   boilers 683 

Apprenticeship    in    France 275ii 

.\pprenticeship.    Specialized    training    vs....      734S 

Anprentice    work    organized,    Paris-Orleans.  .      313* 

Arbitration  committee.   Report  of  (Div.  V.— 

Mech.)     569* 

Armstrong,    G.    W.,    Notes    on    general    shop 

practice  at  Du  Bois  (B.  R.  &  P.) 179* 

Armstrong,   G.   W.,   Revivifying  the  railroad 

ship 341* 

Ash   pans.   Air  area  through   grates  and....      734§ 

Ajhton  N'alve  Co.,   Locomotive  driving  wheel 

quartering    gape 658* 

Atchison,  Topeka  &  Santa  Fe,  Air  hose  coup- 
ling of  simple  design,  John   Ph.   Weber.  .     404* 

Atchison.  Topeka  &   Santa   Fe,   Four   efficient 

machine  shop  devices,  by  J".  Robert  Phelps.      317* 

Atchison,  Topeka  &•  Santa  Fc — Oinding 
chilled  cast  iron  car  wheels 181 

Atchison,  Topeka  &  Santa  Fe,  Power  punches 
and  dies    SO* 

•  Illustrated   article ; 


Austin,   E.  A.,   Emergency  truck  for  car  re- 
pairs        22ii* 

Automatic      connector       (see      Connector) 
Automatic  Machine  Co.,   Combination   clutch 

brake  for  shai)ing   planer 262* 

Auxiliaries,   Maintenance  of  air  operated....      484* 
Avcrill,   E.    A.,  The  effect  of  the   feed   water 
heater  on  sujierheat  and  lH»ck  i>res5ure. . .  .     619* 


Babbitting  furnace,  .\n  easily  made,  by  E.  A. 

Miller     248* 

Baggage  trucks.   Locking  device   for   staticn, 

C,  M.  it  St.   V 30* 

Bailey.  Carl  C.  Locomotive  weighing  plant 
of  large  capacity 749* 

Bailey-Lewis,     Regulating     valve     for    liquid 

fuels 194* 

Baily,  T.  I'.,  Relative  econc  my  cf  electric, 
oii,   gas  and   c(al-fired   furnaces 507 

Baker   Bros.,   Boring  and  drilling  machine.  .      136* 

Baker,  C.  B.,  Easily  detachable  hand  rail 
column     592* 

Baker,  C.  B.,  Easily  detachable  running 
hoard  bracket   722* 

Baker.    R.    &    L.    Co..    Duplex   compensating 

suspension   for  tractors 257* 

Baker,   R.   &   L.   Co.,   Electric  truck  cquipi'ea 

with    carrying   ram 391* 

Baltimore  S:  Ohio,  Handling  milk  in  spe- 
cially  constructed   tank   cars 763* 

Baltimore    &     Ohio.     The     Futrell     automatic 

train  line  connector 102* 

Bangor    &    Aroostook    cinder    pit(    Bridge    & 

Bldg.    Assn.) 707* 

Barlmlt.  A.  F..  Pencil  repairs  and  inexperi- 
enced  foremen    7lt 

Barnes  Drill  Co.,   Self-oiling  all  geared  gang     406* 

Basford,    George    M..    Getting    better    results 

from    railroad    organizations 151 

Basford,    George    M.,    N'italizing    locomotives 

to    improve   operation 357* 

Bast.  P.  E.,  Preparation  and  distribution  of 
fuel 682 

Bath  &  Co.,  John,  FJxpanding  internal  thread 

micrometer    463* 

Bath  &  Co.,  John,  Internal  micrometer  of  un- 
usual desisn   326* 

Bearing.  Staggered  roller,  Hart  Roller  Bear- 
ing   Co 396* 

Bearings   for  railway  cars,   Ball 23* 

Bearings    for    railway    cars.    Ball,    by    E.    F. 

Maas 1 46+ 

Bearincs.  Some  facts  regarding,  by  Louis  A. 
Shcpard    312 

Beatty  Machine  &  Mfg.  Co.,  Vertical  bull- 
dozer for  steel  car  work 526* 

Becker   Milling   Machine  Co.,    Heavy   planer 

type   milling   machine 388' 

Bellevue  Industrial  Furnace  Co.,  Semi-auto- 
matic twist  drill  grinder 400* 

Belting,    The    etTcct   of   relative    humidity    on 

leather,  by  F.  W.  Roys 190* 

Belt    service    and    length    of   life,   by    F.    D. 

Rich 37* 

Belts,  Chart  gives  power  of,  by  W.  F.  Schap- 
horst    687* 

Bertschy    Engineering    Co.,    Cone    cr    single 

pulley   driven   shaner 398* 

Betts  Machine  Co.,  Heavy  car  wheel  boring 

machine ■      653* 

Billing  repair  card.  Supplying  additional  in- 
formation on 753 

Black  &  Decker  Mfg.  Co.,  A  new  post  drill.      256* 

Blark  &  Decker  Mfg.  Co..  Eight-inch  electric 
bench  grinder 785* 

Black  &- "Decker   Mfg.   Co..   Portable  electric 

grinder  with  pistol  grip 469* 

Blowpii)es.  Tests  of  oxy-acetylene.  Bureau  of 

Standards    449 

Blue  print  bath,  .\,  by  A.  G.  Johnson 101 

Boiler,    Inspection   act:    A   decision   that   may 

be    misconstrued,   by    A.   G.    Pack 336$ 

Boiler.  .\  scale-proof  locomotive  crane.  In- 
dustrial Works 133* 


Boiler  design.   Progress   in 672} 

Boiler  Makers'  Association  (sec  Master 
Boiler   Makers'   Association) 

Boiler  ruptures  with  man  in  firebox 590 

Boiler  scale.  The  cost  of,  by   W.    F.   Schap- 

horst  292* 

Boiler  shell  tracking.  Cause  of,  through  girth 
and  seam  rivet  holes  (Master  B,  iler  Mak- 
ers' Assn.)    712 

Boiler  shop  tools,  Two,  by  E.  A.   Miller....      765* 
Boiler,  Stool  for  supporting  front  end  of,  by 

E.  A.  Miller  48* 

Boiler  tuljes  (see  Tubes) 

Boiler  welding  practice.  Examples  of  proved, 

bv  C,.   M.  Calmbach 772* 

Boilers,  Important  factors  in  design  of  loco- 
motive,   by   J.    T.    Anthony 683 

Boilers.  Repairing  tube-sheet  cracks  in  loco- 
motive          704 

I'rtjilers.  The  care  of  locomotive 87 

Bolster    attachments    for    metal    draft    arm, 

R.   C.   Taft .,.,....,      130* 

Bolt  puller.   Frame 340* 

B(  oster    aprilied    to    Mikado    locomotives    ftr 

the  Nickel    Plate 737* 

Booster.     Self-adjusting     wedge,     feed     water 

heater  and   (Traveling  Engineers'  meeting)      616 

Booth    for   tiraekeei'ers   and    foremen.    Metal, 

Lyon  Metallic  Mfg.  Co 406* 

Borden  Co..   Ratchet  die  stock 408* 

Boring    mill.    Taper    attachment    applied    to, 

Cincinnati    Planer    Co 53* 

Boring  mill    (see  Machine  Tools) 

Boston  &■  Albany,  A  welded  locomotive  ten- 
der tank,   by  J.   W.    Murphy 550* 

Boitysov.  M.  .\.;  Turntable  indicating  device     6&H* 

Bowen  Motor  Railways  Corp.,  (lasi-line  motor 
driven    passenger   car    (Pittsburg   &    Shaw-     "    • 
mut)    697* 

Brake.  Demonstratir  n  of  double-cajwcity,  Vir- 
ginian   Railway    428* 

Brake  equipment.  Safety  hand,  Minich  Rail- 
way  .\ppliancc  Corp 472* 

Brake,   Final  trials  of  Kunze-Knorr  air 218t 

Brake  for  shaping  planer.  Combination  clutch, 

.\utomatic  Machine  Co 262* 

Brake  heiids  for  uniform  shoe  wear.  Design- 
ing, by  H.  M.  P.  Murphy 107* 

Brake   power  on   tank  cars.    Adjustment  of..      227 

Brake  shoe  and  brake  beam  equipment.  Re- 
port   on    (Div.    V — Mech.) 579* 

Brake   shre  key   taper   rolling   machine,    .Aiax 

-Mfg.  Co 323* 

Brass,  The  heat  treatment  of  copper  and,  by 

F.  H.    Helrigel    (Steel    Treaters'    conven- 
tion)         647 

Brexton,  (George,  Reaming  tube  sheet  holes...      318* 
Bridge    &     Bldg.     Assn.,    Construction     and 

maintenance     of     cinder     pits 707* 

Bridgeport   Safety   Emery   Wheel  Co.,   Heavy 

duty  motor  driven  face  grinder 126* 

Brinckerhoff.  Frank  M..  The  safety  of  pass- 
engers in  steel  railway  cars 2^3* 

British   views  on    fuel-oil    installations 764 

Bronze,    Welding   cylinders    with    Tobin,    by 

Joseph  T.   Paight 374* 

Brookes.  John  II.,  .Assigning  engines 71t 

Brown    &    Sharpe    Mfg.    Co.,    Easily    applied 

high   speed  milling  attachment 51* 

Brttwn   &   Sharpe   Mfg.   Co.,    Improved  tcols 

for  machinists  and  toolmakers 389* 

Brown    Instrument   Co.,    Cold   junction   com- 

I>ensated   pyrometer 595* 

Brown  Instrument  Co.,  Lcng  distance  re- 
cording thermc  meters    471' 

Bru.eh    for    cleaning    metal    surfaces.    Wire, 

Ingersoll-Rand  Co 387* 

Brush   for  cleaning  operations.   Rotary   wire, 

Indejiendent  Pneumatic  Tool  Co 257* 

Buck,    D.    M.,    Rusting    of    steel    containing 

copper    538t 

Huckeye  Steel  Castings  Co.,  Six-wheel  freight 

car  truck  522* 

Buell,    1).    C.    Standards    of    fuel    economy 

(Fuel    convention)     425 

Buffalo,  Rf  Chester  &  Pittsburgh,  An  im- 
proved locemotive  throttle  valve,  by  W.  J*. 
Knox 216* 


§  editorial ;      f  short,    non-illustrated    article    or    note ;      %  communication. 
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Buffalo,    Rochester   &    Pittsburgh    cinder    pit 

(Bridge  &  Bldg.  Assn.) 707* 

Buffalo,    Rochester    &    Pittsburgh.    Notes    on 

general     shop     practice    at     Du     Bois,     by 

George  W.  Armstrong 179* 

Buffing  machine,  Electric  grinder  and,  U.  S. 

Klectrical  Mfg.  Co 390* 

Bulldozer  for  steel  car  work.  Vertical,  Beatty 

Machine  &  Mfg.  Co 526* 

Bureau  of  Explosives,  Annual  report  of  the.      298 
Bureau  of  Explosives,  Tank  car  nutlets  and 

other   projections    170 

Bureau  of  Locomotive  Inspection,   Report  cf 

the    18» 

Bureau  of  Safety,  Annual  report  of  the 29 

Bureau  of  Standards,  Tests  of  oxy-acetylene 

blowpipes 449 


Book* 

-Vir    Brake    Association    proceedings    for 

1921    736 

Cams,     Elementary     and     advanced,     by 

Frank   De   Ronde   Furman 276 

Coal    trade,    Saward's    annual    statistical 

review  of  the   538 

Developing   executive   ability,   by    Enoch 

D-urton  (lowin    146 

Engineering  index  for  1919,  The,  A.  S. 

M.    E 4 

Engineering  index.  The,  A.  S.  M.  E....      480 
Engineering   instruments  and   meters,   by 

Edgar    A.    C.riffiths 480 

Export    register    of    the     Federation    of 

British    Industries 4 

Fuel   economy  on   Ircomotives,   American 

Railway    Association 480 

Fuel    oil    in    industry,    by    Stephen    O. 

Andros    4 

Locomotive  up  to  date.  The,  by  Charles 

McShane   4 

Locomotives,    Simj^Ie  superheated  steam, 

by   Eugene   Bruckmann 276 

Master   Boiler   Makers'   Assn.   committee 

reports    672 

Powdered   coal  as  a  fuel,  by  C.    F.    Her- 

ington    146 

Practical    locomotive    running    and    man- 
agement, by  VV.   (i.   Knight 72 

Proceedings    of    the    Internaticnal    Rail- 
way  Fuel   Assn 336 

Railroad    shop    practice,    by    Frank    .\. 

Stanley    672 

Standard      details.      Handbook      of,      by 

Charles   11.    Hughes 480 

Steam    locomotives   of   the   present    time, 

by  Robert  fJarhe    210 

VC    equipment,    Questions   and    answers 

on  the.   Air   Brake  Assn 736 

Welding    encyclopedia,    by    L.    B.    Mac- 
'"   >.      Kenrie  and  IL   S.   Card 210 


Cab  apron  holder,  by  E.  A.  Miller 702* 

Cairns,  J.  M.,  Cliuck  for  holding  hose  nuts.  .      181* 
Calipering    driving    wheels    and    tires.    Gage 

for,  by  E.   A.   Miller 242* 

Calmbach,  G.  M.,  Standards  of  railroad  shop 

welding  practice    772* 

Canadian  Pacific.  New  sleeping  cars  for  the.      691* 
Candy,   A.   M.,   Electric  arc   welding  in  rail- 

n  ad   shops 456* 

Carbon  dioxide  recorders.   Redesigned,  Uehl- 

ing  Instrument  Co 133 

Car  construction  committee.   Report  of   (Div. 

V— Mech.)    572* 

Car  inspectors  and   foremen  projx^se  changes 

in  rules  of  interchange 233,  304,  375,     441 

Carlton     Machine    Tool     Co.,     Ball     bearing 

heavy   duty   radial   drill 386* 


Car       '  •  ■  ■'■  '■   -         ■''   ■  --■  '-r  •  •  : 

Bad  order,   14.2  per  cent 335§ 

Bad   order:    .X   difficult   problem 69j| 

Bad  order:  An  eye  to  the  future 2095 

Bad  order:  A  unit  that  will  measure....  ijj 
I'.ad  order,  reached  maximum  in  .\ugust     635* 
Bad  order  situation.  Causes  of  the  pres- 
ent,  J.    E.    Muhlfeld 738 

Bearings  (see  Bearings) 
'■■■        Bolster  attachments  for  metal  draft  arm, 

;  R.   C.   Taft 130* 

'^~        Box,    Fix,    or    have   them    retired 3§ 

Brakes    (see   Brakes) 

Equipment,    Standardizing    506 

Cost  of,   in   1920 80* 

.;•.  '     Coupler   (see  Coupler) 

Deterioration,     Relative    effect    of    time 

and    service    on 238 

Draft  gear   (see  Draft  gear) 

Ends,    Straightening,    with    a    pull    jack. 

;  by  A.   H.  Anderson 239* 

Frame,   -An  efficient  straightening.   N.   B. 

Messimer    (N.   Y.   C.) 31* 

Freight,   Cause  of  the   present   condition 

of,   by  J.    C.    Fritts 97 

Freight:   What  are  the   real  remedies?..        69§ 

<  irain.   Coopering    694 

Iluudiiug  of,  A  check  on  rough 696 

•  Illustrated   article ; 


Car — Continued 

Insulation  of  freight  and  passenger,  by 
Wm.    N.  Allman 448* 

Insulation  of  passenger  and  refrigera- 
tor,  by   Arthur  J.    Wood 

Interchange,  Car  inspectors  and  fore- 
men  propose  changes   in   rules   of.... 

233,  304,  375, 

Interchange  rules:  Make  car  owners' 
responsibility  complete,  by  C.  J.  Wy- 
mer     

Loaded:    The    business    situation 

Leaded,    Unnecessary   transferring   of .  .  . 

Maintenance    (see   Maintenance) 

Ordered  and   built   in    1920 

Repairs   (see   Repairs) 

Seat,    New   coach,    Scarritt   Car   Seat   & 

Mfg.    Co 

■•i;  Seat,  Single  Pedestal  swivel  type,  Frank 
-"  Sniolar      

Stake  pccket  for  logging.  Safety,  A.  D. 
Adams    

Tank  outlets  and  other  projections.  Bu- 
reau of  Explosives 

IInpi)er,  Thawing  frozen,  by  E.  A. 
Miller    

Truck    (see  Truck) 

Weak,  New  lease  of  life  for 

Wheels  (see  Wheels) 

Wood,  The  use  of,  in  freight  construc- 
tion, by   H.    S.    Sackett ,a.>w» 

Cars 

C(  aches,   Illinois  Central   steel   suburban 
Coal,     100-ton.     for    the     Clie^apeakc     & 

Ohio 

Ccal,   120-ton,  on-  the  Virginian  Railway. 

163*. 
Coal.    Norfolk    &    Western    lOO-tm.    bv 

John   A.    Pilcher 293*. 

Container,  in  express  service  on  the  N. 

Y.   C 

Container,  in  use  in  Poland,  S.  Rodowicz 

Design,    Henry    Ford    on 6708, 

Design.  Notable  innovation  in,  Freij/ht. 
Design.    Suggestions    for    passenger,    by 

Georce   S.   CK  user 

Diesel  electric,  on  the  Swedish  Railways 
Freight,     Factors    to    be    considered    in 

designing,   by  Albert   IT.    Lake 

Ga.'oline   motor,   for   branch   line   service 
Passenger.       Gasf-line       motor       driven, 
Bowen    Mrtr-r   Railways   Corp.    (Pitts- 
burg &•   Shawmiit) 

Postal.  New  plans  and  specifications  for, 

and   n.xtiires    

Refrigerator,       Fruit      express.       Union 

Pacific     

Slecpine.   New,   for  the  Canadian  Pacific 
Tank.    Handling    milk    in    specially    ron- 

structed,    Baltimore   &•    Ohio 

Tank,     Rerx  rt    of    committee    on     (Ptv. 

V— Mech.)     

Tank.  .Sulphuric  acid,  of  70  tons  capac- 
ity.   General    Chemical   Co 

Case-hardening,    Thp    effect    of    temperature 

in.   by  Theodore  G.   Selleck 

Castings.     An    allov     for     high     temperature. 

Electro    Alloys    Co 

Castings.    Bronze-faced    semi-steel 

Castings  imnrrved  by  research.   Malleable... 

Cast   iron   cutting 

Cast    iron.    Limitations   of   Thermit    « elding 

for   refiairing 

Causey,    Tames,   Locomotive   cylinder  welding 

(Wabash    Ra-lway)     '. 

Centering  machine.   Double   spindle,   Hendey 

Machine   Co 

(^entering  sleeve,  Piston  rod,  bv  E.  A.  Miller 
Central   of  New  Jersey.   Machine   forging  at 

Elizabethport      

Chain.  Electric  welded.  Columbus  McKinnon 

Chain   Co 

Champif  n  Engineering  Co..  Driving  mechan- 
ism   for    roundhouse    crane 

Chaiiman.    W.    IL,    Cylindrical    grinding    in 

1920 ' 

Chemical  limits  snecified  for  iron  car  wheels 
Chesai)eake  S:  Ohio,  100-ton  coal  cars  for  the 
Chicago,  Milwaukee  &•  St.  Paul.  Locking  (le- 

vice   for  statii  n  baggage  trucks 

Chicago,     Milwaukee     &     St.     Paul,     Power 

punches    and    dies 

Chicago,    Milwaukee    &    St.    Paul,    Widening 
the  outlook  of  the   local   car   foreman,  by 

L.  K.  Sillcox 

Chicago    Pneumatic   Tool    Co.,    Electric   ham- 
mer  drill   of  nrvel    desicn 

Chicrigo  Pneumatic  Tool  Co.,  Gasoline  driven 

portable    air    comi>ressor 

Chicago,    Rick    Island   vS;    Pacific,   A   visit  to 

Silvis  shops,  by  S.   W.   Mullinix 

Chicago.    Rock    Island    &•    Pacific.    Mountain 

type   locomotives    for   the 

niicniro.   Rock  Island  &  Pacific.  IJberty  flue 
cutter    

Chief    Interchange   Car   Inspectors'   and   Car 
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Car    Foremen's   Assn.) 
fhiiping    screen.    An    improved,    by    A.    G. 

Johnson    
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Chuck,  Driving  box.  by  E.  A.  Miller 250* 

Chuck    for    face    grinder.    Sectional    wheel. 

Diamond   Machine  Co 401  * 

Chuck  for  holding  hose  nuts    by  J.  M.  Cairns     181* 

Chuck     for    use     with    broken    twist    drills, 

Wayne   Tool   Mfg.   Co 718* 

Chuck,  Toothed  key  and  sleeve  type,  Jacobs 

Mfg.    Co.    324* 

Chi'cks,    Pilot   bar   and   drill    press.    Frontier 

Chuck  &  Tool   Co 198* 

Cincinnati    Electrical    Tool    Co.,    Combination 

grinding   and    buffing   machine 266* 

Cincinnati     Electrical     Tool     Co.,     Portable 

electric  drill  with  pistcl  grip 720* 

Cincinnati    Milling    Machine    Co.,    A    dyna- 

mt  meter   for   milling  machines 596* 

Cincinnati  Planer  Co.,  Taiier  attachment  ap- 
plied   to    boring   mill S3* 

Cincinnati  Planer  Co.,  Thirty-inch  shoe  and 

wedge    planer     129* 

Cinder  pits.  Construction  and  maintenance 
of   (Bridge  &  Bldg.  Assn.) 707* 

Clark.  J.  C  Management  in  railroad  shops.  6J 

Clark-Mc-ker    Co.,    Mi  tor    drive    for    milling 

machines     1 34* 

Clark-Mesker   Co.,    Rotary    table    for   milling 

machines     266* 

Cleaner,  Non-volatile  liquid.  Dearborn  Chem- 
ical   Co 404 

Cleveland,   Cincinanti,   Chicago  &    St,    I>ouis. 

A   profitable   railroad    reclamation   project.      185* 

Cleveland.  Cincinnati,  Chicago  &  St.  I^uis, 
Planer  type  milling  machine  makes  record, 
by    Jacob    Martin 766* 

Cleveland,  Pierre,  Characteristic  heat  treat- 
ment curves    775* 

Cleveland   Pneumatic  T(yol   Co.,   New   design 

of   pressure   seated   valve 403* 

Clouser,  George  S.,  Suggestions  for  pas- 
senger   car   design 754 

Clubs.    The   problem   of   railroad 2^ 

Coal,   Recent  deveh  pments  in  the  storage  of     626* 

C  oalometcr,  F.  C.  Thrmlcy  &  Co 58* 

Colburn    Machine    Tcol    Co.,    High    power 

vertical   turning  and   boring  mill 462* 

Coleman  Boiler  Appliance  Co.,  Tube  safe 
end  with  square  shoulder 127*,     266 

ColUtt,  Robert,  Value  of  individual  fuel  per- 
formance records    (Fuel   convention) 426 

Columbus     McKinnon     Chain     Co.,     Electric 

welded  chain    405 ' 

Comb'.istion  chambers.  Length  of  tubes  and.      734S 

Combustion    chambers.    Maintenance    ct  st    of     418ji 

Compressed  air   machinery.    Safety   code   for 

-American  Society  of  Safety  Engineers...      712 

Condrey.  I.  IL,  The  efficacy  of  annealing 
overstrained  steel  (Steel  Treaters'  conven- 
tion)           647 

Conneaut     Shovel     Co.,     Lightweight     shrvel 

for   moldcrs   and   locomotive   firemen 467* 

Connector.  The  automatic  train  line  con- 
nector,  Ftitrell  Coupler  Co.    (B.   &  O.)...      102* 

C(  nte.    Paul,    European    view    of    steel    vs. 

copper  fireboxes    685' 

Conventions:  Mechanical  associations  on  the 

defensive 605^ 

Cropering  cars  for  grain 694 

Copper  and  brass.  The  heat  treatment  of. 
by  F.  H.  Ilelrigel  (.Steel  Treaters'  con- 
vention)           647 

C'st     of     living    and     productive    efficiency 

Wages 416S 

Couiiler.     An     auxiliary     car,     by     Norman 

MacCleod     564* 

Coupler    and    hose    connector,    A    combined 

car.    T'niversal   Car  &   Hose   Coupler   Co..      699* 

Coupline  of  simple  design.  Air  hose,  Tohn 
Ph.   Weber    (A.,  T.    &   S.    F.) '.  . . .      404* 

Covington  Machine  Co.,  Hose  dismantling 
and    assembling    machine 782* 

C(  wan  Truck  Co.,  Self-leading  type  electric 

truck     52* 

Cowan  Truck  Co.,  Improved  electric  self- 
loading  truck    401* 

Crane,    Driving   mechanism    for   roundhouse. 

Champion    Engineering    Co 528* 

Crane  f.r  erecting  shop.  Gap,  H.  K.  Fer- 
guson   Co 259* 

Crosshead    babbitting    devices 187* 

Crnsshead,  Recent  improvements  in  adjust- 
able,   Rogatchoff   Co 785* 

Cut-off   c(/ntroI,    Locomotive 4781 

Cut-r.ff,  The  automatic  control  of  locomotive, 

bv   E.   S.   Pearce 488* 

Cutler-Hammer  Mfg.  Co.,  Rigidly  con- 
structed   auto-transformer    starter 261* 

Ciit-offs.   The  importance  of  checking 274| 

Cutter   for   facing  off  welded   tube   ends,  bv 

E.    A.    Miller '.     765* 

Cutters  for  wheel  lathes.  Drop  forged.  Forge 

Products     Corp 784* 

Cuttjng:    Does    gas-cutting   always    pay?....     6721 

Cutting  in  railroad   shops,  Gas  machine....     705* 

Cutting,   Inclining  the  torch  when 706 

(  utting.    Table    for    oxy-acetvlene,    by    J.    T. 

Albert     ." .      708* 

Cutting    tests,    Oxy-acetylene,    by    John    C. 

Eichner    71.3 

Cutting    torch:    The    Radiagraph 70S* 

Cylinder    cap    of    air    compressor    governor. 

Repairing     48* 

Cvlinder    ccck    which     closes    when    engine 

drifts,    L,    P.   Ligon 323* 
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Cylinder  tests  on  Sotithern  Pacific,  Long 
stroke    613 

Cylinders,  Welding  locomotive,  by  C.  E. 
Parley     .•■•,•■••"••••.?     247 
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Damage  to  merchandise:  A  chemist  in  a 
freight  car,  by   II.  J.  Force 

d'Arcamiial,  A.  H.,  Physical  tests  of  high 
speed  steel   (Steel  Treaters'  convention).. 

Dearborn  Chemical  Co.,  Non-volatile  liquid 
cleaner    

De  r.a>-sson,  M.,  Fuel  conditions  on  the 
French  railways    

Delaware,  Lackawanna  &  Western,  A  Surgi- 
cal operation  performed  rn  a  locomotive 
valve  port,  by   M.   R.   Feelcy 

Delaware,  Lackawanna  &  Western,  Modern 
equipment    facilitates   flue   shop    work 

Deterioration,  Relative  effect  of  time  and 
service  en  car 

Diamond  Machine  Co.,  Small  high  duty  s-ur- 
face  grinder   • 

Diamond  Machine  Co.,  Improved  method  of 
crowning    pulleys    

Diamond  Machine  Co.,  Sectional  wheel 
chuck   for   face   grinder 

Dickinson,  H.  IL,  The  requirements  for  a 
mrdern   car   repair   shop 

Die  blocks.  Hardening  hammer,  by  R.  B. 
Kerr     •. 

Die  head  for  pii)e  threading  machine,  Re- 
ceding.  Williams  Tool   C.rp 

Die  heads.  Automatic  self-opening.  Eastern 
Machine    Screw    Cor]) 

Die  heads.  Self-opening  and  adjustable, 
(icometric    Tool    Co W  j' 

Die  heads,  Self-opening  and  adjustable,  Mod- 
ern Tool  Co 

Die   stock.   Ratchet,    Rorden  Co 

Discussions:  The  problem  cf  the  railroad 
clul)s    •  • 

Dittman,  George,  Safety  cold  water  sprinkler 

Dixcn  Crucible  Co.,  Joseph,  Lubricant  for 
hub   liners    

Dixcn,  W.  J.,  Method  for  squaring  Wal- 
schaert   valve   gear 

Draft  gear  tests  of  the  railroad  administra- 
tion  1441,   173,  229.   .^01*.  435*, 

Drill,  Making  a,  live  up  to  its  reputaticn, 
by    H     Wills 

Drill,  New  drive  for  heavy  duty  radial,  Fos- 
dick   Machine  Tool   Co •  .  • 

Drill  stand  and  removable  drill,  Rad'al, 
llisey-VVolf   Macliine  Co 

Drilling   Machines    (see    Machine   Tools). 

Driving  box  chuck,  by  E.  A.  Miller 

Driving  boxes.  Application  of  shc€  and 
wedge    liners    to 

Driving  box  shoes  and  wedges.  Bronze- 
faced.   .Standard  .Semi-Steel  Foundry  Co. . 

Driving   boxes.    Machining 

Driving  wheels    (see   Wheels). 

Drop  pits  at  terminals  on  the  South  .\frican 
railways,  by  John   D.    Rogers 

Duluth  &  Inn  Range.  Step  ladder  for  car 
sh(  ps,   by   Austin   C.    Johnson 

Duluth,  Missal  e  &  Northern  cinder  pit 
(Bridge  &   Bldg.  Assn.) 

Dunn,  Samuel  O.,  The  present  railway  situ- 
ation   (Fuel    convention) 

Dynamometer  for  milling  machines.  A.,  Cin- 
cinnati  Milling  Machine  Co 
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F.arle  Gear  &  Machine  Co.,   C<  Id  metal  saw 

for    heavy    duty 396* 

Eastern    Machine    Screw    Corp.,    Autcmatic 

self-opening   die    heads 199* 

Eastern    Machine    Screw    Corp.,    Redesigned 

trip  levers  for  die  lieads 263* 

Eastern    Machine    Screw    Corp.,    Sinj>le    and 

double   spindle  threading   machines 394* 

Fdlund     Machinery     Co.,     Drilling     machine 

with    nut    facing   fixture 397* 

F.flficiency:   A  need  for   fundamental  data...      41 7S 

Kfficiency:    Order   vs.   disorder 671<5 

Kirliner,  John  C,  Oxy-acetylene  cutting  tests     713 
Electrification     again     jin  posed.     Comprehen- 
sive          735  § 

Electric    welding     (see    Welding). 
Electrifying  .sectitn  of  eleven  railroads.  Plan 

for     739* 

Electrcj-Alloys   Co.,    .\n   alloy    for   high   ttm- 

^  pcrature    castings    654* 

Emery   wheel   dresser.   Guard  for,   by  E.   .\. 

Miller    702* 

Engine   terminals:    .\n    operating   factor,   by 

L.    G.    Plant 15* 

Engine   terminals.    Modernizing   existing,   by 

G.    W.    Rink   73* 

Engine  terminals.    Needs   of   smaller 535§ 

Engine    terminal    development 535§ 

Equirment   on  the   Tomsk   railway,   Mechan- 
ical,   by    James   Grant ". 7* 

Erie  railroad.  An  air  compressor  repair....  191* 

Eric  railroad,   A   new  rod   design 218' 
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Erie  railroad,  Test  of  stoker  fired  locomotive 
over    three    divisions 215 

Exhaust      nozzle.      Automatic     variable,      by 

Clarence    Roberts    494* 

Exhnust  .steam    injector.    The   advantages    of 

the,   by   Clarence   Roberts 290* 

Exhauster   attachments    for    surface   grinder. 

Abrasive  Machine  Tool  Co 52' 

Expenses:  Getting  back  tc  normal 479? 

Explosion  at  Memphis,  Gasoline,  Union  Rail- 
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Furnace,    An     easily     made     babbitting,     by 

E.    A.    Miller 248* 

Furnace,  The  electric,  as  it  affects  overall 
cost  of  heat  treated  parts,  by  C.  L.  Ipsen 
(Steel    Treaters'    convention) 647 

Furnaces,  Relative  economy  of  electric,  oil 
gas  and  coal-fired,  by  T.  F.  Daily 507 

Futrell  Coupler  Co.,  The  automatic  train  line 

connector  (B.  &  O.) 102* 


Fafnir     Bearing     Co.,     Double    ball     bearing 

hanger   boxes    325* 

Farley,  C.   E.,  Welding  locomotive  cylinders     247* 

Federated  American  Engineering  Societies' 
meeting  (see  American  Engineering  Socie- 
ties) 

Feed   control.    Oil-pressure   transmission   and, 

Oilgear  Co 659* 

Feed   recortiing  device.    Speed   and,   O.   Zer- 

nickow 407* 

Feed  water  heater  and  booster.  Self-adjust- 
ing wedge  (Traveling  Engineers'  meeting)     616 

Feed  water  heater  on  superheat  and  back 
pressure.  The  effect  of  the,  by  E.  A. 
.Werill    619* 

Feed  water  heating,  Locomotive  (Fuel  con- 
vention)           425 

Feed     valve     testing     device,     by     Norman 

McCleod    644* 

Feeley,  M.  R.,  A  surgical  operation  per- 
formed on  a  locomotive  valve  port  (D., 
L.    &    W) 508* 

Ferguscn  Co.,  H.  K.,  Ga,)  crane  for  erecting 

shop    259* 

Firebox  tube-sheet  cracks  in  locomotive  boil- 
ers.  Repairing    704 

Fireboxes,  Euro|>ean  view  of  steel  vs.  copper, 

by  Paul  Ccnte 685* 

Flinner,  John,    Emergency   seat   refacing  tcol      184* 

Flue  cutter,  Liberty.  C.  R.  I.  &  P 184* 

Flue    expander.     Six-roll    superheated 768 

Flue  shop  work,  Modern  equipment  facili- 
ties (D.   L.  &  W.) 554* 

Flue  welding  machine.  Universal,  Southwark 

Foundry  &  Machine  Co 391* 

Force,  H.  J.,  A  chemist  in  a  freight  car...      700 

Force,  IL  J'.,  Some  failures  of  chilled-ircn 
car    wheels     505 

Ford,  Henry,  comments  en  car  design 689 

Ford-Smith    Machine    Co.,    Cone    drive   plain 

milling   machine    259* 

Foremen  h  cal  managers.  Making 336§ 

Foreman,  The,  a  business  man 143S 

F(  reman.   Widening   the   outlcok  of   the   local 

car,  by  L.  K.  Sillcox   (C.  M.  &  St.  P.)..      371* 

Foremen's  courses.   Right  kind   of 276t 

Foreman,    Selecting,   by  John   Mitchell 209t 

Foreman,  The;  his  qualifications  and  train- 
ing,   by    L.    E.    Gardner 459 

Foremanship:    Encourage  the  man  down  the 

line    607§ 

Forge,    Portable   rivet    heating,    Norton    Mfg. 

Co 200* 

Forge    Products    Corp.,    Drop    forged    cutters 

for    wheel   lathes 784" 

Forging  at  Elizabethport,  Machine,  Central 
<  f  New  Jersey /  69  * 

Forcing,    Production    machine 7335 

Fosdick    Machine   Ti  ol    Co.,    New    drive    for 

heavy    duty    radial    drill 132* 

Fosdick   Machine  T(  ol   Co.,   Twenty-one   inch 

heavy  duty  upright  drill 395* 

Frame     failures.     Curing     troublesome,     by 

Frank    Roberts 252* 

Frames,     Device     for     spreading     locomotive, 

Yazoo  &  Mississippi  N'alley 380* 

Franklin      Railway      Supply     Co.,      Precision 

power    reserve    gear 470* 

French  railways.  Fuel  conditions  on  the, 
by    M.    De    Bovss<  n 562 

Fritts,  J.  C,  Cause  of  the  present  condition 

(  f    freight    cars 97 

Front    ends.    Paint    spraying    locomotive....      124* 

Frontier   Chuck   &   Tool    Co.,    Pilot   bar   and 

drill    press    chucks 198* 

Fry,  Lawford  IL,  Notes  on  the  ctmpariscn 
of  locomotive   dimensions 211 

Fuel   accounting    546 

Fuel   Association,  Annual  cmventicn  of  the.      423* 

Fuel  conditions  m  the  French  railways,  by 
-M.  De  Boysson 562 

Fuel  consumpticn  of  power  plants.  Reducing 
the,    by    William    N.    Allman ...88*     154 

Fuel  ect  nrmy  by  accurate  valve  setting,  by 
J.   McAllister    3ll» 

Fuel  economy.  Standards  of,  by  1).  C.  Buell 
( Fuel   convention)    425 

Fuel,    Preparation    and    distribution    of,    by 

P.   E.   Bast 682 

Fuel  performance  records,  \'alue  of  indi- 
vidual, by  Robert  Collett  (Fuel  convention)      426 

Fuel,   Pulverized  lignite  as  locomotive 487 

Fuel,  Save,  by  keeping  valves  square,  by 
W.  G.  Landon 6t 

Fuel,  Stop  Waste  of,  at  the  source 5378 

Fuel  under  steam  boilers.  The  use  of  pow- 
dered, by  H.  D.  Savage 589 

Fuel-ril   installations,    British   views  on 764 

Fuels,  Regulating  valve  for  liquid,  Bailey- 
Lewis       .....;,............,....»  194» 
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E.   A.    Miller 765* 

Gage,    Locomotive   driving   wheel    quartering, 

Ashton    Valve   Co 658* 

Gag^es  facilitate  repairing  valves  in  kir 
brake  department,  Standard,  by  F.  A. 
Skinner 49* 

Gage,    Driving    box 178* 

Gages  and  progressive  sizes.  Limit,  by  Col. 
H.     E.     O'Brien 177 

Gallagher,     F.     S.,     Periodical     repairs     for 

freight     cars 24 

..Gardner,     Henry,     Scheduling     and     routing 

systems    for    car    shops 502 

Gardner,  J.  E.,  Electric  power  and  light  for 
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Gardner,  L.  E.,  the  foreman;  his  qualifica- 
tions   and     training. 459 

Gardner   Machine   Co.,   Continuous  feed  disc 

grinding    machine 59* 

(ias  analyzer.   Flue,   Mono  Corp.   of  America     195* 

Gas  in  railroad  shops.  The  use  of,  by  Roy 
G.     Monroe 458 

Gate,     Shop    safety     1 06* 

Gear  patiern  cutting  attachment,  Oliver  Ma- 
chinery    Co 593* 

General    Chemical    Co.,    Sulphuric   acid   tank 

cars    of     70    tons    capacity 95* 

General     Electric     Co.,     Welding     sets     for 

medium   and   heavy   duty 779* 

General  Engineering  Accessories,  Fibrous 
metallic     packing     for     general     use 263 

Geometric  Tool  Co.,  Self-opening  and  ad- 
justable   die    heads 470* 

Geometric     Tool     Co.,     Three-quarter     inch 

double     spindle     threader 402* 

Ciibbs,    W.    E.,    Steam    hammer    repair 558* 

Gibson,     grant,     .-\    locomotive     repair     shop 

scheduling     system 243* 

Gibson,  Grant,  A  system  of  progressive  shop 

discipline      319* 

Giltinan,    D.    M.,    The    metallurgy    of    high 

speed     steel 709* 

Glow  Electric  Co.,  Double  annular  ball  bear- 
ing   floor    grinder 394* 

Golden-Anderson  Valve  Specialty  Co.,  -Auto- 
matic,   non-return    valves 258* 

Gower,  J.  T.,  What  insulation  will  do  for 
the  heat  treater  (Steel  Treaters'  conven- 
tion)           646 

Graham  Mfg.  Co.,  Knee-type  surface  grind- 
ing   machine     717* 

Grant,   James,   Mechanical   equipment   en   the 

Tomsk    railway     7* 

Grates   and  ash   pans,    .\ir  area   through....      734| 

Gray   Co.,   G.    A.,   New   planer   designed    for 

maximum    service     777* 

Grease  grooves.   Driving  box,   L.  P.   Ligon..     469* 

Grease    gun,    Pneumatic,    by    Norman     Mac- 

Cleod      455* 

Grease    lubrication,    by   T.    J.    Holmes 76 

Grease    plug    holes.    Jig   for   use    in   drilling. 

by    E.    A.    Miller 702* 

Great  Northern  of  England,  .\n  accom- 
plishment in  light  reciprocating  locomotive 
parts     286* 

Grinder      (see      Machine      Tools) 

Grinding,  A  few  points  on,  by  Charles  H. 
Norton     SI4 

Grinding    data    desired.    Car    wheel,    by    E. 

Thomas      7361 

Grinding  in  1920,  Cylindrical,  by  W.  H. 
Chapman      109 

Grinding  sparks  as  a  measure  of  carbon  con- 
tent, by  D.  H.  Stacks  (Steel  Treaters' 
convention )     646 

Grooving    device.    Driving    box 192* 

Grossman,  M.  A.,  The  toughness  of  high 
speed  steels  as  affected  by  their  heat 
treatment    (Steel    Treaters'    ct  nvention) .  .     646 

Gustin-Bacon   Mfg.   Co..   Locomotive   throttle 

rod    stuffing    box ,,....      720* 
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(Norfolk    &    Western) 776" 
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Haig,  M.  H..  The  design  of  large  locomo- 
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■Hardness      tes:ing      niachitif.       Combination, 

Riehle    Bros.,    Testing    .Machine    Co 656* 

Hart    Roller    I'.earing    Co.,    Staggered    roller 

bearing    396* 

Ilarter    circulating    plates 609 

Hassett,   J.    C,    The    New    Haven    .Mountain 

type  locomotives 5t 

Headlight,  A  new  electric,  American  Metal 
Products     Co 264 

Heald    -Machine    Co.,    New    motor    drive    for 

internal    grinder    53* 

Heald     .Machine     Co.,     Power     feed     internal 

grinding     machine     60' 

Heald    Machine   Co.,    Self-contained   internal 

grinder     200* 

Heat    treating.    Tor    a    sound    knowledge    of       71 S 

Heat    treating    steel     in     railway     shops,     by 

Henry   Otto 47* 

Heat     treatment     curves.     Characteristic,     by 

.\lbert    .M.   Portevin   and   Pierre   Cleveland     775* 

Heat  treatment  of  ci.pi)er  and  brass.  The,  by 
K.  H.  Helrigel  (Steel  Trcaters'  conven- 
tion)*       647 

Heat   treatment   of   steel.    Uniform   by   II.    C. 

Loudenbeck     309 

Heat   treatment,    Responsibility    for 2ji 

Heating    apparatus.    Tests    of     steam,     (.\ir 

Brake    Assn)    362* 

Helrigel,  F.  II..  The  heat  treatment  of 
copper  and  brass  (."steel  Treaters'  con- 
vention ) 647 

Hendey  -Machine  Co.,  Double  spindle  cen- 
tering  machine    399' 

Hcnnessy  Lubricator  Co.,  .\  positive  me- 
chanical   journal    lubricator 466* 

Hisey-VV'olf   -Machine   Co.,   Radial   drill   stand 

and    removable    drill 201* 

Hoist  of  novel  design,  -\ir-operated,   Sullivan 

Machinery    Co 527* 

Hoist     used    on    the    Tomsk    railway.    Hand 

cr    motor    operated    locomotive 12* 

Holder  corrects  spindle  misalinenient.  Float- 
ing,   .McCrosky  Tool   Corp 530* 

Holder    of    simple    design.    Clutch    tap    and 

die,   Warner  &  Swasey  Co 526* 

Holmes,    T.    J.,    (irease    lubrication 76 

Hclz    &    Co.,    Measuring   locomotive    and    car 

wheel     loads 722* 

Hoofer  Mfg.  Co.,  Pneumatic  crude  oil  flange 

lubricator     525* 

Hose    connector,    A    combined    car    coupler 

and,   Universal   Car  &   Hose   Coupler   Co..      699* 

Hose    couplings    for    i)neumatic    tools,    Inger- 

soli-Rand    Co 55* 

Hose    dismantling    and    assembling    machine, 

Covington     Machine     Co 782* 

Hose,   Save   labor   in  refitting 735 j 

Hot  boxes  (see  Journal  Boxes) 

Houston,     Stanwood    &    (lamble    Co.,    Plate 

press    with    sectional    dies 264* 

Houston,  Stanwood  &  (iamble  Co.,  Sixty- 
inch    lathe    of    exceptional    power 464* 

Hydraulic  Press  Mfg.  Co.,  Special  hydraulic 

driving  wheel   press   •  r  •  r  •      598* 


Illinois    Central    steel    suburban   coaclies 755* 

Independent     Pneumatic     Tool     (b.,     Rotary 

wire    brush    for    cleaning    operations 257* 

Industrial    Works,    A    scale-proof    locomotive 

crane     boiler     133* 

Ingersoll-Rand     Co.,     Compact    portable    air 

compressor     units      135* 

Ingersoll-Rand  Co.,  Five-step  clearance  con- 
trol   for    air    compressor 717* 

Ingersoll-Rand  Co.,  Hose  couplings  for  pneu- 
matic   tools     55* 

Ingersoll-Rand  Co.,  Wire  brush  for  cleaning 
metal    surfaces 387* 

Inspection  of  standard  materials.  Report  of 
joint  committee   on    (Div.   \'-Mech.) 569 

Insulation   of  freight   and   passenger  cars,   by 

Wm.     N.    Allman 444*,     60«:i: 

Insulation     of     passenger     and     refrigerator 

cars,    by    -Arthur    J.    Wood 547* 

•Insulation  will  do  for  the  heat  treater,  Wliat, 
by  J.  T.  Cower  (Steel  Treaters'  conven- 
tion)       646 

Interchange,     Car     inspectors     and     foremen 

propose  changes  in  rules  of.. 233,   304,   375,  441 

Interchange  rules:    Make  car  owners'  respon- 

siblity  complete,  by   C.   J.   Wymer 695 

International  Railway  Fuel  -Association  (see 
Fuel   -\ssociation) 

Ipsen,  C.  L.,  The  electric  furnace  as  it  af- 
fects overall  cost  of  heat  treated  parts 
(Steel    Treaters'    convention) 647 


Jack,     Universal     type     suspension     journal, 

Joyce-(Tridland    Co 524* 

Jacobs    Mfg.    Co.,    Toothed    key    and    sleeve 

type    chuck     324* 

Johnson,  A.  C,  .Xn  improved  chipping  screen     518* 


*  Illustrated    article ; 


Johnson,    A.    O.,    A    blue    iirint    hath 101 

Johnson,   A.    G.,    Step   ladder    for   car    shops 

(  Duluth    &    Iron    Range ) ! 590* 

Johnson,   A.    C.,   Truck    for    handling   jacket 

iron      118* 

Jones,  J.  J.,  Method  of  laying  (.ut  Walschaert 

valve     gear     744* 

Journal  boxes.  Means  of  preventing  hot,  by 

J.    C.    Stewart 440 

Journal     packing     reclamation 104* 

Joyce-(iridland    Co.,    Universal    type    sus;>en- 

sion    journal    jack 524* 


K 

Keller    Pneumatic    Tool    Co.,    Rotary    piston 

pneumatic     grinder     408* 

Kempsmith   Mfg.   Co.,   Plain  milling  machine 

for    medium    heavy    work 57* 

Knox,  W.  J.,  An  improved  locomotive  throt- 
tle valve   (M.   R.   &  P.) 216* 

Kronheimer,  L.  S.,  The  union  viewpoint  on 
_  labor    questions     5t 

Kunze-Knorr   air   brake,    Final   trials  of 218t 


Labor 

Labor  Board  announces  general  wage  re- 
duction           379 

Labor    Board    lifts    i>iecework    ban 701 

Labor  Board  hearings  (  n   working  conili- 

tions    92,    160,   219,   2H7',     559 

Labor    (|uestions.    The    union     viewpoint 

on,    by    L.    S.     Kronheimer 5t 

Policy  of  the   Railway   Mechanical   Kngi- 

neer      3§ 

Seniority    rules.    One   effect    of 2748 

Seniority  ruling.   The  effect  of  a 144$ 

Ladder    for    car    shoi)s.    Step,   by    .Austin    G. 

Johnson    (Duluth  &   Iron   Range) 590* 

Ladle,    Helical    worm-geared    crane,    Whiting 

Corp 201* 

Lake,  -Albert  IL,  Factors  to  be  considered 
in    freight    car    designing 495 

Lam(  nt     six-wheel     truck     for     freight     cars, 

.\merican     Steel     Foundries 254* 

Lancashire  &  Yorkshire,  .\n  English  locomo- 
tive repair  system,  by  Col.  H.   E.  O'Brien.      119* 

Landis  To  1  Co.,  Internal  grinder  for  irregu- 
lar   parts     529* 

Landon,  W.  (I..  -Are  American  roads  preju- 
diced  against    comjjounds 276t 

I-andon,  W.  G.,  Save  fuel  by  keeping  valves 

S(|uare      6t 

Lathe    (see   Machine  tools) 

Lathe    lead    screw    variatcr   device.    Precision 

&■    Thread    C.rinder    Mfg.   Co 403* 

Lathe:     .\n    old     friend 275§ 

Lathe  of  unusual  length,  Wood  turning,  Oli- 
ver   Afachinery    Co 134* 

Lathe    practice.    Turret 715 

Lathe    practice.     Railroad    shop,    turret,     by 

Howard    Volz    Ill* 

Lawrence,    C.    M.,    Improving    a    shop    by    a 

limited    expenditure    355* 

Lehigh  \alley  cinder  pit  (Bridge  and  Build- 
ing    Association) 707* 

Level,     -A     new     ])recision     machine     alining, 

L'niversal    Boring    Machine    Co 660* 

Light  for  railro-ad  shops,  Electric  power  and, 

by   J.    E.    (Jardner 515 

Lignite    as    locomotive    fuel.    Pulverized 487 

Ligon,  L.  P.,  Cylinder  cock  closes  when  en- 
gine    drifts     323* 

Ligon,   L.   P.,   Driving  box  grease  grooves.  .      469* 

Liners,    -Application    of    sh(;e    and    wedge,    to 

driving     l)<  xes 248* 

Lister,    l*".   (7.,   Comment  on   the  purchase   if 

machine    tools     736§ 

Loading  rules.  Report  of  committee  on  (Div. 

v.,     Mech.) 576* 

Locking  device  for  staticn  baggage  trucks, 
C.   M.   &   St.   P. 30* 

Locomotive  weighing  plant  of  large  capacity, 

by    Carl    C.    Bailey 749* 

Locomotive 

-Muminum    parts    for 7345 

.Appurtenances,  Conservation  of  su;)plies 
and  in  operation  of  (Traveling  Engi- 
neers'   meeting)     614 

Assigning,  by  John  H.   Brookes    71 J 

Boiler    (see    Boiler) 

Cost  of,   in   1920 80* 

Cut-off    control    478§ 

Cut-off,    The   automatic    contrc  1    of    loco 

motive,   by    E.    S.    Pearce 488* 

Cylinders  (see  Cylinders) 

Dimensions  and  projKjrtions  of  British, 
The    comparison    of,    by    E.    C.    Poult- 

ney    539,     621* 

Dimensions,  Notes  on  the  comparison  of 
by   Lawford   H.    Fry 211 

Efficiency,     Pyrometers    promote 433* 

Exhaust   steam    injector.   The  advantages 

of  tho,   by  Clarence   Roberts 290* 

Foot-pound    vs.    the    horsepower.    The.  .      4185 

Frames    (see    Frames) 

§  editorial ;      t  short,    non-illustrated    article    or   note; 
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Freight,    Economic    advantages    of    large, 

by     A.     F.     Stuebing 346 

Front  end   (see  Front  End) 
Headlight    (see    Headlight) 
Impro\ements    in.    Suggestions    for,    by 

John    Mitchell    434 

Ins,)ection,  Report  of  the  Bureau  of  Lo- 
ci motive     18* 

(Jld,    increasing   the    capacity    of>   by    C. 

B.     Smith     ... 84 

(Operation,  N'italizing,  to  improve  opera- 
tion,   by    Ccorge    M.    Basford 357* 

Ordered  and   built   in   1920 77 

Pins  and  bushings.  Advantages  of  stand- 
ard   motion     25 

Pins  and  bushings.  Standard  valve  mo- 
tion,   by    M.    H.    Williams 39* 

Reciprocating   parts.    An   accom|)lishment 

in  light.   Great   Northern  of   England.      286* 
Repairs    (see    Repairs) 

Sheds,    Why    build    firing-up 1455 

Side  rods  (see  Rods) 

Situation,    The    3355 

Spring     Rigging,     The     equalization     of, 

by    T.    McAllister 38* 

Stearn,   The   future   of   the 274| 

Terminals    (see    Engine    Terminals) 
Stoker    fired.    Test    of,    over    three    divi- 
sions    (Krie     railroad) 215 

Throttle    rod    stuffing    box,    Gustin-Bacon 

Mfg.    Co 720* 

Tire     flanges.     Sharp 705 

Trailer   box    with    lateral   adjustment,   J. 

E.   Osmer    (Ann   .\rbor   railroad) 20* 

Treads   for   driving   wheels.   Straight   vs. 

coned      145t 

\alve,    -\n    improved    throttle,   by    W.    J. 

Knox   (B.   R.   &   P.)    216* 

\'alve,      -Automatic     exhaust     pipe     and 

blower,   J.    E.    Osmer 468* 

X'alve  gear.  Method  for  squaring  Wal- 
schaert,  by    W.   J.    Dixon 189* 

A'alve  pear.  Method  d  laying  out  Wal- 
schaert, by   T.  J.  Jtnes 744* 

N'alve    pears.    Maintain 705 

Waste    in    operation    as    affected    by    de- 
sign,  -\voidable,   by  James   Partington     673* 
Wheels  (see  Wheels) 
Locomotives 

0-6-0,  0-8-0,  0-6-6-0,  2-4-4,0,  2-10-0,  2-6-2, 

4-6-0  types,   Tomsk   railway S* 

0-8-0,  4-6-2,  3-9-2  and  2-8-8-2  types  for 

the    Northern     Pacific 679* 

2-8  0   type   for  the   Western    Maryland..     419* 

2-8-2  type   for  the   Nickel   Plate 737* 

2-8-2   and    4-8-2    types   for   the    Missouri 

Pacific      609* 

2-10-2    type,    for   the    Southern    Pacific.      481* 
4-6-2  and  2-10-2  types,  for  the  Southern 

Pacific    481  * 

4-8-2  type,   for   C.    R.    I.   &   P 147* 

Compounds,  Are  American  roads  preju- 
diced  against,   by    W.    G.    I^ndon 276t 

Design   of   large.   The,   by   M.   H.    Haig, 

(A.    S.    M.    E.) 277* 

Design  and  operation  of  present-day 
Necessity   for  improvement   in  the,   by 

IL    W.    Snyder    (A.    S.    M.    E) 282 

DeWitt    Clinton,    The    553* 

Diesel  engine  on  the  Swedish   Railways.      156* 
Diesel     locomotives     a     possibility.     Are      144S 

Mountain   type.  Tlie  New   Haven 5t 

Oil   burning,   Operating  and   maintaining     747 

Steam  and  electric,  comparison  of 292 

Three-cylinder,    The    678 

Loudenbeck,   H.   C,   Uniform  heat  treatment 

,  of  steel    309 

Lubricant     for     hub     liners,     Joseph     Dixon 

Crucible    Co 56 

Lubricating    air    compressors.    Properties    of 

oils    for     542 

Lubrication,   Grease,   by  T.   J.   Holmes 76 

Lubrication   of    freight   and    passenger   equip- 
ment, by  M.  J.   O'Connor   (N.   Y.  C.) 33 

Lubricator,    .A    positive    mechanical    journal, 

Hennessy    Lubricator    Co 466* 

Lubricator,      Pneumatic      crude     oil      flange. 

Hoofer    Mfg.    Co 525* 

Lumber,    The    conservation    of 2§ 

Lyon    Metallic    Mfg.    Co.,    Metal    booth    for 

timekeepers     and     foremen 406* 

Lynn,    Samuel,    Repair   and    maintenance    of 
steel     freight    cars 299 

M 

Machines,   Overhaul   the   old 415$ 

Machinery,    High    production 535JI 

Machine  tool  needs.  Prepare  now  for  future  4795 

Machine     tool     obsolescence 2088 

Machine   tod    selection.   The   problem   of,   by 

R.     S.     Mennie 353 

Machine  Tools 

Boring     and     drilling     machine.     Baker 

Bros 136* 

Boring,    drilling    and    milling    machine. 

Pawling    &    Harnischfeger 657* 

Boring  machine.   Heavy  car  wheel,  Betts 

Machine   Co 653* 

Boring  mill.  High  power  vertical  turn- 
ing and,   Colburn   Machine   Tool   Co.  .     462* 

X  communication. 
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Machine  Tools — Continued 

llrake  shte  key  taper  rollins  machine, 
Ajax  Mfg.  Co 323* 

CuttinR-ofF  tcol  with  long  cutting  cir- 
rumference,  K.  G.  Smith  Tool  &  Mfg. 
Co 196* 

Drill,  A  new  post,  Black  &  Decker  Mfg. 

Co 256* 

Drill,    15all    hearing    heavy    duty    radial, 

Carlton    Machine   Tool   Co 386* 

Drill  for  tank  car  work.  Gantry,  Wil- 
liam   K.    Stamets    S96* 

Drill    grinder,    Improvements    in    twist, 

Wilmarth   &  Morman   Co 265* 

Drill   of  nc.vel   design,    Klectric   hammer, 

Chicago    Pneumatic    Tool    Co 263* 

Drill,  Kadial   drill   stand  and  removable, 

Hisey-Wolf    Machine    Co 201* 

Drill,  Self-oiling  all  geared  gang,   Barnes 

Drill    Co 406* 

Drill,  Twenty-one  inch  heavy  duty  up- 
right,   Fosdick    Machine    Tcol    Co 395* 

Drill     with    automatic    switch,     P(  rtable 

electric,  Wodack  Electric  Tool  Corp..      132* 

Drill  with   pistol   grip.   Portable  electric, 

Cincinnati    Electrical   Tool   Co 720* 

Drill    with    stationary   head.    Twenty-two 

inch.    Production    Machine    Tool    Co.  .        56* 

Drilling  machine  with  nut  facing  fix- 
ture,    Edlund    Machinery    Co 397* 

Grinder    and    buffing    machine.    Electric, 

U.  S.  Electrical  Mfg.  Co 390* 

Grinder,     Double    annular    ball    bearing 

floor.  Glow  Electric  Co 394* 

Grinder,  eicht-inch  electric  bench.  Black 

&•   Decker   Mfg.    Co 785* 

Grinder    for    irregular    parts.    Internal, 

Landis    Tool    Co 529* 

Grinder,     Heavy     duty     ball     bearing, 

Marschke    Mfg.    Co 261* 

Grinder,  Heavy  duty  motor  driven  face, 

Bridgeport  Safety  Emery  Wheel  Co..      126* 

Grinder,    Heavy    duty    reversing    motor 

face,    Springfield    Mfg.    Co 390* 

Grinder,  Rotary  piston  pneumatic,  Keller 

Pneumatic   Tool   Co 408* 

Grinder,    Self-contained    internal,    Heald 

Machine    Co .      200* 

Grinder,      Semi-automatic      twist      drill, 

Bellevue   Industrial   Furnace  Co......      400* 

Grinder,    Small   high   duty   surface,   Dia- 

m(,nd   Machine   Co .■  •  •  •      193* 

Grinder,    Small    sensitive  vertical   spindle 

surface,   -Abrasive  Machine  Tool  Co..      198* 

Grinder  with  pistol  grip.  Portable  elec- 
tric. Black  &  Decker  Mfg.  Co 469* 

Grinding  and  buffing  machine,  Combina- 
tion.  Cincinnati    Electrical   Tool   Co...      266* 

Grinding  machine.  Continuous  feed  disc, 

(Tardner     Machine     Co 59* 

Grinding     machine.     Knee-type     surface, 

Graham    Mfg.    Co 717* 

Grinding    machine.     Oscillating    surface, 

Springfield     Mfg.     Co 407* 

(irinding  machine.   Power  feed   internal, 

Heald    Machine    Co 60* 

Grinding  machine,  \'ertical-spindle  sur- 
face, Pratt  &  Whitney  Co 715* 

Lathe;    A    new    16-in.    rapid    production, 

Oliver     Machinery     Co 264* 

Lathe,    Compact    selective    head    engine, 

Lehniann   Machine  Co 131* 

Lathe,    Cone    puUev    gap    bed,    Shepard 

Lathe    Co .' 408* 

Lathe,      Fifty-four     inch     tire     turning. 

Manning,    Maxwell    &    Moore 385* 

I.athe,     Geared    bead,     Mcrris     Machine 

T(  ol    Co 384* 

Lathe.     Heavv     pattern,     90-in.     driving 

wheel,    William    Sellers   S:    Co 521* 

Lathe,    90-in.    journal-turning,    Niles-Be- 

nient-Pond    Co 591* 

Lathe,     High     production     double     axle. 

Manning,    Maxwell    &    Moore 382* 

Lathe,    Sixty-inch   of   exceptional   power, 

Houston,   Stanwood   &   Gamble  Co....     464* 

Lathe,  The  modern  driving  wheel 479§ 

Miller,   Hollow  spindle  thread  and   form, 

Smalley-General     Co 383* 

Milling  machine.  Cone  drive  plain,  Ford- 
Smith    Machine    Co 259* 

Milling     machine     for     medium     heavy 

wcrk,   Plain,   Kempsmith   Mfg.  Co....        57* 

Milling     machine.     Heavy     planer     type, 

Becker    Milling   Machine   Co 388* 

Milling    machine    in     use     in     Germany, 

Three    column    frame 83* 

Milling  machine  with  rectangular  over- 
arm,   Rockford    Milling   Machine    Co..      393* 

Planer    designed    for    maximum    service. 

New,  G.  A.  Gray  Co 77T 

Planer  equipped  with  motor  drive. 
Crank,  Woodward  &  Powell  Planer 
Co 392* 

Planer,     Thirty-inch     shoe     and     wedge, 

Cincinnati     Planer    Co 129* 

Planer,      Thirty-two      inch,      Whitcomb- 

Blaisdell   Machine  Tcol   Co 388* 

Saw  bench.  Belt  or  motor  driven  variety, 

Oliver    Machinery    Co 57* 

Saw    blade    with    fine   and    coarse    teeth. 

Hack,    Peerless    Machine    Co 399* 

Saw   for  hcavv   duty.  Cold  metal,   Earle 

Gear   &   Machine   Co 396* 

*  Illustrated   article : 
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Saw,  High  Speed  friction  metal  cutting, 

Joseph   T.    Kyerson    &    Son .•  •  •  •        ^5* 

Shaper,    Cone    or    single    pulley    driven, 

Bertschy    Engineering    Co 398* 

Shaper,  Heavy  duty  traverse  head.  Man- 
ning,   Ma.xwell    &    Moore 325* 

Machine  tools.   Comment  on  the  purchase  of, 

by     F.     G,     Lister 736§ 

Machine    tools.    Cost    of    operating    obsolete, 

by    R.    S.    Mennie 551 

Machine   tools,    Location   and    grouping   of.  .      536§ 

Machine   tools.    Suggestions   on   the   purchase 

of      606S 

MacCleod,  Norman,  An  auxiliary  car  coup- 
ler           564* 

MacClecd,  Norman,  Feed  valve  testing  de- 
vice          644* 

MacCleod,  Norman,  Overcoming  an  objec- 
tionable column  where  crane  service  was 
desired     713* 

MacCleod,  Norman,  Pneumatic  grease  gun.'.      455* 

MacCleod,  Norman,  Sifter  for  renovating 
old    sponging    waste 348* 

MacCleod,   Norman,   Soft  packing  cutter....      320t     ■. 

Main  rod  angularity.  Locomotive,  by  Wil- 
liam    Ulrich     ..-••••     519* 

Main   rod   repairs .. .  .     537f 

Main    rod    repairs,    Sjieeding    up   locomotive, 

by    M.    H.    Williams 543* 

Maintaining  oil  burning  locomotives.  Oper- 
ating   and     747 

Maintenance,  An  incentive  to  provide  for...      143§ 

Maintenance  cost  of  valve  chamber  bushings 

and  packing,  by  Frank   Roberts 513* 

Maintenance    of    steel    freight    cars.    Repair 

and,     by     Samuel     Lynn 299 

Management  in  railroad  shops,  by  J.  C.  Clark         6t 

Management    of    a    locomotive    repair    shop, 

The,   by   Crl.    II.    E.   O'Brien ..,.       42* 

Management,    The    functions    of 285 

Management :  Pencil  repairs  and  inexperi- 
enced  ftremen,   by   -\.    F.    Barbolt 711 

.Manning,   Maxwell  &   Moore,   Fifty-four   inch 

tire    turning    lathe 385* 

Manning,    Maxwell    &    Moore,    Heavy    duty 

traverse    head     shaper 325* 

Manning,  Maxwell  &  Moore,  High  produc- 
tion  double  axle  lathe 382' 

Marschke  Mfg.  Co.,  Heavy  duty  ball  bear- 
ing   dry    grinder 261* 

.Martin,    Tacob,    Planer   type    milling   machine 

makes 'record   (C.  C.  C.  &  St.  L.) 766* 

Master   Boiler   Makers'   committee  reports.  .  .      711 

Material-handling  devices  and  shop  layout..      537S 

McAllister,    J.,    The    equalization    of    spring 

rigging      38* 

Mc.Vllister,    J.,    Fuel    economy    by    accurate 

valve   setting    311* 

McCrosky  Tool  Corp.,  Easily  applied  self- 
centering    steady    rest 54* 

McCrosky  Tool  Corp.,  Floating  holder  cor- 
rects   spindle    misalinement 530" 
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Boilers,    Fixture    for    rolling,    B.    R.    & 

p 180* 

Bolt    puller.    Frame 340* 

Boring  air   compressor  cylinders,    B.   R. 

&  p    180* 

Cab  apron  holder,  by  E.  A.  Miller 702* 

Cast   iron   cutting 310 

Chipping    screen,    An    improved,    by    A. 

G.  Johnson   518* 

Chuck   for   holding   hose   nuts,   by  J.   M. 

Cairns 181* 

Crosshead  babbitting  devices 187* 

Cutter  for  facing  off  welded  tube  ends, 

by  E.  A.  Miller 765* 

Cutting,   Inclining  the  torch  when 706* 

Cylinder  cap  of  air  compressor  governor. 

Repairing 48* 

Device   for   grooving  driving  boxes 192* 

Device  for  spreading  locomotive  frames, 

Yazoo  &  Mississippi  Valley 380* 

Device    for    turning    bevels   on    a   boring 

mill   (A.   T.  &  S.  F.) 317* 

Drill,  making  a,  live  up  to  its  reputation, 

by  H.   Wills 249* 

Driving  boxes.   Boring,    B.    R.   &   P 179* 

Extension  table  for  milling  machine   (.\. 

T.    &    S.    F.) 318* 

Feed    valve    testing    device,    by    Norman 

MacClecd    644* 

Flue  cutter.   Liberty.  C.   R.   I.   &  P 184* 

Formers  for  bending  end  sill  for  stand- 
ard motor  truck,  by  Wesley  J.  Wig- 
gin 703* 

I'rame   failures.    Curing   troublesome,   by 

Frank    Roljerts    252* 

(■age,    Driving  box 178* 

(iage   for  calipering  driving   wheels   and 

tires,  by  E.  A.   Miller 242* 

Gage   for  detecting  worn  arch   tubes,  by 

E.    A.    Miller 765* 

Gages    facilitate    repairing   valves   in   air 

brake  department.  Standard,  by  F.  A. 

Skinner    49* 

Grease  gun.  pneumatic,  bv  Norman  Mac- 

Geod 455* 

Guard  for  emery  wheel  dresser,  by  E.  A. 

Miller   ^02* 

Hardening  hammer  die  blocks,  by  R.   B. 

Kerr 252 

Holder   for   side   rods  and   drawbars,   by 

•M.  C.  Whelan   461* 

Hydraulic   rod   bushing   press,   by  J.    H. 

Hahn  (Norfolk  &  Western) 776* 

Jig  for  machining  reversing  valve  bush- 
ing seats,  by  J.  H.  Hahn 553* 

Tig  for  use  in  drilling  grease  plug  holes 

by   E.    A.    Miller 702* 

Ladder    for   car    shops.    Step,    by    Austin 

G.  Johnson    (Duluth  &  Iron  Range)..      590* 

Machining  driving  boxes 310* 

Packing  Cutter,  Soft,  by  Norman  Mac- 
Leod         320* 

Packing  ring  grooves,  Device  for  slightly 

closing   122* 

Patch  plate  made  of  old  air  signal   valve 

part,   Emergency    46* 

Piston    rod    centering    sleeve,    by    E.    A. 

Miller    252* 

Pump   for  air  test   rack,   High   pressure, 

by  C.   E.   Yocum 118* 

Reaming    reversing    valve    bushings,    by 

CTharles  W.  Schane 184* 

Reaming    tube    sheet    holes,    by    George 

Brexton    318* 

Reclamation   of  a  badly  distorted  tender 

frame    352* 

Reclaiming   bent    I-beams,   by   Wesley   J. 

Wiggin     704* 

Rods,  Successful  methods  used  in  repair- 
ing side,  by  M.  H.  Williams 639* 

Screen,  Safety  folding,  B.  R.  &  P 180* 

Sifter  for  renovating  old  sponging  waste, 

by    Norman    MacCleod 348* 

Slotter  for  machining  crown  brasses,  B. 

R.    &    P 179* 

S(|uare   attachment.    Combination    (.\.   T. 

.&   S.   F.) 317* 

.Staybolt   and    stud    driver    and   remover, 

by    F.    Osbourne 118* 

Stool  for  supporting  front  end  of  boiler, 

by  E.  A.  Miller   48* 

Swinging  arm  for  removing  lathe  chucks 

f.\.  T.  &  S.  F.) 317* 

Tapping  radial  holes  in  boiler  shells 248* 

Tool-holders     for     use     with     high-speed 

steel  tool  bits.  Wheel  lathe 651* 

Tool  rack  with  sheet  iron  drawer,  B.  R. 

,,,&  P., 180* 

Truck  for  driving  boxes,  by  J.  H.  Hahn      518* 
Truck    for   handlnig   jacket    iron,    by    A. 

G.  Johnson    118* 

T-s<iuare  attachment,  A.  bv  C.  Nye 370* 

\  alve  seat   refacing  tool.   Emergency,  by 

John   Flinner    184* 

Washout    plugs,    Method    of    machining, 

R.   R.  &  P .      i79» 

Welding   a   needle   beam,   by   Wesley    T. 

Wiggin :.      704* 

Weldine,    Ix)comctive   cylinder,    Wabash 

^y ''Vrii    itlt 

•  Illustrated  article ; 


Shop  layout.  Material-handling  devices  and.. 

Shop  practice  at  Du  Bois,  Notes  on  general, 
by  George  W.  Armstrong  (B.  R.  &  P.)... 

Shop,  A  visit  to  a  prominent  mid-west  rail- 
road, by  S.  W.  Mullinix  (C.  R.  I.  &  P.).. 

Shop  devices,  Three  locomotive,  by  E.  A. 
Miller     

Shop  devices.  Four  efficient  machine,  by  J. 
Robert  Phelps   (A.  T.  &  S.  F.) 

Shop  discipline,  A  system  of  progressive,  by 
Grant  Gibson    

Shop,  Improving  a,  by  a  limited  expenditure, 
by    G.    M.    Lawrence 

Shop  layout.  Overcoming  an  objectionable 
column  where  crane  service  was  desired, 
by  Norman   McCleod 

Shop  machinery,  A  system  for  numbering, 
by  J.  P.  Shamberger 

Shop  men.  What  is  the  other  fellow  doing?. . 

Shop  output.  Scheduling  car  repairs  in- 
creases,  by  E.   T.   Spidy 

Shop  practice  at  Du  Bois,  Notes  on  general, 
by  George  W.   Armstrong   (B.   R.  &  P.).. 

Shop,  Revivifying  the  railroad,  by  G.  •  W. 
Armstrong 

Shop,    The   management   of   a   locomotive    re- 


pair, by  Col.  H.  E.  O'Brien. 

The 


5371 
179* 
365* 
702* 
317* 
319* 
355* 

713* 

514 
208S 

349* 

179* 

341* 

42* 


Shop,  The  requirements  for  a  modern  car 
repair,  by  H.  H.  Dickinson  and  Paul 
Schioler   

Shop,  The  railroad  shop  vs.  the  contract. . . . 

Shop  scheduling  system,  A  locomotive  repair, 
by  Grant  Gibson 

Shop  work.  Interesting  examples  of  black- 
smith, by  Wesley  J.   Wiggin 

Shop  work.  What  constitutes  the  cost  of .  .  .  . 

Shcps   are   the   neck   of   the   bottle 

Shops,  Management  in  railroad,  by  J.  C. 
Clark 

Shops  needed.  Centralized  production 

Shops,  The  Krasnoyarsk,  Tomsk  railway.... 

Shovel  for  molders  and  locomotive  firemen. 
Lightweight,  Conneaut  Shovel  Co..  ...«;•;".  • 

Side  rods    (see   Rods). 

Sifter  for  renovating  old_  sponging  waste,  by 
Norman   MacLeod 

Sillcox,  L.  K.,  Wideriing  the  outlook  of  the 
local  car  foreman  (C.  M.  &  St.  P.) 

Skinner,  F.  A.,  Standard  gages  facilitate  re- 
pairing valves  in  air  brake  department. .  .  . 

Smalley-General  Cc,  Hollow  spindle  thread 
and    form    miller 

Smith,  C.  B.,  Increasing  the  capacity  of  old 
locomotives    

Smith  Tool  &  Mfg.  Co.,  R.  G.,  Cutting-oflf 
tool  with  long  cutting  circumference 

Smrlar,  Frank,  Single  pedestal  swivel  type 
car  seat    

Snyder,  H.  W.,  Necessity  for  improvement 
in  the  design  and  operation  of  present-day 
locomotives    (A.    S.    M.    E.) 

South  African  railways.  Drop  pits  at  termi- 
nals on  the,  by  John  D.  Rogers 

Southern  Pacific,  Long  stroke  cylinder  tests 
on    

Southern  Pacific,  New  Pacific  and  Santa  Fe 
locomotives   for  the    

Southwark  Foundry  &  Machine  Co.,  Rotary 
turret  shear  of  large  capacity 

Southwark  Foundry  &  Machine  Co.,  Uni- 
versal  flue   welding  machine 

Specificatic  ns  and  tests  for  materials.  Report 
on    (Div.    IV— Mcch.) 

Speed  and  feed  recording  device,  O.  Zer- 
nickow 

Spidy,  E.  T.,  Scheduling  car  repairs  in- 
creases  shop   output 

Sponging  waste.  Sitter  for  renovating  old,  by 
Norman    MacLeod    

Spring    banding   machine    for    small    shops.. 

Springfield  Mfp.  Co..  Heavy  duty  reversing 
motor  face  grinder 

Springfield  Mfg.  Co.,  Oscillating  surface 
grinding  machine    

Spring  rigging.  The  equalization  of,  by  J. 
McAllister     ." . 

Sprinkler,  Safety  locomotive  cold  water, 
George  Dittman   

Stacks,  D.  H.,  Grinding  sparks  as  a  measure 
of  carbon  content  (Steel  Treaters'  conven- 
tion)     

Stamets,  William  K.,  Gantry  drill  for  tank 
car  work   

Standard  Semi-Steel  Foundry  Co.,  Bronze- 
faced  driving  box  shoes  and  wedges 

Starter,  Rigidly  constructed  auto-transformer, 
Cutler-Hammer  Mfg.  Co 

Staybolt  and  stud  driver  and  remover,  by  F. 
Osbourne   

Steadv  rest,  Easilv  applied  self-centering, 
McCrosky   Tool    Corp 

Steam  hammer  repair,  by  W.  E.  Gibbs 

Steam  pressure  in  locomotive  service.  Higher 

Steel   containing  copper,   The   rusting  of.... 

Steel  containing  copper.  Rusting  of.  bv  I).  M. 
Buck     '. 

.Steel,  Heat  treating,  in  railway  shops,  by 
Henry  Otto 

Steel.  Physical  tests  of  high  speed,  by  A.  H. 
d'Arcambal  (Steel  Treaters'  convention).. 

Steel  specifications  (American  Society  for 
Testing     Materials)      

§  editorial ;      t  short,    non-illustrated   article    or   note ;      t  communication. 


Steel,  The  efficacy  of  annealing  overstrained 
by  I.  H.  Condrey  (Steel  Treaters'  Conven- 
tion)           647 

Steel,  The  metallurgy  of  high  speed,  by   D. 

M.  Giltinan   709* 

Steels,  The  toughness  of  high  speed,  as  af- 
fected by  their  heat  treatment,  by  M.  .\. 
Grossman    (Steel    Treaters'    convention) . .      646 

Steel  Treaters'  Society  convention  proceed- 
ings         645 

Steel,  Uniform  heat  treatment  of,  by  H.  C. 
Loudenbeck   309 

Stewart,  J.  C,  Means  of  preventing  hot 
boxes    440 

Stuebing,    .\.    F.,    Economic    advantages    of 

large   freight    locomotives 346 

Sullivan    Machinery    Co.,    .\ir-operated    hoist 

of    novel    design     527* 

Sulphuric  acid  tank  cars  of  70  tons  capacity, 

(jeneral    Chemical   Co 95* 

Superpower   survey 739* 

Suspension  for  tractor«  Duplex  compensat- 
ing. Baker.  R.  &  L.  Co 257* 

Sweden,  New  type  of  spiral  boiler  tubes  de- 
veloped in,  Nordling  and  Bengtzon 783* 

Swedish    railways,    Diesel    electric    cars    and 

engines    on   the 156* 

Symington  Co.,  T.  H.,  Test  plant  of  the 435 


759* 
631 

243* 

703* 
606$ 
3355 

6t 

4171 
11* 

««7* 


348* 
371* 

49* 
383* 

84 
196* 
125* 

282 

677* 

613* 

48i- 

655* 

391* 

565 

407- 

349* 

348* 
187* 

390* 

407* 

38* 

196* 

646 

596* 

719* 

261* 

118* 

54* 
558* 

H 

291 
538t 
47* 
646 
493 


Tible    for   milling    machines.    Rotary,    Qark- 

Mesker    Co 36t)* 

Taft,    R.    C,    Bolster   attachments   for   metal 

draft    arm 130* 

Tap,  Imi»roved  automatic  collapsing.  Na- 
tional   Acme    Co 54* 

Tapping  radial   holes  in  boiler  shells 248* 

Taylor  Welder  Co.,  Spot  welding  machine  of 

new     design 405* 

Tender  frame.  Reclamation  ol  a  badly  dis- 
torted          iiZ* 

Tender  tank.  A  welded  locomotive,  by  J.  W. 

Murphy    (Boston    &    Albany) 550* 

Tests  on  Southern  Pacific.  Long  stroke  cyl- 
inder       613* 

Tbermalloy    fcr    high    temperature    castings. 

Electro    Alloys    Co 654* 

Thermit.  Mix  thoroughly  before  using 564 

Thermometers,      Long      distance      recording. 

Bro¥m  Instrument  Co 471* 

Thomas  E.,  Car  wheel   grinding  data  desired     7361 

Thrrnley  &  Co..  F.  C,  Coalometer 58* 

Threader.  Three-quarter  inch  double  spindle. 

Getmetric    Tool    Co 402* 

Threading     machines.     Single     and     double 

spindle.   Eastern   Machine   Screw   Corp....      394* 

Threading   tool,   A   new    spring,    Readv   Tool 

Co ' 262* 

Throttle    packing.    Increasing    the    efficiency 

of  piston  j-od   and,   by   Frank   Roberts. .  .  .      520* 

Throttle    rod    stufRnK    box.    Locomotive    Gus- 

tin-Bacon    Mfg.    Co 720* 

Throttle  vs.   the  reverse  gear.   The 478^ 

Tinder.  F.  .*^..  Reclamation  work  on  the  Vir- 
ginian     509* 

Tohin    bronze.    Welding    cylinders    with,    by 

Joseph    T.    Paight 374* 

Tomsk    railway,    0  6-0,   0-8-0,    0-6-6-0.    2-4-4-0. 

2-10-0.   2-6-2.   4-6-0  type  locomotives 8* 

Tomsk  railway.  Hand  or  mc<or  operated  lo- 
comotive hoist  used  on  the 12* 

Tomsk    railway,     Mechanical    equipment    on 

the,  by   Tames  Grant 7* 

T:  msk  railway.  The   Krasnoyarsk  shops....        11* 

Torlholdcrs  for  use  with  higli-si)eed  steel 
tool  bits.  Wheel  lathe 651* 

T'lol   selection.   The   problem   of  machine,   by 

R.    S.    Mennie 353 

Torls  for  machinists  and  torlmakers.  Im- 
proved. Brown  &  Shari)e  Mfg.  Co 389* 

Tools.  Manufacture  of  standard  small 6701 

Tools.  Two  boiler  shop,  by  E.  A.  Miller.  .  .  .      765* 

Tfrch,  Portable  safetv  vacuum,  Norton  Mfg. 

Co : 404* 

Tractors,     Duplex    compensating    suspension 

fcr.   Baker,   R.  S:  L    Co 257* 

Trailer   for  concentrated  loads.   Heavy  duty, 

Sharon    Pressed    Steel    Co 721» 

Train  brake  and  sipnal  equipment.  Report  on 

(Diy.     V— Mech.) 5^8* 

Training  vs.   ai>rrenticeship.   Specialired 7341 

Transix)rtation    Engineering    Corp..    Portable 

device   for  sand   blasting 392* 

Travelinc    Engineers'    Association.    Proceed- 

ines  of  informal   meeting  of 614 

Trc^llev  system.  Short-turn  overhead.  Whit- 
ing   Corp 597* 

Treads     for    driving    wheels.     Straight    vs. 

coned    145$ 

Trip     levers     for     die     heads.     Redesigned. 

Eastern  Machine  Screw  Corp 263* 

Truck  eouipped  with  carrying  ram.  Electric, 

Bnker.   R    &   L.   Co 391» 

Truck  equipped  with  crane,   Storage  battery. 

Vale  &  Tcwnc  Mfg.  Co 472* 

Truck  for  car  repairs.  Emergency,  bv  E.  A. 

Austin    ..•;.. 228* 

Truck  for  driving  boxes,  by  J.  H.  Hahn...      518* 

Truck    for    freight    cars,    Lamont    six-wheel. 

.•\merican   Steel    Foundries 254* 

Truck  for  handling  jacket  iron,  by  A.  G. 
Johnson     118* 


GENERAL   INDEX   (Continued) 


Tnick,  Improved  electric  self-loading,  Cowan 

Truck     Co 401* 

Truck,    one    hundred    ton   locomotive    shop, 

Whitinit    Corp 780* 

Truck,     Self-loading     type     electric,     Co\v?n 

Truck     C.> 52' 

Truck   Six-wheel  freight  car,   Buckeye   Steel 

Castings   Co 522* 

Tsqiiare   attachment,   A,   bv   C.    Nye 370* 

Tube  safe  end  witli  square  shoulder,  Cole- 
man  Boiler  Appliance  Ct> 127*,     266 

Tubes  and  rcmbustion  chambers.  Length  cf.      734S 

Tubes    developed    in    Sweden,    New    type    of 

spiral  boilers,   Nordlin  and   Bengtzon 783* 

Tubes,  Fractures  in  boiler.  Midland  Railway 
(England)     356 

Turning  and  boring  mill.  High  power  ver- 
tical.  Cc'lburn   Machine   Tool   Co 462* 

Turntable  indicating  device,  by  M.  A.  Bouy- 

68S* 


■■■■■'■    fj'-'  ■      '■  -"  ^'_ 

Uehling   Instrument   Co.,    Redesigned   carbon 

dioxide     recorders 133 

Ulri'h,  William,  Locomotive  main  rod  angu- 
larity            S19* 

Ulrich,    William,    A    short    cut    in    squaring 

locomotive     valves 12.?' 

I'nion  Pacific,  Fruit  express  refrigerator  cars       25* 

Union  Railway,  Fata!  gasoline  expltsion  at 
Memphis     162 

I'.   S.   Electrical   Mfg.   Co.,   Electric   grinder 

and  buffing  machine 390  * 

Universal   Boring   Machine   Co.,  A   new   prc- 

cisicn   machine  alininar  level 660* 

Universal  Car  &  IIosc  Coupler  Co..  A  com- 
bined car  coupler  and  hose  connector....      699' 


Valve.   An   imprrved   locomotive  throttle,   by 

W.  .1.  Knox   (B.  R.  &  P.) 216* 

\'alve.    Automatic    exhaust    pipe   and    blower, 

T.    E.    Osmer 468* 

Valve     bushing     .seats.     Tig     for     machining 

reversing,   by  J.   11.  llalin 553' 

Valve    chamber    bushings    and    packing,    by 

Frank     Roberts 513* 

'.Valve    for    liquid    fuels.    Regulating,    Bailev- 

Lewis     194' 

Valve     gear.     Method     for     squaring     Wal- 

schaert.  by  W.  J.   Dixon 189* 

Valve     .gear,     Meth(  d     of     laying    out     Wal- 

schaert.  by  J.  J.  Jones 744* 

\'alve  gears,   Maintain   loc(. motive 70S 

Valve,  New  design  of  pressure  seated,  Cleve- 
land  Pneumatic   Trol    Co.  .  . 403* 

\''alve   p<'rt,  A   surgical   oi>eration  performed 

on  a  locomotive,  by  M.   R.   Feeley    ( D.   L. 

&     W.) 508* 

Valve     seat     refacing     tool.     Emergency,     bv 

John    Flinner 184* 

\'alve  setting.   Fuel  economy  by  accurate,  by 

J.  McAllister 311* 

Valve   setting.    Save   time   in 208!} 

\  alve   setting:    The    imi>ortance   of  checking 

cut-offs     2748 

Valves,  A  short  cut  in  sqiiaring  locomotive, 

by  William  Ulrich 123* 


Valves,  Automatic,  non-return,  Golden-An- 
dersrn  Valve   Specialty   Co 258* 

Virginian  railway,  Demonstration  of  double- 
capacity     brake 428* 

Virginian  railway  120-ton  coal  cars.  ...  163*,     228 

Virginian  railwav.  Reclamation  w<irk  en  the, 

by  F.  S.  Tinder. 509* 

Vises,    .Adjustable    divided    machine,    O.    Zer- 

nickow 593* 

Vises,      Convenient      and      durable      bench, 

Charles   Parker   Co 400* 

Volz,    Howard,    Railroad    shop    turret    lathe 

practice ,...•.. 11 1* 

' .  >.■    '■'  '■■  -^  '''if'',  '    '  ■»     ,  •    •■  '  "■■  .•■  •  •-' 
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Wabash    Railway,   Locomotive   cylinder   weld- 
ing        191* 

Ware* 

Are  wage  reductions  necessary? 2078 

Boards  of  adjustment  to  be  abolished.  . .       17 
Cost  of  living  and  productive  efficiency..      4168 
Labor   Board    announces    general    reduc- 
tion          379 

Simple   common   sense 2738 

Some  prospect  of  improvement 3348 

Starting  over  with  a  clean  .slate 3348 

Walschaert  valve  gear.  Method  for  squaring, 

by  W.  J.  Dixon 189* 

Walschaert  valve  gear.  Method  of  laying  out, 

by   J.    J.    Jones 744* 

Warner   &    Swasey   Co.,    Clutch    tap   and    die 

holder  of  simple  design 526* 

Wayne   Tool    Mfg.   Co.,  Chuck  for  use   with 

broken    twist   drills 718* 

Weber,    John    Ph.,     ;\ir    hose    coupling    of 

.simple  design  (A.  T.  &  S.  F.) 404* 

Wedge,   feed  water  hea'er  and  booster.   Self- 
adjusting    (Traveling    Engineers'    meeting)      616 
Weighing    plant    of    large   capacity,    Locomo 

tive.  by  Carl   C.   Bailey 749* 

Welding  a  needle  beam,  by  Wesley  J.  Wiggin      704* 
Welding  cylinders  with  Tobin  bronze,  by  Jos- 
eph   T.   "Paight 374* 

Welding  development.   Next  step  in 70§ 

Welding  for   repairing  cast   iron.    Limitations 

of  Thermit    38 

Welding   in    railroad   shops.    Electric  arc,   by 

.\.    M.    Candy    456* 

Welding    locomotive    cylinders,     by     C.     E. 

Farley 247* 

Welding,   Locomotive  cylinder,  Wabash   Ry.     191* 
Welding     machine     of     new     desig^n.      Spot, 

Taylor    Welder     Co 405* 

WeUling  machine.   Universal  flue,  Southwark 

Foimdiy  &  Machine  Co 391* 

Welding     practice,      .Standards     of     railroad 

shop,   by  G.   M.   Calmbach 772* 

Welding     safe     ends     on     locomotive     boiler 

tubes.  Methods  of   (Master  Boiler  Makers' 

.\ssn.)    711 

Welding   sets    for   medium    and   heavy   duty. 

General    Electric    Co 779* 

Welding,      Wrecked      shear      reclaimed      by, 

Oxweld   .\cetylene   Co 241* 

Welds    fail.    Why    some    fusion,    by    T.    D. 

Sedwick     114* 

Western  Maryland,  Consolidation  locomo- 
tives   for    the 419* 


Wcstinghouse  Air  Brake  Co.,  Double-ca- 
pacity    brake 428* 

Wheel    grinding    data    desired,    Caf,    by    E. 

Thomas      7368 

Wheel  loads.   Measuring  locomotive  and  car, 

Holz   &   Co. 722* 

Wheels  and  tires,  Gage  for  calipering  driv- 
ing, by   E.  A.   Miller 242* 

Wheels,    Chemical    limits    specified    for    iron 

car ..      477§ 

Wheels,  Chilled  cast-iron  car  (American 
Society    for    Testing    Materials)    493 

Wheels.  Equalization  of  weights  on  loco- 
motive            14SS 

Wheels,  Grinding  chilled  cast  iron  car,  A. 
T.    &    S.    F... 181 

Wheels,  Some  failures  of  chilled-iron  car, 
by    11.    J.     Force SOS 

Whelan,    ^I.   C,   Holder  for  side   rods  and 

drawbars     461* 

Whitcomb-Blaisdell       Machine       Tool       Co., 

Thirty-two    Inch    planer 388* 

Whiting   Corp.,    Helical    worm   geared   crane 

ladle 201» 

Whiting  Corp.,  One  hundred  ton  locomotive 

shop    truck     780* 

WTiiting    Corp.,    Short-turn    overhead    trolley 

system    597* 

Wiggin,   Wesley   J.,   Interesting  examples   of 

blacksmith    shop    work 703* 

Williams,    M.    XL,    Manufacturing    standard 

locomc'tive   repair   narts 451*,     511* 

Williams,    M.    H.,    Speeding    up    locomotive 

main     rod     repairs 543* 

Williams.     M.     IL,     Standard     valve    motion 

pins   and    bushings 39* 

Williams.    M.    H.,    Successful    methods   used 

in    repairing    side    rods 639* 

Williams  Tool   Corp.,   Receding  die  head  for 

pipe     threading     machine 721* 

Wills,    IL,    Making    a    drill    live    up    to    its 

reputation      249* 

Wilmarth   &    Morman   Co.,   Improvements   in 

twist    drill     grinder 265* 

Wodack  Electric  Tool  Corp.,  Portable  elec- 
tric  drill    with   automatic   switch 132* 

Wood,    .\rthur    J.,    Ins-ilation    of    passenger 

and    refrigerator    cars 547* 

VV'ood.  The  use  of,  in  freight  car  construc- 
tion, by  H.   S.    Sackett 105 

Woodward     &     Powell     Planer     Co.,     Crank 

planer     equipped     with     motor     drive 392* 

Wymer,  C.  J..  Make  car  owners'  respon- 
sibility   complete 695 


Vale    &    Towne    Mfg.    Co.,-    Storage    battery  -'.. 

truck     equipped     with     crane 4^2* 

Vazoo     &•     Mississippi     \'alley.     Device     for 

spreading    locomotive    frames 380* 

Yocum,   C.   E.,   High   pressure   pump   for  air 

test    rack 118* 


Zernickow,    O.,    .Adjustable    divided    machine 

vises 593* 

Zernickow,    O.,    Speed    and    feed    recording 

device     407* 


APPOINTMENTS    OF   RAILWAY    OFFICERS 


Per«onals — General  '•       "' '•  "'.'''■■• 

Beames,   Capt.    H.    P.    M 64 

Brennan,    E.    J 602 

Callahan,    J.    E 729 

Carney,    J.    A 666 

Cromwell,   O.    C 203 

(iarden,   J.   C 203 

Goodwin,   G.    S 203 

tiorman,    Eugene    R 63* 

Hartley,    W.     D 138 

Hoftman,    C.    M 474 

Jackson,    O.    S 790 

Kelly,     fohn    P 328* 

Kennedy,  G.   C 729 

Kershner,   W.   P 411 

Kirkland,   A.    W 666 

Klein,  Alfred  A 64 

Machovec,    E.    E >90 

McCormick,    D.    G 203 

McKernan,     M 602 

McPartland,     M.     B 328,     790 

Modaflf,    H 666 

Nolan,    ?.   C 729 

Preston.    R 138 

Pyne,    R.   A 138 

Reese,  O.   P M» 

Roberts.    John     203 

Robins<;n.     Frank     S 411 

Robinson,   W.    1 138 

Salmon,   H.   W.,  Jr 203 

Sasser,   T.  W 203 

Seidel,  G.  C 602 

..    'Illustrated   article; 


Personals— General — Continued 

Sevier,  C.  J 203 

Smith,     H.     B 63 

Stephens,    H.    H 138 

Sturrock,    A 138,  203 

Summers,    E.     T 328 

Temple,   C.   H  ." 138 

Turner,    H.    C 666 

Wilccxen,    F.    S 729 

Wildrick.   F.   D 474 

Wood,    P.    () 203 

Worm.in.    H.    L 63* 

Personals — Master  Mechanics   and   Road   Foremen 
of  Engine* 

.\dair,  C.  L 138 

Allan,     H.     M 204,  270* 

Allison.  T 602 

-Amy,    II.    A 204 

Bonney.   If.  G 64 

Carey,   F.   F 204 

Carr,    T.    E 790 

Chandler,    T.    W 138 

Denix,    W.'  r 204 

Depue,    G.   T 666* 

Devine,    A 204 

E'rnstrom,    G.    1 602 

Fischer,    F.    G 204,  269* 

Flowers,   A.    T 204 

Freeman,     E.'  C. 204 

George,    W.    A '64 

Gibbs,     F.     A 328 

Gibson,    J 204 

§  editorial ;      t  short,   n9i»-Ulu?tr?»te4   article  or   note ; 


Personals — Master  Mechanics   and   Road   Foremen 
of  Engines — Continued 

Gilbert,    L.    W 328 

Oillispie,    IL    C 64 

Crtuld,    T.    E 204 

Green,    W.    M 64 

Hartley,    W.    D 204 

Hatch,   M.    C.    M 790* 

HuiTman,    E.    C 411 

Tones,    J 474 

Keppel,    T.    W 790 

Knight,   "F.    T 474 

Landis,    S.     1 64 

Lawler,    G.     M 139* 

Lemon,    T.    W 64 

Mailer,     T.     1 533,  602* 

Market,    F.    S 204 

McGann,    C.    E 204 

McSweeney,    E.    T 474 

Merritt,    J.    B .  . .". 328 

Mordica,   W.    M 64 

Mozley,   F.   M 790 

Orland,    B.    Addison 666 

Paradise,    T.     E 411 

Pear.son,    Lee     729 

Peers,    Alexander     138 

Rav,    G.    W 204 

Reynolds,    C.    C 474 

Rheaume,   R.   J 203 

Roussin,     T.     A 328 

Schull,     EuBcne     204 

Small,  J.   W 296* 

%  communication. 
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Personals — Master  Mechanic*  and   Roaul   Foremen 
of  Engines — Continued. 

Speigle.    J.    F 411 

Stuvort,  J.    T V.  328 

Turner,   H.   D V, ...  411 

Tyler,    L.    C 64 

Woody,    E.    R .64,  138» 

Personals— Car    Department    '       v'      -  .' 

Allen.   J.    S.. ..:....  533 

Bonner,    B.    J 533 

Briggs,    D.    D 533 

Demsey,    H.    T 533 

Erickson,    F.    0 64 

Greenwell,    O.    J 204 

(iutteridge,  J 64 

Hanchett,   S.    F 533 

Johnston,   J.    W 64 

Kanatser,     J 533 

Krueger,   A.   J 204,  329 

Litwin.   Andy    T 270* 

McCullough,    II.    C 533 

McDonough,    T 533 

•   •      Oakes,    C.    E 64 

Pryor,    G.    E 533 

Rankin,    David    M 411 

Rhodes,    J.    C 533 

Robider,    \V.    J 139 

Sanderstrom,     J.     R 602 

Strauss,    B 533 

Personals— Shop    and    E^ginehouse 

Abington,    W.    T ...-.'. i  HH- 

Adams,    Clarence    W 64    : 

Bickerton,    Edward    329  ; 

Birch,     W.     Arthur 270 

Callaher,    E.    F 139   : 

Canfleld,  Geo 666 

Cooper,   H.   M 329 

Crowder,    W.    F 790 

Danver,  \V.  E 329 

De    Pue,    G.    T 329- 

Detrick.    R.    E 602 

Kich,    E.    P 729 

Fletcher,    L.    E 64 

Garretson.    John    Edward 139 

(?ibson,    T 790 

Grange,    Harvey     729 


Personals — Shop   and   Enginehouae — Continued 

Harableton,     A 329 

Heise,    George    F 270 

Hitch.    C.    B 139 

Howell,    Francis    P 64 

Lawler,   G.    M 64 

Loud,  Charles   329 

Manion,  M.  J 602 

McGee,    Minden    329 

McKenzie,    T 790 

McPherson,'  W.    G 790 

Murray,    E.    A 139.  270* 

Powell.    A.    H 790 

Ruick,     Ernest     139 

Sasser,   H.    W 729 

Schenck.    Paul    J 411 

Schmidt,    H 60i 

Sheppard,    William    John 533 

Shoup,   C.    E 411 

Smith,    B.    H 329 

Stanford,    Lee    411 

Stone,   G.    M 329 

Tuck,    R 139 

Wells,    Harry    E 474 

White,   Clarence    411 

WUcox,    W 729 

Woods,   J.    A 411 

Personals — Purchasing     and    Storekeepinjr 

Bichlmeir,     G.     W 64 

Blasie,    J.    F 329 

.' Krain,    B.    B .,.,...;>»».>•.       64 

-..■■-      Buchenery,     H.    P .;.... >..'.. .       64 

■  :   Burnett,     Edmund     T .>.  139 

;•■      ^   Burr,    H.    S 603 

■■■  ■.     V  Concannon.   H.   W ...-*_,..        64 

'■  :  ^■-•.  Cook,    Ernest    O ,.i;^.. . .  474 

Dearw(  rth,    C.    W 790 

Dciighertv,    C.    A 329 

Finch.   J.'  W 533 

;,.    .   .    Fowler.    J.     B 64 

■        Goerner,    G.    A 329 

Green,    L.    J ;..  329 

OriflFeth,    B.    W 329 

.;       Heidenrich,  C.   F ......  329 

.".i.  •    Herrera.     A 329* 

huffman,    R.    S 329 

.     Jellison,    B.    T :..... 790 


Personals — Purchasing   and  Storekeeping — 
Continued 

Johnson,    T.    W.  ..  .V^.i.  •■.,.. 533 

Johnson.    R.    H 603 

Keyes,  M.  H 790 

King,  W.  H.,  Jr .329,  411 

Kyle,    C.    C 603 

Lavoie,     L 64 

McAuley,    J.    F *.*..;..  64 

McKaig,     W.  J 603 

Mahaney,    J.    E 411,  474 

Manning,     W.    L 533 

McCarthy,  J.    D 729* 

Mello,    A.    J 729 

Nelson,    R.    M 411 

Osterman,    F 64 

Pauling,    R.    H 790 

Pearce,    H.    C 412* 

Pinion,    G.    H ^v....  .  533 

Prentice,    A.    I ;.4.v.v..'.. ■...  329 

Reasor,    C.    K 603 

Roesch,   C.   J 603 

Ross,    A 790 

Sidey,     W.     J 412 

Singleton,    A 729 

Sweeney,    J.     H 729 

Talbot.    F.    J 729 

Taylor.    J.     B 329 

Taylor,    V.    R 64 

Thomas,    Gordon    .....v.. 603 

\elasco.    T.    M .  . . .  i, . .  . ; 790 

Wharton,    J.    E 270 

\\'ibel,    W.    L 790 

Personals — Obituary  •■'  '    .•.^-  -..■■•.■--.•'._■_ 

Boutet,     Henry 412* 

Collinson,    James    D 790* 

Cocke,    C.   J.    Bowen 64 

Flanagan,    M 60J 

Gaines,    F.    F 603» 

Laizure,     Riley     .......................  329* 

Leyonmarck,  J.    H .........  603 

McDonnell,    F.    V 329 

Miller,    Robert    Speer 65 

Oakes,    Charles    E 790» 

Reading,     Robert    Kennedy 474 

Small,    H.    J 65* 

\"ogt.    Axel    S 790 


SUPPLY   TRADE   NOTES 


Abel,  w .  F.iV;;.V::.....l...V... .....;...  .:791 

.Acorn     Kefinini:     Co 475 

Adams.    C.    E 139 

Air  Reduction   Sales  Co 65,   139,  331 

Aldrich.    William     534 

Allegheny    Steel   &   Tube   Co 204 

Allen,    W.   C 667 

Allied   Machinery   Co.   of  America 533 

American    Arch    Co 330 

American    Automatic    Connector    Co 475 

American   Brake   Shoe   &   Foundry  Co 142 

American    Co 330 

American   Flexible    Bolt   Co 475 

American  Foundry   Equipment  Co 65 

American   Machinist    665 

American    Malleable    Castings  Ass'n 67 

American   Sheet  &   Tin  Plate  Co 730 

American    Spiral    Spring    &    Mfg.    Co 413 

American   Steel   &   Wire  Co 667 

Armstrong    Mfg.    Co 270 

Atlas    Valve    Co 204 

Austin,    W.    L 204 

Automatic  Coupler  &  Trailer  Equipment  Co.  413 

Automatic   Straight  Air  Brake  Co 413 

Bacon.   J(  hn    L 204 

Haker.    (jeorge     65 

r.aldwin    Locomctive    Works 66,    204,    668,  731 

15arl)our,     Love    &    Woodward 533 

Barco    Mfg.    Co 139 

Barden,    George    A 730 

I'.arrett     Co 603 

Basford    Co.,    G.    M 330 

Itastian-Blessing     Co 65 

Bebl),     R.      E 731 

Heck.    George    P 204 

Becker    Milling    Machine    Co 205 

I'.eck-Hill    Corp 65 

Bell.     B.    A 204 

Bell    Locomotive   Works    66 

Bellman.    R.    S 475 

Bethlehem    Steel    Co 330 

Bethlehem    Shipbuilding    Corp 667 

Bettcher.    Carl    W 270* 

Hetts    Machine    Co 603 

Bigelow,    George    S 139 

ISillau.   II.    E 730 

Bilter.    Ravmond   R 412 

Blackall.     R.     H 667 

Black,    Robert    D 667 

Black  &•   Decker   Mfg.   Co 65,   204,  667 

Blaw  Knox     Co 730 

Bleecker,  W.  R.,  TV 475 

Bloss,    Will    H 534 

Boe,    Warren    J 330 

Bole.    Robert    A 331* 

Boiling,     Stewart     270 

Bosworth,    William    791 

Boyd.    Oliver    G 413 

Bradford   Draft   Gear  Co 140 

•Indicates  photograph. 


'  Brennan.     E.     J.v^v.  ....'^..,...  J  i .......... .  533 

Brewster,    Morris    B.. . ...V 730 

Bridgman,     Robert    L 413 

Bridgeport     Brass    Co 668 

Brigham,     C.     F 331 

Brown   &    Sharpe    Mfg.   Co 205 

Browne,    Robert   L ,  .  67 

Buker,    Edward     65 

Burden    Iron    Co.,    Railroad    and    Steamship 

Division      476,  533 

Bureau  of  Foreign  and  Domestic  Commerce  792 

Burkholder.  C.   T 534,  730 

Burwell,    P.    V.' 65 

Butler    Drawbar    Attachment    Co 270 

Cady,    P.    C. .:vJ^.J:r.;Av;;. ■..'., .^V^..:."    65 

Caldwell  &  Son  Co.,  H.  W. : 475 

Canadian     Locomotive    Co 475 

Canton   Foundry    &    Machine   Co 475 

Caton,    William    Jordan 476 

Caracristi,     \'.    Z 412* 

Carltcn,    James     C 65 

Carroll,     Walter     C , 791 

Castle  &   Co.,   A.    M 271,   330.  533 

Central    Steel    Co 731 

Chain    Belt    Co -731 

Chambers    Valve    Co 140 

Chamberlin,    Charles    M i.i  .> .  330 

Charbono,     F.     H ..V . .' '  65 

Chase.    C.    C 731 

Chicago    Flexible    Shaft   Co 204 

Chicago   Pneumatic  Tool   Co 66,    140,  330 

Chicago     Railway    Equipment    Co 668,  730* 

Chicago    Varnish    Co 139 

Chicago    \'arnish    Works 791* 

Cincinnati     Grinder     Co 331 

Clark,    V.    D 730 

Clement,    Don    L 67 

Cleveland,    O.    D 271 

Coburn,    Ralph    G 332* 

Cocker,    T.    E... 731 

Combustion     Engineering    Corp 475 

Commonwealth    Steel    Co 271 

Condit,   H.    K 66 

Conewango    Car    Co 667 

Connelly  &  Kendal   Co 534 

Conners,    Fred    C 330 

Connors,    J.    J 330 

Conveyors  Corp.   of  America 139,   271,  331 

Cooper,    Ralph    S 413 

Copeland,    Charles    533 

Craig,    Edward    A 668* 

Crellin,    E.   W 534 

Crerar,   Adams   &    Co 534  ' 

Crocker- Wheeler     Co 667 

Cross,   C.   W 475 

Cunningham,   Frank  H 534 

Currie,    James    C 67 

Curtis,    F.    W 330 

Cutler,   William   F 142 


Dallam,     L.     R .■.•.;....!.,.;.........  331 

Davidson,   H.    O \[    "\\  730 

Davis,    J.    M ...'.'.'.'.  413* 

De    Lancey,    Darragh 534 

Denison,    E.    B f,^y 

Detroit   Seamless   Steel  Tube  Co 791 

Dietz,     Carl     F '/  553* 

Dodd,    Theodore    L 204 

Dominion     Oxygen    Co ." 533 

Down,    Signey    G .'    730* 

Dressel     Mfg,     Corp 475 

Dudley,    S.    W "■  ^Afi* 

Duff   Mfg.   Co •    ••  ^^ 

Duifield,    L.    R ;"    4;^ 

Dunbar    Mfg.     Co 66 

Duncan  John ■.;::::::;:::::  603 

Dunn    Co.,    W.    T 33Q 

Duntley-King   Pneumatic   Tool   Co.......  413 

Duntley    Pneumatic    Tool    Co 413 

Du  Pont  de  Nemours  &  Co..  E.  I ".475,  533 

Du    Pont     Alexis    I ., 475 

Durant,    II.    S f^r 

Eastern    Machine    Screw    Corp.....',.:..;.  270 

Eckels,     Wilber . 413 

Economy  Fuse  &  Mfg.  Co 65 

Edwards     Co..    O.     M '.Vs',  603 

Lggert,    C.    A 55 

Eissler,    R.    F '.'.'.'."  140 

Electric    -Mloy    Steel    Co ....'.'.  791 

Electric    Storage    Battery    Co 791 

Elliott    Co 331  47c 

Ellis.    Clifford    T ■.;.■.  .    •  205* 

Elvin    Mechanical    Stoker    Co iVl",  332 

Emery,    E ,'  205* 

Emery    Sales    Co 205 

Engineering    Advertisers'     Association 272 

England,    Alexatider 20«» 

Englebright,   E.   W v......  141« 

English    Electric    Co.    of    Canada ...,i.  667 

Equitable    Equipment    Co :.i..i.. .  271 

Evans,    Harry    M 205* 

Evans,    Keith    J '  272 

Fairbanks,  Morse  &  Co. , . . ,'. i  .^i  '.I . . . ,-  Y./  .  476 

Falls,    O.    E 67 

Falls     Rivet     Co 66 

Ferguson,  H.  K 270,  412,  791 

Finnell,    Harry    W 413 

Firth    &    Sons,   Thos .'..'.  667 

Flood,    Henry,    Jr 667 

Floor,     E.    J 475 

Floto,    M.   W 667 

Flynn,  J.  B 331 

Foote-Burt     Co 142 

Foran,    George    Jesse 476 

Forsythe,    Homer    T 413 

Fosdick    Machine    Tool    Co 331 

Foster   Machine   Co ...,.,4.^..,..^..,.  475 
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,      Franklin  Railway  Supply  Co..  140,  204,  205. 

330,  331,   534, 
;■    Frink,    O.    B 

.  >    (7alena    .Signal    Oil    Co 

■,,    Garvin    Machine    Co 

■  '^'    General    Motors    Ccrp 

■'     General    Railway    Devices    Co 

,• ."    Geometric     Tool     Co 

;    Gerdcs,    Henry    T 

Germain,    Edward    B 

\.     Gibbs    &     Hill - 

(lilmore,    T.    N 

-.'■     Given,    William    B 

.:    Glidden  Co 140,  204.   330, 

.,_    (loddard    &    Gbddard    Co ^ 

'.■  ^    (lold   Car  Heating  &   Lighting  Co 

.■  "■    (ioi:dwillie,     E.    E 

.'  Gould   Coupler   Co 

.;    Grant,    Max 204.    330*, 

;  -    Graves,    A.    D / 

■'\.   Gregg,    M.   E .  . . 

••■    Greenfield    Machine    Co 

tlreenfield  Tap  &  Die  Corp 

>    ■   CTreenwood.  Thomas  H 

;    (iriffin    Wheel   Co 

.;:•   Griffiths,   F.  J 

:)'••     Grigg,    Frank    X 

Hackathorn.    C.    F 

Hallidie     Machinery     Co 

Hammond,    Robert    S 

Handlan.   A.    H..   Jr 

Handlan-Buck    Mfg.    Co 

:•     Handlan,    E.     R 

. .    Handlan,    E.    W 

.  ■.■    Hansen,     John    M 

-  ..    Hardin,  C.   M 

Harrington,    Robinson   &   Co 

^  Hartley,    W.    A 

•'    Hartman.     Bruce      

:    Hatch,     Ralph     T 

1    .    Hauck    Mfg.    Co 

:    Heibel,    Walter    E 

Henderson,    George    R 

Henderson,     Harold     G 

:       Heywood   Brothers  &  Wakefield  Co 

•'[:  Hickman  Lumber  Co.,  W.    R 

Hides,     Horace     C 

Highlan.i   Iron    &   Steel    Co 

Hill-Curtis    Co 

Hobbs,    C.    H 

Hoffstot,    Henry    P 

Horton   &   Son   Co.,    E 

Hudson,    E.    E 

Hultgren,     David    A 

Hutchins    Car    Roofing   Co 

.•    Huvane,    T.    F 

'.'Hyatt    Roller    Bearing    Co 413, 

.  ..'  Illinois   Car  &   Mfg.   Co 

.V  Independent  Pneumatic  Tool  Co.  .65,  270,  413, 

'.  Industrial  Car  Mfgrs.   Institute 

v;    Inland     Steel     Co 

-Iron   &    Steel   Products   Co 


.332. 


730 
731 

412 
603 
475 
65 
475 
475 
667 
731* 
730* 
142 
603 
533 
330 
330 
412 
475 
140* 
791 
475 
475 
667 
791 
731 
331 

331 
139 
603 
667 
667 
667 
667 
204 
412 
667 
413 

66 
330 
475 
791 
731 
791 

65 
331 
667 
667 
533 
791 
792 
3.W 
533 
667 
330 

66 
475 

271 
730 
412 
791 
413 


^ackson,    W.    H 534 

acques,   H.   W 67 

'arvis,   Chas.   L 475 

ewett,    F.    B 534 

ohn.    Alba    B 204 

ohnson,    F.    A 204 

ohnstone.    Homer    C 412 

ones  &  Co.,   B.   M 66,   330,  534 

ones.   G.    H 791 

ones,    R.    J 413 

ones  &  Laughlin  Steel  Co 413 

oycc,    Patrick    H 667 

Kadic,   C.   H 331 

Kardos.     E 534 

Kearnev   &   Trecker 667 

Keller,'  H.    G 65 

Keller    Pneumatic    Tool    Co 413 

Kellogg,   F.   L. . . . .- 791 

Kennett,    Press    G 791* 

King  Co.,   H.   0 413 

Kopf,    j.    C 65- 

Kothc,    Charles    A 475 

Kramer,  LeRoy   603 

Kuehner,     A.     T 204 

Kyle,  W.   T 414« 

Kyte,    William    Archie 475 

Lackawanna     Steel     Co 791 

Land  is    Tool    Co 330 

Lane.    William   T 331 
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There  i.s  hardly  a  phase  of  railroad  operation  which  does 
not  have  seme  unit  of  measurement  with  which  may  be  made 

comparisons   that  throw  more   or  less 
A  Unit  illumination    on    situations    and    the 

That    Will  trend   of  events.     The  real   value  of 

Measure  these  units  must  be  judged,   first,  by 

the  accuracy  with  which  the  results  of 
iheir  use  may  be  interpreted  and,  second,  by  the  convenience 
of  their  application.  It  is  unfortunate  that  some  of  those 
commonly  used  units  have  little  to  recommend  them  except 
the  latter  quality,  and  among  these  must  be  included  the  per 
cent  of  cars  in  bad  order  as  a  measure  of  freight  equipment 
conditions.  The  percentage  of  freight  cars  in  bad  order  con- 
veys little  real  information  as  to  the  general  condition  of 
freight  equipment.  Neither  is  it  an  accurate  measure  of  the 
amount  of  work  awaiting  the  shop  and  repair  track  forces. 
This  is  evident  from  the  fact  that  bad  orders  even  now  are 
classified  as  lights  and  heavies,  but  with  the  wide  range 
in  the  amount  of  work  which  may  fall  in  the  latter  group, 
the  value  of  this  classification  for  comparative  purposes  is 
open  to  serious  question.  The  cars  in  bad  order  may  require 
from  four  or  five  to  several  hundred  man  hours  each,  and 
before  this  rough  classification  can  be  made  the  estimated 
amount  of  work  on  each  car  must  be  known.  The  informa- 
tion, therefore,  is  available  from  which  the  bad  order  situa- 
tion can  be  stated  in  terms  of  car  repair  hours  almost  as 
readily  as  the  number  of  bad  order  cars  are  now  roughl}- 
classified  as  lights  and  heavies.  The  number  of  car  repair 
hours  conveys  an  accurate  picture  of  the  size  of  the  job 
facing  the  repair  forces,  and  the  trend  of  car  repair  hours 
will  show  much  more  accurately  than  the  trend  of  the  num- 
ber of  bad  orders,  to  what  extent  the  demands  for  repairs  are 
being  currently  met.  Furthermore,  with  this  information  it 
would  be  a  simple  matter  to  arrive  at  the  number  of  repair 


hours  per  car.  This  would  be  a  most  useful  unit,  not  only 
for  following  the  trend  of  car  conditions  in  general,  but  for 
comparing  cars  of  one  class  with  those  of  another  in  a  study 
of  the  relative  merits  of  different  designs.  It  does  not  ap- 
pear that  there  should  be  sufficient  added  inconvenience  in 
the  computation  of  car  repair  hours,  with  the  basic  data  al- 
ready at  hand,  to  overbalance  the  value  of  the  information 
as  an  aid  to  a  more  accurate  understanding  of  freight  car 
conditions. 


For  approximately  ten  years  past  the  steam  pressure  used 
on  locomotives  has  remained  practically  unchanged.     The 
_-.  ,       _  _         increase   from    140  lb.   or   160   lb.   to 

Higher  Ste^m  Pres-  20O  lb.  per  square  inch  occurred  in  a 
sure  in  Locomotive   period   of  a  few  years.     Some  roads 
Service  went  to  extremes  and  designed  locomo- 

tives for  240  lb.  pressure,  but  the  in- 
vestigation of  Dr.  W.  F.  M.  Goss  showed  that  in  a  locomo- 
tive of  a  given  weight,  greater  economy  could  be  secured  by 
using  a  pressure  of  about  200  lb.  than  by  raising  the  pressure 
and  decreasing  the  size  of  the  boiler  to  keep  within  the  pre- 
scribed weight  limit.  Later  when  tests  with  superheated  steam 
proved  that  the  steam  consumption  per  horsepower  hour  was 
practically  constant  over  a  considerable  range  of  pressure^ 
some  roads  went  back  to  lower  pressures  of  about  180  lb., 
to  185  lb.  As  the  diameter  of  locomotive  cylinders  has  now- 
been  increased  as  much  as  the  clearance  on  many  roads  will 
permit,  the  next  logical  step  would  seem  to  be  an  increase 
in  the  boiler  pressure.  In  fact  this  is  an  inevitable  develop- 
ment, for  since  the  stroke  of  the  cylinder  and  the  diameter 
of  the  driving  wheels  are  practically  fixed,  the  power  output 
is  limited  unless  the  pressure  can  be  raised.  The  Pennsyl- 
vania System  adopted  a  pressure  of  250  lb.  for  its  Decapod 
loccttnotive  and  while  this  is  a  special  case  higher  pressures 
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are  likely  to  be  more  generally  adopted  in  the  near  ftfture. 
Previous  experience  shows  that  satisfactory  boiler  main- 
tenance becomes  much  more  difficult  at  pressures  above  220 
lb.  per  square  inch,  but  when  the  necessity  for  higher  pres- 
sures develops,  some  means  of  overcoming  it  will  surely  be 
found  though  it  may  lead  to  the  adoption  of  a  different  type 
of  boiler  for  locomotive  service. 


With  carbon  tool  steel  at  18  to  25  cents  a  pound  and  high 
speed  alloy  steel  costing  around  $1.25  a  pound,  the  question 

of  responsibility  for  the  heat  treatment 

Responsibility        of  tool  steel  in  railway  shops  becomes 

i  for  all  important.     In   by  far  the  larger 

Heat  Treatment      proportion  of  shops  the  furnaces,  small 

automatic  air  hammer,  brine  baths  and 
other  equipment  used  for  dressing  and  hardening  tools  is 
located  in  the  tool-room,  but  in  many  cases  the  tool-maker  is 
responsible  to  the  blacksmith  shop  foreman  for  both  the 
quality  and  quantity  of  his  work.  This  practice  is  a  mis- 
take. The  tool-room  foreman  should  have  control  of  the 
heat  treating  department  and  specify  the  steel  that  goes  into 
all  tools  heat  treated  at  the  shop  where  he  is  located.  Know- 
ing the  conditions  under  which  each  tool  is  used,  he  is  the 
one  best  adapted  to  specify  the  kind  of  steel  needed  and  the 
particular  heat  treatment  which  will  give  the  best  results. 
The  condition  of  a  tool  depends  upon  two  things  other  than 
the  workmanship  in  its  manufacture;  namely,  the  kind  of 
steel  as  to  carbon  or  alloying  elements,  and  their  percentage 
proportion;  the  other,  the  heat  treatment.  The  man  doing 
the  heat  treating  should  not  be  placed  under  the  master 
blacksmith  who  often  has  too  many  other  duties  to  specialize 
in  the  finer  art  of  heat  treating  tools.  In  practically  every 
case  the  manufacturers'  recommendations  as  to  the  best  heat 
treatment  for  a  particular  high  speed  steel  should  be  rigidly 
adhered  to.  The  tool  foreman,  having  ordered  the  steel,  is 
in  a  position  to  know  what  treatment  is  recommended  and 
should  be  made  fully  responsible  for  the  apparatus,  methods 
used  and  men  employed  in  the  heat  treating  department. 


stock  being  used  for  decking  and  lining.  Some  of  the  more 
progressive  railroads,  however,  have  gone  a  step  further  in 
recent  years  and  many  are  now  using  sound-knotted  stock  for 
siding  and  roofing  for  repair  and  maintenance  work.  There 
is  no  doubt  but  that  such  a  practice  is  economical  and  based 
on  sound  judgment,  for  certainly  there  is  no  necessity  for 
using  clear  material  for  the  repair  of  many  classes  of  freight 
equipment,  the  life  of  which  may  not  be  in  excess  of  seven 
to  ten  years.  One  large  railway  system  which  not  only  con- 
structs its  own  cars  but  does  repairing  on  a  large  scale,  has 
adopted  practice  as  to  grades  which  has  resulted  in  a  saving 
to  this  railroad  of  over  half  a  million  dollars  per  year." 

Undoubtedly  mechanical  engineers  would  prefer  to  follow 
the  safe  course  and  specify  only  those  grades  of  lumber  which 
they  know  have  proved  satisfactory.  It  is  advisable,  how- 
ever, that  they  should  do  more  than  this;  they  should  make 
certain  that  a  less  expensive  grade  will  not  answer  the  pur- 
pose before  committing  the  railroad  to  the  more  expensive 
grades.  This  calls  for  a  departure  from  the  beaten  path  and 
a  degree  of  courage  which,  however,  should  not  be  lacking. 


Few  mechanical  engineers  appreciate  the  fact  that  follow- 
ing labor  and  fuel,  lumber  is  the  largest  single  item  of  ex- 
pense to  the  railroads.     It  is  quite  pos- 
,    The  Conservation    ^^^^^  ^^^  ^^e  unit  cost  of  this  material 

.  ^    of  may  drop  more  rapidly  in  the  imme- 

Lumber  .,  ;  diate  future  than  the  cost  of  either  labor 
or  fuel;  but,  in  the  long  run,  lumber  is 
certain  to  increase  in  price  as  the  available  supply  approaches 
a  state  of  exhaustion.  This  is  best  emphasized  by  the  fact 
that  approximately  one-half  of  all  the  available  timber  in 
this  country  is  now  located  in  three  states  bordering  on  the 
Pacific  ocean.  A  survey  of  the  records  showing  the  annual 
rate  at  which  lumber  is  being  consumed  in  this  country  is 
even  more  startling.  As  a  result  of  this  situation,  the  rail- 
roads are  already  using  grades  that  not  many  years  ago  were 
thought  impossible  and  it  is  a  certainty  that  within  an  equally 
short  period  mechanical  engineers  will  be  faced  with  the 
necessity  for  specifying  grades  of  lumber  for  cars  and  other 
structures  that  are  now  regarded  as  unfit  for  this  use.  But, 
this  being  a  fact,  why  should  not  mechanical  engineers  an- 
ticipate this  situation,  particularly  if  the  use  of  a  slightly 
lower  grade  at  this  time  will  reduce  the  cost  of  the  lumber? 
In  this  connection  the  following  is  quoted  from  a  paper  pre- 
sented at  a  recent  meeting  of  the  Forest  Products  section  of 
the  American  Society  of  Mechanical  Engineers : 

"In  the  early  days  when  the  supply  of  wood  in  this  country 
was  thought  to  be  inexhaustible,  clear  grades  of  wood  were 
generally  demanded  by  the  car  builders,  and  in  the  construc- 
tion of  new  cars  this  is  generally  the  practice  at  the  present 
time,  especially  for  car  roofing  and  siding — sound-knotted 


Elsewhere  in  this  issue  is  an  article  on  "Standard  Valve 
Motion  Pins  and  Bushings"  which  should  be  of  especial 

interest  and  value  to  railway  shop 
Advantages  of  executives  and  those  responsible  for  the 
Standard  Motion  accurate  and  prompt  repair  of  motion 
Pins  and  Bushings  work  in  machine  shops.  It  is  a  no- 
torious fact  that  in  repairing  locomo- 
tive valve  gear  parts,  pins  and  bushings  of  almost  every  pos- 
sible size  are  used  and  the  time  required  for  making  so 
many  different  sizes  together  with  the  individual  fits,  repre- 
sents a  large  amount  of  money  at  the  present  cost  of  labor. 
The  subject  of  standardization  has  already  received  careful 
attention  in  certain  railroad  shops  and  the  article  referred 
to  outlines  a  method  of  manufacturing  and  fitting  standard 
grade  sizes  of  motion  work  pins  and  bushings  with  a  con- 
siderable decrease  in  cost  and  increase  in  shop  production. 
Among  the  important  advantages  resulting  from  the  method 
explained  is  the  fact  that  it  permits  manufacturing  pins  and 
bushings  in  large  quantities  with  modem  machines  at  cen- 
tral production  shops.  By  grinding  all  of  the  bearing  sur- 
faces in  one  shop,  this  work  can  be  performed  more  eco- 
nomically and  accurately  than  heretofore.  Most  railroad 
shops  are  limited  in  output  due  to  inadequate  machine  de- 
partments and  valve  work  especially  is  often  not  completed 
on  schedule  time.  The  advantages  of  carrying  standard  pins 
and  bushings  in  stock  finished  to  the  point  of  turning  the 
taper  ends  and  the  outsides  of  bushings  is  especially  ap- 
parent in  these  cases.  Another  advantage  from  the  back  shop 
point  of  view  results  from  the  fact  that  any  pin  will  fit  any 
bushing  of  the  same  class.  Levers  can  thus  be  changed  from 
one  locomotive  to  another  without  refitting,  a  condition  which 
is  impossible  without  standard  parts. 


Addressing  members  and  guests  of  the  New  York  Railroad 
Club  at  the  recent  annual  dinner,  the  retiring  president  re- 
ferred to  the  excellent  character  of  the 
The  Problem        papers  that  had  been  presented  to  the 
of  the  club  during  his  term  of  office.     But  he 

Railroad  Clubs  also  commented  upon  the  lack  of  dis- 
cussion following  the  presentation  of 
these  papers  and  stated  that  it  had  proved  a  most  difficult 
matter  to  draw  out  the  sort  of  discussion  that  is  most  needed. 
Those  who  are  best  informed  upon  a  subject  are  often  the 
most  reluctant  to  participate  in  the  discussion,  which,  as  a 
result,  frequently  terminates  before  any  additional  facts  are 
developed  or  it  drifts  into  other  channels  that  have  no  parti- 
cular bearing  on  the  subject.  This  is  indeed  the  problem 
of  every  railroad  club,  the  real  value  of  whose  activities  may 
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usually  be  judged  by  the  breadth  and  scope  of  the  discus- 
sion. In  fact,  many  papers  presented  at  these  clubs  are  de- 
signed mainly  to  provoke  a  discussion  that  will  bring  out 
the  most  salient  points  in  connection  with  the  subject.  Since 
a  majority  of  the  papers  presented  at  all  the  railroad  clubs 
relate  to  mechanical  matters,  this  situation  should  be  of 
particular  concern  to  all  mechanical  men  who  are  so  for- 
tunately situated  that  they  can  attend  these  meetings. 

Any  man  who  holds  decided  opinions  upon  the  subject 
of  a  paper  and  has  the  courage  to  deliver  these  views  before 
a  body  of  men,  should  not  fail  to  take  advantage  of  the 
splendid  opportunity  presented  at  these  meetings  for  accus- 
tmning  himself  to  public  speaking.  If  he  can  deliver  his 
remarks  without  the  aid  of  notes,  so  much  the  better,  pro- 
vided he  bears  in  mind  that  it  is  the  text  rather  than  the 
manner  of  delivery  that  is  most  important.  In  this  connec- 
tion, the  activities  of  the  Railroad  Section  of  the  American 
Society  of  Mechanical  Engineers  should  not  only  be  com- 
mended but  might  well  be  observed  as  a  model  for  the  rail- 
road clubs.  Following  the  choice  of  a  subject  aiid  the  selec- 
tion of  a  speaker,  the  committee  proceeds  to  invite  a  number 
of  the  best  posted  men  available  to  discuss  the  paper  follow- 
ing its  presentation.  Having  secured  the  acceptance  of  a 
sufficient  number  of  men  to  assure  a  well  rounded  discussion, 
the  matter  is  not  allowed  to  rest  but  each  of  these  men  is 
advised  the  length  of  time  available  for  his  discussion  of  the 
subject,  and  subsequent  notices  are  addressed  to  him  in 
reminder  of  the  meeting.  As  a  result,  a  broad  instructive 
discussion  is  developed.  In  answer  to  any  objection  on  the 
ground  that  this  mode  of  procedure  would  tend  to  stifle  gen- 
eral discussion  of  the  subject,  it  may  be  said  that  the  plan,  if 
it  does  not  involve  too  lengthy  a  discussion,  will  in  fact,  tend 
to  stimulate  more  animated  general  discussion  than  would 
occur  had  no  part  of  the  discussion  been  planned  in  advance. 


caused  not'^by  deferred  retirements  alone  but  by  deferred 
maintenance  as  well,  and  should  the  present  opportunity  to 
rehabilitate  large  numbers  of  the  older  cars  which  are  now 
at  home  in  bad  order,  be  neglected,  their  retirement  from 
service  may  become  compulsory  before  another  opportunity 
to  salvage  them  is  offered.  The  railroads  can  ill  afford  any 
further  extensive  depletion  of  the  box  car  supply  during  a 
period  of  heavy  traffic  until  deliveries  of  new  cars  have  be- 
come extensive  enough  to  greatly  outnumber  the  retirements. 


The  outstanding  features  of  recent  developments  in  the  car 
situation,  so  far  as  it  affects  the  car  department,  are  the 

marked    increase    in    the    number    of 

Fix  Box  Cars  cars  being  returned  home  and  the  in- 
or  Have  creasing  number  of  heavy  bad  order 

Them  Retired  box  cars.  Between  July  15  and 
November  IS  the  cars  at  home  in- 
creased from  26  per  cent  to  32.5  per  cent  of  the  cars  on 
lines.  During  the  same  period  the  per  cent  of  bad  order 
cars  of  home  ownership  increased  from  57  per  cent  to  67.6 
per  cent  of  all  bad  order  cars.  For  box  cars  alone  this  in- 
crease has  been  from  46.5  per  cent  to  63  per  cent,  and  a 
somewhat  similar,  though  smaller,  increase  also  applies  to 
gondolas.  But  there  has  been  an  appreciable  reduction  in 
the  number  of  bad  order  gondolas,  both  light  and  heavy, 
while  the  increase  of  about  8,000  heavy  bad  order  box  cars 
has  been  only  partially  offset  by  a  decrease  of  about  3,500 
in  the  number  requiring  light  repairs.  These  figures  in- 
dicate that  the  large  amount  of  heavy  repairs  that  were 
made  to  gondolas  during  the  summer  and  fall,  both  in 
railroad  and  contract  shops,  is  proving  effective,  but  that  the 
opportunity  has  only  recently  presented  itself  for  effectively 
attacking  the  box  car  situation.  Such  an  opportunity  pre- 
sents itself  only  when  traffic  is  comparatively  light,  because 
box  cars  scatter  rapidly  when  there  is  a  car  shortage.  It  is 
evident,  therefore,  that  any  improvement  in  the  situation 
must  be  made  now  and  during  the  remainder  of  a  period  of 
light  business  of  uncertain  duratiwi  if  it  is  to  be  made  at 
all.  The  need  for  supreme  effort  to  bring  about  this  im- 
provement before  the  cars  get  away  from  home  again  is 
greater  than  can  be  inferred  directly  from  the  accumulation 
of  bad  orders.  The  retirement  of  about  135,000  freight  cars 
with  replacements  probably  not  exceeding  20,000  or  30,000 
has  caused  a  depletion  in  the  supply  of  equipment,  of  which 
probably  three-quarters   is  box  cars.     This  depletion  was 


Among  the  Letters  to  the  Editor  in  this  issue  there  appears 
a   communication    from   a   subscriber   who   evidently    feels 

that  the  policy  of  the  Railway  Mechan- 
The  Labor  Policy    ical  Engineer  in  regard  to  labor  mat- 
of  the  Railway      ters  is  unfair  to  the  workers.     While 
Mechanical   Engineersome  of  the  statements  made  are  ap- 
parently based  on  a  misconception  of 
the  intent  of  the  articles  to  which  they  refer,  they  are  printed 
in  full,  as  a  few  comments  on  the  letter  should  serve  to  bring 
out  clearly  the  editorial  policy  on  this  important  subject 

The  entire  tone  of  the  letter  indicates  that  the  writer  feels 
that  labor  conditions  were  uniformly  bad  prior  to  federal 
control  and  the  only  hope  for  the  employees  in  the  future 
lies  in  the  adoption  of  the  Plumb  plan.  The  autocratic 
stand  taken  by  some  railroads  in  the  past  is  criticized.  It 
must  be  admitted  that  abuses  existed,  but  they  also  existed  in 
other  industries  at  the  same  time.  Labor  conditions  in  gen- 
eral have  improved  in  the  last  few  years  and  the  railroads 
have  develq)ed  their  policies  in  accord  with  the  spirit  of 
the  time. 

The  right  of  the  employees  to  have  a  voice  in  fixing  wages 
and  working  conditions  is  now  generally  conceded.  This 
right  is  assured  to  the  railway  workers  under  the  Trans- 
portation Act.  The  form  which  employee  representation 
should  take  is  a  matter  that  should  be  left  open  to  be  de- 
termined by  the  management  and  employees  on  each  in- 
dividual railroad.  Certainly  the  close  contact  between  the 
management  and  the  workers  necessary  for  harmonious  and 
efficient  relations  will  not  be  promoted  by  the  centralization 
of  authority  in  national  boards  of  adjustment.  Granting 
the  right  of  the  employees  to  organize,  the  employers  on  the 
other  hand  have  a  right  to  demand  that  each  employee  shall 
give  a  fair  day's  work,  that  working  agreements  shall  be  so 
framed  that  they  do  not  hamper  production  without  cause 
and  that  promotions  to  supervisory  positions  shall  be  based 
not  on  seniority  but  on  ability. 

The  section  of  the  letter  dealing  with  the  Plumb  plan 
compares  it  with  the  present  Transportation  Act.  The 
writer  makes  a  statement  that  the  railroads  are  guaranteed 
a  definite  rate  of  return,  but  this  has  been  disproved  so  often  . 
that  it  hardly  seems  necessary  to  point  out  once  more  that 
the  return  is  conditional  on  the  efficient  operation  of  the 
property.  The  statement  that  interest  is  paid  on  watered 
stock  is  equally  misleading.  The  value  upon  which  the 
earnings  are  based  is  determined  by  the  Interstate  Com- 
merce Commission.  With  the  data  obtained  in  the  federal 
valuation  reports  the  commission  is  certainly  in  a  position 
to  decide  on  a  fair  value  for  the  property  of  the  carriers. 

To  deal  with  all  the  questions  brought  up  in  the  letter 
would  make  this  article  too  long,  but  some  of  the  statements 
regarding  the  present  attitude  of  the  railroads  toward  their 
employees  can  hardly  be  passed  by  without  comment.  To 
complain  because  the  railroad  managers  did  not  acquiesce 
in  all>  the  demands  made  by  the  employees  of  the  labor  board 
hearings  seems  unreasonable.  The  Transportation  Act 
places  responsibility  for  efficient  operation  on  the  manage- 
ment, but  it  would  hardly  be  consistent  for  them  to  claim 
that  they  were  managing  their  property  efficiently  if  they 
advocated  fixing  rates  for  labor  higher  than  the  prevailing 
scale  in  other  industries.     As  a  matter  of  fact,  the  railroads 
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recommended  that  some  classes  of  employees  be  given  the 
full  amount  of  the  increase  which  they  requested. 

The  concluding  paragraph  of  the  letter  discloses  a  lack 
of  knowledge  of  the  fimdamentals  of  economics  that  is 
responsible  for  much  of  the  labor  trouble  at  the  present  time. 
Wages,  prices  and  business  conditions  are  not  manipulated 
by  any  small  group  of  individuals,  but  are  determined  by 
fundamental  economic  laws.  The  employees  and  the  mana- 
gers have  far  more  interests  in  common  than  is  generally 
realized.  The  hope  of  improved  conditions  in  the  future 
lies  in  the  more  general  realization  of  these  mutual  interests 
and  the  development  of  a  spirit  of  co-operation  instead  of 
antagonism.  A  masterly  treatment  of  this  question  will  be 
found  in  the  address  by  Herbert  Hoover  published  in  this 
issue,  which  outlines  a  program  for  industrial  and  social 
progress  that  should  appeal  alike  to  employer  and  employee. 


'■■■:^-}K\      P:.-  ^^^  BOOKS 

rhe  Engineering  Index  for  1919.  Published  by  the  American 
Society  of  Mechanical  Engineers,  29  West  39th  street.  New 
York.  527  pages,  6  in.  by  9  in.  bound  in  cloth. 
The  purpose  of  the  Engineering  Index  is  to  provide  a  con- 
venient and  satisfactory  guide  to  engineering  literature.  The 
1919  edition  of  this  index  is  the  most  complete  and  compre- 
hensive work  of  its  kind  ever  published.  It  contains  over 
12,000  references  to  articles  published  during  the  year  1919 
in  nearly  700  engineering  and  allied  technical  publication.^;. 
The  compilation  of  this  index  is  based  upon  a  review  of  ap- 
proximately 1,100  periodicals,  reports,  and  other  publications 
by  the  engineering  staff  of  the  American  Society  of  Mechani- 
cal Engineers.  These  publications  are  printed  in  ten  differ- 
ent languages  and  comprise  what  is  probably  the  most  com- 
plete collection  of  scientific  and  engineering  publications  in 
the  world.  All  of  the  publications  referred  to  in  this  index 
are  now  a  part  of  the  Engineering  Societies  Librarv  in  New 
York. 


ular  interest  to  railway  fuel  engineers.  The  use  of  fuel  oil 
in  the  manufacture  of  iron  and  steel  and  the  heat  treating  fur- 
naces is  also  described  and  illustrated  in  an  interesting  way. 

Export  Register  of  the  Federation  of  British  Industries.  328 
pages  and  catalogue  section  of  312  pages,  illustrated,  7  in.,  by 
914  in.  Bound  in  cloth.  Published  by  the  Federation  of 
British  Industries,  39  St.  James  street,  London,  S.  W.-l, 
England. 

The  trade  organization  movement  in  Great  Britain  has 
made  great  progress  in  recent  years.  One  of  the  most  notable 
recent  developments  was  the  inauguration  of  the  Federation 
of  British  Industries  in  the  summer  of  1916.  This  body 
has  enrolled  1,300  members  including  200  trade  associations. 
The  Export  Register  recently  published  by  the  federation  is 
probably  the  most  comprehensive  director^'  of  British  indus- 
trial firms  yet  prepared.  The  industries  are  divided  into  20 
groups  which  are  in  turn  subdivided  according  to  the  special- 
ized branch  of  the  industry  which  the  producer  serves.  A 
list  of  companies,  firms  and  their  agents,  with  sufficient  in- 
formation to  enable  the  buyer  to  get  in  touch  with  the  near- 
est agent,  is  given.  Another  section  of  the  book  is  devoted 
to  a  very  complete  list  of  products  with  the  names  of  the 
manufacturers  represented  in  the  federation.  An  extensive 
section  devoted  to  advertising  enables  the  individual  manu- 
facturers to  give  further  information  concerning  their  wares. 
This  book  might  well  serve  as  a  model  for  American  export 
associations  in  furthering  their  interests  in  the  foreign  field. 


Fuel  Oil  In  Industry.  By  Stephen  O.  Aiidros.  240  pages,  6  in.  bv 
9  in.  Illustrated.  Bound  in  cloth.  Published  by  the  Shaw 
Publishing     Coinpany,     910     South     Michigan     Boulevard. 

k  Chicago, 
e  use  of  fuel  oils  by  the  railroads  is  by  no  means  new  and 
the  problems  involved  in  its  application  to  the  locomotive  have 
been  carefully  studied  by  railway  engineers  for  many  years; 
in  fact,  the  value  of  this  book  to  the  railway  mechanical  or 
civil  engineers  might  be  questioned  if  it  were  not  for  the 
tremendous  expansion  in  the  use  of  fuel  oil  in  all  industries 
within  recent  years.  Thus  the  increased  price  of  bituminous 
coal  has  assisted  in  promoting  the  use  of  fuel  oil  both  in  mari- 
time service  and  in  many  hundreds  of  stationary  plants  along 
the  eastern  seaboard.  This  in  turn  has  introduced  new  prob- 
lems relating  to  its  transportation  in  bulk  and  storage  in  large 
quantities.  Moreover,  it  must  be  admitted  that  refinements 
bearing  upon  the  handling  and  burning  of  fuel  oil  are  gen- 
erally given  more  consideration  in  stationary  and  maritime' 
service  than  in  railroad  use.  For  this  reason,  there  is  a  field 
for  a  book  of  this  character  in  railroad  as  well  as  industrial 
service  which  outlines,  as  it  does,  not  only  the  principles  of 
fuel  oil  combustion  and  the  properties  of  fuel  oils;  but  the 
methods  of  testing,  storing  and  burning  it  together  with  a  full 
description  of  its  application  to  industrial  and  domestic  fur- 
naces. For  instance,  the  book  not  only  describes  many  of 
the  details  involved  in  the  construction  of  steel  storage  tanks 
but  refers  to  an  interesting  development  in  concrete  oil  stor- 
age tanks  and  describes  at  length  all  of  the  pipe  setting  and 
auxiliary  machinery  involved.  While  the  book  descril)es 
many  types  of  burners  that  would  not  be  applicable  to  loco- 
motive service,  still  there  are  many  points  in  connection  with 
this  subject  as  outlined  in  this  book  that  will  prove  of  partic- 


TIic   Locomotive    Up    to   Date.     By   Charles    McShane.      Rt-vised 
J    edition.  893  pages,  illustrated,  6  in.  by  9  in.  bound  in  cloth. 
Published  by  Griffin  &  Winters,  Chicago. 

The  remarkable  development  Of  the  locomotive  and  locomo- 
tive appliances  which  has  taken  place  since  this  well  known 
book  first  appeared  in  1899,  made  a  revision  imperative  if  it 
were  to  continue  to  be  of  current  interest.  This  work  has  been 
performed  by  Charles  L.  McShane.  The  book  is  non-tech- 
nical in  character  and  in  many  respects  perhaps  too  super- 
ficial in  its  treatment  to  be  of  value  to  any  one  but  a  novice 
in  locomotive  design,  maintenance  or  operation.  Its  great 
appeal  will  probably  be  to  the  yoimg  machinist  and  the  ap- 
prentice, and  perhaps  to  some  extent  to  the  locomotive  fire- 
man. By  far  the  greater  part  of  the  space  devoted  to  descrip- 
tive material  is  taken  up  with  locomotive  specialties  rather 
than  with  the  construction  of  the  locomotive  itself  and  the  re- 
vision has  consisted  largely  in  bringing  these  sections  up  to 
date.  So  many  of  the  more  recently  developed  locomotive  ap- 
pliances, some  of  them  well  established,  are  so  lightly  touched, 
if  touched  at  all,  that  the  volume  can  hardly  be  said  to  jus- 
tify its  title,  even  in  the  field  to  which  most  attention  has  been 
given.  In  the  revisions  of  those  sections  dealing  with  break- 
downs and  shop  work  no  account  has  been  taken  of  the  re- 
quirements or  effects  of  the  Interstate  Commerce  Commission 
locomotive  inspection  rules  and  the  revision  has  failed  to  dis- 
guise the  fact  that  these  sections  are  most  directly  applicable 
to  the  motive  power  of  20  years  ago.  Over  one-third  of  the 
volume  is  devoted  to  valves  and  valve  motions,  and  the  sections 
dealing  with  these  subjects  are  the  most  thorough  and  complete 
of  any  in  the  book.  The  fundamentals  of  valve  motion  and 
the  determination  of  valve  proportions  and  events  have  been 
thoroughly  handled  in  so  simple  a  manner  that  they  may 
readily  be  comprehended  by  the  novice  while  still  offering 
much  of  interest  to  those  of  greater  experience.  All  of  the 
valve  motions  now  used  in  locomotive  service  are  described 
and  instructions  for  valve  setting  are  given  in  each  case.  From 
the  standpoint  of  the  young  machinist,  only  second  in  import- 
ance to  the  sections  dealing  with  valves  will  be  found  those  on 
shoi^s  and  wedges,  the  laying  out  and  fitting  of  which  have 
been  fully  explained,  numerous  sketches  adding  to  the  clear- 
ness of  the  explanation. 
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The  New  Haven  Mountain  Type  Locomotives 

New    Haven,    Conn. 

To  THE  Editor: 

I  noticed  with  considerable  interest  the  description  of  the 
Mountain  type  locomotives  for  the  New  Haven  and  at  the 
same  time  I  have  observed  a  few  things  that  are  not  absolutely 
correct.  This  article  states  that  engines  were  equipped  with 
a  Unit  drawbar.  This  is  not  true,  as  it  was  necessary,  by 
reason  of  design,  to  forego  the  use  of  the  Unit  drawbar.  It 
is  also  stated  that  the  Lewis  power  reserve  gear  is  used, 
whereas  the  locomotives  are  equipped  with  Ragonnet,  Type  B. 
Moreover,  the  cylinders  were  not  cast  with  by-pass  valve 
chambers  as  stated  in  the  last  paragraph  of  "changes  in  the 

standard  design."  .  ■■    i.       i. 

On  the  same  page,  second  column,  it  is  stated  that  the 
object  of  designing  a  single  hopper  ash  pan  was  to  facilitate 
future  application  of  the  booster.  While  in  a  measure  this 
is  true,  it  was  also  found  possible  to  increase  the  capacity 
of  the  pan  approximately  15  per  cent  over  the  government 
design  and  at  the  same  time  dispense  with  necessity  for  two 

hoppers. 

T.  C.  Hassett, 

•'  Mech.  Engr.  N.  Y..  N.  H.  &  H. 


The  Union  Viewpoint  on  Labor  Questions 

San  Antonio,  Texas. 

To  THE  Editor: 

I  find  an  article  in  your  November  issue  in  which  the 
writer  says  much  will  have  to  be  done  before  we  get  back 
to  pre-war  conditions.  As  a  representative  of  labor,  I  beg  to 
inform  him  that  the  workers  have  no  intention  of  going  back 
to  pre-war  conditions,  now  or  at  any  other  time,  as  we  suf- 
fered too  many  hardships  under  those  conditions.  We  have 
therefore  formed  ourselves  into  different  organizations  and 
made  ready  to  protect  ourselves  and  our  families  from  the 
employer  who  would  have  us  work  for  a  bare  living  under 
whatever  conditions  he  saw  fit  to  impose. 

We  fully  understand  that  pre-war  conditions  means  that 
the  employer  wishes  again  to  have  undisputed  control  over 
his  employees,  to  deal  with  them  as  he  sees  fit,  regardless  of 
what  they  may  want  or  desire;  in  other  words,  he  wants  them 
to  become  automatons,  without  the  right  to  thmk  for  them- 
selves. 

We  can  all  remember  the  time  when  the  workers  first  asked 
for  the  eight  hour  day,  how  these  same  men  told  the  public 
that  the  eight  hour  day  meant  the  destruction  of  the  country, 
and  again  when  the  nine  hour  day  was  forced  upon  them, 
they  tried  to  make  the  public  believe  that  the  workers  were 
trying  to  destroy  the  commerce  of  this  country  by  not  pro- 
ducing enough  to  supply  the  demand.  Now  we  have  the 
eight  hour  day  and  wages  which  allow  us  some  of  the  com- 
forts of  life  and  a  chance  to  give  our  children  an  education 
which  before  we  were  compelled  to  deny  them. 

We  find  that  according  to  the  newspapers  the  workers  are 
again  about  to  destroy  the  universe  in  which  they  live,  but 
we  have  lived  through  the  signing  of  the  Declaration  of  In- 
dependence, the  abolition  of  slavery,  the  establishing  of  pro- 
hibition, woman  suffrage,  and  we  will  allow  the  workers  to 
get  their  rights  without  destroying  the  country  or  even  being 
sorry  for  any  of  these  changes  for  the  betterment  of  mankind. 

This  writer  complains  that  the  shops  are  burdened  with 
a  class  of  men  who  claim  to  be  mechanics,  but  who  are  not 
able  to  produce  a  day's  work  for  a  day's  pay.  The  most 
of  these  men  were  employed  in  these  same  shops  before  the 


war  and  were  classed  as  handy-men;  their  wages  averaged 
very  little  more  than  that  of  the  common  laborer.  They  were 
trained  by  their  employers  in  order  to  get  cheap  labor,  in- 
stead of  paying  mechanics  to  do  mechanical  work.  Th« 
employers  insisted  on  using  these  men  as  long  as  they  could 
get  them  for  small  wages  and  force  them  to  work  under  con- 
ditions that  no  mechanic  would  tolerate.  Now  that  these 
men  are  demanding  that  they  be  paid  a  living  wage,  he  has 
no  further  use  for  them,  but  wants  to  throw  them  out  until 
such  time  as  they  have  been  starved  into  submission  and  the 
acceptance  of  a  lower  wage,  or  he  would^  be  even  willing  to 
use  them  as  he  has  in  the  past  as  a  strike  breaker,  in  case 
his  mechanics  get  too  bold  and  demand  their  just  share  of 
the  profits  of  the  business  of  which  they  are  the  most  vital 
part. 

When  the  railroads  went  under  federal  management  there 
was  established  a  sliding  scale  of  wages  for  this  class  of  em- 
ployees; under  its  pi-ovisions  a  man  became  a  full  rated 
mechanic  after  he  had  worked  four  years  at  a  trade.  If  the 
management  had  done  their  part  and  given  these  men  a 
chance  to  learn  all  branches  of  the  trade  during  this  four 
years,  they  would  have  had  nothing  to  complain  about  at  the 
present  time.  They  made  no  effort  to  train  these  men,  and 
now  they  find  themselves  confronted  with  the  problem  of 
making  these  men  earn  their  salary,  when  they  are  only  able 
to  do  one  class  of  work. 

I  find  these  men  very  anxious  to  learn  and  make  some- 
thing of  themselves  and  using  every  means  in  their  power  to 
make  themselves  mechanics.  Some  even  go  so  far  as  to  quit 
the  shop  and  go  to  a  strange  shop  and  hire  out  as  a  mechanic, 
working  as  long  as  they  will  allow  him,  and  then  going  to 
some  other  place  where  he  is  not  known  and  repeating  the 
same  thing,  until  at  last,  after  many  hardships,  he  is  able 
to  hold  a  job.  These  are  the  men  the  writer  complains  about 
and  asks  the  mechanics  to  allow  them  to  turn  them  out  on 
the  streets. 

I  believe  these  shops  owe  it  to  these  men  whom  they  have 
started  to  make  mechanics  of  to  allow  them  to  finish  their 
trade  in  the  shop  where  they  started  and  where  the  employer 
received  the  benefit  of  their  cheap  labor  before  the  war. 
Make  them  proficient  workmen;  give  them  mechanics'  pay, 
and  then  stop  making  jack-leg  mechanics  and  handymen. 

The  railroads  are  asking  that  they  be  allowed  to  deal  with 
their  employees  individually,  but  they  are  not  willing  to  be 
dealt  with  individually;  they  still  want  to  be  guided  by  their 
organizations  and  be  banded  together  as  one  body  in  deal- 
ing with  the  employees;  we  want  a  fifty-fifty  deal,  that's  all. 

In  the  other  article  to  which  I  take  exceptions  we  find  this 
statement,  "Under  the  Plumb  Plan  the  public  would  buy  the 
roads  and  guarantee  their  operating  expenses  and  the  interest 
on  the  money  invested  in  them." 

Under  the  present  plan  we  are  not  buying  the  railroads, 
but  we  are  guaranteeing  the  operating  exjjenses,  and  the 
interest  on  not  only  the  money  invested,  but  also  six  per  cent 
on  the  watered  stock.  In  this  way  the  public  is  assuming  all 
the  risk  and  getting  absolutely  nothing  in  return. 

The  statement  is  made  that  under  the  Plumb  Plan  the 
surplus  money  earned  would  be  divided,  one-half  going  to 
the  workers.  How  about  the  present  plan;  what  will  be- 
come of  the  surplus  earnings?  Will  the  worker  get  their 
share,  or  will  the  public  get  any  of  it,  or  will  it  be  as  it  has 
been  in  the  past:  the  favored  few  stockholders  adding  a 
little  more  watered  stock  and  getting  away  with  the  cash? 
This  article  claims  that  no  business  is  well  managed  unless 
it  is  handled  by  the  owners  or  in  their  behalf.  How.  then, 
are  we  to  account  for  the  many  successful  enterprises  now 
being  run  under  municipal  management?  We  find  cities 
running  water  works  plants,  street  cars,  light  plants  and 
many  others  too  numerous  to  mention,  and  they  are  paying 
better  than  they  did  under  private  management.     Besides, 
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the  employees  are  better  paid  than  they  were  under  private 
control. 

As  an  instance  of  this  I  beg  to  call  your  attention  to  the 
city  of  Cleveland  where  a  few  years  ago  the  city  was  taxed 
to  pay  for  the  collecting  of  the  garbage,  while  at  the  present 
time,  under  municipal  management,  the  city  receives  several 
thousand  dollars  by  the  sale  of  its  garbage,  besides  having 
:    it  collected  free  to  the  public. 

'      The  language  of  this  article  would  lead  one  to  believe  that 

the  last  increase  in  pay  granted  the  railroad  men  was  given 

by   the   private   owners,    whereas   they   used   every   means 

which  they  had  in  their  power  to  prevent  the  men  getting 

;  this  increase. 

The  claim  is  made  that  this  shows  that  the  men  would  be 
;  able  to  get  just  treatment  under  private  management,  but 
.,  their  actions  in  the  past,  to  say  nothing  of  the  present,  does 
"■  not  bear  out  this  claim.  In  the  past  the  men  were  forced  to 
•  work  piece  work,  premium  work  and  bonus  work  and  good- 
:  ness  knows  what  else,  no  matter  how  much  they  protested 
against  it. 

During  federal  control  these  things  were  done  away  with 

.  by  the  vote  of  those  who  were  trying  to  exist  under  these 

systems,  and  this  vote  was  so  strong  in  favor  of  abolishing 

;,  these  methods  that  the  government  granted  the  request  of  the 

•;  employees. 

Since  the  roads  have  gone  back  to  private  control  they  are 
using  every  means  in  their  power  to  reestablish  these  old 
practices,  which  the  men  who  work  in  the  shops  have  said 
;  they  do  not  want. 

You  state  that  it  would  be  possible  for  the  men  to  own  the 
roads  by  simply  buying  up  the  stock  of  the  different  roads. 
My  experience  has  been  that  some  of  the  large  roads  have 
tried  this  plan  to  get  control  of  smaller  side  lines,  which  they 
needed  as  feeders  for  their  main  lines.  If  history  is  correct 
in  its  statement  on  these  deals,  and  I  believe  it  is,  they  found 
this  not  onl^an  expensive  proposition  but  often  an  impos- 
sibility, as  the  stock  markets  are  not  so  easily  handled  as  this 
•.statement  would  lead  us  to  believe. 

The  money  to  make  this  purchase  possible  is  to  be  taken 
from  the  last  increase  in  wages  which  the  workers  received, 
but  it  is  a  well  known  fact  that  this  increase  was  only 
granted  aiter  it  was  conclusively  shown  that  the  men  were 
not  able  to  live  on  the  wages  they  were  receiving,  yet  they 
must  take  this  money  and  buy  the  roads  and  deny  themselves 
the  necessities  of  life.  This  is  called  thrift,  but  it  is  the 
kind  of  thrift  we  always  want  the  other  fellow  to  practice 
but  do  not  care  to  indulge  in  ourselves.  The  writer  sees  in 
the  failure  of  the  employees  to  do  this  proof  positive  that  they 
would  not  be  able  to  nm  the  roads  if  they  were  given  the 
chance.  He  overlooks  one  essential  point,  and  that  is  that 
the  owners  do  not  run  the  roads  but  hire  men  to  do  it  for 
them.  We  find  that  few  of  the  men  who  are  held  responsible 
for  the  running  of  the  roads  own  any  of  the  stocks  of  the 
road  they  are  managing.  We  well  know  that  when  there  is 
any  question  of  any  consequence  to  be  settled  it  is  the  men 
who  are  paid  a  salary  that  are  called  upon  to  handle  it  and 
not  the  owners.  It  is  the  brains  that  a  road  is  able  to  buy 
that  makes  it  a  success  or  failure,  not  the  brains  of  the  men 
who  own  the  stocks.  The  owners  are  more  concerned  about 
the  price  of  the  stocks  and  the  amount  of  their  dividends  than 
they  are  about  the  way  their  roads  are  run,  except  as  an 
investment. 

The  managers  are  trying  to  make  the  public  believe  that 
the  workers  are  being  paid  too  high  a  wage.  Did  you  ever 
stop  to  think  why  wages  were  so  high?  Most  of  the  men 
who  o^vn  the  greater  part  of  the  railroad  stocks  are  also 
owners  in  part  of  some  other  business  which  was  responsible 
for  these  high  prices  of  which  we  all  complain.  Then  they 
must  be  responsible  for  the  high  cost  of  living  and  also  the 
high  cost  of  labor  of  which  they  are  now  complaining.    They 


are  even  now  trying  to  create  a  bread  line  to  reduce  the  price 
of  labor  and  make  the  worker  submissive  to  their  will. 

L.  S.  Kronheimer, 

Chairman,  Local  Federated  Shop  Crafte,  G.  H.  &  S.  A. 


Management  in  Railroad  Shops 

Salt  Lakb  City,  Utah. 

To  THE  Editor: 

The  editorial  on  Systematizing  Management  in  Railroad 
Shops,  published  in  the  November  issue  of  the  Raihmiy  Me- 
chanical  Engineer,  deals  with  a  subject  of  the  utmost  impor- 
tance. I  believe  that  a  close  study  of  this  question  will  lead 
to  the  conclusion  that  job  analysis  and  job  specification,  car- 
ried on  by  a  competent  committee  of  both  officers  and  em- 
ployees, and  under  the  supervision  of  a  personnel  department 
is  the  only  logical  solution.  The  committee  on  job  analysis 
should  be  composed  in  part  of  mechanical  officers  who  would 
work  with  a  committee  appointed  from  each  shop  on  the 
line,  and  in  this  way  the  benefits  derived  in  one  shop  would 
be  passed  on  to  all  the  shops  coming  within  the  sphere  of  the 
study.  One  of  the  chief  values  of  this  plan  would  be  that  a 
certain  number  of  employees  would  gain  first-hand  knowledge 
of  the  work  and  would  have  a  chance  of  expressing  their 
views  of  any  changes  that  might  be  recommended  that  would 
affect  the  employees.  These  objections  would  receive  due 
consideration  and  for  this  reason  all  employees  would  more 
readily  accept  any  changes  in  method  that  might  be  adopted. 

I  have  also  read  with  interest  the  editorial  on  page  683 
entitled  "Training  the  Foreman."  To  my  mind  the  foreman 
is  the  key  to  the  whole  problem  of  efficiency  and  safety. 
Every  large  shop  at  least  should  provide  a  definite  and  sys- 
tematic training  course  for  all  of  its  foremen.  This  work 
should  have  a  competent  instructor  in  charge  of  it,  and  the 
course  of  instructions  should  not  only  provide  courses  in 
the  mechanical  details  of  the  foreman's  work,  but  should  be 
designed  to  develop  executive  ability  and  give  the  foreman 
a  larger  outlook  on  the  transportation  business  as  a  whole. 
This  work  should  also  be  under  the  general  supervision  of 
a  personnel  department.  J.  C.  Clark, 

Asst.  to  General  Manager  in  Charge  of  Safety,  Oregon  Short  Line. 


Save  Fuel  by  Keeping  Valves  Square 

Heath,  Mass. 

To  THE  Editor: 

Why  is  not  valve  setting  given  more  attention  in  large 
engine  terminals?  Much  money  is  spent,  and  rightly  too, 
on  the  upkeep  of  devices  for  economy  in  the  production  of 
steam  but  little  attention  is  given  to  the  device  that  deter- 
mines the  economy  secured  in  the  use  of  steam;  namely,  the 
valve  gear.  With  pooled  engines,  very  often  a  locomotive 
out  of  square  will  not  be  reported  as  requiring  attention  in 
that  respect,  or  an  engine  may  be  out  of  square  and  yet 
handling  its  train  all  right  and  so  nothing  is  done.  Then 
there  is  the  rarer  case  of  an  engine  sounding  square  but  in 
reality  being  out. 

The  effects  of  a  lame  engine  on  fuel  consumption  are  so 
well  known  that  it  is  unnecessary  to  repeat  them.  But  a  point 
often  not  realized  is  the  tendency  of  a  lame  engine  to  slip. 
This  results  in  difficulty  in  starting  and  liability  of  stalling 
on  a  hard  pull.  The  valve  setting  should  be  checked  on  each 
engine  regularly.  In  the  larger  terminals,  a  valve  setter  and 
helper  could  probably  be  kept  busy  squaring  valves.  An 
engine  should  be  inspected  after  perhaps  20,000  miles.  In 
a  good  many  cases  where  there  is  much  lost  motion  and  the 
engine  has  considerable  mileage  to  cover  before  the  next 
visit  to  the  back  shop,  it  would  pay  to  renew  bushings  in  the 
valve  gear  and  thus  have  the  valve  move  as  intended  and 
not  lag.  W.  G.  Landon. 


Bridge  on  the  Tomsk  Jiailway  Crossing  the  Yenisee  River  at  Krasnoyarsk 


Mechanical  Equipment  on  the  Tomsk  Railway 


An  American's  Impressions   of   the   Locomotives.  ; 
Cars    and    Shops    of    the    Trans-Siberian    System.:. 

:V?,^v  BY  JAMES  GRANT    -'^r:::  ■■-.^^-^^r: ■■'::''■ 

..'L^^-'         Late  Captain,  Russian  Railway  Service  Corps 
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THE  Tomsk  railway  is  that  part  of  the  Trans-Siberian 
system,  between  Irkutsk  and  Novo-Nickoliavsk.  The 
main  line  is  all  double  tracked,  a  distance  of  1,734 
versts.  As  one  verst  is  3,500  ft.,  this  is,  in  English  units, 
approximately  1,156  miles.  There  are  very  few  branches, 
the  most  important  being  the  branch  from  Tiaga  to  Tomsk, 
about  80  versts  long.    There  is  a  line  in  course  of  construc- 


port  facilities.     The  road  connects  with  the  Za-Baikal  at 
Irkutsk  and  the  Omsk  Railway  at  Novo-Nickoliavsk. 

The  section  through  which  the  Tomsk  railway  runs  is  per- 
haps the  most  fertile  and  productive  region  in  all  Siberia. 
The  scenery  along  the  road  is  very  pretty,  consisting  of  fine 
agricultural  districts,  coal  mining  concessions  and  dense  for- 
ests.   The  road  crosses  great  rivers  and  runs  directly  through 


Map  of  the  Tomsk  Railway  Showing  Distances  in  Versts  Between  Principal  Stations 


tion  from  Achinsk  to  the  city  of  Minisinsk.  By  glancing  at 
the  map  of  the  railroad  it  will  be  observed  that  Achinsk, 
which  is  a  small  town,  is  about  170  versts  west  of  Krasnoyarsk, 
while  Minisinsk  is  an  important  city  about  250  versts  south 
of  the  railroad,  on  the  Yenisee  River.  This  latter  city  was 
always  a  Bolshevik  stronghold,  an  army  of  15,000  being 
stationed  there  all  the  time  that  the  Kolchak  forces  controlled 
Siberia.  The  Kolchaks  were  never  able  to  oust  them  from 
Minisinsk  because  the  town  was  too  far  away  from  all  trans- 


the  wealthy  Yenisee  province.  This  province  was  always 
known  as  one  of  the  most  independent  in  all  the  old  Roman- 
offs broad  domains.  Considering  the  past  years  of  revolu- 
tion, the  roadbed  is  in  excellent  condition;  it  is  all  ballasted 
and  has  72  lb.  rails.  The  section  work  at  the  time  the 
American  forces  were  in  Siberia  was  done  mostly  by  womai, 
nearly  all  men  of  fighting  age  being  engaged  either  with  the 
old  Russian  army  or  the  Bolshcviki. 
This  sector  of  the  countrv  has  been  the  scene  of  much 
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the  employee.^  are  better  paid  than  they  were  under  private 
control. 

As  an  instance  of  this  I  beg  to  call  your  attention  to  the 
city  of  Cleveland  where  a  few  years  ago  the  city  was  taxed 
to  pay  for  the  collecting  of  the  garbage,  while  at  the  present 
time,  under  municipal  management,  the  city  receives  several 
thousand  dollars  by  the  sale  of  its  garbage,  besides  having 
it  collected  free  to  the  public. 

The  language  of  this  article  would  lead  one  to  believe  that 
the  la.<t  increa.se  in  pay  granted  the  railroad  men  was  given 
by  the  private  owners,  whereas  they  used  every  means 
which  they  had  in  their  power  to  prevent  the  men  getting 
this  increase. 

The  claim  is  made  that  this  shows  that  the  men  would  be 
able  to  get  just  treatment  under  private  management,  but 
their  actions  in  the  past,  to  say  nothing  of  the  present,  does 
not  bear  out  this  claim.  In  the  past  the  men  were  forced  to 
work  piece  work,  premium  work  and  bonus  work  and  good- 
ne.^s  know.<  what  else,  no  matter  liow  much  they  protested 
against  it. 

During  federal  control  these  things  were  done  away  with 
by  the  vote  of  those  who  were  trying  to  exist  under  these 
systems,  and  this  vote  was  so  strong  in  favor  of  abolishing 
these  methods  that  the  government  granted  the  request  of  the 
employees. 

Since  the  roads  have  gone  back  to  private  control  they  are 
using  every  means  in  their  power  to  reestal)lish  tliese  old 
practices,  which  the  men  who  work  in  the  shops  have  said 
they  do  not  want. 

You  state  that  it  would  be  possible  for  the  men  to  own  the 
roads  by  simply  buying  up  the  stock  of  the  different  roads. 
My  experience  has  been  that  some  of  the  large  roads  have 
tried  this  plan  to  get  control  of  smaller  side  lines,  which  they 
needed  as  feeders  for  their  main  lines.  If  history  is  correct 
in  its  statement  on  these  deals,  and  I  believe  it  is,  they  found 
this  not  only  an  expensive  proposition  but  often  an  impos- 
sibility, as  the  stock  markets  are  not  so  easily  handled  as  this 
statement  would  lead  us  to  believe. 

The  money  to  make  this  purchase  possible  is  to  be  taken 
from  tlie  last  increase  in  wages  which  the  workers  received, 
but  it  is  a  well  known  fact  that  this  increase  was  only 
granted  after  it  was  conclusively  shown  that  the  men  were 
not  able  to  live  on  the  wages  they  were  receiving,  yet  they 
must  take  this  money  and  buy  the  roads  and  deny  themselves 
the  necessities  of  life.  This  is  called  thrift,  but  it  is  the 
kind  of  thrift  we  always  want  the  other  fellow  to  practice 
but  do  not  care  to  indulge  in  ourselves.  The  writer  sees  in 
the  failure  of  the  employees  to  do  this  proof  positive  that  they 
would  not  be  able  to  run  the  roads  if  they  were  given  the 
chance.  He  overlooks  one  essential  point,  and  that  is  that 
the  o\\'ners  do  not  run  the  roads  but  hire  men  to  do  it  for 
them.  We  find  tliat  few  of  the  men  who  are  held  responsible 
for  the  nmning  of  the  roads  owti  any  of  the  stocks  of  the 
road  they  are  managing.  We  well  know  that  when  there  is 
any  question  of  any  consequence  to  be  settled  it  is  the  men 
who  are  paid  a  salary  that  are  called  upon  to  handle  it  and 
not  the  f)wners.  It  i.^^  the  brains  tliat  a  road  i>  al)lc  to  buy 
that  makes  it  a  success  or  failure,  not  the  brains  of  the  men 
who  own  the  stocks.  The  owners  are  more  concerned  about 
the  pri(  e  of  the  stocks  and  the  amount  of  their  dividends  than 
they  are  al)Out  the  way  their  roads  are  run,  except  as  an 
investment. 

The  managers  are  trying  to  make  the  public  believe  that 
the  workers  are  being  paid  too  high  a  wage.  Did  you  ever 
stop  to  think  why  wages  were  so  high?  Most  of  the  men 
who  own  the  greater  i)art  of  the  railroad  stocks  are  also 
owners  in  part  of  some  other  business  which  was  responsible 
for  these  high  prices  of  which  we  all  complain.  Then  they 
mu=:t  be  resy)on=ible  for  the  high  cost  of  living  and  also  the 
high  cost  of  labor  of  which  they  are  now  complaining.     Thev 


are  even  now  trying  to  create  a  bread  line  to  reduce  the  price 
of  labor  and  make  the  worker  submissive  to  their  will. 

L.   S.   Kronheimer, 

Chairman,  Local  Federated  Shop  Crafts,  G.  H.  &  S.  A. 


Management  in  Railroad  Shops 

Salt  Lake  City,  Utah. 

lo  THE  Editor: 

The  editorial  on  Systematizing  Management  in  Railroad 
Shops,  published  in  the  November  issue  of  the  Rail'way  Me- 
chanical Engineer,  deals  with  a  subject  of  the  utmost  impor- 
tance. I  believe  that  a  close  study  of  this  question  will  lead 
to  the  conclusion  that  job  analysis  and  job  specification,  car- 
ried on  by  a  competent  committee  of  both  officers  and  em- 
ployees, and  under  the  supervision  of  a  personnel  department 
is  the  only  logical  solution.  The  committee  on  job  analysis 
should  be  composed  in  part  of  mechanical  officers  who  would 
work  with  a  committee  appointed  from  each  shop  on  the 
line,  and  in  this  way  the  benefits  derived  in  one  shop  would 
be  passed  on  to  all  the  shops  coming  within  the  sphere  of  the 
study.  One  of  the  chief  values  of  this  plan  would  be  that  a 
certain  number  of  employees  would  gain  first-hand  knowledge 
of  the  work  and  would  have  a  chance  of  expressing  their 
views  of  any  changes  that  might  be  recommended  that  would 
affect  the  employees.  These  objections  would  receive  due 
consideration  and  for  this  reason  all  employees  would  more 
readily  accept  any  changes  in  method  that  might  be  adopted. 

I  have  also  read  with  interest  the  editorial  on  page  683 
entitled  "Training  the  Foreman."  To  my  mind  the  foreman 
is  the  key  to  the  whole  problem  of  efficiency  and  safety. 
Ever\'  large  shop  at  least  should  provide  a  definite  and  sys- 
tematic training  course  for  all  of  its  foremen.  This  work 
should  have  a  competent  instructor  in  charge  of  it,  and  the 
course  of  instructions  should  not  only  provide  courses  in 
the  mechanical  details  of  the  foreman's  work,  but  should  be 
designed  to  develop  executive  ability  and  give  the  foreman 
a  larger  outlook  on  the  transportation  business  as  a  whole. 
This  work  should  also  be  under  the  general  supervision  of 
a  personnel  department.  J.  C.  Clark, 

Asst.  to  General  Manager  in  Charge  of  Safety,  Oregon  Short  Line. 


Save  Fuel  by  Keeping  Valves  Square 

Heath,  Mass. 

To  THE  Editor: 

Why  is  not  valve  setting  given  more  attention  in  large 
engine  terminals?  Much  money  is  spent,  and  rightly  too, 
on  the  upkeep  of  devices  for  economy  in  the  production  of 
steam  but  little  attention  is  given  to  the  device  that  deter- 
mines the  economy  secured  in  the  use  of  steam;  namely,  the 
valve  gear.  With  pooled  engines,  very  often  a  locomotive 
out  of  square  wall  not  be  reported  as  requiring  attention  in 
that  respect,  or  an  engine  may  be  out  of  square  and  yet 
handling  its  train  all  right  and  so  nothing  is  done.  Then 
there  is  the  rarer  case  of  an  engine  sounding  square  but  in 
reality  being  out. 

The  effects  of  a  lame  engine  on  fuel  consumption  are  so 
well  known  that  it  is  unnecessary  to  repeat  them.  But  a  point 
often  not  realized  is  the  tendency  of  a  lame  engine  to  slip. 
This  results  in  difficulty  in  starting  and  liabilit\-  of  stalling 
on  a  hard  pull.  The  valve  ."letting  sliould  be  checked  on  each 
engine  regularly.  In  the  larger  terminals,  a  valve  setter  and 
helper  could  prol)al)ly  be  kept  busy  squaring  valves.  An 
engine  should  be  inspected  after  y)erhaps  20.000  miles.  In 
a  good  many  cases  where  there  is  much  lost  motion  and  the 
engine  has  considerable  mileage  to  cover  before  the  next 
visit  to  the  back  shop,  it  would  pay  to  renew  bushings  in  the 
valve  gear  and  thus  have  the  valve  move  as  intended  and 
not  lag.  W.  G.  Laxdon. 


>; 


Bridge  on  the  Tomsk  Railzvay  Crossing  the   Ycnisee  River  at  Krasnoyarsk 


Mechanical  Equipment  on  the  Tomsk  Railway 

All   American's   Impressions    of   the    Locomotives. 
Cars    and    Shops    of    the    Trans-Siherian    System 

BY  JAMES  GRANT 

Late  Captain,  Ru(»iaii  Railway  Service  Corps 


THE  Tomsk  railway  is  that  part  of  the  Trans-Siberian 
system,  between  Irkutsk  and  Novo-Xickoliavsk.  The 
main  line  is  all  double  tracked,  a  distance  of  1,734 
versts.  As  one  verst  is  3,500  ft.,  this  is,  in  flnglish  units, 
approximately  1,156  miles.  There  are  very  few  branches, 
the  most  important  bcin?  the  branch  from  Tiasja  to  Tomsk, 
about  80  versts  long.     There  is  a  line  in  course  of  construc- 


port   facilities.     The  road  connects  with  the  Za-Baikal  at 
Irkutsk  and  the  Omsk  Railway  at  Novo-Nickoliavsk. 

The  section  through  which  the  Tomsk  railway  runs  is  per- 
haps the  most  fertile  and  productive  region  in  all  Siberia. 
The  scener)'  along  the  road  is  very  pretty,  consisting  of  fine 
.  agricultural  districts,  coal  mining  cffncessions  and  dense  for- 
c.-ts.     The  road  crosses  great  rivers  and  runs  directly  through 


Map  of  the  Tomsk  Railway  Showing  Distances  in  Versts  Between  Principal  Stations 


tion  from  Achinsk  to  the  city  of  Minisinsk.  By  glancing  at 
the  map  of  the  railroad  it  will  be  observed  that  Achinsk, 
which  is  a  small  town,  is  about  170  versts  west  of  Krasnoyarsk, 
while  Minisinsk  is  an  important  city  about  250  versts  south 
of  the  railroad,  on  the  Yenisee  River.  This  latter  city  was 
aiways  a  Bolshevik  stronghold,  an  anny  of  15,000  I^ing 
stationed  there  all  the  time  that  the  Kolchak  forces  controlled 
Siberia.  The  Kolchaks  were  never  able  to  oust  them  from 
Minisinsk  because  the  town  was  too  far  away  from  all  trans- 


the  wealthy  Yenisee  province.  Ihis  province  was  always 
known  as  one  of  the  most  independent  in  all  tlie  old  Roman- 
off's l)road  domain.-.  Considering  the  past  years  of  revolu- 
tion, the  roadbed  is  in  excellent  condition;  it  is  all  ballasted 
and  has  72  lb.  rails.  The  section  work  at  the  time  the 
American  forces  were  in  Siberia  was  done  mostly  by  women, 
nearly  all  men  of  fighting  age  being  engaged  either  witii  the 
old  Russian  anny  or  the  Bolshcviki. 

This  sector  of  tlie  countn    has  been  the  scene  of  much 
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bloody  strife  since  1917,  the  Czecho-Slovak  forces  and 
Bolsheviki  having  many  pitched  battles  all  along  the  right  of 
way.  As  a  result  many  fine  bridges  have  been  blown  up, 
tracks  torn  up  and  many  station  buildings  wrecked.  In 
May,  1919,  the  station  at  Tyshet,  one  of  the  main  terminals, 
was  practically  blown  away  after  a  battle  between  Czecho-. 
Slovaks  and  Bolsheviki,  approximately  200  Reds  being 
annihilated  in  this  struggle.  While  the  writer  was  stationed 
at  Krasnoyarsk  he  saw  seven  train  wrecks  between  that  sta- 
tion and  the  next  terminal  in  one  week  of  September,  1919. 
These  wrecks  were  all  caused  by  Bolsheviki  pulling  out  rails, 
usually  wrecking  Russian  military  trains,  resulting  in  much 
damage  to  the  motive  power  and  invariably  causing  quite  a 
loss  of  life.  At  this  time  there  is  a  sad  collection  of  equip- 
ment in  the  ditch,  awaiting  some  semblance  of  order  so  that 
it  can  be  brought  to  the  shops  and  be  rebuilt. 

The  Tomsk  railway  has  always  been  recognized  as  the 
banner  railroad  in  Siberia,  especially  in  regard  to  mechanical 
equipment.  The  road  has  seven  main  terminals,  with  seven 
turn-around  terminals  located  between.  The  terminals  and 
verst  posts  are  as  follows:  -: 

Irkutsk    (Terminus    of    /al'aikiil    Railway) 0  v. 

Enockentevskaya "v. 

Poloveena      98  v. 

Zeema   235  v. 

Tooloon     366  v. 

Nishni-Udifuk     475  v. 

Tyshet     628  v. 

Elans'-a\a     757  v. 

Kluckvennaya     896  v. 

Krasnoyarsk      1 ,030  v. 

Chernorcchen«kava      1 ,1 54  v. 

Boc;otol     1,256  V. 

Marinsk     1,386  v. 

Taiga     1,520  v. 

Bolotnaya     1,616  v. 

Novo-Nickoliavsk    (Terminus  of  Omsk   Railwa>  ) 1,734  v. 

The  stations  shown  in  italics  are  main  terminals. 


shop  and  blacksmith  shop.  The  engine  sheds  are  equipped 
with  drop  pits  and  hydraulic  traversing  rams  for  dropping 
wheels.  One  fine  feature  is  that  the  drop  pit  rails  all  swing 
on  hinges,  so  that  when  dropping  wheels  there  is  no  lifting 
of  heavy  rails.  All  shops  are  equipped  with  electric  hoists 
of  the  same  type  as  used  in  the  main  shops  and  described 
later  in  this  article. 

Main  terminals  have  both  a  turntable  and  a  "Y,"  while 
turn  around  stations  have  a  "Y"  only.  Turntables  are 
operated  by  an  ingenious  air  device,  connected  to  the  train 
line  on  the  engine  or  tender.  This  consists  of  a  horizontal 
air  cylinder  with  a  clamp  attached  to  the  piston,  so  designed 


Elanskaya  is  the  station  at  which  Colonel  Blunt  and  six 
other  American  engineers  were  captured  by  the  Bolsheviki 
while  endeavoring  to  evacuate  eastward  towards  Vladivostok 
in  January,  1920.  The  writer  left  Colonel  Blunt  and 
his  party  at  Krasnoyarsk  on  December  19,  1919,  and  it  took 
seven   weeks   to  make   the   trip   to   Vladivstok,    a   distance 


A   Train   at    Vladivostok   Station 

of  4,036  versts.  The  remainder,  of  the  engineers  started 
evacuation  eight  days  later,  but  only  got  as  far  as  Elanskaya, 
where  they  were  captured.  They  were,  however,  later  turned 
over  to  the  Czecho-Slovaks,  who  had  their  echelons  strung 
out  all  along  the  line,  trying  to  get  to  Vladivostok. 

Terminals 

Each  of  the  main  terminals  on  the  Tomsk  railway  is  well 
equipped,  usually  having  large  and  commodious  yards.  The 
engine  houses  generally  consist  of  two  rectangular  sheds  with 
capacities  for  about  SO  locomotives,  a  rectangular  shop  for 
nine  engines  (in  which  all  light  repairing  is  done),  machine 


Station,    at      Pograneechnaya,     Showing      Type 

Passenger  Equipment 


of     Freight     and 


that  it  seizes  and  releases  the  rail,  as  controlled  by  the  opera- 
tor with  a  three-way  valve.  This  device,  while  probably  not 
as  good  as  some  of  the  air  driven  attachments  in  this  country, 
works  surprisingly  well  and  extreme  cold  weather  causes  it 
very  little  trouble. 

Motive  Power 

The  road  has  between  500  and  600  locomotives  in  opera- 
tion, and  these  engines  are  composed  of  seven  distinct  types 
only,  as  follows:  1.  0-6-0  or  Switcher  type.  This  is  the  sch 
called  government  type  of  locomotive,  so  common  in  Russia. 
These  engines  were  built  in  1893  and  1896  by  the  Putilov 
works  oi  Petrograd.  There  are  only  a  few  of  this  type  on  Ac 
road  and  they  are  used  for  switching  service.  The  principal 
dimensions  are: 

Weight   on   drivers    11.  ;.■.'. 34.S0  tons 

Total  weight,  engine  and  tender,  loaded 60.10  tons 

Diameter  of  drivers  1,292  m.m.   (52  in.) 

Length  of  engine  and  tender,  overall 14,313  m.m.   (47  ft.  0  in.) 

2.  0-8-0  or  Eight  Wheel  Switcher.  The  road  owns  about 
200  of  this  type.  Most  of  them,  however,  are  stored  away 
out  of  service,  replaced  by  more  modem  power.  They  were 
built  at  different  times,  between  the  years  1895  and  1906,  by 
seven  different  locomotive  works  in  Russia.  They  are  gen- 
erally used  for  switching.     The  principal  dimensions  are: 

Weight  on  drivers 51. S  tons 

Total  weight,   engine  and  tender,  loaded 103.03  tons 

Diameter  of  drivers  1,200  m.m.  (47.3  in.) 

Length  of  engine  and  tender,  overall 18,691  m.m.  (61  ft.  5  in.  app.) 

3.  0-6-6-0  Mallet  Articulated.  The  road  owns  about  230 
of  this  type  of  locomotive,  which  is  one  of  the  most  successful 
for  freight  service  on  the  whole  Trans-Siberian  system.  Al- 
though not  so  large  as  our  American  Mallets,  yet  they  have 
many  noteworthy  features.  These  engines  were  built  between 
1899  and  1906  by  the  Bransk,  Putilov  and  Kolomensk  loco- 
motive works.  They  have  slab  frames  (as  have  all  Russian 
built  locomotives)  of  lj4-in-  plate,  and  breakage  is  a  thing 
unknown.  The  high  and  low  pressure  engines  are  connected 
by  upper  and  lower  steel  castings,  riveted  to  the  frames,  and 
hinged  on  two  45^-in.  pins,  brass  bushed.  The  driving  box 
jaws  are  bolted  or  riveted  to  the  frames,  so  that  they  can  be 
removed  and  machined,  when  the  engines  undergo  repairs. 

The  driving  box  shoes  and  wedges  are  made  of  steel,  while 
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Uie  box  faces  are  brass  lined.  The  receiver  pipes  have  both 
ball  and  sleeve  joints  of  special  construction,  as  shown  in 
the  drawings,  which  are  so  designed  that  there  is  little  trouble 
from  steam  leakage.  The  engines  have  Walschaert  valve 
gear,  piston  valves,  fire  boxes  and  flue  sheets  all  made  of 
copper,  with  copper  stay  bolts,  and  a  special  type  of  Freid- 
man  injectors.     The  principal  dimensions  are: 

Weight  on   drivers   .»...Vi'.». iiV... •  -84  tons 

Weight  of  engine  and  tender,  loaded i .'. . .  135  tons 

Diameter  cf  drivers    1.200  m.m.   (47.3  in.) 

Diameter  of  H.P.   cylinder 475  m.m.  (18.7  in.) 

Diameter   of   L.P.-  cylinder 710  m.m.   (28.0  in.) 

Diameter  of  H.P.  and  L.P.  piston  valves,  both 300  m.m.   (11.8  in.) 

Length   of   stroke    \ 650  m.m.   (25.6  in.) 

Maximum  steam  pressure 12  atmospheres  (176  lb.  per  sq.  in.) 

Length  of  engine  and  tender,  overall 21,097  m.m.  (69  ft.  3  in.  app.) 

4.     2-4-4-0  Mallet  Articulated  (used  for  passenger  serv- 
ice).    The  road  has  112  locomotives  of  this  type  built  be- 
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Tee  and    Ball   Joint  on    Receiver  Pipe  of   Russian    Mallet 

tween  1903  and  1909  by  the  Kolomensk  Locomotive  Works. 
These  engines  are  quite  similar  in  design  to  the  freight  Mal- 
lets, and  can  get  over  the  road  with  remarkable  speed.  The 
principal  dimensions  are: 

Weight  on  drivers  65  tons 

Weight  of  engine  and  tender,  loaded U6.07  tons 

Diameter  of  drivers 1.350  m.m.  (53.2  in.) 

•-cngth  of  engine  and  tender,  overall 19,723  m.m.  (64  ft.  9  in.  app.) 

5.  2-10-0  American  Decapod  (built  by  the  Baldwin  and 
American  Locomotive  Works  between  the  years  1913  and 
1916).  The  road  possesses  about  50  of  these  engines.  Their 
tonnage  on  the  Tomsk  railway  is  rated  just  the  same  as  the 
''■eight  Mallets.  They  have  a  Schmidt  superheater  and  carry 
a.  steam  pressure  of  12.7  atmospheres  (187  lb.  per  sq.  in.). 
A.  description  of  these  locomotives  has  appeared  in  a  former 
issue  of  the  Railway  Mechanical  Engineer*.     Many  of  this 


t}pe,  built  for  the  Russian  government,  are  now  operating  in 
this  country. 

6.  2-6-2'  or  Prairie  type  (used  in  passenger  service). 
The  road  has  13  of  these  l(x:omotives,  built  in  1915  by  the 
Sormov  Locomotive  Works.  These  are  a  fine  passenger  en- 
gine and  compare  favorably  with  any  of  our  American  power. 
Equipped  with  Walschaert  valve  gear,  and  Schmidt  super- 
heaters, carrying  a  steam  pressure  of  13  atmospheres  (191  lb. 
per  sq.  in.)  they  are  capable  of  great  speed.  They  have  a 
special  design  of  piston  rod  packing,  using  a  double  packing 
ring.  Officials  claim  that  this  packing  runs  from  shopping 
to  shopping,  without  renewing.  It  seldom  blows  even  in  the 
coldest  of  weather.  The  principal  dimensions  of  this  class 
are: 

Weight  on  drivers   .•'•..•.•..••^•...•.'....••.......'...'....47.1  tons 

Weight  of  engine   and   tender,   loaded 126.3  tons 

Diameter  of  drivers   1,830  m.m.   (72.1   in.) 

Length  of  engine  and  tender,  overall 21,271  mm.   (69  ft.  11  in.  app.) 

7.  4-6-0  or  10  Wheel  type  (used  in  passenger  service). 
The  road  lias  44  of  this  type,  built  in  1910  and  1911  at  the 


Slip  Joint  on    Receiver   Pipe  of   Russian    Mallet   Locomotives 

Kolomensk  and  Putilov  works.  They  are  quite  similar  in 
design  to  the  Prairie  type  being  equipped  with  Walschaert 
valve  gear  and  Schmidt  superheaters  and  carrying  a  steam 
pressure  of  12  atmospheres  (176  lb.  per  sq.  in.).  The  prin- 
cipal dimensions  are : 

Weight    on    drivers .^.;/.v-..  .....C;..:..  J  V. ........ .46.5  tons 

Total  weight,  engine  and  tender,  loaded 124  tons 

Diameter   of   drivers 1,700  m.m.    (67.0   in.) 

Length,  engine  and  tender,  overall 19,689  m.m.  (64  ft.  8  in.  app.) 

An  engine  crew  consists  of  three,  an  engineer,  assistant 
engineer  and  fireman.  Many  women  now  work  as  firemen, 
there  is  such  a  scarcity  of  able-bodied  men.  The  engineers 
as  a  rule  are  bright,  capable  fellows,  highly  trained  in  their 
occupation.  It  is  a  rule  that  all  engineers  nmning  a  locomo- 
tive, must  first  serve  an  apprenticeship  in  the  shops  so  they 
are  thus  taught  the  repairing  and  upkeep  of  locomotives. 
Afterwards  they  graduate  as  firemen,  assistant  engineers,  then 
first  engineers,  an  examination  being  necessary  before  being 
promoted  to  a  higher  grade.  The  statistics  often  given  that 
60  per  cent  of  the  Russian  working  people  are  illiterate  cer- 
tainly does  not  apply  to  the  railroad  workers. 

A  train  crew  usually  consists  of  about  five  men,  a  chief 
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bloody  strife  since  1917,  the  Czccho-Slovak  forces  and 
Bolsheviki  having  many  pitched  battles  all  along  tlie  right  of 
way.  As  a  result  many  fine  bridges  have  been  blown  up, 
tracks  torn  up  and  many  station  buildings  wrcMiked,  In 
May,  1919,  the  station  at  Tyshet,  one  of  the  main  terminal-, 
was  practically  blown  away  after  a  battle  between  Czecho- 
slovaks and  Bolsheviki,  approximately  200  Reds  being 
annihilated  in  this  struggle.  \Vhile  the  writer  was  stationed 
at  Krasnoyarsk  lie  saw  sea-en  train  wrecks  between  that  sta- 
tion and  the  next  terminal  in  one  week  of  September.  191''. 
These  wrecks  were  all  caused  by  Bolsheviki  pulling  out  rail-, 
usually  wrecking  Russian  military  trains,  resulting  in  mucli 
d^age  to  the  motive  power  and  invariably  causing  quite  ;i 
loss  of  life.  .\t  this  time  there  is  a  sad  collection  of  equip- 
ment in  tlie  ditch,  awaiting  some  .<;emblance  of  order  so  that 
it  can  be  brought  to  the  shops  and  be  rebuilt. 

The  Tomsk  railway  has  always  been  recognized  as  tht 
banner  railroad  in  Siberia,  especially  in  regard  to  mechanical 
equipment.  The  road  has  seven  main  terminals,  wiili  seven 
turn-around  terminals  located  lietween.  The  terminals  and 
verst  po-sts  are  as  follows : 

Irktitsk    (Terminals   ■■!    /ii  il.iik;.!    I\.ahx;i>  i |_' \ . 

I^):Oil;in!fzskayti    ,  .                      ■"  v 

l'olov<.en.i     '''"^  ''■ 

Zeeiiia - .! 5  \ 

TiK^loun      -<<_'f'  \  • 

Xishni-Udinsk ....  »r.-  v. 

Tyshet     •  :    , '^it  '"• 

l-.li'ns'  c.xa "•"""  \  • 

Kliickveniiaya      ^^^(>  v 

Kr.isnoyarsI:      ........      . ".."JO  v. 

iliirirircrlien-K.i>  ;i      I.I:'4  \ . 

Boi^otol     ' l.J5f'V 

-Marinsk I..<M.v. 

Taiia i.520  v. 

HoJotnay.T 1  .M6  \ . 

I          N.)Vo-.Ntcl.i  li.iVNiv    (l<riiinius   <Tt   Oiu-k    K;iil";i>i l.T.'-J  v. 

'J'lie  .st.itii  ns  .sliown   in  italics  arc  main  tt-rniiiial-. 

Elanskaya  is  the  station  at  which  Colonel  Blunt  and  si.\ 
other  American  engineers  were  captured  by  the  Bolsheviki 
while  endeavoring  to  evacuate  eastward  towards  Vladivostok 
in  January,  1920.  Jhe  writer  left  ('olo?u-l  lilunt  and 
his  party  at  Krasnoyarsk  on  December  19,  1919,  and  it  took 
seven    weeks   to   make   the   trip   to   \ladivstok.    a   distance 


A    Train    at    Vladivostok    Station 

of  4,0.')6  versts.  The  nmainder  of  tlie  engineers  -tartcil 
evacuation  eight  days  later,  but  only  got  as  far  as  Elanskaya. 
where  tliey  were  captured.  They  were,  however,  later  turned 
over  to  the  Czecho-Slovaks,  who  liad  their  echelons  strung 
out  all  along  the  line,  tr}ing  to  get  to  Madivostok. 

Terminal* 

Each  of  the  main  terminals  on  tlie  Tomsk  railway  is  well 
equipped,  usually  having  large  and  commodious  yards.  The 
engine  houses  generally  consist  of  two  rectangular  sheds  with 
capacities  for  about  50  locomotives,  a  rectangular  .<5hop  for 
nine  engines  Cin  which  all  light  repairing  is  done),  machine 


shop  and  blacksmith  shop.  The  engine  sheds  are  equipped 
with  drop  pits  and  hydraulic  traversing  rams  for  dropping 
wheels.  One  fine  feature  is  that  the  dr(5p  pit  rails  all  swing 
on  hinges,  so  that  when  dropping  wheels  there  is  no  lifting 
of  heavy  rails.  All  shops  are  equipped  with  electric  hoists 
of  the  same  type  as  used  in  the  main  shops  and  described 
later  in  this  article. 

Main  terminals  have  both  a  turntable  and  a  "Y,"  while 
turn  around  stations  have  a  "Y"  only.  Turntables  are 
operated  by  an  ingenious  air  device,  connected  to  the  train 
line  on  the  engine  or  tender.  This  consists  of  a  horizontal 
.lir  cylinder  witli  a  damj)  attached  to  the  piston,  so  designed 


Station      at      Pograneechnaya.      Showing      Type      of      Freight      and 

Passenger   Equipment 

tliat  it  .H'izes  and  releases  the  rail,  as  controlled  by  the  opera- 
tor witli  a  three-way  valve.  Tiiis  device,  while  pro])ably  not 
.1-  g(X)d  as  some  of  the  air  driven  attachments  in  this  country, 
works  surprisingly  well  and  extreme  cold  weather  causes  it 
ver}-  little  trouble. 

Motive  Power* 

The  road  has  between  500  and  600  locomotives  in  opera- 
tion, and  these  engines  are  composed  of  .^even  distinct  tj'pes 
only,  as  follows:  1.  0-6-0  or  Switcher  type.  This  is  the  so- 
i  ailed  government  type  of  locomotive,  so  common  in  Russia. 
These  engines  were  built  in  189.^  and  1896  by  the  Putilov 
works  of  Petrograd.  There  are  only  a  few  of  this  tj-pe  on  the 
road  and  they  are  used  for  switching  service.  The  principal 
(limensioiis  are: 

Wciuht    on    ilnvors    34.50  tons 

Total  weislii.  i;ni;ine  and  tender,  loaded.  . .  .* 60.10  tons 

nianieter  of  drivers   1.292  m.m.    (52  in.) 

I.tnmli  of  tngine  and  tender,  overall 1J..'13  m.m.   (47  ft.   0  in.) 

2.  0-8-0  or  Eight  Wheel  Switcher.  The  road  owns  about 
200  of  this  type.  Most  of  them,  however,  are  stored  away 
out  of  service,  replaced  by  more  modem  power.  They  were 
built  at  different  times,  between  the  years  1895  and  1906,  by 
seven  different  locomotive  works  in  Russia.  They  are  gen- 
erally used  for  switching.     Tlie  principal  dimensions  are: 

Wei  ah  r   on   drivers 51.5  tons 

Tot.'d    ^(icht    cncirc  and   tender,   loaikd 103.03  ton.s 

Dianicfer  of  drivers   I.JOO  ni.ni.   (47.3  in.) 

Length  of  engine  and  tender,  <  vrrall IS, 6^!  m.m.   (61  ft.  3  in.  app.) 

.^.  0-6-6-0  Mallet  Arti(  ulated.  The  road  owns  about  230 
of  this  type  of  locomotive,  wliich  is  one  of  the  most  successful 
for  freiglit  .service  on  the  whole  Trans-Siberian  system.  Al- 
though not  so  large  as  our  .American  Mallets,  yet  they  have 
many  noteuortiiy  features.  The.NC  engines  were  built  between 
1899  and  1906  l)y  the  Hransk,  Putilov  and  Kolomensk  loco- 
motive works.  They  liave  slab  frames  (as  have  all  Russian 
built  locomotives)  of  \y\-\n.  plate,  and  breakage  is  a  thing 
unknown.  The  high  and  low  pressure  engines  are  connected 
by  upper  and  lower  steel  castings,  riveted  to  the  frames,  and 
hinged  on  two  45/j-in.  pins,  brass  bushed.  The  driving  box 
jaws  are  bolted  or  riveted  to  the  frames,  so  that  they  can  be 
removed  and  machined,  when  the  engines  undergo  repairs, 
riie  driving  box  shoes  and  wedges  are  made  of  steel,  while 
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tji-  box  faces  are  brass  lined.  The  receiver  pipes  have  both 
!  ,.,11  and  ^sleeve  joints  of  special  construction  .'-as  shown  in 
:J!0  drawings,  which  are  so  designed  tiiat  fhere-  is  little  trouble' 
from  steam  leakage.  The  engines  have  Walschaert  valve 
"car,  piston  valves,  fire  boxes  and  flue  sheets  all  made  of 
;opper,  with  copper 'stjiy  bolts,  and,  a  special  type  of^Freid-^ 
man  injectors.     The  principal  dimensions  ate: 


\\  eipht  on   drivers .• 84  tons 

■\\eight  of  engine  and  tender,  loaded .'.  .  , 135  tons 

'iameter  c^  drivers   .* 1.20(i  m.m.   (47.3  in.^ 

;>iaineter   cf   H.P.    cylinder ^.4^5  ill. m.   (18.7  in.) 

.'iameter    of    L.P.    cylinder 710  ni.m.   (28.0  in.) 

l.tiameter  of  H.P.  and  L.P.  piston  valve*,  both 300  m.tn.   (11.8  in.) 

cngth   of   stroke .^7 .  .650  mm.   (25.6  in.) 

Maximum  steam  pressure 12  atmospheres' /l 76  lb.  per  sq.  in.) 

i.ength  of  engine  and  tender,  overall 21,097  ni.m'.'f^P  ft.  3  in.  app.) 

4.     2-4-4-0  Mallet  Articulated   (used  for  passenger  serv- 
i.-f).     The  road  has  112  locomotives  of  tliis  type  built  be- 


type,  built  for  tlie  liussian  government,  are  »o\v  operating  in 
this  countr}'.  ,     .^ 

6.  2-6-2  or  Prairie  type  fused,  in  passenger  service), 
rh'e  road  has  13-of  these  locomotives,  built  in  1915  ly\-  the 
.Sormov  Locomotive  Works.  Tliese  are  a  fine  .pa^^ngcr  en- 
gine and  d^nj^are  favorably  with  any  of  our  .'\mericfii  power.' 
Equipped  with  Walschaert" valve  gear,  and  Sc'irjiidt,  super- 
heaters, carrying  a  steam^ressure  of  13  atmospheres  (191  lb. 
per  so.  in.)  they  are  capable  of  great  speed.  They  have  a 
special  design- of  piston  rod  packing,  uifc'g  adouljic-  -packing 
ring.  Officials  claim  tliat  this  packing  runs  from  shopj^ing 
to  shopping,  without  renewing.  It  seldom  blows  even  in  the 
coldest  of  weather..*  The. principal  dimension,?  of  this  class 
are:  .  _  *  .    . " 

Weight  on   drivers    ....... ...V >.'.,..... -^. ....,,:..  .47.^  ions 

Weight  of  engine   and   tender,   loaded.  /.  ■..'.... ,». ^C..^  tons 

Uiameter  of  drivers ••:  • .  .  .  hS30  m.m    (72.1   in.) 

Length  of  engine  and  tender,  overall .21.2?:  in*:     (69   ft.   11    iii.  app.) 

7,  4-6-0  or  10  WliPcLt^-pc  (used  in,  jjassenger  service). 
The  road  has  44  of  this  tyi>e.  built  in,  1^10  and  1911  at  the 


Tee    and    Ball    Joint    on    Receiver    Pipe    of    Russian    Mallet 

tuecn  l9Uo  and  1909  by  the  Kolomensk  Locomotive  Works. 
These  engines  are  quite  similar  in  design  to  the  freight  Mal- 
Ii-t.s  and  can  get  over  the  road  with  remarkable  speed.  The 
;»rincipal  dimensions  are: 

'^ '  '  uht  on  drivers   ^5  tons 

'•^>:8ht  of   engine   and  tender,   loaded ^ '^■^''^  *.°"v 

'-meter  of  drivers '-^^O  m.m.  (53.2  in.) 

i'!h  of  engine  and  tender,  overall 19,723  m.m.   (64  ft.  9  in.  app.) 

-^.     2-10-0  American  Decapod  (built  by  the  Baldwin  and 

■nerican  Locomotive  Works  between  the  years   1913   and 

'■  '16).    The  road  possesses  about  50  of  these  engines.    Their 

'  i!iage  on  the  Tomsk  railway  is  rated  just  the  same  as  the 

■  ^'  ight  Mallets.    They  have  a  Schmidt  superheater  and  earn- 

'  -icam  pressure  of  12.7  atmospheres  (187  lb.  per  sq.  in.). 

^  flescription  of  these  locomotives  has  appeared  in  a  former 

>-ue  of  the  Railivay  Mechamcal  Engineer*.     Many  of  this 


Slip   Joint  on    Receiver  Pipe   of    Russian    Mallet    Locomotive*  ' 

Kolomensk  and  I'utilov  works.  »They  are  quite  tiinilar  in 
design  to  the  Prairie  type  being  equipped  with  Wals<:haert 
valve  gear  and  Schmidt  superheater  and  carr\ing  a  steam 
pressure  of  12  atmospheres  (176  lb.  per  sq.  in.).  The  prin- 
ts ipal  dimensions  are : 

Weight    on    driver>    '.*........ .46.?  tons 

Total  weight,  engine  and  tender,  loaded. 124  tons 

Diameter  of   <lrivers. ;  .  .  I  J"00   ni.m.    ( (>7.(i    in.  i 

Length,  engine  and  tender,  overall 19,0fev  n\.m.    (64  ft.  S  in.' app.) 

An  engine  crew  consists  of  three,  an  engineer,  assistant 
engineer  and  fireman.  Many  women  now  work  as  firemen, 
there  is  such  a  scarcity  of  able-lx)died  men.  The  engineers 
as  a  rule  are  bright,  capable  fellows,  highly  trained  in  their 
occupation.  It  is  a  rule  that  all  engineers  running  a  locomo- 
tive, must  first  serve  an  apprentice.=lnp  in  the  shops  so  they 
are  thus  taught  the  repairing  and  upkeep  of  locomotives. 
Afterwards  they  graduate  as  firemen,  assistant  engineers,  then 
first  engineers,  an  examination  being  necessary'  before  being 
promoted  to  a  higher  grade.  The  statistics  often  given  that 
60  per  cent  of  the  Russian  working  people  are  illiterate  cer- 
tainly does  not  apply  to  the  railroad  workers. 

A  train  crew  usuallv  consists  of  about  five  men.  a  chief 
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conductor  and  four  assistants.  This  number,  however,  varies 
according  to  the  tonnage  of  the  train.  There  are  no  air  brakes 
on  the  freight  cars,  hence  about  every  tenth  car  is  required 
to  be  a  brake  car,  and  is  manned  by  one  of  the  assistant  con- 
ductors. The  tonnage  of  the  usual  train  is  60,000  poods,  or 
about  1,000  tons.  On  certain  sections  of  the  road  helper  en- 
gines are  necessary,  but  the  grades  as  a  rule  are  very  slight. 
Riding  these  open  brake  cars  in  winter  is  a  strenuous  occupa- 
tion. Quite  frequently  the  thermometer  goes  down  to  60  de- 
grees below  zero  and  stays  there  for  months.  The  road  fur- 
nishes brakemen  with  big  fur  lined  coats  and  high  felt  boots, 
which  are  very  necessary  for  the  Siberian  winters. 

The  rolling  stock  is  the  usual  type  of  equipment  seen  in 
Russia.  Passenger  coaches  are  divided  into  first,  second, 
third  and  fourth  classes.  Passenger  coaches  are  much  run 
down  on  account  of  lack  of  attention,  the  provodneeks  or 


there  is  a  plentiful  supply  at  different  points  along  the  road, 
although  only  these  two  sources  are  worked  by  the  railway. 
It  was  at  Cheromkovo  that  the  Social  Revolutionary  party 
sprung  up  in  December,  1919,  which  overthrew  the  Kolchak 
regime  in  Siberia. 

The  main  office  of  the  road  is  located  at  Tomsk,  on  a 
branch  of  the  railroad.  It  seems  a  peculiar  place  for  the 
office  and  the  advisability  of  moving  it  to  Krasnoyarsk  on 
the  main  line  has  often  been  mooted.  During  the  Bolsheviks' 
short  tenure  in  1918,  the  moving  of  the  main  office  was  one 


Crost   Section   of   Mallet   Freight   Locomotive,  Tomsk   Railway 

porters  being  lazy  and  discipline  lacking.  Coaches  are  all 
built  with  coupes  to  accommodate  two  or  four  people,  and  a 
corridor  runs  along  one  side. 

The  freight  equipment  consists  mostly  of  tepluskas  or  four 
wheeled  box  cars,  with  a  capacity  of  1,000  poods  or  16  tons, 
all  with  tumbuckle  couplers.  However,  many  of  the  Ameri- 
can 3,000  pood  or  SO  ton  gondolas  are  now  in  operation  on 
this  road,  and  it  is  doubtless  only  a  question  of  a  few  years 
when  the  small  cars  will  be  superseded  by  those  of  larger 
capacity. 

Fuel  is  obtained  from  two  different  sources  located  near 
each  end  of  the  road.  Large  coal  mines  are  operated  at 
Cheromkovo,  shown  on  the  map  about  100  versts  west  of 
Irkutsk  and  near  Tiaga,  about  200  versts  east  of-'Novo- 
Nickoliavsk.    A  good  grade  of  lignite  coal  is  obtained,  and 


American     Car     Wheels     Stored     at     Osgulnaya,     40     Miles     from 

Vladivostok 

of  the  things  contemplated.  The  office  is  located  in  two  or 
three  different  buildings,  with  a  multiplicity  of  employees, 
something  over  2,000.  The  Russians  have  a  splendid  system 
of  records,  and  to  keep  up  this  system  requires  countless  help. 
They  are  highly  technical  in  everything,  the  officials  of  the 
roads  being  graduates  of  some  of  the  best  European  technical 
colleges.  There  are  very  few  important  railway  positions  in 
Russia  held  by  anyone  except  graduates  of  some  technical 
college.        '■^^'  ■  ■''---'' 

Tomsk  is  the  seat  of  learning  of  Siberia,  and  is  the  loca- 
tion of  the  famous  Tomsk  University.  It  is  the  ambition  of 
all  the  better  class  Russians  to  graduate  through  this  school. 


Snow    Plough   Commonly   Used   on    Russian    Railroads 

The  university  has  a  fine  mechanical  institute  and  many  engi- 
neers graduate  there.     The  city  is  one  of  the  prettiest  in' 
Siberia,  being  built  on  the  banks  of.  one  of^the  tributariesol" 
the  Obi  river,  which  is  navigable  to  the  Arctic  Ocean. 

The  Krasnoyar^  Shops  '^  .        ' 

'         »  \    • 

^  The  main  shops  of  the  road  are  located  at  ^Krasnoyarsk 

aiid  are  tmdoubtedly  the  largest  repair  shops  in  Siberia.  . 

Krasnoyarsk  is  an  important  commercial-  city  with  a  popula- 

'tion  of  khout  100,000  and  is  built  directly  on  the'banks  of 

the  great  Yenisee  river.    This  immense  river,  from  it§  source 
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conductor  and  four  assistants.  This  number,  however,  vanes 
accordini?  to  the  tonnage  of  the  train.  There  are  no  air  brakes 
on  the  freight  cars,  hence  about  every  tenth  car  is  required 
to  be  a  brake  car,  and  is  manned  by  one  of  the  assistant  con- 
ductors. The  tonnage  of  the  usual  train  is  60,000  poods,  or 
about  1,000  tons.  On  certain  sections  of  the  road  helper  en- 
gines are  necessary,  but  the  grades  as  a  rule  are  very  slight. 
Riding  these  open'brake  cars  in  winter  is  a  strenuous  occupa- 
tion. ''Quite  frequently  the  thermometer  goes  down  to  60  de- 
grees below  zero  and  stays  there  for  months.  The  road  fur- 
nishes brakemen  with  big  fur  lined  coals  and  high  felt  boots, 
which  are  very  necessar)'  for  the  Siberian  winters. 

Tlie  rolling  stock  is  the  usual  type  of  equipment  seen  in 
Russia.  Passenger  coaches  are  divided  into  first,  second, 
third  and  fourth  classes.  Pas.'^enger  coaches  are  much  run 
down  on   account  of  lack   of  attention,  the  provodneek^  or 
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Cross    Section    of    Mallet    Freight    Locomotive,    Tomsk    Railway 

porters  being  lazy  and  discipline  lacking.  Coaches  are  all 
l>uilt  with  coupes  to  accommodate  two  or  four  people,  and  a 
corridor  runs  along  one  side. 

The  freight  equipment  consists  mostly  of  tepluskas  or  four 
wheeled  box  cars,  with  a  capacity  of  1,000  poods  or  16  tons, 
all  with  turnbuckle  couplers.  However,  many  of  the  Ameri- 
can vS,000  })ood  or  50  ton  gondolas  are  now  in  operation  on 
this  road,  and  it  is  doubtless  only  a  question  of  a  few  years 
when  the  small  cars  will  be  superseded  by  those  of  larger 
capacity. 

I'uel  is  obtained  from  two  different  sources  located  near 
eacli  end  of  the  road.  Targe  coal  mines  are  operated  at 
Cheromkovo,  sliown  on  the  map  about  100  versts  west  of 
Irkutsk  and  near  Tiaga,  about  200  versts  east  of  Novo- 
Xickoliavsk.     A  good  grade  of  lignite  coal  is  obtained,  and 


there  is  a  plentiful  supply  at  different  points  along  the  road, 
although  onlv  these  two  sources  are  worked  by  the  railway. 
It  was  at  Cheromkovo  that  the  Social  Revolutionary  party 
sprung  up  in  December,  1919,  which  ovcrthrL-w  the  Kolchak 
regime  in  Siberia. 

The  main  office  of  the  road  is  located  at  Tomsk,  on  a 
branch  of  the  railroad.  It  seems  a  ptxuliar  i)lace  for  the 
office  and  the  advisability  of  moving  it  to  Krasnoyarsk  on 
the  main  line  has  often  Ix-en  mooted.  During  the  Bolsheviks' 
sliort  tenure  in  1918,  the  moving  of  the  main  office  was  one 


American     Car     Wheels     Stored     at     Osgulnaya.     40     Miles     from 

Vl^.divostok 

of  the  tilings  contemplated.  The  office  is  located  in  two  or 
three  different  buildings,  with  a  multiplicity  of  employees, 
something  over  2,000.  The  Russians  have  a  splendid  systan 
of  records,  and  to  keep  up  this  system  requires  countless  help. 
They  are  highly  technical  in  everything,  the  officials  of  the 
roads  being  graduates  of  some  of  tlie  l)est  European  technical 
colleges.  There  are  very  few  important  railway  positions  in 
Russia  held  b}  an\'one  e.xcept  graduates  of  >ome  technical 
college. 

Tomsk  is  the  seat  of  learning  of  Siberia,  and  is  the  loca- 
tion of  the  famous  Tomsk  University.  It  i-  the  ambition  of 
all  the  better  cla>s  Russian-  to  graduate  through  this  school. 


Snow    Plough    Commonly    Used    on    Russian    Railroads 

The  university  has  a  fine  mechanical  institute  and  many  engi- 
neers graduate  there.  The  city  is  one  of  the  prettiest  in 
Siberia,  being  built  on  the  banks  of  one  of  the  tributaries  of 
the  Obi  river,  which  is  navigable  to  the  .\rctic  Ocean. 

The  Kru£;noyarsk  Shops 

The  main  shops  of  the  road  are  located  at  Krasnoyarsk 
and  are  undoubtedly  the  largest  repair  shops  in  Siberia. 
Krasnoyarsk  is  an  important  commercial  city  with  a  popula- 
tion of  about  100,000  and  is  built  directly  on  the  banks  of 
the  great  Yenisee  river.     This  immense  river,  from  its  source 
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in  Mongolia,  winds  its  way  north  to  the  Arctic  Ocean.  The 
railway  bridge  across  the  river  at  this  point  is  a  magnificent 
structure,  400  sagenes  or  2,800  ft.  long,  built  in  six  spans. 
The  river  is  navigable  by  steamboat  to  the  ocean,  but  only 
for  a  few  months  in  the  year. 

The  shops  have  always  been  recognized  as  among  the  most 
progressive  and  efficient  in  all  Russia.  During  the  past  years 
of  revolution  this  plant  has  been  the  scene  of  much  turmoil, 
and  one  really  wonders  how  it  has  performed  its  functions 
so  welL  In  1918  the  whole  roof  of  the  erecting  shop  was 
burned,  supposedly  by  the  Bolsheviki.  Practically  deprived 
of  all  sources  of  supply  for  the  past  five  years,  the  shops  have 
managed  to  keep  the  condition  of  the  power  about  normal, 
and  when  the  writer  was  there  in  1919  their  statistics  showed 
that  engines  on  the  Tomsk  railway  were  really  up  to  their 
normal  standard  of  peace  times.  The  only  engines  clogging 
up  the  shop  were  those  from  European  Russia  evacuated  by 
the  Kolchak  government  in  their  retreat  before  the  Bolsheviki. 

The  superintendent  of  shops  (if  he  has  not  been  removed 
by  the  Bolsheviki)  is  a  clever  Russian  engineer,  Mr,  Korkin. 
A  superintendent's  position  is  no  sinecure  in  a  large  plant  in 
Russia,  grievances  being  in  front  of  him  practically  all  the 
time.  The  employees  have  always  had  so  many  special  privi- 
leges granted  them  by  the  government  railways  that  a  super- 
intendent must  be  endowed  with  exceptional  administrative 
abilities. 

The  drawing  will  give  some  idea  of  the  extent  of  this  plant. 
The  erecting  shop  is  a  substantial  brick  building  464  ft.  long 
and  154  ft.  wide,  with  a  high  roof.  An  electrically  driven 
transfer  table  runs  up  and  down  the  center  of  the  shop.  There 
are  44  locomotive  pits,  22  on  each  side  of  the  transfer  table. 
Tenders  are  also  repaired  in  the  erecting  shop.  Locomotives 
are  raised  by  ingenious  electric  hoists,  which  are  portable  and 
can  be  moved  to  any  pit.  Four  of  these  hoists  are  usually  re- 
quired to  raise  a  locomotive,  two  at  each  end  with  structural 
iron  beams  across  the  pit.  One  of  the  drawings  shows  the 
general  design  of  these  hoists.  They  are  operated  by  a  one 
horse  power  direct  current  motor  geared  at  a  ratio  of  about 


shop  without  going  out  of  doors,  a  great  advantage  in  the 
extremely  cold  winter  weather.    - 

The  machine  shop,  which  is  located  directly  off  the  erecting 
shop,  consists  of  a  long  narrow  building  528  ft.  long  and  63 
ft.  wide.  There  are  a  great  number  of  machines  in  this  build- 
ing, and  it  is  very  crowded,  but  work  is  taken  away  as  soon 
as  finished,  thus  relieving  matters.    The  machines  are  mostly 
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Locomotive  Hoist  Used  on  the  Tomsk  Railway,  Operated  by  Hand 

or  by  Motor 

of  Russian  or  German  make;  there  are  very  few  American 
tools  in  this  part  of  the  world.  Two  new  bolt  cutters  arrived 
at  the  plant  in  December,  1919,  and  these  were  the  only 
American  machines.  The  machines  are  arranged  in  groups 
and  driven  by  electric  motors.  Since  the  war  the  shops  have 
had  to  make  all  their  small  tools,  such  as  taps,  dies,  reamers 
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20  to  1.  All  main  terminals  on  the  road  are  also  furnished 
with  these  hoists,  which  make  heavy  repairs  considerably 
easier.  A  locomotive  can  be  raised  high  enough  to  take  out 
wheels  in  about  ten  minutes.  The  shop  is  served  by  four 
5-tan  overhead  electric  bridge  cranes,  which  are  quite  suitable 
for  all  requirements.  At  one  end  of  the  shop  is  a  building 
known  as  the  finishing  shop,  to  accommodate  two  engines. 
When  an  engine  nears  completion  it  is  taken  to  this  shop, 
fired  up  and  tested  before  going  on  its  trial  trip. 
-AH  necessary  departments  are  accessible  from  the  erecting 


and  drills,  and  this  work  keeps  many  machines  busy.  Tool 
steel  was  also  at  a  premium,  and  in  1918  and  1919  this  shop 
was  forced  to  use  tire  steel  as  a  substitute,  in  order  to  keep 
the  wheels  turning.  Crossheads  had  to  be  forged  here,  as  no 
steel  castings  were  available.  This  was  a  costly  operation, 
something  over  80  hours'  machine  work  being  necessary  on 
these  forgings. 

The  blacksmith  shop  is  located  in  two  buildings  joined  to 
the  machine  shop.  Both  are  well  equipped  with  steam  ham- 
mers, but  are  in  great  need  of  forging  machines.    They  have 
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been  forced  to  make  nuts,  bolts  and  rivets,  which  in  pre-war 
days  were  bought  from  the  factories,  and  there  is  no  special 
machinery  for  this  work. 

The  foundry,  which  extends  out  from  the  blacksmith  shop, 
consists  of  two  main  buildings,  one  building  for  small  work 
and  one  for  large  work  served  by  a  5 -ton  overhead  electric 
traveling  crane.  All  the  cylinders  are  cast  here  and  all  stock 
supplies  for  the  road.  There  is  also  a  brass  foundry  in  con- 
nection.   The  pattern  shop  is  an  integral  part  of  the  foundry. 

East  of  the  erecting  shop  is  located  the  rod  and  link  de- 
partment. There  is  a  very  fine  type  of  link  grinder  in  this 
department,  a  German  invention.  Rods  are  very  thoroughly 
and  systematically  overhauled,  although  much  unnecessar)' 
filing  and  polishing  is  performed. 

The  main  boiler  shop  is  a  building  200  ft.  long  by  56  ft. 
wide.  It  is  served  by  a  30-ton  overhead  electric  bridge  crane, 
which  is  sufficient  for  lifting  any  of  the  boilers.  As  the 
building  has  a  high  roof,  one  boiler  can  easily  be  lifted  over 
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leaky  flues  being  quite  a  rarity.  However,  very  good  water 
is  available  over  nearly  the  whole  Trans-Siberian  system. 

The  flue  shop  adjoins  the  boiler  shop.  The  tubes  are  well 
taken  care  of,  the  tips  being  welded  by  power  driven  rollers, 
and  the  flues  cut  off  by  a  friction  saw.  The  flue  rattler  is  a 
motor  driven  cylindrical  cast  iron  drum,  similar  to  many  of 
our  older  types. 

The  wheel  shop  is  a  neatly  arranged  building,  served  with 
overhead  electric  traveling  cranes.  The  wheel  lathes,  which 
are  all  Russian  built,  are  strong,  powerful  machines,  equipped 
with  two  back  and  two  front  compound  slide  rests.  They 
have  been  badly  handicapped,  however, .for  the  past  few 
years  for  lack  of  tool  steel.  The  shop  has  a  fine  type  of 
quartering  machine,  specially  designed  for  main  pins  on 
Russian  locomotives.  On  the  Siberian  roads  crank  arms  are 
all  forged  solid  with  the  pin,  so  it  is  a  difficult  matter  to 
machine  these  pins  without  special  tools. 

Tires  are  changed  by  up-ending  the  wheel  centers,  using 
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RuMian   Oecign  of  Driving   Wheels,   With   One-Piece  Pin    and    Return    Crank    and    Tire    Retaining     Device* 


another.  They  are  equipped  with  the  usual  boiler  shop  ma- 
chinery, including  bending  rolls,  two  radial  drills,  two  lathes 
and  double-ended  punch  and  shears.  The  main  deficiency  is 
lack  of  air  equipment,  so  that  much  of  the  work  must  be  done 
by  hand.  The  stay  bolt  driUing  is  efficiently  taken  care  of 
by  portable  electric  drills,  and  these  machines  can  be  used  in 
almost  any  place  around  the  boiler.  During  the  stay  of  the 
American  engineers,  the  plant  was  laid  out  for  air  equipment, 
but  the  compressor  and  tools  did  not  arrive  before  the  occupa- 
tion by  the  Bolsheviki.  There  is  a  great  future  for  air  tools 
in  Russia. 

The  first  thing  that  strikes  an  American  on  entering  a 
boiler  shop  in  Russia  is  the  great  amount  of  copper  used. 
All  Russian  built  engines  are  equipped  with  copper  fire 
boxes,  flue  sheets  and  stay  bolts.  This  entails  great  expense, 
but  there  certainly  is  very  little  boiler  trouble  on  the  road. 


coal  burners  for  heating.  Oil  is  too  precious  a  thing  at  this 
time  in  Siberia,  hence  the  shops  are  forced  to  use  coal.  Oil 
was  formerly  obtained  from  ihe  south  of  Russia,  but  since 
the  revolution  this  source  has  been  shut  off  and  oil  for  the 
road  is  now  obtained  through  Japanese  firms. 

The  paint  shop  is  a  building  capable  of  holding  about  20 
passenger  coaches. 

The  main  car  shop  is  a  large  building,  606  ft.  long  by  85 
ft.  wide,  with  four  tracks  running  the  full  length  of  the 
building.  This  gives  ample  space,  so  that  it  is  seldom  neces- 
sary for  men  to  work  outside  in  severe  weather.  An  annex 
runs  along  the  whole  length  of  this  building,  in  which  are 
located  the  different  departments  necessary  for  coach  worL 
There  is  a  very  modem  nickel  plating  room  in  this  building, 
which  takes  care  of  all  utensils  for  dining  cars,  coach  trim- 
mings and  other  articles.  <..,,..      ..  .  - . 
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Two  other  car  shops,  each  161  ft.  by  63  ft.,  serve  for 
repairing  freight  cars.  The  planing  mill  is  located  between 
these  two  shops  and  is  equipped  with  an  average  amount  of 
wood  working  machinery. 

The  shops  have  their  own  power  plant,  which  contains  two 
d.  c.  generators  for  power  and  one  a.  c.  machine  for  lighting. 
The  boiler  room  is  a  p)Oor  lay  out,  having  a  mixture  of  loco- 
motive type  boilers  and  return  tubular  boilers.  All  coal  and 
ashes  are  handled  by  hand  labor,  no  mechanical  devices  being 
installed.  There  is  another  auxiliary  plant  with  six  return 
tubular  boilers,  used  only  in  winter  for  heating.  All  build- 
ings are  well  heated  by  large  steam  radiators. 

The  general  stores  are  located  close  to  the  shops  and  con- 
sist mostly  of  brick  buildings.  The  stock  at  the  time  the 
American  forces  were  there  was  much  depleted.  Before  the 
war  there  was  a  standing  order  that  a  three  years'  supply  of 
everything  must  always  be  kept  on  hand,  and  this  foresight 
was  about  all  that  kept  them  able  to  run  during  the  days  of 
chaos.  During  the  year  1919  the  Allied  Technical  Board 
helped  them  greatly  to  obtain  stock  through  Vladivostok.  In 
normal  times  all  steel,  copper  and  metal  goods  came  from 
the  Ural  mountains,  while  other  supplies  came  from  the  in- 
terior of  Russia.  The  stores  department  has  a  good  system 
of  keeping  records  of  stock  on  hand  at  all  times,  but  employs 
lots  of  help  to  do  this. 

Engines  are  repaired  according  to  a  well  tabulated  schedule, 
and  when  a  locomotive  makes  the  stipulated  verstage,  it  is 
tied  up  and  the  work  done  as  specified  in  the  railroad's  book 
of  rules  and  repair  laws. 

In  the  following  table  is  shown  the  assigned  mileage  for 
shopping  engines:    i:-"'-  .<.:'  i.v  ': 

...'•>—•.  Fbeight  Locomotives   "•    '/•'      ■•■.        :/•':■  ■..;■'■ 

30,000  vcrsts Change  of  wheels 

60,000  versts Second  change  of  wheels 

90,000  versts Medium  repairs 

.  -'     120,000  versts Third  change  of  wheels 

•   150,000  versts Fourth  change  of  wheels        •  •-  ' . 

, ;      180,000  versts Capital    repairs         '  • ;      ;.  >       '- 

Passenger  Locomotives  .•■-■.••':.;■■' 

- ;  40,000  versts Change  of  wheels  ..•• 

•   "  80,000  versts Second  change  of  wheels 

■  120,000  versts Medium  repairs  j.' 

'  .-••-  160,000  versts Third  change  of  wheels       -  •  ;  . 

•V       ,:   200,000  versts Fourth  change  of  wheels  .- ; ', 

■  240,000  versts Capital  repairs 

The  main  shops  do  only  the  capital  or  general  repairs,  and 
what  is  known  as  accidental  repairs.  Changing  of  wheels 
and  medium  repairs  are  taken  care  of  at  the  small  shops 
located  at  each  main  terminal.  Changing  of  wheels  means 
the  replacement  of  wheels  with  worn  tires  for  another  set 
and  necessary  repairs  to  driving  boxes,  machinery  and  so 
forth.  Each  terminal  has  always  on  hand  a  few  spare  sets 
of  driving  wheels  and  the  worn  ones  are  all  shipped  to 
Krasnoyarsk  shops,  where  all  wheel  and  axle  work  is  taken 
care  of.  The  law  requires  in  Russia  that  all  tires  must  have 
retaining  rings,  hence  wheel  and  tire  work  is  quite  a  large 
operation.  The  details  of  the  tire  fastenings  are  shown  in 
the  drawing  of  the  wheels  and  axles. 

.--  Some  details  from  the  report  of  work  at  Krasnoyarsk 
shops  for  the  years  1916-17-18  and  '19  will  prove  interesting. 
In  1918  the  plant  was  under  Bolshevik  control,  and  a  glance 
at  the  figures  shows  that  year  as  the  lowest  output  of  the 
four  years,  with  the  greatest  number  of  employees.  For 
example,  during  January,  1916,  there  were  1,389  mechanics 
and  laborers  employed  and  the  output  was  equivalent  to 
7.92  general  repairs  of  four-axle  locomotives.  In  June,  1918, 
the  force  had  been  increased  to  2,865,  but  the  output  on  the 
same  basis  was  only  1.13  general  repairs.  The  cost  of  gen- 
eral repairs  to  locomotives  increased  808  per  cent  from  1916 
to  1918.  Probably  conditions  may  now  be  different,  as  it  is  a 
well  known  fact  that  the  workers  became  intoxicated  with 


their  liberty  during  the  early  period  of  the  Bolshevik  regime 
in  1918. 

One  cannot  but  admire  the  quality  of  workmanship  that  is 
put  on  all  repairs.  Everything  is  put  together  to  the  closest 
possible  working  margin,  the  matter  of  expense  not  being 
considered.  To  the  mind  of  the  American  engineer,  too  much 
time  is  wasted  in  ornamentation  and  elaboration;  much  iu% 
necessary  machine  and  finished  work  is  put  on  equipment, 
when  the  rough  article  could  just  as  well  serve  the  purpose. 

When  an  engine  leaves  the  shops  it  must  be  able  to  go  on 
the  train,  make  the  time,  and  pull  full  tonnage  on  the  first 
trip,  or  is  not  accepted  by  the  operating  department.  This 
usually  necessitates  quite  a  few  trial  trips  before  finally 
leaving  the  shops,  and  it  is  no  unusual  thing  to  see  the  engine 
raised  off  the  wheels,  boxes  taken  out  and  refitted  between 
these  trips.  Diagrams  and  tests  are  also  made  by  the  mechan- 
ical engineers,  to  be  sure  that  the  engine  can  give  the  maxi- 
mum efficiency.  The  locomotive  must  be  passed  as  O.  K. 
by  trial  and  inspection  before  being  finally  turned  over  for 
service. 

Taking  past  conditions  into  consideration,  it  is  remarkable 
how  well  the  motive  power  and  rolling  stock  have  been  kept 
up.  The  next  few  years  will  undoubtedly  show  great 
changes.  The  1,000  pood  (16  ton)  box  cars  will  likely  be  re- 
placed by  the  larger  type  of  American  box  cars  and  gon- 
dolas. At  Vladivostok,  American  cars  were  being  assembled 
just  as  fast  as  the  plant  at  First  river  could  turn  them  out, 
and  these  cars  were  getting  to  be  quite  numerous  on  the. 
Trans-Siberian. 

Undoubtedly  a  heavier  type  of  locomotive  will  also  be 
built  in  the  near  future.  The  roadbed  is  excellent  and 
bridges  are  all  built  with  a  high  enough  factor  of  safety  to 
carry  any  weight  of  locomotive  we  have  in  America  today. 
The  wide  gage  of  five  feet  is  also  a  good  argument  in  favor 
of  heavier  equipment 

There  is  great  opportunity  for  American  ideas  and  in- 
dustry in  Siberia;  now  that  the  embargo  has  been  lifted,  let 
us  hope  that  soon  satisfactory  trade  relations  can  be  estab- 
lished between  both  countries.  The  Russian  people  have  a 
warm  feeling  for  the  Americans  and  have  a  great  craving  for 
American  goods. 

The  writer  had  27  months*  experience  on  the  Siberian 
railways  and  during  that  period  has  met  many  of  the  lead- 
ing mechanical  engineers  on  the  various  systems  there.  They 
are  all  courteous,  intelligent  and  highly  trained  men.  Most 
of  these  officials  talk  either  French  or  German,  but  it  is  a 
rarity  to  find  one  who  speaks  English.  If  we  are  to  be- 
come connected  with  them  commercially,  we  must  study  their 
language.  At  first  it  is  quite  difficult,  there  is  so  much  dif- 
ference in  the  alphabet,  but  it  is  absolutely  phonetic  and  can 
be  learned  by  diligent  study.  The  Russian  people  have  been 
the  victims  of  circumstances  for  some  years  now,  but  we 
trust  their  dark  days  are  nearly  over,  and  that  they  may 
soon  emerge  from  their  chaotic  condition.  The  rest  of  the 
world  needs  a  real  Russia;  and  it  is  to  be  hoped  that  they 
may  not  be  disappointed. 


AcoDENT  Bulletin  74.— The  Interstate  Commerce  Commission 
has  issued  Accident  Bulletin  No.  74  containing  the  record  of  col- 
lisions, derailments  and  other  accidents  on  the  railroads  of  the 
United  States  for  the  last  quarter  of  1919  and  also  the  tabular 
statements  for  the  twelve  months  ending  with  December.  Re- 
markable decreases  are  shown  in  many  items,  as  compared  with 
1918.  In  the  twelve  months  of  the  year  now  reported,  110  passen- 
gers, 366  employees  and  41  other  persons  were  killed  in  train  acci- 
dents, and  4,549  passengers,  3,202  employees  and  124  other  persons 
were  injured;  as  compared  with  a  record  in  the  preceding  year 
of  286  passengers,  554  employees  and  156  other  persons  killed  and 
4,655  passengers,  4,250  employees  and  500  other  persons  injured. 
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WHILE  it  would  be  as  impossible  to  prescribe  any  fixed 
mode  of  terminal  operation  as  to  describe  equipment 
that  would  be  universally  applicable,  there  are  certain 
operations  in  the  terminal  that  are  fundamental.  Moreover, 
all  terminal  operations  should  proceed  with  as  great  regu- 
larity and  as  much  expedition  as  possible. 

Operation  of  Locomotive  Terminals 

Terminal  operations  constitute  an  unwritten  page  on  every 
time  table  and  should  be  conducted  accordingly.  The  habit 
of  waiting  until  repairs  are  actually  completed  before  advis- 
ing the  transportation  department  that  the  locomotive  is  avail- 
able for  service  cannot  be  too  strongly  condemned.  The  time 
at  which  a  locomotive  will  be  available  for  service  should  be 
anticipated  as  far  as  possible  and  the  transportation  depart- 
ment notified  accordingly.     It  is  better  to  assume  responsi- 


incompetent  inspection  and  if  they  cannot  always  pick 
trained  men  for  this  work,  should  see  that  instruction  of 
some  sort  is  available  to  these  men.  The  air  brake  instruc- 
tion car  should  not  only  be  available  to  every  air  brake  in- 
spector, but  these  men  should  be  subject  to  certain  examina- 
tions that  will  serve  to  establish  their  competence. 

Inspection  may  either  be  conducted  immediately  upon  ar- 
rival or  as  soon  as  the  locomotive  is  placed  in  the  house. 
Where  locomotives  are  arriving  at  frequent  evenly  spaced  in- 
tervals throughout  the  day,  the  system  of  outside  inspection  in 
covered  pits  has  very  great  advantages.  The  delay  over  the 
inspection  pit  should  not  average  in  excess  of  15  minutes 
and  a  statement  of  the  work  required  of  each  gang  foreman 
may  be  available  before  the  locomotive  has  actually  been 
placed  in  the  house.  Moreover,  an  advance  report  in  regard 
to  the  condition  of  the  locomotive  frequently  makes  it  more 
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bility  for  the  unavoidable  delay  than  be  the  cause  of  frequent 
unnecessary  delays  in  dispatching  locomotives. 

An  accurate  knowledge  of  the  work  required  on  every  loco- 
motive arriving  at  the  terminal  is  obviously  essential  to  the 
successful  execution  of  that  work,  hence  thorough  locomotive 
inspection  is  the  only  safe  foundation  up>on  which  terminal 
operations  can  proceed  successfully.  There  are  very  few 
railroads  today  on  which  the  work  reports  submitted  by  loco- 
motive engineers  can  be  depended  upon  as  a  reliable  index 
to  the  work  to  be  done.  Enginemen  cannot  be  relieved  of  the 
responsibility  for  a  locomotive  condition  report  and  some- 
thing might  be  said  in  favor  of  educating  the  engineers  to 
submit  a  more  intelligent  report  but  as  matters  stand  the  most 
careful  inspection  of  arriving  locomotives  must  be  made. 

More  might  be  said  in  favor  of  educating  air  brake  and 
other  inspectors  responsible  for  inspecting  locomotives  upon 
arrival  at  the  terminal.  Frequent  changes  in  the  persoimel 
of  the  inspection  force  and  appointment  on  the  basis  of  sen- 
iority are  bound  to  result  in  a  certain  amount  of  incompetence 
in  the  inspection  of  locomotives.  The  railroads  will  surely 
be  held  responsible  in  the  event  of  accidents  resulting  from 

•From  a  paper  presented  before  the  New  England  Railroad  Club  on 
ISovetnber  9,  1920.  An  abstract  of  the  first  part  of  this  paper  was  pub- 
lished \n  the  December  issue  of  the  Railway  Mechanical  Engineer. 


practical  to  assemble  the  necessary  material  in  time  so  that 
there  is  no  delay  on  this  account.  r- 

Inspection  of  Locomotives  at  Terminals 

On  the  other  hand,  at  terminals  where  comparatively  few 
locomotives  are  handled  or  where  loccanotives  arrive  at  very 
irregular  intervals,  it  becomes  an  imeconomical  proposition 
to  maintain  an  outside  inspection  force.  WTiere  an  inspection 
in  the  enginehouse  is  promptly  made  upon  the  arrival  of 
every  locomotive  there  can  be  no  serious  objection  to  this 
method.  In  fact,  there  is  frequently  a  great  advantage  to 
conducting  inspection  in  the  enginehouse  since  it  is  frequently 
practical  and  economical  to  have  inspectors  make  repairs  on 
certain  classes  of  defects.  Locomotive  inspection  should  be 
subdivided  as  far  as  possible.  Excellent  results  are  often  ob- 
tained from  assigning  one  inspector  to  certain  defects  that 
have  been  causing  serious  trouble.  For  instance,  it  is  the 
practice  on  one  railroad  that  has  made  a  conspicuous  success 
of  Mallet  locomotive  operation,  to  assign  one  mechanic  and 
assistants  at  each  terminal  during  the  winter  months  to  in- 
spect and  repair  steam  leaks  exclusively. 

One  of  the  most  remarkable  examples  of  intensive  ter- 
minal operation  in  this  country  is  accomplished  by  departing 
boldly  from  the  conventional  routine.     Approximatdy  170 
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,■  .'~r  locomotives  are  handled  through  this  terminal  each  day  and 
as  each  of  these  locomotives  arrives  it  is  first  subjected  to  the 
most  thorough  inspection.     There  are  three  parallel  inspec- 
.  .,  .tion  pits  under  the  direction  of  a  foreman  inspector.     The 
number  of  men  and  the  facilities  at  this  inspection  point  are 
such  that  many  light  repairs  can  be  executed  during  the  time 
that  the  inspection  is  being  completed.     Upon  the  basis  of 
the  reports  made  by  each  of  the  principal  inspectors,  the 
'■?'.;       foreman  decides  whether  the  character  of  repairs  necessitates 
placing  the  locomotive  in  the  enginehouse.    Where  the  repairs 
are  not  of  a  heavy  nature  and  do  not  require  the  services  of 
a  drop  pit  or  crane  the  locomotive  after  passing  over  the  ash 
pit  is  routed  directly  to  a  longitudinal  repair  shed.    This  shed 
covers  two  parallel  track  pits  approximately  400  ft.  in  length. 
The  building  is  of  concrete  and  steel  sash  construction  and 
the  illumination,  both  overhead  and  in  the  pits,  is  very  com- 
plete.    The  work  at  this  repair  shed  is  under  the  direction 
of  an  assistant  roundhouse  foreman  and  the  number  of  me- 
chanics employed  is  equal  to  any  emergency.    Moreover,  the 
stores  department  have  erected  special  facilities  to  provide 
for  the  material  requirements  at  this  point.    While  the  work 
in  this  light  running  repair  shed  is  conducted  with  the  same 
degree  of  system  and  thoroughness  as  should  characterize 
roundhouse  work,  it  will  readily  be  appreciated  that  these 
repairs  can  be  executed  far  more  expeditiously  under  the  cir- 
cumstances than  were  it  necessary  to  place  each  locomotive 
in  the  enginehouse.     In  fact,  it  would  be  practically  out  of 
the  question  to  handle  170  locomotives  in  and  out  of  a  30 
stall  roundhouse  each  day  and  the  general  plan  adopted  at 
this  point  is  one  that  might  well  be  put  into  effect  at  other 
points  where  fewer  locomotives  are  handled. 

Locomotive  Terminal  Organization 

Any  consideration  of  the  locomotive  terminal  as  an  oper- 
ating factor  must  take  into  account  the  organization  of  the 
terminal.     This  is  just  as  essential  in  the  make-up  of  the 
terminal  as  the  physical  equipment.     In  fact  the  usefulness 
of  this  equipment  depends  wholly  upon  the  extent  to  which 
Its  potential  possibilities  are  developed.    The  most  elaborate 
terminal  equipment  will  be  of  little  value  to  the  railroad  if 
■ :      we  do  not  have  men  who  know  how  these  facilities  can  be 
used  to  the  best  advantage  and  who  are  on  the  ground  to  see 
;     that  the  equipment  is  so  used.    Nowhere  on  the  railroad  will 
the  lack  of  organization  show  up  more  quickly  than  at  the 
;      locomotive  terminal. 

'      >    Supervision  is  an  essential  element  in  organization;   we 
must  not  only  have  men  who  can  execute  repairs  promptly 
and  handle  locomotives  expeditiously  but  we  must  have  men 
whose  duty  it  is  to  see  that  these  things  are  done.     In  this 
connection  we  must  clearly  differentiate  between  mere  system 
and  organization.    What  I  wish  to  infer  is  that  organization 
in  this  case  is  more  than  a  question  of  the  number  of  super- 
;    visory  officers,  their  titles  or  relative  positions.     It  is  entirely 
possible  to  have  too  many  supervisors  as  well  as  too  few,  to 
reach  a  point  where  the  organization  becomes  top  heavy  and 
-     each  man  becomes  a  cog  in  the  wheel  rather  than  an  indi- 
vidual unit.     It  is  particularly  essential  in  terminal  opera- 
tion that  individual  initiative  be  fostered  and  that  each  fore- 
I     man's  authority  and  responsibility  be  as  broad  as  possible. 
The  roundhouse  foreman's  position  is  not  an  office  job  and 
unless  he  is  a  live  wire  who  is  on  the  job  every  minute  of 
the  day  and  has  the  entire  situation  constantly  at  his  finger 
•;    tips,  we  cannot  expect  100  per  cent  service  no  matter  how 
elaborate  the  equipment.     In  this  fact  lies  the  only  explana- 
tion I  can  offer  for  the  phenomenon  which  we  have  all  wit- 
nessed wherein  the  results  obtained  in  a  poorly  equipped 
enginehouse  with  some  boomer  foreman  are  found  to  surpass 
the  performance  of  a  far  better  equipped  terminal  operating 
under  the  direction  of  a  far  more  elaborate  complement  of 
supervisors. 

The  problem  of  getting  and  holding  the  t>'pe  of  men  most 
needed  for  terminal  operation  is  a  serious  one.     When  the 


railroad  is  fortunate  in  finding  such  men  it  must  deal  wisely 
and  liberally  with  them.  The  proper  course  would  be  to 
develop  material  from  within  the  ranks  and  it  is  not  im- 
probable that  within  a  short  time  the  railroads  will  see  the 
wisdom  of  establishing  central  schools  in  which  prospective 
foremen  can  be  taught  the  rudiments  of  foremanship  and  be 
carefully  examined  in  regard  to  all  the  details  with  which 
they  should  be  familiar. 

Locomotive  Terminal  Management 

The  problem  of  terminal  management  is  very  closely  iden- 
tified with  that  of  organization  because  the  strength  of  the 
organization  depends  greatly  upon  the  character  of  the  man- 
agement. Constructive  management  can  often  develop  ex- 
cellent foremen  out  of  the  most  unpromising  material.  On 
the  other  hand  poor  management  which  may  be  characterized 
by  the  lack  of  any  broad  fixed  policy  with  respect  to  terminal 
operation  or  organization  or  failure  to  set  any  standard  of 
achievement  to  which  terminal  forces  may  aspire,  may  deprive 
the  railroad  of  some  of  its  best  talent. 

It  should  be  the  policy  of  every  railroad  to  establish  a  posi- 
tive standard  for  every  terminal  and  it  is  the  duty  of  the  me- 
chanical officers  who  are  responsible  for  terminal  perform- 
ance to  see  that  these  standards  are  lived  up  to.  There  are 
very  few  men  who  will  not  do  better  work  and  more  work 
when  it  is  known  that  this  work  will  be  subject  to  the  most 
detailed  scrutiny  by  superior  officers.  No  matter  how  compe- 
tent the  foreman,  the  operation  of  any  terminal  can  be  im- 
proved by  keeping  a  close  check  upon  its  performance.  It  is 
in  this  connection  that  the  full  value  of  statistical  control  must 
be  appreciated.  While  there  are  no  statistics  which  can  be  re- 
lied upon  to  take  the  place  of  a  first  hand  knowledge  relating 
to  the  condition  of  motive  power  from  a  maintenance  stand- 
point, there  is  no  question  but  that  the  operation  of  the  aver- 
age terminal  can  be  accelerated  by  means  of  a  daily  oper- 
ating report,  without  in  any  way  impairing  maintenance.  In 
many  instances  a  close  check  on  the  performance  of  the  ter- 
minal has  resulted  in  speeding  up  the  movement  of  locomo- 
tives across  the  ash  pit  which  is  a  clear  gain  so  far  as  it  con- 
cerns the  time  available  for  necessary  maintenance. 

The  Yalne  of  Terminal  Statistics 

The  efiicacy  of  various  reports  dealing  with  the  movements 
of  locomotives  at  the  terminals  as  a  practical  means  for  im- 
proving terminal  operation  has  been  questioned.  Mechani- 
cal department  officers  who  are  critically  inclined  should  bear 
in  mind  that  the  results  of  such  reports  not  only  indicate  en- 
ginehouse detention  but  all  terminal  delays  including  those 
that  are  wholly  chargeable  to  the  transportation  department 
It  cannot  be  denied,  moreover,  that  statistics  of  this  character 
have  served  to  focus  attention  on  terminal  movements  and 
bring  about  improvements  that  might  otherwise  have  been 
overlooked.  Records  relating  to  terminal  movements  have 
become  very  useful  to  progressive  mechanical  officers  in  dem- 
onstrating the  relative  efficiency  of  various  features  of  ter- 
minal equipment.  They  have  made  it  possible  for  a  mechani- 
cal superintendent  to  estimate  with  reasonable  accuracy  the 
return  that  can  be  expected  from  an  investment  in  a  new  ash 
pit  or  a  boiler  washing  outfit.  Statistics  have  served  to  dem- 
onstrate the  extent  to  which  use  is  made  of  the  facilities  avail- 
able. With  the  assurance  that  existing  facilities  are  being 
utilized  to  the  utmost  limit,  executives  have  been  encouraged 
to  spend  money  towards  improving  these  facilities. 

There  is  undoubtedly  a  growing  appreciation  of  the  fact 
that  the  locomotive  terminal  is  in  reality  an  operating  factor, 
that  a  block  in  the  terminal  may  mean  a  block  on  the  main 
line  and  that  co-operation  between  the  mechanical  and  oper- 
ating departments  must  be  the  keynote  to  terminal  manage- 
ment. Mechanical  officials  must  realize  that  in  their  con- 
nection with  the  movement  of  locomotives  through  the  ter- 
minal they  are  operating  men  in  every  sense  of  the  word.  Also 
operating  officials  should  appreciate  the  fact  that  the  locomo- 
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tive  terminal  is  not  purely  a  mechanical  facility  identified 
with  locomotive  maintenance  but  a  very  important  link  in 
their  main  line. 

Terminal  Development  Policies 

In  conclusion  something  should  be  said  in  regard  to  the 
policies  that  should  be  adopted  toward  locomotive  terminal 
development.  Being  firmly  convinced  of  the  importance  of 
the  locomotive  terminal  as  an  operating  as  well  as  a  main- 
tenance factor  on  the  railroads,  it  would  appear  to  be  the  duty 
of  every  mechanical  officer  responsible  for  the  performance 
of  locomotive  power  to  urge  upon  his  superior  officers  the 
necessity  for  adequate  terminal  development. 

It  should  be  the  policy  of  the  railroads  to  maintain  a 
proper  relationship  between  locomotive  and  locomotive  ter- 
minal development  based  on  the  safe  assumption  that  the  full 
value  of  a  modem  locomotive  can  never  be  realized  in  an  an- 
tiquated terminal.  One  railroad  might  be  cited  as  having 
made  a  conspicuous  success  of  Mallet  locomotive  operation 
over  long  operating  divisions  because  their  terminal  facilities 
were  equal  to  the  burden  and  because  their  terminal  organiza- 
tion was  trained  to  the  task.  On  another  railroad  the  absolute 
failure  of  well-designed  Mallet  locomotives  can  be  ascribed 
largely  to  inadequate  terminal  facilities  and  lack  of  terminal 
organization. 

If  the  problem  were  always  as  plainly  understood  it  would 
not  be  so  difficult  to  develop  a  proper  policy.  As  it  is,  ter- 
minal development  calls  for  foresight  and  the  most  discrimi- 
nating judgment.  Every  expenditure  for  terminal  improve- 
ment should  conform  to  a  broad  comprehensive  plan  embrac- 
ing ultimate  terminal  development  so  far  as  this  can  be  fore- 
cast. The  erection  of  an  expensive  concrete  coaling  station  at 
some  point  where  other  facilities  are  inadequate  and  where 
terminal  development  along  other  lines  must  always  be  lim- 
ited illustrates  a  pitiful  lack  of  foresight.  While  the  locomo- 
tive terminal  cannot  be  regarded  as  a  suitable  dumping  place 
for  worn  out  machine  tools  from  larger  shops,  there  can  be 
little  excuse  for  going  to  the  other  extreme  and  buying  a 
wheel  lathe  for  terminal  use  that  will  turn  a  pair  of  tires  in 
45  minutes  when  the  maximum  requirement  at  that  terminal 
will  seldom  exceed  one  set  of  tires  per  week.  Undoubtedly 
many  projects  for  locomotive  terminal  development  are  dis- 
credited by  just  such  lack  of  foresight  or  failure  on  the  part 
of  mechanical  officers  to  comprehend  the  purely  business 
viewpoint  that  in  the  last  analysis  must  dictate  every  good 
move  in  the  conduct  of  our  railroads. 

Looking  into  the  future,  it  is  reasonable  to  predict  that 
terminal  development  will  undergo  greater  relative  develop- 
ment than  any  other  phase  of  transportation.  It  is  of  the 
utmost  importance  to  mechanical  officers  that  they  not  only 
have  the  foresight  to  realize  the  extent  to  which  terminal 
equipment  must  be  rehabilitated  and  the  organization 
strengthened  but  the  courage  to  command  a  program  that  will 
make  the  locomotive  terminal  a  successful  operating  factor. 


Boards    of    Adjustment    to    Be    Abolished 

John  Barton  Payne,  director  general  of  railroads,  has 
issued  a  circular  announcing  the  abolition  of  the  boards  of 
adjustment  created  by  the  Railroad  Administration  as  fol- 
lows: 

"A  CMnmittee  representing  the  Association  of  Railroad 
Executives  has  brought  to  my  attention  the  fact  that  Gen- 
eral Orders  13,  29  and  53  provide  in  terms  that, 

'Personal  grievances  and  controversies  arising  under  inter- 
pretation of  wage  agreements  and  all  other  disputes  arising 
between  officials  of  a  railroad  and  its  employees  covered  by 
this  understanding  will  be  handled  in  their  usual  manner  by 
joint  committees  of  the  employees  up  to  and  includinnr  the 
chief  operating  officer  of  the  railroad  (or  some  one  officially 
designated  by  him).  If  an  agreement  is  not  reached,  the 
chairman  of  the  joint  committee  of  employees  refers  the 
matter  to  the  chief  executive  officer  of  the  organization  con- 
cerned.    If   the   contention   of  the   employees'   committee   is 


approved  by  such  executive  officer,  then  the  chief  operating 
officer  of  the  railroad  and  the  chief  executive  otticer  of  the 
organization  concerned  shall  refer  the  matter  with  all  sup- 
porting papers  to  the  director  of  the  Division  of  Labor  of  the 
(J.  S.  Railroad  Administration,  who  will  in  turn  present  the 
case  to  the  Railway  Board  of  Adjustment,  which  board 
would  promptly  hear  and  decide  the  case,  giving  due  notice 
to  the  chief  operating  officer  of  the  railroad  interested  and  to 
the  chief  executive  officer  of  the  organization  concerned  of 
the  time  set  for  the  hearing.' 

"That  after  the  order  of  May  29,  1920,  and  amendment 
under  which  the  time  limit  of  July  15  was  fixed  within  which 
claims  growing  out  of  the  subject  matter  of  said  orders 
should  be  presented  the  claimants,  without  complying  with 
the  procedure  specified  in  said  general  orders,  presented  their 
claims  direct  to  the  office  of  the  director  general  and,  in  view 
of  this  fact,  none  of  tlie  said  claims  are  now  properly  before 
said  adjustment  boards. 

"I  have  given  careful  consideration  to  each  contention  and 
am  advised  that  if  said  contention  is  sustained,  practically 
all  of  the  cases  now  pending  before  Boards  of  Adjustment 
1,  2  and  3  will  fall  and  must  fail  of  consideration. 

"The  point  made  by  the  representatives  of  the  executives 
appears  to  me  to  be  sound  and  there  is  nothing  contained  in 
the  limitation  order  of  May  29,  1920,  changing  the  mode 
of  procedure.  But  as  I  look  upon  the  matter  the  railroads 
as  such  are  not  concerned  in  the  pending  claims,  if  the 
claims  are  limited,  as  in  my  judgment  they  must  be  limited, 
to  the  period  of  federal  control.  That  is,  it  is  for  the 
director  general  to  determine  and  to  pass  upon  claims  against 
the  government  by  persons  who  were  the  employees  of  the 
government  during  the  period  of  federal  control  and  to  pro- 
vide for  the  payment  of  all  just  claims  arising  during  federal 
control,  just  as  he  must  pass  upon  and  provide  for  the  pay- 
ment of  all  other  claims  arising  frran  federal  control. 

"If,  however,  the  decision  of  these  claims  is  to  affect  the 
railroads  after  the  end  of  federal  control,  then  the  railroads 
have  the  right  to  insist  upon  a  strict  ccMnpliance  with  the 
terms  of  the  said  general  orders. 

"I  am  further  advised  that  Board  No.  1  will  be  able  to 
dispose  of  all  leases  pending  before  it  by  February  15,  that 
the  number  of  cases  pending  before  Boards  2  and  3  are  so 
large  that  many  months  must  elapse  before  said  Boards  could 
dispose  of  them. 

"My  conclusion,  therefore,  is  that  as  to  cases  pending  be- 
fore Boards  2  and  3  some  other  means  must  be  found  to  deal 
justly  by  the  claimants  as  to  any  money  due  them  arising  out 
of  federal  control. 

"The  application  of  all  decisions  hereafter  made  to  be 
limited  in  their  effect  to  money  due  claimants  between  Janu- 
ary 1,  1918,  and  March  1,  1920. 

"It  is,  therefore,  ordered  that  Board  No.  1  be  abolished 
as  of  February  15,  1921;  that  Board  No.  2  and  Board  No. 
3  be  abolished  as  of  January  10,  1921;  i.  e.,  by  .30  days' 
notice,  as  provided  in  said  General  Orders. 

"Meantime,  means  will  be  provided  to  adequately,  justly 
and  prcHnptly  dispose  of  all  claims  which  said  boards  may 
leave  undisposed  of." 

The  views  of  railroad  officials  and  representatives  of  or- 
a;anized  railroad  employees  are  widely  at  variance  as  to  the 
desirability  of  establishing  national  boards. 

The  directors  of  the  Chamber  of  Commerce  of  the  United 
States  recently  adopted  a  resolution  opposing  the  creation  of 
national  boards  of  adjustment  as  not  in  the  public  interest. 
The  preamble  states  that  the  public  interest  is  involved  in 
that  no  provision  is  made  for  public  representation  on  the 
proposed  boards.  The  resolution  goes  on  to  state  that  the 
establishment  of  the  boards  would  tend  to  bring  about  a  state 
of  nationalization  of  the  railroads,  that  they  would  lessen  effi- 
ciency and  impair  the  discipline  necessary  to  successful  opera- 
tion of  the  railways.  Furthermore,  they  would  prevent  open 
shop  operation  on  the  railroads  and  this  would  inevitably  be 
extended  to  other  industries.  v .-  . ;  . 
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THE  outstanding  feature  of  the  report  of  the  chief  inspec- 
tor of  locomotive  boilers  to  the  Interstate  Commerce 
Commission  for  the  fiscal  year  ending  June  30,  1920, 
is  the  increase  in  the  number  of  accidents  and  casualties 
resulting  from  failures  of  parts  of  locomotives  and  tenders. 
Although  the  percentage  of  locomotives  inspected  which  were 
found  defective  decreased  from  58  per  cent  in  1919  to  52 
per  cent  in  1920,  the  number  of  accidents  increased  49  per 
cent,  the  number  killed  15  per  cent  and  the  number  injured 
41  per  cent.  A  summary  of  the  chief  inspector's  report  is 
given  below. 

The  succeeding  tables  and  charts  have  been  arranged  so  as 
to  permit  comparison  with  previous  reports,  as  far  as  con- 


NuuBEK  OF  Accidents,  Nuubeb  Killed,  and  Numbek  In  tubed,  Repobted, 

AND  Investigated,  Covebing   Failubes  of  All  Pabts   and  Appubtenances 

OF  the  Entibe  Locomotive  and  Tendeb  by  Comparison 

1920  1919  1918  1917 

Number  of  accidents 843  S6S  641  616 

Decrease  from  previous  year M9.2  ^11.8  *4.1  .... 

Number  killed    66  57  46  6? 

Decrease   from  previous  year *1S.8  *23.9  25.8  .... 

Number  injured   916  647  756  721 

Decrease  from  previous  year *41.6  14.4  M.8  ...• 

•Increase. 

The  following  table  shows  the  number  of  accidents,  num- 
ber of  persons  killed,  and  number  injured,  due  to  the  failure 
of  some  part  or  appurtenance  of  the  locomotive  boiler  only, 
which  were  reported  by  the  carriers,  with  their  percentage  of 
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Graphic  Summary  of  Results  of  Inspection  and  Accidents  Due  to  Locomotive  Failures,  1912-1920 


sistent,  and  show  in  concrete  form  the  number  of  locomotives 
inspected,  the  number  and  percentage  of  those  inspected 
found  defective,  and  the  number  ordered  out  of  service  be- 
cause of  not  meeting  the  requirements  of  the  law,  together 
with  the  total  number  of  defects  found.  They  also  show  the 
total  number  of  accidents  caused  by  failure  from  any  cause 
of  the  locomotive  or  tender,  including  the  boiler,  and  all  parts 
and  appurtenances  thereof,  reported  by  the  carriers,  or  dis- 
covered by  inspectors,  together  with  the  number  of  persons 
killed  or  injured  due  to  such  failure. 

LocoKoTiVES  Inspected,  Number  Found  Defective,  Percentage  Inspected 
Found  Defective,  Number  Ordered  Out  of  Service,  and  Total  Defects 

Found   by    Comparison 

1920  1919  1918  1917 

Number  of  locomotives  inspected 49,471  59,772  41,611  47,542 

Number    found   defective 25,529  34,557  22,196  25,909 

Percentage    found    defective 52  58  53  54.5 

Number  ordered   from  service 3,774  4,433  2,125  3,294 

Total    defects    found 95,066  135,300  78,277  84,883 


decreases  by  comparison  of  the  fiscal  years  ended  June  30,. 
1912  and  1913,  with  the  fiscal  years  ended  June  30,  1919 
and  1920: 

1920  1919 

Number    of   accidents 439  341 

Increase   1920  over   1919 28.8  

Decrease  1920  from  1912 48.7  

Number    killed 48  45 

Increase    1920   over    1919 6.7  

Decrease  1920  from  1912 47.2  

Number    injured    503  413 

Increase    1920  over    1919 21.8  

Decrease  1920  from  1912 49.9  
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Number  of  Derailments  Due  to  Defects  in  or  Failure  of  Parts  or 
the  Locomotive  or  Tender,  Reported  to  and  Investigated  by  This 
Bureau,    and    Number    of    Persons    Killed    and    Injured    as    a    Result, 

by   Comparison 
1920 

Number  of  derailments* 7 

Number     killed     7 

Number    injured 18 

»Only  derailments,  reported  as  being  caused  by  defects  in  or  failure  o* 
parts  of  the  locomotive  or  tender  have  been  investigated  by  this  bureau. 
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The  following  table  shows  the  total  number  of  persons 
killed  and  injured  by  failure  of  locomotives  or  tenders,  or 
some  part  or  appurtenance  thereof,  during  the  four  years 
ended  June  30,  1917-1920,  classified  according  to  occu- 
pations. 


1920 


1919 


1918 

_-A__ 


1917 


In-  In-  In-  In- 

Killed  jured  Killed  jured  Killed  jured  Killed  jured 


Members     of     the     train 
crew: 

Engineers    16 

Firemen     20 


Brakemen 

Conductors    

Switchmen      

Roundhouse      and      shop 

employees: 

Boiler   makers    

Machinists     

Foremen    

Inspectors     

Watchmen     

Boiler  washers 

Hostlers     

Other  roundhouse  and 

shop  employees  . . . 
Other  employees  .... 
Nonemployees  


9 
2 
4 


272 

404 

77 

19 

19 


9 

20 

3 

1 

3 

13 

13 

30 

26 

7 


14 

22 

11 

2 

1 


194 

265 

82 

16 

7 


9 

5 
3 
6 
2 
7 
6 

11 
23 
11 


11 

19 

6 


245 

306 

62 

21 


11 
11 

4 
4 
3 
4 
8 

19 
26 
24 


16 

21 

13 

3 


230 

304 

60 

14 

8 


11 
8 
1 
3 

5 
7 
6 

19 
22 
23 


ToUl  66   916 


57   647    45   756 


62   721 


A  summary  of  all  accidents  and  casualties  occurring  dur- 
ing the  fiscal  year  ended  June  30,  1920,  as  compared  with 


Failure  of  Driving  Axle  Caused  by  Fracture  Starting  at  Bottom  of 
Holes  Drilled  for  Plugs  Used  In  Attempt  to  Tighten   Wheel  Fit 

the  year  ended  June  30,  1919,  covering  the  entire  locomotive 
and  tender  and  all  of  their  parts  and  appurtenances,  shows  an 
increase  of  49  per  cent  in  the  number  of  accidents,  an  increase 
of  16  per  cent  in  the  number  killed,  and  an  increase  of  42 
per  cent  in  the  number  injured.  This  increase  is  due  almost 
wholly  to  disregard  for  the  requirements  of  the  law  and  rules 
as  well  as  to  safety  of  construction  and  operation.  This  is 
especially  true  with  what  are  sometimes  considered  unimpor- 
tant parts;  for  instance,  26  per  cent  of  the  increase  in  acci- 
dents and  injuries  was  due  to  failure  of  grate  shakers;  10 
per  cent  was  due  to  failure  of  reversing  gear;  and  10  per  cent 
to  failure  of  squirt  hose. 

A  summary  of  all  accidents  and  casualties  caused  by  fail- 
ure of  the  boiler  and  its  appurtenances  only,  for  the  fiscal 
year  ended  June  30,  1912  (the  first  year  of  the  existence  of 
the  law),  as  compared  with  the  year  ended  June  30,  1920^ 


shows  a  decrease  of  47  pier  cent  in  the  number  of  accidents, 
a  decrease  of  48  per  cent  in  the  number  killed,  and  a  decrease 
of  49  per  cent  in  the  number  injured.  These  decreases  are 
especially  gratifying  when  considering  the  increased  num- 
ber of •  locomotives  in  service  and  the  increased  traffic  being 
handled,  together  with  the  increased  duties  imposed  on  the 
inspectors  by  the  amendment  to  the  boiler-inspection  law, 
which  extended  their  duties  to  the  entire  locomotive  and 
tender  and  the  parts  and  appurtenances  thereof,  which  has 
added  greatly  to  their  work.  These  decreases  demonstrate 
the  wigdom  of  complying  with  the  requirements  of  the  law 
and  rules,  and  the  wisdom  and  foresight  of  its  advocates 
when  requesting  its- enactment. 

As  shown  by  the  table,  derailments  due  to  defects  in  or 
failure  of  parts  of  the  locomotive  or  tender  have  been  the 


Corroded    Main  Air  Reservoir  Which    Exploded,  Causing  the   Death 

of    One    Person 

direct  cause  of  a  number  of  most  serious  accidents  and  the 
loss  of  life  and  limb  as  well  as  damaged  property  and  have 
forcibly  demonstrated  the  necessity  for  proper  inspection  and 
repair  of  the  running  gear,  driving  gear,  and  brake  rigging. 

During  the  year  the  inspectors  of  this  bureau  were  called 
upon  by  the  commission  to  perform  various  duties  not  in 
connection  with  their  regular  work,  which  materially  reduced 
the  number  of  locomotives  shown  inspected  by  than,  as  well 
as  the  number  ordered  out  of  service,  and  it  appears  that 
certain  railroad  officials  and  employees  have  taken  advantage 
of  their  temporary'  absence  and  permitted  locomotives  to 
remain  in  service  with  serious  defects,  which  would  have 
been  known  to  them  had  proper  inspections  been  made  and 
reports  rendered  as  required. 

It  was  found  necessary  to  ask  the  courts  to  inflict  the 
penalty  provided  in  section  9  of  the  law,  because  of  the  defec- 
tive condition  in  which  locomotives  were  being  operated  by 
one  carrier  and  its  willful  violation  of  the  requirements  of 
the  law  and  rules.  This  case  is  now  pending  and  is  set  for 
the  October  term  of  the  court.  It  is  evident  that  unless  an 
immediate  improvement  is  made  by  certain  other  carriers  it 
will  be  necessary  to  file  similar  suits  in  the  near  future. 
That  the  law  places  the  burden  of  proper  inspection  and 
repair  and  compliance  with  the  rules  of  inspection  on  the 
carriers  owning  or  operating  the  locomotives  seems  to  have 
been  lost  sight  of,  and  this  is  reflected  in  the  increased  num- 
ber of  accidents  and  casualties  during  the  year. 

Referring  to  failures  of  seams  in  boilers  welded  by  the 
autogenous  process,  the  recommendation  made  in  the  last 
annual  report  that  such  methods  should  not  be  applied  to 
any  part  of  the  boiler  where  the  strain  is  not  carried  by 
other  construction  nor  in  the  low  water  zone  of  the  firebox, 
is  repeated,  with  the  further  recommendation  that  this  should 
apply  to  all  parts  of  the  locomotive  and  tender  subject  to 
severe  stresses  and  shocks  where  failures  might  cause  acci- 
dents.   During   the  year,   258   applications   were   filed   for 
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THE  outstandiiii^  feature  of  the  report  of  the  cliief  inspec- 
tor of  locomotive  Ijoilers  to  the  IiUerstate  Commerce 
Commission  for  the  liscal  year  ending  June  30,  1920, 
is  the  increase  in  the  numl)er  of  accidents  and  casualties 
resulting  from  failures  of  parts  of  locomotives  and  tender?. 
Although  the  percentage  of  hxomotives  inspected  which  were 
found  defective  decreased  from  58  per  cent  in  1919  to  52 
per  cent  in  1920,  the  number  of  accidents  increased  49  per 
cent,  the  number  killed  15  per  cent  and  the  numl)er  injured 
41  per  cent.  A  summary  of  the  chief  inspector's  report  is 
given  Ix'low. 

The  succeeding  tables  and  charts  have  bein  arranged  .so  as 
to  permit  comparison  with  ])revious  rej)orts,  as  far  as  con- 


NUMBER    OF    ACCIDE.NTS,    NuMBER    KiLLED,    AND    NUMBER    INJURED,    REPORTED, 

AND  Investigated,  Covering   Failures  of  All  Parts  and  Appurtenances 
OF  the  Entire  Locomotive  and  Tender  by  Comparison 

1920  1919  1918  1917 

Number  of  accidents 843  565  641  616 

Ik'crcaso  I'luni  |iixvioiis  year '4y_'  '11. S  '4.1  .... 

Number   killed    66  57  46  62 

Decrease   from   previous  year '15.8  '23.9  25.8  .... 

Number  injured    916  647  756  721 

Decrease  from  previous  year 141.6  14.4  *4.8  .... 

'Increase. 

The  following  table  shows  the  number  of  accidents,  num- 
ber of  persons  killed,  and  number  injured,  due  to  the  failure 
of  some  part  or  appurtenance  of  the  locomotive  boiler  only, 
which  were  reported  by  the  carriers,  with  their  percentage  of 
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.•"istent,  and  show  in  concrete  form  the  number  of  locomotives 
inspected,  the  number  and  percentage  of  those  inspected 
found  defective,  and  the  number  ordered  out  of  service  be- 
cause of  not  meeting  the  requirements  of  the  law,  together 
with  the  total  number  of  defects  found.  They  also  show  the 
total  number  of  accidents  caused  by  failure  from  any  cause 
of  the  locomotive  or  tender,  including  the  boiler,  and  all  parts 
and  appurtenances  thereof,  reported  by  the  carriers,  or  dis- 
covered by  inspectors,  together  with  the  number  of  persons 
killed  or  injured  due  to  such  failure. 

Locomotives  iNSPF.rTED,  Nimber  Fou.vd  Defective,  Percentage  Inspected 
Found  Defective,  Number  Ordered  Ovt  of  Service,  and  Total  Defects 

Found   by    Comparison 

1920  1919  1918  1917 

Number  of  locomotives   inspected 49,471  59,772  41.611  47,542 

Number    found    defective 25,529  34,557  22,196  25,909 

Percentage    found    defective 52  58  53  54.5 

Number  ordered    from   service 3,774  4,433  2,125  3,294 

Total    defects    found 95,066  135,300  78,277  84,883 


deirease.-  by  compari.'ion  of  the  fi.scal  years  ended  June  30, 
1912  and  1913,  with  the  fiscal  vears  ended  lune  30,  1919 
and  1920: 

1920              1919               1913  1912 

Number    of    accidents 439                 341                 820  856 

Increase    1920   over    1919 28.R            .... 

Decrease  1920  from  1912 48.7  

Number    killed 48                  45                  36  91 

Increase    1920   over    l'>V) 6.7  

Decrease  1920  from  1912 47.2  

Number    injured    503                 413                 911  1,005 

Increase    1920  over    1919 21. S  

Decrease  1920  from  1912 49.9  

Number    of    Derailments    Due   to   Defects    in    or    Faillre    of  Parts    or 

THE  Locomotive  or  Tender,  Reported  to  and  Investigated  by  This 
Bureau,    and    Number    of    Pkrsons    Killed    and    Injured    as    a    Result, 

BY   Comparison 
1920 

Number   of   derailments' 7 

Number     killed     7 

ITumber    injured 18 


1919 
7 
6 
7 


1918 
2 


1917 

-4 

1 

21 


'Only  derailments,  reported  as  being  caused  by  defects   in   or   failure  of 
parts  of  the  locomotive  or  tender  have  been  investigated  by   this  bureau. 
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The  following  table  shows  the  total  number  of  persons 
killed  and  injured  by  failure  of  locomotives  or  tenders,  or 
some  part  or  appurtenance  thereof,  during  the  four  years 
ended  June  30,  1917-1920,  classified  according  to  occu- 
pations. 

1920  1919  1918  1917 

, ^ ,  , * ,, -•■ v, '^—; — < 

In-  In-  In-  In- 

Killed  jured  Killed  jured  Killed  jured  Killed  jured 

Members     of     the     train 
crew: 

Engineers    16  272  14  194  11  245  16  230 

Firemen     20  404  22  265  19  306  21  304 

Brakemen    9  77  11  82  6  62  13  60 

Conductors    2  19  2  16  ..  21  3  14 

Switchmen      4  19  1  7  2  ..  ..  8 

Roundliouse      and      shop 
employees: 

Boiler   makers    2  9  1  9  ..  11  ..  11 

Machinists     '     1  20  ..  5  ..  11  .,  8 

Foremen    3  ..  3  1  4  ..  1 

Inspectors     1  ..  6  4  4  ..  3 

Watchmen     4  3  .  .  2  .  .  3  .  .  5 

Boiler  washers 13  ..  7  1  4  ..  7 

Hostlers     13  ..  6  ..  8  ..  6 

Other   roundhouse   and 

shop    employees     ...        3  30  1  11  2  19  2  19 

Other    employees     4  26  3  23  .  .  26  5  22 

Xotumployees    1  7  2  11  ..  24  1  23 

Total      66       916  57        647  45        756  62        721 

.\  6ummar>'  of  all  accidents  and  casualties  occurring  dur- 
ing the  tiscal  year  ended  June  30,  1920,  as  compared  with 


Failure  of  Driving  Axle  Caused   by  Fracture  Starting  at  Bottom  of 
Holes   Drilled  for  Plugs  Used   in  Attempt  to  Tighten    Wheel   Fit 

the  year  ended  June  30,  1919,  covering  the  entire  locomotive 
and  tender  and  all  of  their  parts  and  appurtenances,  shows  an 
increase  of  49  per  cent  in  the  number  of  accidents,  an  increase 
of  16  per  cent  in  the  number  killed,  and  an  increase  of  42 
per  cent  in  the  number  injured.  This  increase  is  due  almost 
wholly  to  disregard  for  the  requirements  of  the  law  and  rules 
as  well  as  to  safety  of  construction  and  operation.  This  is 
especially  true  with  what  are  sometimes  considered  unimpor- 
tant parts;  for  instance,  26  per  cent  of  the  increase  in  acci- 
dents and  injuries  was  due  to  failure  of  grate  shakers;  10 
per  cent  was  due  to  failure  of  reversing  gear;  and  10  per  cent 
to  failure  of  squirt  hose. 

A  summary  of  all  accidents  and  casualties  cau.sied  by  fail- 
ure of  the  l)oilcr  and  its  appurtenances  only,  for  the  fiscal 
year  ended  June  30,  1912  (the  first  year  of  the  existence  of 
the  law),  as  compared  with  the  year  ended  June  30,  1920.» 


shows  a  decrease  of  47  per  cent  in  the  number  of  accidents, 
a  decrease  of  48  per  cent  in  the  number  killed,  and  a  decrease 
of  49  per  cent  in  the  number  injured.  These  decreases  are 
especially  gratifying  when  considering  the  increased  num- 
ber of  locomotives  in  service  and  the  increased  traffic  being 
handled,  together  with  the  increased  duties  imposed  on  the 
inspectors-  b}-  the  amendment  to  the  boiler-inspection  law, 
which  extended  their  duties  to  the  entire  locomotive  and 
tender  and  the  parts  and  appurtenances  thereof,  which  has 
added  greatly  to  their  work.  These  decreases  demonstrate 
the  wisdom  of  complying  with  the  requirements  of  the  law 
and  rules,  and  the  wisdom  and  foresight  of  its  advocates 
when  requesting  its  enactment. 

As  shown  l)y  the  table,  derailments  due  to  defects  in  or 
failure  of  parts  of  the  locomotive  or  tender  have  been  the 


Corroded    Main    Air   Reservoir  Which    Exploded,   Causing   the    Death 

of    One     Person 

direct  cause  of  a  number  of  most  serious  accidents  and  the 
loss  of  life  and  limb  as  well  as  damaged  jjroperty  and  have 
forcibly  demonstrated  the  necessity  for  proper  inspection  and 
rejjair  of  the  running  gear,  driving  gear,  and  brake  rigging. 

During  the  year  the  inspectors  of  this  bureau  were  called 
ujion  by  the  commission  to  perform  various  duties  not  in 
connection  with  their  regular  work,  which  materially  reduced 
the  number  of  locomotives  shown  inspected  by  them,  as  well 
as  the  number  ordered  out  of  service,  and  it  appears  that 
certain  railroad  officials  and  emiiloyces  have  taken  advantage 
of  their  temporary  al)sence  and  permitted  locomotives  to 
remain  in  service  with  serious  defeiis,  whi<h  would  have 
been  known  to  them  had  jyroper  inspections  been  made  and 
reports  rendered  as  required. 

It  was  found  necessary  to  ask  the  courts  to  inflict  the 
penalty  provided  in  section  9  of  the  law.  because  of  the  defec- 
tive condition  in  which  locomotives  were  being  operated  by 
one  carrier  and  its  willful  violation  of  the  requirements  of 
the  law  and  rules.  This  case  is  now  pending  and  is  set  for 
the  October  term  of  the.  court.  It  is  evident  that  unless  an 
immediate  improvement  is  made  by  certain  other  carriers  it 
will  be  necessary  to  file  similar  suits  in  the  near  future. 
That  the  law  places  the  burden  of  proper  inspection  and 
repair  and  compliance  with  the  rules  of  inspection  on  the 
carriers  owning  or  operating  the  locomotives  seems  to  have 
been  lost  sight  of,  and  this  is  reflected  in  the  increased  num- 
ber of  accidents  and  casualties  during  the  year. 

Referring  to  failures  of  Jieams  in  boilers  welded  by  the 
autogenous  process,  the  recommendation  made  in  the  last 
annual  report-  that  such  methods  should  not  be  applied  to 
any  part  of  the  boiler  where  the  strain  is  not  carried  by 
other  construction  nor  in  the  low  water  zone  of  the  firebox, 
is  repeated,  with  the  further  recommendation  that  this  should 
apply  to  all  parts  of  the  locomotive  and  tender  subject  to 
severe  stresses  and  shocks  where  failures  might  cause  acci- 
dents.   During   the   year,    258   applications   were   filed   for 
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extension  of  time  for  the  removal  of  flues,  as  provided  in 
rule  10.  Investigation  showed  that  in  31  of  these  cases,  the 
condition  of  the  locomotives  was  such  that  no  extension 
could  properly  be  granted.  Twenty-five  were  in  such  condi- 
tion that  the  full  extension  requested  could  not  be  granted, 
but  an  extension  for  a  shorter  period  within  the  limits  of 
safety  was  allowed.  Ten  extensions  were  granted  after  de- 
fects disclosed  by  our  investigation  had  been  repaired. 
Thirty-seven  applications  were  withdrawn  for  various  reasons 
and  the  remaining  155  were  granted  for  the  full  period 
requested. 

During  the  year,  close  attention  was  given  to  the  equipping 
ol  locomotives  with  headlights  that  would  meet  the  require- 
ments of  the  commission's  orders  of  December  26,  1916,  and 
December  17,  1917,  and  reports  indicate  that  on  July  1  prac- 
tically all  locomotives  in  service  were  equipped  in  accord- 
ance therewith. 

No  formal  appeal  has  been  taken  from  the  decision  of  any 
inspector,  during  the  fiscal  year. 

A  large  part  of  the  report  is  devoted  to  an  account  of  the 
tests  of  water  indicating  devices  conducted  by  the  bureau 
which  were  described  in  the  Railway  Mechanical  Engineer 
for  September  and  October,  1920,  pages  575  and  630. 

The  chief  inspector  calls  attention  to  the  fact  that  services 


located  on  the  left  side  or  back  head  of  the  boiler.  The 
water  glasses  to  be  so  located,  constructed,  and  maintained 
that  they  will  register  the  approximate  general  water  level 
in  the  boiler  imder  all  conditions  of  service  and  show  a  cor- 
responding level  within  1  inch  and  be  so  located,  constructed, 
and  maintained  that  the  engineer  and  fireman  may  under  all 
conditions  of  service  have  an  easy  and  clear  view  of  the  water 
in  the  glass  from  their  respective  and  proper  positions  in  the 
cab.  The  gage  cocks  to  be  so  located  that  they  will  be  in. 
easy  reach  of  the  engineer  from  his  proper  position  in  the  cab. 
The  usual  chart  showing  the  number  of  accidents  occurring 
during  the  fiscal  year  from  1912  to  1920  due  to  failure  of 
various  parts  of  a  locomotive,  is  shown,  and  .this  information 
is  also  given  in  tabular  form.  Another  section  of  the  report 
lists  the  accidents  occurring  on  each  railroad  under  the  juris- 
diction of  the  bureau,  with  a  summary  in  tables  which  show 
also  the  number  of  locomotives  inspected  and  the  numbers 
found  defective  and  ordered  from  service.  A  supplement  at 
the  conclusion  of  the  report  shows  typical  examples  of  defect- 
ive conditions  and  accidents  resulting  from  defects  with  a 
short  account  of  the  causes  of  the  failure. 


Trailer  Box  With  Lateral  Adjustment 

The  Ann  Arbor  railroad  has  equipped  its  Atlantic  type 
locomotives  with  a  trailer  box  and  p€Kiestal  that  permits  the 
application  of  the  lateral  plate  without  dropping  the  wheels 
and  also  makes  possible  the  taking  up  of  lateral  play  until  the 

[• /Ji'-— -.- 

j      Hiring  Piatt       A 


A  Locomotive  That  Is  Not  Only  Unsafe  But  Also  Uneconomical 

of  the  inspectors  were  required  in  making  various  investiga- 
tions during  the  year  and,  in  view  of  this  fact,  recommends 
that  the  act  of  February  17,  1911,  be  amended  so  as  to  pro- 
vide for  additional  inspectors,  to  be  appointed  by  the  com- 
mission, upon  the  recommendation  of  the  chief  inspector,  as 
the  needs  of  the  service  develop.  Other  recommendations  that 
are  repeated  are  as  follows: 

That  all  locomotives  not  using  oil  for  fuel  have  a  meclian- 
ically  operated  fire  door,  so  constructed  that  it  may  be  oper- 
ated by  pressure  of  the  foot  on  a  pedal  or  other  suitable 
device. 

That  all  locomotives  be  provided  with  a  bell  so  arranged 
and  maintained  that  it  may  be  operated  from  the  engineer's 
cab  by  hand  and  by  power. 

That  cabs  of  all  locomotives  not  equipped  with  front  doors 
or  windows  of  such  size  as  to  permit  of  easy  exit,  have  a 
suitable  stirrup  or  other  step,  and  a  horizontal  handhold  on 
each  side,  approximately  the  full  length  of  the  cab,  which 
will  enable  the  enginemen  to  go  from  the  cab  to  the  running 
board  in  front  of  it;  handholds  and  steps  or  stirrups  to  be 
securely  fastened  with  bolts  or  rivets;  the  distance  between 
the  step  and  handhold  to  be  not  less  than  60  inches  nor  more 
than  72  inches. 

That  all  locomotives  where  there  is  a  different  indication 
between  the  gage  cock  and  water  glass  of  two  or  more  inches 
of  the  water  level  under  any  conditions  of  service  be  equipped 
with  a  suitable  water  column  to  which  shall  be  attached 
three  gage  cocks  and  one  water  glass  with  not  less  than  6  in., 
preferably  8  in.,  clear  reading,  and  one  additional  w^ter 
glass  with  not  less  than  6  in.,  preferably  8  in.,  clear  reading, 
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Elevation. 

A   Unique  Type  of  Trailer  Box  Pedestal   Designed  to   Facilitate 

Repairs 

plate  is  entirely  worn  out.     The  arrangement  is  illustrated 
in  elevation  and  plan  in  the  drawing  shown  herewith. 

In  this  design,  the  jaws  are  set  far  enough  apart  to  permit 
the  withdrawal  of  the  box  B  as  keys  C  and  D  are  raised  ver- 
tically out  of  place.  This  permits  the  application  of  a 
wearing  plate  A  after  which  the  box  is  replaced  in  position 
and  the  keys  C  and  D  dropped  into  their  places.  In  order 
to  use  up  the  wearing  plate  completely  and  at  the  same  time 
keep"  the  lateral  motion  within  the  prescribed  limits,  keys  of 
bar  iron  may  be  inserted  at  the  shoulder  marked  E.  After 
the  plate  is  completely  worn  out  by  the  application  of  these 
filling  blocks,  a  new  wearing  plate  may  be  applied.  This 
arrangement,  which  was  originated  by  J.  E.  Osmer,  sup- 
terintendent  of  motive  power  of  the  Ann  Arbor,  has  been 
ven-  successful  in  service. 


Federated   American   Engineering  Societies'   Meeting 

Herbert  Hoover  Speaks  on  Some  Phases  of  Rela-       ^y'-'  ':yy'-:i^/,:\^:['^-^'c',^:^ 
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THE  first  meeting  of  the  Federated  American  Engineering 
Societies  as  an  independent  organization  was  held  at 
the  New  Willard  Hotel,  Washington,  D.  C,  on 
November  18,  19  and  20.  Herbert  Hoover  was  unanimously 
elected  president  of  the  American  Engineering  Council,  and 
thus  becomes  the  active  head  of  this  organization.  Twenty- 
one  member  societies  and  nine  societies  which  have  not  yet 
taken  final  action,  participated  in  the  meeting. 

The  executive  IxKird  of  thirty  members  was  elected  in  part. 
As  there  were  a  number  of  societies  which  were  expected  to 
join  shortly,  four  vacancies  were  left  on  the  board  in  order 
that  these  societies  might  later  be  given  proper  representation. 
According  to  the  societies'  constitution,  the  country  was 
divided  into  six  districts  as  follows : 

District  1 — New  England  and  New  York. 

District  2 — ^Michigan,  Wisconsin  and  Minnesota.  •  J 'i'., 

District  3 — Ohio,  Indiana  and  Illinois. 

District  4 — New  Jersey,  Pennsylvania,  Delaware,  Maryland  and 
the  District  of  Columbia. 

District  5 — All  the  southern  states,  including  Louisiana  and 
Texas,  and 

District  6 — All  other  states  west  of  the  Mississippi  river. 

Of  the  national  societies,  the  American  Society  of  Mechan- 
ical Engineers  received  4  places;  the  American  Institute  of 
Mining  and  Metallurgical  Engineers,  3 ;  the  American  Insti- 
tute of  Electrical  Engineers,  4;  the  American  Institute  of 
Chemical  Engineers,  1 ;  the  American  Society  of  Agricultural 
Engineers,  1;  and  the  Society  of  Industrial  Engineers,  1. 
The  executive  officers  elected  are  Herbert  Hoover,  Palo  Alto, 
Cal.,  president;  Calvert  Townley,  New  York,  vice-president; 
W.  E.  Rolfe,  St.  Louis,  Mo.,. vice-president;  D.  S.  Kimball, 
Ithaca,  N.  Y.,  vice-president;  J.  Parke  Channing,  New 
York,  vice-president;  and  L.  W.  Wallace,  Baltimore,  Md., 
treasurer.  Members  of  the  executive  board  were  elected  to 
represent  the  organizations  mentioned  above  and  also  some 
of  the  local  districts. 

No  permanent  location  for  headquarters  was  chosen, 
although  the  majority  felt  that  in  order  to  carry  on  the  work 
of  public  service  for  which  the  federation  was  organized,  it 
would  be  necessary  to  maintain  an  office  in  Washington.  It 
was  decided  that  the  headquarters  be  located  in  that  city  after 
January  1,  1921,  and  until  that  time  the  society  would  carr}- 
on  its  work  in  the  Washington  office  of  the  Engineering 
Council  through  the  courtesy  of  that  organization. 

The  Committee  on  Plan  and  Scope  presented  a  large 
number  of  topics  of  interest  to  the  public  at  large  which 
would  give  the  society  an  opportunity  for  constructive  work. 
The  more  important  of  these  included  the  conservation  of 
labor  or  the  reduction  of  economic  waste,  transportation,  the 
establishment  of  a  department  of  public  works,  national  fire 
protection,  patents,  licensing  of  engineers,  education,  compen- 
sation, service  bureau  and  numerous  others,  some  of  which 
are  now  in  the  hands  of  the  Engineering  Council. 

Of  the  public  service  work  to  be  undertaken,  the  reduction 
of  economic  waste  will  probably  receive  first  consideration. 
Mr.  Hoover  emphasized  this  strongly  in  an  address  on  "Some 
Phases  of  Relationship  of  Engineering  Societies  to  Public 
Service."    An  abstract  of  the  address  follows: 

Address  of  Herbert  Hoover 

The  greatest  of  the  problems  now  before  the  country  and. 
in  fact,  before  the  world,  are  those  growing  out  of  our  indus- 
trial development.  The  enormous  industrial  expansion  of 
the  last  50  years  has  lifted  the  standard  of  living  and  comfort 
beyond  anv  dream  of  our  forefathers. 


We  have  built  up  our  civilization,  both  political,  social  and 
economic,  on  the  foundation  of  individualism.  We  have 
found  in  the  course  of  development  of  large  industry  upon 
this  system  that  individual  initiative  can  be  destroyed  by 
allowing  the  concentration  of  industr)-  and  service,  and  thus 
an  economic  dcanination  of  groups  over  the  whole.  While 
our  present  system  of  individualism  under  controlled  capital- 
ism may  not  be  perfect,  the  alternative  offers  nothing  that 
warrants  its  abandonment.  Our  thought,  therefore,  needs 
to  be  directed  to  the  improvement  of  this  structure  and  not  to 
its  destruction. 

A  profound  development  of  our  economic  system  apart 
from  control  of  capital  and  service  during  the  last  score  of 
\  ears  has  been  the  great  growth  and  consolidation  of  volun- 
tary local  and  national  associations.  These  associations  rep- 
1  esent  great  economic  groups  of  common  purpose,  and  are 
•luite  apart  from  the  great  voluntary  groups  created  solely  for 
public  service.  This  engineers'  association  stands  somewhat 
apart  among  these  economic  groups  in  that  it  has  no  special 
economic  interest  for  its  members.  Its  only  interest  in  the 
creation  of  a  great  national  association  is  public  service,  to 
t^ive  voice  to  the  thought  of  the  engineers  in  these  questions. 
And  if  the  engineers,  with  their  training  in  quantitative 
thought,  with  their  intimate  experience  in  industrial  life, 
can  be  of  service  in  bringing  about  co-operation  between 
these  great  economic  groups  of  special  interests,  they  will  have 
performed  an  extraordinary  service. 

Relations  Between  Eknployer  and  Employee 

We  have  just  passed  through  a.  period  of  unparalleled 
speculation,  lextravagance  and  waste.  We  shall  now  not  only 
reap  its  inevitable  harvest  of  unemployment  and  readjust- 
ment, but  we  shall  feel  the  real  effect  of  four  years  of  world 
destruction,  and  from  it  economic  and  social  problems  will. 
stand  out  in  vivid  disputation.  One  of  the  greatest  conflicts 
rumbling  up  in  the  distance  is  that  between  the  employer  on 
one  side  and  organized  labor  on  the  other.  There  are  certain 
areas  of  conflict  of  interest,  but  there  is  between  these  groups 
a  far  greater  area  of  common  interest,  and  if  we  can  find 
measures  by  which,  through  co-operation,  the  field  of  com- 
mon interest  could  be  organized,  then  the  area  of  conflict . 
could  be  in  the  largest  degree  eliminated.  ^  "     ' 

The  American  Federation  of  Labor  has  publicly  stated 
that  it  desires  the  support  of  the  engineering  skill  of  the 
United  States  in  the  development  of  methods  for  increasing 
production,  and  I  believe  it  is  the  duty  of  our  body  to  under- 
take a  constructive  consideration  of  these  problems  and  to 
give  assistance  not  only  to  the  Federation  of  Labor  but  also 
to  the  other  great  economic  organizations  interested  in  this 
problem,  such  as  the  Employers'  Association  and  the  cham- 
bers of  commerce.        "■■-;:  :.:.;V    iVs.-x 

The  Three  Great  Wastes  in  Production 

It  is  primary  to  mention  the  three  great  wastes  in  produc- 
tion; first,  from  intermittent  employment;  second,  from 
unemployment  that  arises  in  shifting  of  industrial  currents, 
and  third  from  strikes  and  lockouts.  Beyond  this  elimina- 
tion of  waste  there  is  another  field  of  progress  in  the  adoption 
of  measures  for  positive  increase  in  production. 

In  the  elimination  of  the  great  waste  and  misery  in  intCT- 
mittent  employment  and  unemployment,  we  need  at  once 
co-ordination  in  economic  groups.  For  example,  in  the  bitu- 
minous coal  industry  where  the  bad  economic  functioning  of 
that  industry  results  in  an  average  of  but  180  days'  emplqy- 
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ment  per  annum,  a  great  measure  of  solution  could  be  had 
if  a  basis  of  co-operation  could  be  found  between  the  coal 
operators,  the  coal  miners,  the  railways  and  the  great  con- 
sumers. The  combined  result  would  be  a  higher  standard 
of  living  to  the  employees,  a  reduced  risk  to  the  operator, 
a  fundamental  expansion  of  economic  life  by  cheaper  fuel. 
With  our  necessary  legislation  against  combination  and  the 
lack  of  any  organizing  force  to  bring  about  this  co-operation, 
the  industry  is  helpless  unless  we  can  develop  some  method 
of  governmental  interest,  not  in  governmental  ownership,  but 
in  stimulation  of  co-operation  in  better  organization.  In  the 
great  field  of  seasonal  and  other  unemployment,  we  indeed 
need  an  expansion  and  better  organization  of  our  local  and 
federal  labor  exchanges.  The  individual  worker  is  helpless 
to  find  the  contacts  necessary  to  make  this  seasonal  shift 
unless  the  machinery  for  this  purpose  is  provided  for  him. 
In  the  questions  of  industrial  conflict  resulting  in  lockouts 
and  strikes,  one  mitigating  measure  has  been  agreed  upon  in 
principle  by  all  sections  of  the  community.  This  is  col- 
lective bargaining,  by  which,  whenever  possible,  the  parties 
should  settle  their  difficulties  before  they  start  a  fight.  The 
point  where  the  universal  application  of  collective  bargaining 
has  broken  down  is  in  the  method  of  its  execution.  The 
conflict  arises  almost  wholly  over  the  question  of  representa- 
tion and  questions  of  enforcement.  The  second  Industrial 
Conference  proposed  a  solution  to  this  point  by  the  provision 
that  where  there  was  a  conflict  over  representation  the  deter- 
mination should  be  left  to  a  third  and  independent  party. 
It  also  proposed  that  each  party  should  have  the  right  to 
summon  skill  and  experience  to  its  assistance.  It  further 
proposed  that  where  one  of  the  parties  at  dispute  refuses  to 
enter  upon  collective  bargaining,  the  entire  question  should 
be  referred  to  an  independent  tribunal  for  investigation  as 
to  the  right  and  wrong  of  the  whole  dispute — but  only  for 
investigation  and  report. 

..■••'..;;  H&urs  of  Labor 

:  There  are  questions  in  connection  with  this  entire  prob- 
lem of  employer  and  employee  relationship,  both  in  its 
aspects  of  increased  production  and  in  its  aspects  of  wasteful 
unemployment,  that  deserve  most  careful  study  by  our 
engineers.  There  lies  at  the  heart  of  all  these  questions  the 
great  human  conception  that  this  is  a  community  working 
for  the  benefit  of  its  human  members,  not  for  the  benefit  of 
its  machines  or  to  aggrandize  individuals;  that  if  we  would 
build  up  character  and  abilities  and  standard  of  living  in 
our  people,  we  must  have  regard  to  their  leisure  for  citizen- 
ship, for  recreation  and  for  family  life.  These  considera- 
tions, together  with  protection  against  strain,  must  be  the 
fundamentals  of  determinations  of  hours  of  labor.  These 
factors  being  first  protected,  the  maximum  production  of  the 
country  should  become  the  dominating  purpose. 

The  precise  hours  of  labor  should  and  will  vary  with  the 
varying  conditions  of  trades  and  establishments,  but  the 
proper  determination  of  hours,  based  upon  these  factors,  is 
an  immediate  field  demanding  attention  of  engineers.  There 
is  no  greater  economic  fallacy  than  the  doctrine  that  the 
decrease  of  hours  below  these  primary  considerations  makes 
for  employment  of  great  numbers,  and  it  is  an  equal  certainty 
that  the  84-hour  week  of  some  employments  transgresses  these 
fundamentals  to  a  point  of  inhumanity. 

Incentive  and  Increased  Prodnction 

There  is  a  broad  question  bearing  upon  stimulation  of 
self-interest  and  thus  increase  in  production  that  revolves 
around  the  method  of  wage  payment.  I  need  not  review  to 
you  the  advantages,  difficulties  and  weaknesses  of  bonus, 
piece  work,  profit  or  saving  sharing  plans  that  are  in  use  as 
a  remedy  for  the  deadening  results  of  the  same  wage  payment 
to  good  and  bad  skill  alike.  A  suggestion  for  your  consid- 
eration is  the  possible  use  of  another  device  in  encouragement 


of  individual  interest  and  effort  by  creating  two  or  three 
levels  of  wage  in  agreements  for  each  trade,  the  position  of 
each  man  in  such  scale  to  be  based  upon  comparative  skill 
and  character.  This  plan  should  be  developed  upon  the 
principle  of  graded  extra  compensation,  for  added  skill  and 
performance,  above  an  agreed  basic  wage.  In  order  to  give 
confidence,  the  classification  under  such  scales  must  be  passed 
upon  by  representatives  of  the  workers  in  such  shop  or  depart- 
ment. This  plan  is  now  being  successfully  experimented 
with. 

We  must  take  account  of  the  tendencies  of  our  present 
repetitive  industries  to  eliminate  the  creative  instinct  in  its 
workers,  to  narrow  their  field  of  craftmanship,  and  to  dis- 
card entirely  the  contribution  to  industry  that  could  be  had 
from  their  minds  as  well  as  from  their  hands.  There  has 
been  a  great  increase  in  shop  committees  as  a  method  to 
relieve  this  tendency.  Where  they  have  been  elected  by  free 
and  secret  ballot  among  the  workers,  where  they  are  dom- 
inated by  a  genuine  desire  on  both  sides  for  mutual  co-opera- 
tion in  the  shop,  they  have  resulted  in  great  good.  Organ- 
ized labor  has  opposed  some  forms  of  these  committees 
because  of  the  fear  that  they  may  break  down  trade  organiza- 
tion covering  the  area  of  many  different  shops. 

Co-operation  with  Labor  Organizations 

Again  I  believe  the  engineers  could  assist  in  the  erection 
of  a  bridge  of  co-operation  if  organized  labor,  which  has 
already  made  a  beginning,  would  extend  more  widely  its 
adoption  of  the  principles  of  a  shop  committee  settling  its 
problems  of  wage  and  conditions  of  labor  in  general  agree- 
ment and  applying  its  energies  through  shop  committee  organ- 
ization to  development  of  production  as  well  as  to  the  correc- 
tion of  incidental  grievance.  There  would  be  little  outer}- 
against  the  closed  shop  if  it  were  closed  in  order  to  secure 
unity  of  purpose  in  constructive  increase  of  production  by 
offering  to  the  employer  the  full  value  of  the  worker's  mind 
and  effort  as  well  as  his  hands. 

While  it  is  easy  to  state  that  increased  production  will 
decrease  cost  and  by  providing  a  greater  demand  for  goods 
secure  increased  consumption  and  ultimate  greater  employ- 
ment, yet  the  early  stages  of  this  process  do  result  in  unem- 
ployment and  great  misery.  It  takes  a  variable  period  of 
time  to  create  the  increased  area  of  consumption  of  cheapened 
commodities,  and  in  the  meantime,  when  this  is  translated  to 
the  individual  worker  he  sees  his  particular  mate  thrown  out 
of  employment.  We  accomplish  these  results  over  long 
periods  of  time,  but  if  we  would  secure  co-operation  to 
accomplish  them  rapidly  we  must  take  account  of  this  unem- 
ployment and  we  must  say  to  the  community  that  if  it  is  to 
i>enefit  by  the  cheapening  costs  and  thus  the  increased 
standard  of  living,  or  alternatively  if  the  employer  is  to  take 
the  benefits,  the  entire  burden  should  not  be  thrust  upon  the 
individual  who  now  alone  suffers  from  industrial  changes. 
Nor  can  this  be  accomplished  except  by  co-operation  between 
groups. 

I  am  not  one  of  these  who  anticipates  the  solution  of  these 
things  in  a  day.  Durable  human  progress  has  not  been 
founded  on  long  strides.  But  in  your  position  as  a  party 
of  the  third  part  to  many  of  these  conflicting  economic  groups, 
with  your  lifelong  training  in  quantitative  thought,  with  your 
sole  mental  aspect  of  construction,  you,  the  engineers,  shwild 
be  able  to  make  contribution  of  those  safe  steps  that  make  for 
real  progress. 


Coal  Output  Per  Miner. — The  average  production  for  eacb 
underground  worker  employed  in  the  coal  mines  of  the  United 
States  during  1918  was  1.134  short  tons,  according  to  statistics 
published  by  the  United  States  Bureau  of  Mines.  Our  closest 
competitor  is  New  South  Wales,  where  each  underground  worker 
in  1918  produced  814  tons.  The  smallest  individual  output  of  re- 
cent years  was  ihat  of  Japan  in  1917,  with  an  average  of  155  tons. 


Ball  Bearings  for  Railway  Cars 

During  recent  years  ball  bearings  have  been  developed  for 
use  under  very  heavy  loads  and  have  been  successfully  apy- 
plied  under  difficult  conditions.  The  allowable  pressure  on 
ball  bearings  decreases  as  the  speed  increases  and  the  adapta- 
tion of  ball  bearings  to  the  high  speeds  and  heavy  loads  met 
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Fig.  1 

in  passenger  cars  is  therefore  a  difficult  problem.  One  of 
the  latest  developments  is  the  application  of  a  modified  type 
of  ball  bearings  in  the  trucks  of  passenger  cars.  This  form 
of  bearing  is  in  service  in  Sweden  and  its  use  in  this  coun- 
try is  now  being  considered. 

The  use  of  ball  bearings  in  railroad  equipment  was  dis- 
cussed in  a  recent  paper  before  the  Swedish 
Technological  Society  of  Stockholm.  The 
author  of  the  paper,  A.  Danielson,  pointed  out 
that  the  advantages  of  ball  bearings  are  due 
to  the  smaller  loss  of  energy  through  friction, 
the  lessening  of  danger  of  overheating,  greater 
ease  of  handling,  smaller  consumption  of  oil 
and  less  attendance  required.  Where  heavy 
loads  are  carried,  roller  bearings  have  come 
into  competition  with  ball  bearings,  but  the 
author  pointed  out  that  the  coefficient  of  fric- 
tion was  higher  and  the  saving  of  energy  with 
the  common  types  of  roller  bearings,  compared 
mth  plain  bearings,  is  often  very  small.  More- 
over, the  application  of  most  roller  bearings  is 
limited,  due  to  the  fact  that  very  few  types  can  take  any 
end  thrust. 

Experiments  conducted  by  Stribeck  showed  the  coefficient 
of  friction  in  roller  bearings  with  spiral  rolls  was  about  0.4 
I^r  cent  and  in  a  bearing  with  long  cylindrical  steel  rollers 
between  0.7  and  1.4  per  cent.  The  coefficient  of  friction  in  a 
ball  bearing  is  0.1  to  0.15  per  cent.     The  increased  friction 
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of  the  roller  bearing  is  due  to  the  fact  that  the  rollers  tend 
to  go  crosswise,  thus  setting  up  a  sliding  motion.  It  is 
therefore  desirable  that  the  rollers  in  a  roller  bearing  should 
be  self-alined  and,  with  this  in  mind,  the  so-called  disk  bear- 
ing manufactured  by  the  Nordiska  Kulluager  Aktiebolaget 
(Northern  Ball  Bearing  Company),  Gothenburg,  Sweden, 
was  designed.  It  has  been  found  that  rollers  of  the  form 
shown  in  Fig.  1  when  moving  between  two  planes  have  a 
peculiar  rolling  motion.  Provided  the  upper  plane  can 
rise  and  fall,  the  horizontal  axis  will  assume  a  normal  posi- 
tion at  right  angles  to  the  direction  of  moticm.  This  also 
holds  true  when  the  disks  move  between  round  and  not  be- 
tween plane  surfaces,  as  in  the  disk  bearing.  By  the  form 
of  roller  shown,  the  strength  of  the  roller  bearing  is  com- 


FJQ.  3— Journal  Box  With  Disc  Bearings  Used  On  the  Swedish  State 

Railways 

bined  with  the  easy  running  of  the  ball  bearing,  the  effective 
capacity  of  the  disc  being  the  same  as  for  a  ball  of  the 
diameter  shown  by  the  dotted  lines. 

The  arrangement  of  the  rollers  or  disks,  as  they  are  called, 
with  the  races  and  cage,  is  shown  in  Fig.  2.  The  race 
rings  have  concave  grooves  which  conform  fairly  closely  to 
the  outline  of  the  disks.  As  any  axial  displacement  of  the 
outer  ring  tends  to  compress  the  roller,  such  a  bearing  is  able 
to  cany  a  thrust  load.  Due  to  the  self-alining  feature,  the 
disks  adjust  themselves  at  an  angle  so  that  the  resultant 
pressure  is  normal  to  the  axis  of  the  disk.  If  the  axial  stress 
arises  suddenly,  the  disk  does  not  immediately  adjust  itself, 
but  takes  the  stress  nevertheless.  The  cage  for  disk  bear- 
ings is  so  formed  that  the  disks  can  adjust  themselves  under 
the  influences  of  axial  pressure. 

The  load  capacity  of  the  disk  bearing  is  stated  to  be  about 
60  per  cent  greater  than  for  ball  bearings  of  corresponding 
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dimensions.  The  coefficient  of  friction  is  about  0.13  per 
cent,  or  about  the  same  as  for  ball  bearings.  The  design 
of  disk  bearing  box  used  on  the  Swedish  railways  is  shown 
in  Fig.  3.  On  each  journal  are  placed  two  bearings  of  the 
same  type  and  dimensions  which  are  coupled  together  so 
that  they  take  up  axial  pressure  in  common. 

In  the  absence  of  test  data  to  show  the  saving  effected  by 
the  reduction  of  friction,  Mr.  Danielson  submitted  calcula- 
tions on  a  theoretical  basis.  The  average  resistance  of  the 
car  with  journal  bearings  was  assumed  to  be  as  shown  in 
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'      Fls>  4 — Rolling  and  Total  Resistance  of  Cars  With  Ball  Bearings  and 
i  Journal    Bearings 

Fig.  4,  these  curves  being  the  results  of  tests  of  cars  with 
plain  and  ball  bearings  conducted  on  the  Swedish  state  rail- 
ways.    From  these  experiments  modified  on  a  basis  of  Stri- 
■_    beck's  investigations  of  journal  friction,  the  resistance  curves 
for  trains  with  disk  bearings  and  with  journal  bearings  have 
been  derived  as  shown  in  Fig.  5.     On  the  basis  of  a  train 
'consisting  of  an  engine  weighing  70  long  tons  with  the  weight 
'.  of  the  tender  and  cars  equal  to  400  tons,  operating  over  a 
;:  given   section   of  road,    200   kilometers   long,   the  coal   con- 
.  sumption  was  assumed  to  be  0.323  kilograms  per  car  axle 
;  kilometer  (1.15  lb.  per  car  axle  mile)  and  the  price  of  coal 
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.   Fig.  5 — Train  Resistance  With  Journal  Bearings  and  Disc  Bearings 

and   Saving   of   Energy 

was  taken  at  155  kroner  ($31.00)  per  ton.*  Assuming  an 
annual  traffic  of  140,000  car-axle  kilometers,  the  saving 
V  amounted  to  983  kroner  (about  $196.60)  per  car.  On  this 
n  basis,  the  saving  would  pay  the  cpst  of  the  new  bearings  in 
.  about  a  year  and  a  half,  including  the  expense  of  periodical 
'  '■'  overhauling. 

In  freight  service,  the  percentage  of  coal  saved  would  not 

";■  be  so  great  as  the  distance  traveled  in  a  year  by  each  car 

■  ;  would  be  less,  but  since  the  life  of  the  bearings  is  likely  to 

'.':■'  be  greater,  it  is  believed  that  even  on  freight  cars  disk  Ijear- 

■  ings  would  prove  economical.     With   freight  cars  the  ad- 

>;  vantage  of  easier  starting  would  assume  greater  imjx)rtance. 

•The  normal  value  of  the  kroner  is  about  26  cents  and  the  present  value 

' '"._  about  20  cents. 


In  ore  traffic  on  the  Swedish  State  Railways  it  has  been  estab- 
lished that  the  same  engine  with  equal  coal  consumption  is 
able  to  haul  28  or  33  cars  provided  with  sliding  bearings 
and  ball  bearings,  respectively,  on  the  line  between  Kiruna 
and  (Jellivare,  equal  to  a  coal  saving  of  18  per  cent.  On 
the  line  from  Ripats  to  Lulea  the  corresponding  numbers 
are  29  and  38  ore  cars,  equal  to  a  coal  saving  of  31  per  cent. 
On  an  electric  road  a  four-axle  car  equipped  with  ball  bear- 
ings has  shown  a  saving  of  energy,  measured  in  electric 
units,  of  23  per  cent. 

The  first  car  to  which  the  disk  bearings  were  applied 
weighs  36  tons,  including  the  weight  of  passengers,  which 
makes  the  pressure  on  each  journal  4.5  tons.  The  car  had 
covered  190,000  kilometers  (118,000  miles)  in  fast  passen- 
ger service  on  Nov.  9,  1920,  and  the  original  set  of  bear- 
ings was  still  in  use. 

The  Swedish  State  railways  have  also  had  ball  bearings 
in  service  since  1913  on  cars  weighing  42  and  43  tons,  an 
average  journal  pressure  of  5.2  tons.  The  first  defect  de- 
veloped after  the  car  had  traveled  240,000  kilometers  (149,- 
000  miles).  One  car  has  been  in  service  for  two  years  with- 
out any  defects  in  the  bearings.  Other  companies  are  de- 
veloping entirely  new  types  of  ball  l^earings  and  further  im- 
provements are  anticipated.  '"' 
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;'      Periodical    Repairs    for    Freight    Cars*    .   ..^  ■ 

BY  F.  S.  GALLAGHER  •    •  'V 

'  '  : '' '^        Engineer  of  Rolling  Stock,  New  York  Central 

A  freight  car  is  constructed  and  the  manufacturers 
are  instructed  to  deliver  it  to  some  point  where  it  is 
put  in  service  and  there  it  stays  until  it  is  about  ready 
to  drop  to  pieces.  In  the  case  of  locomotive  or  pas- 
senger car  it  is  different.  Locomotives  are  usually  brought 
into  the  shop  and  given  designated  repairs  after  cer- 
tain mileage,  and  the  same  is  true  with  the  coach,  but  it  is 
usually  based  on  a  time  period.  But  the  freight  car,  the 
most  important  of  all  vehicles,  is  put  into  service  and  given 
no  attention  whatever  except  the  attention  necessary  to 
keep  it  in  running  condition  and  maintain  safety  appliances. 
Why  should  we  not  treat  a  freight  car  in  the  same  manner 
as  we  do  a  passenger  car  or  locomotive,  by  bringing  it  into 
the  shop  after  a  certain  designated  mileage,  or  after  a  cer- 
tain length  of  service,  and  make  certain  repairs,  thus  always 
keeping  the  car  in  first-class  condition  ?n 

This  is  a  scheme  which  would  take  sbme  study  to  work 
out  properly,  but  when  once  worked  out  I  believe  would 
work  to  the  advantage  of  the  railroad  company,  because  at 
all  times  we  would  know  the  condition  of  the  equipment. 
To  successfully  work  out  a  scheme  of  this  kind  would  re- 
quire the  co-operation  of  all  of  the  railroads  in  the  country. 
If  cars  were  stenciled  in  a  manner  to  indicate  during 
what  period  they  should  receive  their  periodical  repairs,  the 
railroad  in  whose  possession  the  cars  might  be  would  be  re- 
sponsible to  the  owning  road  to  see  that  the  repairs  are  made 
or  the  cars  are  returned  home  for  repairs.  This  would 
necessitate  making  it  a  requirement  in  interchange  that  the 
cars  be  either  repaired  or  sent  to  the  home  road  for  repairs. 

This  periodical  repair  might  not  amount  to  much,  it  might 
possibly  be  painting  or  proper  attention  to  the  draft  gear,  or 
repairs  to  some  of  the  brake  apparatus,  but  it  seems  to  me 
that  there  should  be  some  designated  time  when  a  freight 
car  should  be  brought  into  the  shops  for  necessary  repairs 
other  than  depending  upon  the  judgment  of  the  yard  in- 
spector as  to  whether  or  not  the  car  should  continue.  I  think 
we  would  have  a  large  decrease  in  so-called  heavy  repairs  and 
rebuilding  if  we  could  periodically  bring  the  cars  in  and  do 
certain  things  to  them. 

•From  a  paper  presented  before  the  New  York  Railroad   Club. 


Pacific  Fruit  Express  Refrigerator  Cars 


■•i.'  ■■ 


Insulation    Around    the    Sides    and    Ends    is    Un-    • 
broken;  A  Continuous  Layer  of  Cork  in  the  Floor     / 


THE  Union  Pacific  has  recenUy  placed  in  service  4,000 
refrigerator  cars  for  the  Pacific  Fruit  Express,  1,000 
of  which  were  built  in  the  company's  shops  and  orders 
for  3,000  of  which  were  distributed  among  the  following 
builders: 

Piillman   Company    ..■■••;•;•••; .'•  •  •  •  • . .'. •^;-'< ^ . > 900 

American  Car  &  Foundry  Company 900 

Haskell  &  Barker  Car  Company,  Inc 700 

Mf.   Vernon   Car    Manufacturing   Company 300       ■. •-> 

Pacific  Car  f;  Foundry  Company 200 

These  cars  in  general  follow  conventional  lines  of  design 


Horizontal  Section  Through  the  End  and  Side  of  the  Car,  Showing 
the   Method   of  Carrying   the    Insulation   Around   the   Corner 

but  possess  a  number  of  details  of  interest,  notably  the  type 
and  method  of  applying  the  insulation.  The  cars  have  the 
following  general  dimensions: 

Length    over    sheathirs •  i. .  .■■.'.i^-'. 

Length    between    ice    tanks 

Width   over   sheathing 

Width   inside   of   lining 

Height,  top  of  floor  to   ceiling 

Cubic  capacity  between   ice  tanks 

Capacity  of  both  ice   tanl<!. ,  . . .  . 

Distance  from  center  to  center  of  bodv   bolsters 

Truck   wheel   base 

Capacity    

Truck  capacity 

-ight  weight  of  car  complete   fhuilt  up  centre  sill) . . . 
Light   weight   of   car   complete    (Bettendorf)". 


40  ft. 

33  ft 

9  ft. 

8  ft. 


111-^   in 
2M  in 
2^  in 
2H  in 
7  ft.     5tV  in 
2.029    cu.    ft. 
10,500  lb. 
30   ft.  8  in. 
5   ft.   6  in. 
60,000  lb. 
80,000   lb. 
53.500   lb. 
52.200  lb. 


The  cars  were  built  to  two  designs,  differing  only  in  the 
trucks  and  underframe  construction.  In  one  of  these  the 
Bettendorf  single  I  section  center  sill  and  Bettendorf  trucks 


are  used  while  the  otlier  involves  a  double  fish  belly  center 
sill  built  up  of  plates  and  structural  sections,  and  is  carried 
on  Vulcan  trucks.  ,  -        .:;>::--::  ■^.:-    .■[ 

.    .  Underframes  .'-.:'.■- 

The  principal  member  of  the  Bettendorf  underframe  is 
an  18-in.,  92-lb.  Bethlehem  girder,  the  depth  of  which  is 
reduced  to  14  in.  at  the  bolster.  The  bolster  is  an  8-in.. 
34.5-lb.  H-section,  which  is  framed  through  the  center  sill 
and  the  rear  ends  of  the  draft  sill  castings. 

The  center  sills  of  the  other  underframe  are  built  up  of 
5/16-in.  web  plates  with  3-in.  by  3-in.  by  5/16-in.  angle 
flanges  at  the  top  on  the  outside  only  and  3-in.  by  3-in.  by 
^-in.  angle  flanges  on  the  inside  and  3.-in.  by  3-in.  by 
54-in.  angle  flanges  on  the  outside  at  the  bottom  of  each 
plate.  The  sills  are  completed  with  two  %-in.  superim- 
posed top  cover  plates,  the  lower  one  extending  the  entire 
length  of  the  sills  and  the  other  extending  8  ft.  toward  each 
end  from  the  transverse  center  line  of  the  car.  The  bolsters 
on  this  underframe  are  also  of  built  up  box  section;  the  5/16- 
in.  web  plates  are  spaced  8  in.  back  to  back  and  reinforced 
with  2J/^-in.  by  2J^-in.  by  5/16-in.  angles  on  the  outside  at 
both  top  and  bottom.  The  bolsters  are  completed  wath  tap 
and  bottom  cover  plates,  the  latter  being  continuous  and  are 
attached  to  the  center  sills  on  either  side  with  one  horizontal 
and  two  vertical  comer  angles. 

In  other  respects  the  two  underframes  are  similar.     Both 
have  four  8-in.,  18-lb.  I-section  needle  beams,  and  in  each 
case  the  end  and  side  members  are  4-in.  by  4-in.  by  ^-in. 
and   4-in.   by   3-in.   by    ^-in.    angles,   respectively. 
..•■-~.--  ■-■^    V       The  Car  Bodies  .  /'.".*.r.    •; 

The  construction  of  both  car  bodies  is  essentially  the 
same.  Both  have  wood  frames  with  the  exception  of  the 
carlines,  which  are  of  pressed  steel.  The  bodies  are  built 
up  on  wood  sub-sills;  those  for  the  sides  and  ends  are 
framed  into  and  bolted  to  the  angle  members  of  the  steel 
underframe;  while  the  intermediate  sills  are  bolted  on  top 
of  the  needle  beams. 

The  entire  floor  construction  is  placed  above  the  inter- 
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dimension-;.  The  coefficient  of  friction  is  about  0.13  per 
cent,  or  about  tlie  same  as  for  ball  bearings.  The  desimi 
of  disk  bearing  bo.x  used  on  the  Swedish  railways  is  shown 
in  Fig.  3.  On  each  journal  are  placed  two  bearinc;>  of  the 
same  type  and  dimensions  which  are  coupled  toiiether  ><) 
that  they  take  up  axial  pressure  in  common. 

In  the  absence  of  test  data  to  show  the  savins  effected  b\ 
the  reduction  of  friction.  Mr.  Danielson  >ul)mitted  calcula- 
tions on  a  theoretical  l)asis.  The  average  resistance  o*"  flu 
car  with   iournal   bearini,'-  wa-  assumed  to  be  as  ?h(,;\vii   in 


Fig.  + — Rolling  and  Total  Resistance  of  Cars  With   Ball  Bearings  and 

Journal    Bearings 


jeing  the  results  of  te-?t.>  ui  car-   with 


I'iy;.  4.  these  curve; 

plain  and  ball  bearin.^s^  conducted  on  tlie  Swedi?h  state  rai 
ways.  From  the.-e  experiments  modified  on  a  basis  of  Stri- 
beck"s  investigation.-  of  journal  friction,  the  resistance  curve- 
for  trains  with  di.-k  bearings  and  witli  journal  Itearing-  have 
been  derived  a-  shown  in  Fig.  5.  On  tlie  basi.-  of  a  train 
consisting  of  an  engine  weighing  70  long  tons  with  the  wcigiit 
of  the  tender  and  cars  equal  to  400  ton>.  operating  over  ;i 
given  section  of  road.  200  kilomi'ters  lonii.  th.e  coal  mjii- 
sumption  was  a.-sumed  to  be  0.,S2.>  kilogram-  per  car  a\l» 
kil<.n)eter  (1.1.^  lb.  per  car  axle  mile)   and  the  price  ni'  m  .,1 


Train  Rts'-S'rtrze 
»Vifh  Disc  BeT-'ogs 


Re5is*ance  o* 
Locorro^'va 


tO^'i'BS   30'  IJvT 


60 


too 


43  f>0 

K"-^.    Par  Hour. 

Fig.  5 — Train   R«sistance  With  Journal   Bearings  and   Disc   Bearings 

and    Saving    of    Energy  . 

was  taken  at  155  kroner  ($31.00)  per  ton.*  Assuming  an 
annual  traffic  of  140,000  car-axle  kilometers,  the  savinu' 
amounted  to  983  kroner  (about  $196.60)  per  car.  On  thi- 
basis.  the  saving  would  pay  the  cost  of  the  new  bearing-  in 
about  a  year  and  a  half,  including  the  expense  of  periodical 
overhauling. 

In  freight  service,  the  percentage  of  coal  saved  would  n<it 
be  so  great  as  the  distance  traveled  in  a  year  by  each  car 
would  be  less,  but  since  the  life  of  the  ])earings  is  likely  lo 
be  greater,  it  is  believed  that  even  on  freight  cars  disk  bear- 
ings would  prove  economical.  With  freight  cars  the  ad- 
vantage of  easier  starting  would  assume  greater  importance. 


In  ore  traffic  on  the  Swedish  State  Railways  it  has  been  estab- 
b-hed  that  the  same  engine  with  ecjual  coal  con.-umption  is 
able  to  haul  28  or  33  cars  provided  with  sliding  bearings 
and  ball  l>earings,  respectively,  on  the  line  between  Kiruna 
and  Gellivare,  equal  to  a  coal  saving  of  18  per  cent.  On 
the  line  from  Ripats  to  Lulea  the  corresi)onding  number- 
are  29  and  38  ore  cars,  cnjual  to  a  coal  saving  of  31  j)er  cent. 
On  an  electric  road  a  four-axle  car  equipped  with  ball  bear- 
ings has  shown  a  saving  of  energy,  measured  in  electrii 
units,  of  23  per  cent. 

The  first  car  to  which  the  disk  bearings  were  applied 
weighs  36  tons,  including  tlie  weight  of  pa.ssengers.  which 
makes  the  pressure  on  each  journal  4.5  tons.  The  car  had 
covered  190,000  kilometers  (118,000  miles)  in  fa.-t  pa.-sen- 
ger  serv'ice  on  Nov.  9,  1920,  and  the  original  set  of  bear- 
ings was  still  in  use. 

The  Swedish  State  railway.^  have  also  had  ball  bearings 
in  service  since  191.^  on  car-  weighing  42  and  43  ton-,  an 
average  journal  j^ressure  of  5.2  tons.  The  first  defect  de- 
veloped after  the  car  had  traveled  240.000  kilometers  (149.- 
000  miles).  One  car  lias  Inen  in  '^erviie  for  two  years  \vitli- 
out  any  deft'it-  in  the  bearing-.  Other  companies  an>  dr- 
veloping  entirel}-  new  tyfies  of  ball  bearings  and  further  im- 
|"-(>vemi'nts   are   anticipated. 


•The  nornuT'i  vn! 


the  kroner   i-.  al  out   26  cent~  .itid  tlic   present  vaha- 


IVriotliral     lu'[»aii>    [or    Tr*  i|;lit    (l;irs'^' 

I5Y  F.  S.  GALLAGHER 
Kiigineer  of  Rolling;  Stock.  .New  York  Central 

.\  freight  car  is  constructed  and  the  manufacturers 
are  instructed  to  deliver  it  to  some  point  where  it  is 
put  in  service  and  there  it  stays  until  it  is  about  ready 
to  drop  to  pieces.  In  the  ca.se  of  locomotive  or  pa.-- 
sengcr  car  it  is  different.  Locomotives  are  usually  brought 
into  the  shop  and  given  designated  repairs  after  cer- 
tain mileage,  and  the  same  is  true  with  the  coach,  l»ut  it  is 
usually  based  on  a  time  period.  But  the  freight  car,  the 
most  important  of  all  vehicles,  is  put  into  .^^ervice  and  given 
no  attention  whatever  except  the  attention  necessary  to 
keej)  it  in  running  condition  and  maintain  safety  appliances. 
Why  should  we  not  treat  a  freight  car  in  the  same  manner 
as  we  do  a  passenger  car  or  locomotive,  by  bringing  it  into 
the  shoj)  after  a  certain  designated  mileage,  or  after  a  cer- 
tain length  of  service,  and  make  certain  repairs,  thus  always 
keejiing  the  car  in  first-class  condition? 

This  is  a  scheme  which  would  take  some  study  to  work 
out  properl}-,  but  when  once  worked  out  I  believe  would 
work  to  the  advantage  of  the  railroad  company,  because  at 
all  times  we  would  know  the  condition  of  the  equipment 
To  successfully  work  out  a  scheme  of  this  kind  would  re- 
(|uire  the  co-operation  of  all  of  the  railroads  in  the  countrA'. 
If  cars  were  stenciled  in  a  manner  to  indicate  during 
what  period  they  should  receive  their  jtcriodical  repairs,  the 
railroad  in  whose  pos.session  the  ( ar-  might  be  would  be  re- 
sponsible to  the  owning  road  to  .«ee  that  the  repairs  are  made 
or  the  (ars  are  returned  home  for  repairs.  This  would 
necessitate  making  it  a  ri-quirenn-nt  in  interchange  that  the 
cars  be  either  repaired  or  sent  to  the  home  road  for  repairs. 

This  periodical  repair  might  not  amount  to  much,  it  might 
possildy  i)e  painting  or  proper  attention  to  the  draft  gear,  or 
repairs  to  .-ome  of  the  brake  apparatus,  but  it  seems  to  me 
that  there  should  be  some  designated  time  when  a  freight 
car  should  be  brought  into  the  shops  for  necessary  repair.- 
other  than  depending  u])on  the  judgment  of  the  yard  in- 
sjiector  as  to  whether  or  not  the  lar  should  continue.  I  think 
we  would  have  a  large  det  rea.«;e  in  .-o-called  heavy  rei)airs  and 
rebuilding  if  we  could  jteriodically  liring  the  cars  in  and  dc 
certain  things  to  them. 

'From  a    pnper   tirespnteH    before   tlie    New    Vnrlc   Kailroad    CMi. 


J 


■:-£ 
.-.it. 

I 


•'* 


4 


-3 


-yt. 


'^4 


Pacific  Fruit  Express  Refrigerator  Car 

Jtisulalioii    Aroiiiul    the    Side:?    anrl    Kiul?;    is    Un- 
hnjken;  A  Contiiuioiis  Laver  of  Cork  in  tlir  Floor 


THI.  Liiiuu  Paciiic  has  ixctiuly  plaied  in  service  4,000 
It  irigorator  cars  for  tlie  Pacilic  Fruit  Express,   1.000 
ot  which  were  built  in  the  company's  shops  and  orders 
for  3.000  of  which   were  distributed   among  the  -following 
builders : 


Pullman    Con'iany    .  ; , . .  . 

ArTKrica!!  T.ir  \-  Fmniitv  f'oiri'an.'  ....... 

Haskell  &■  Ivrvkcr  f'.nr  <  ompatiy.   Im-.....; 

Mt.    Vefion   <'.ir    .Manin'aclitrinu    L'liup.iny.. 
I'acif.c  Ci'r  i^   F'Hiniliy  Coinii.nii ...  . 


01 K) 
300 


These  cars  in  general   follow  conventional  lines  of  desiun 


Sec+'fon  Through  ^nd. 

Horizontal  Section  Through  the  End  and  Side  of  the  Car,  Showing 
the    Method    of    Carryirg    the    Insulation    Around    the    Corner 


but  posses.^  a  number  of  .Jetails  of  inte 
and  method  of  applying  the  insulation, 
following  general  dimensions: 

I-<'n!fth    over    -iuathipi;.  . .  .  . 

I  i-n-ili    betwi.  n    itc    i.if.L.s ,.. 

U  iiith    ov(  r    sju.itliiii'.; .;. 

Width   iiisi.'.c   of    lining; :  ...  . 

Heipht,   top   of   f\n'-r   t.i    ,,iliii»; 

<;Ubic  capacity  betucf  ii   m-  taiiK- . 

Capacity  of  b<nh  ke  i.-nk-    , , 

nist.ince  froin  centfi    t..  .,  rter  <■!'  luviv 

Truck   wheel    base,  .  : ".  . 

'.apacity , 

1  riulv  criii.TLJty 

-leht   wcicht   of  car   fiiiip!<-t>-    I'liijlt   ii|)  ctiitn 
l-iRht    weiclu   of   car    complete    a?ettcii<lorf ) .  . 


rest,  notably  the  ty[>e 
The  cars  have  the 


\<.r-.  . 


<ill ) 


■40    fi. 

li:.s   it^ 

.'3    ft. 

2H   in 

«    It. 

2^/^   ill 

8    ft. 

2f4   in 

7  ft. 

5.V  it. 

2.^)2<» 

Cll.     ft. 

io..=;<io 

Hi. 

^■■\  ft. 

8  in. 

.i  ft. 

6  in: 

(Kt;Oi)0 

U>. 

•SO.OlK) 

11..- 

S.^.VMi 

11.. 

52.200 

11.. 

The  car.-  were  built  to  two  design-, 
trucks  and    underfraine   construction. 
Bettendorf  sinde  I  section  center  sill  a 


differing  only  in  the 
In  one  of  these  the 
nd  Bettendorf  trucks 


arc  u>eil  uhik  iul-  ullitr  involves  a  doul<le  h^h  belly  crnier 
-ill  l>uilt  up  of  plat.  -  and  structural  .-ections,  and  is  carried 
on  X'ulcan  trucks. 

I  lulrrfraiiH*- 

The  prin<.ipal  nivnii>rr  of  the  Jiettendorf  underframe  is 
an  IS-in..  92-lb.  Bethlehem  girder,  the  depth  of  which  is 
reduced  to  14  in.  at  the  bolster.  .  The  bolster  i^  an  .^-in.. 
.>4.5-lb.  H-section,  which  is  framed  through  tlie  center  sill 
anrl  the  rear  ends  of  the  draft  .<ill  tastings. 

The  center  sills  of  the  other  underframe  are  built  up  of 
.>  16-in.  web  plates  with  o-in.  bv  3-\n.  bv  5/I6-in.  anule 
ll'inges  at  the  top  on  the  outside  only  and  .>-in.  by  3-in.  b} 
4 -in.  angle  tlanges  on  tl\e  inside  and  3-in.  by  3-in.  by 
^j-in.  angle  flanges  on  the  outside  at  the  bottom  of  eacJi 
plate.  The  sills  are  conij)leted  with  two  j4-in.  superim- 
jKised  top  cover  jdates.  tlie  lower  one  extending  the  entire 
length  of  the  sills  and  tin  (»ther  exU-nding  N  ft.  toward  each 
end  from  tlie  transverse  *  enter  line  of  the  car.  The  bolsters 
on  this  underframe  are  alM)  of  built  up  box  section;  the  5/16- 
in.  web  plates  are  spaced  8  in.  back  to  back  and  reinforced 
with  2J^-in.  by  2'j-in.  by  5  ^16-in.  angles  on  the  out-ide  at 
both  top  and  bottom.  The  liolsters  are  completed  with  top 
and  l)ottom  cover  plates,  the  latter  being  continurus  and  are 
attached  to  the  center  -ills  on  either  side  with  one  horizontal 
and  two  vertical  corner  angles. 

In  other  respect-  the  two  underframes  are  similar.  Both 
have  four  S-in..  IS-lb.  I-section  needle  beams,  and  in  eath 
ca.«e  the  end  and  .'^ide  mt^mbers  are  4-in.  l)y  4-in.  bv  \<-in. 
and    4-in.    by   3-in.    by    3^-in.    angles,    respectively. 

The  Car  Bodies 

The  construction  of  both  car  bodies  is  ess<'ntiallv  the 
same.  Both  have  wood  frames  with  the  exception  of  tlie 
carlines.  whi(h  are  of  pressed  steel.  The  bo<lies  an-  built 
up  on  wood  sub-sills:  those  for  the  sides  and  end?  are 
framed  into  and  bolted  to  the  angle  members  of  the  steel 
underframe:  while  the  intermediate  sills  are  bolted  on  top 
of  the  needle  beams. 

The   entire   floor  con.'^trurtion   is  placed   above   the   inter- 
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mediate  sub-sills  with  no  enclosed  air  spaces,  which  makes 
it  possible  to  provide  continuous  floor  insulation.  The  lower 
floor  is  ^-in.  tongued  and  grooved  material  nailed  directly 
to  the  top  of  the  intermediate  sub-sills,  the  ends  of  the 
boards  resting  on  IJ^-in.  by  l^^-in.  angle  supports  bolted 
to  the  inside  faces  of  the  side  sub-sills.  This  floor  is  cov- 
ered with  a  }i-in.  coat  of  Sarco  Bituminous  Seal,  applied 
hot.  A  2-in.  course  of  Nonpareil  Cork  Board  is  then 
laid  while  the  bituminous  compound  is  still  hot  and  this  is 
sealed  with  another  54-iii-  coat  of  the  hot  waterproof  com- 
pound. The  insulation  thus  built  up  is  covered  with  a  layer 
of  Peerless  mica  surfaced  insulating  paper  with  the  seams 
carefully  joined  to  prevent  moisture  passing  through  and  the 


Cross  Section  of  the  Car  Body  at  the  Door 

upper  floor,  of  1^-in.  tongued  and  grooved  material  is  then 
laid.  The  ends  of  the  flooring  are  nailed  to  the  tops  of  the 
side  sub-sills  and  the  boards  are  further  secured  by  nailing 
through  the  insulation  into  the  two  center  sub-sills. 

The  side  construction  provides  three  air  spaces  between 
the  inside  lining  and  the  sheathing.  The  first  course  of 
insulation,  consisting  of  one  layer  of  ^-in.  Keystone  hair 
felt  between  courses  of  three  ply,  waterproofing  paper  is 
placed  outside  the  frame  before  the  outside  sheathing  is 
applied.  This  insulation,  as  is  shown  in  one  of  the  draw- 
ings, extends  continuously  from  door  post  to  door  post  around 
each  end  of  the  car  and  is  secured  to  the  frame  members  by 
H-in.  nailing  strips.  After  a  layer  of  Per  Bona  insulating 
paper,  also  extending  continuously  from  door  post  to  door 
post,  has  been  laid  over  the  nailing  strips,  the  sheathing  is 


applied.    There  is  a  nominal  air  space  of  ^-in.  between  the 
unrestrained  portions  of  the  insulation  and  the  sheathing. 

An  intermediate  lining  of  ^-in.  ship  lap  material  is  nailed 
to  the  inside  of  the  frame  members,  and  against  this  is  laid 
the  inside  insulation,  consisting  of  two  thicknesses  of  the 
hair  felt  covered  on  each  side  with  three-ply  waterproofing 
paper.     This  extends  continuously  around  the  ends  of  the 
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Section  Through  the  Side  of  the  Car,  Showing  Details  at  the  Junc- 
tion of  the  Side  With  the  Ceiling   and   Floor 

car  from  door  post  to  door  post,  and  is  held  in  place  by 
1-3/16-in.  nailing  strips  over  which  is  placed  a  continuous 
covering  of  Per  Bona  insulating  paper  before  the  inside 
lining  is  applied. 

In  the  bottom  of  the  side  and  end  walls,  a  strip  of  1-in. 
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■  by  4-in.  cork  board  is  laid  on  top  of  the  floor  between  the 
,  .  inside  lining  and  the  inside  layers  of  insulation.     This  is 
held  in  place  against  the  floor  by  a  1-3/16-in.  belt  strip 
placed  directly  above  it.     To  further  protect  the  insulation 
.  Vand  the  concealed  wood  work  at  the  floor  line  from  the  pene- 
■ .  tration  of  moisture,  the  lower  edges  of  the  two  inside  layers 
■.of  hair  felt  are  enclosed  in  a  waterproof  cotton  fabric  placed 
under  the  edges  of  the  insulation  and  folded  up  the  sides 
;.   for  a  distance  of  two  inches  above  the  floor;  the  nailing  strips 
■■■'''■■  for  the  blind  lining  at  the  floor  are  covered  with  canvas  laid 
in  white  lead  on  the  floor  and  lining  sides,  and  the  5/16-in. 
spaces  between  the  ends  of  the  floor  boards  and  the  outside 
:•   faces  of  the  side  sills  are  filled  with  hot  waterproofing  com- 
pound extending  up  3J^-in.  to  the  top  of  the  blind  lining 
nailing  strips.  The  doors  are  built  up  with  the  same  arrange- 
ment of  insulation  as  tliat  in  the  sides  of  the  car.   They  are 
•fitted   with   Miner   fasteners   and   insulation    for  the   joints 
between  and  around  the  doors. 

The  Roof 

:  /  The  cars  are  fitted  with  the  Murphy  X  L  A  outside  metal 
roof  and,  with  the  exception  of  those  at  the  ends  of  the 
hatchways,   the   car-lines   are  of  pressed   steel  of   inverted 


separate  hinge  connections  and  they  are  arranged  so  that  the 
hatches  may  be  opened  for  ventilator  service.  The  cover 
is  held  open  by  a  simple  adjustable  support  and  the  plug  is 
supported  from  the  cover  by  a  sliding  attachment,  normally 
not  ccMinected,  but  easily  brought  into  play  when  both  are 
fully  opened. 

The  Bonkers 

The  bunkers  are  enclosed  by  a  bulkhead,  the  outside  face 
of  which  is  3  ft.  4  in.  from  the  end  lining.  The  bulkhead 
is  built  up  on  3-in.  by  4-in.  oak  posts  and  consists  of  two 
courses  of  ^-in.  tongued  and  grooved  material  separated  by 
two  3^-in.  thicknesses  of  hair  felt  insulation  covered  with 
three-ply  waterproofing  paper.  The  first  course  is  laid 
against  nailing  strips  between  the  posts  and  the  outer  course 
is  nailed  directly  to  the  faces  of  the  posts.  The  top  bulkhead 
opening  is  14  in.  deep  and  the  bottom  12  in. 

The  ice  tank  is  fitted  with  a  floor  pan  of  galvanized  steel 
and  the  lining  of  the  end  and  sides  of  the  car  is  covered  with 
galvanized  iron  from  the  floor  pan  flashing  to  the  ceiling. 

The  galvanized  wire  ice  basket  is  spaced  lyz  in.  from  the 
end  lining,  1^  in.  from  the  side  linings  and  is  attached 
directly  to  the  inside  faces  of  the  bulkhead  posts.     The  bot- 
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Transverse  and  Longitudinal  Sections  Through  the  Hatch,  Showing  Method  of  Ventilating  the  Car 


U-section  with  one  side  extending  down  to  form  a  support 
to  which  the  ceiling  structure  is  bolted. 

The  roof  insulation  consists  of  four  layers  of  the  5^ -in. 
hair  felt  insulation,  covered  on  each  side  with  three-ply 
waterproofing  paper.  This  insulation' is  placed  between  the 
steel  car-lines  and  the  blind  ceiling,  which  is  built  up  of 
f^-in.  ship  lap  material  on  top  of  2-in.  by  3-in.  transverse 
nailing  strips.  On  the  lower  face  of  the  nailing  strips  the 
^-in.  tongued  and  grooved  ceiling  is  applied  and  the  whole 
structure  is  secured  to  the  car-lines  by  5^-in.  bolts. 

The  details  of  the  construction  of  the  hatchway  openings 
and  the  methods  of  securing  the  insulation  at  these  points 
are  shown  in  the  drawings.  The  hatch  covers  and  plugs 
are  both  hinged  from  single  sets  of  hinge  fixtures  with 


torn  of  the  basket  is  closed  with  an  oak  grate  made  up  of 
3^-in.  by  1^-in.  bars  extending  across  the  car  and  sup- 
ported on  six  supports  of  3-in.  by  5 -in.  oak,  the  tops  of 
which  are  10^  in.  above  the  floor. 

The  floor  racks  are  built  in  two  longitudinal  sections  at 
each  end  of  the  car,  hinged  at  the  sides  to  swing  up  against 
the  lining.  Each  section  is  supported  on  four  If^-in.  by 
3^-in.  longitudinal  members  and  is  made  up  of  l^^-in.  by 
4-in.  boards  spaced  1-9/16-in.  apart. 

The  trucks  on  the  cars  with  the  built  up  underframes 
have  Vulcan  side  frames  and  Buckeye  bolsters,  the  ends  of 
which  rest  on  Barber  roller  spring  seats.  The  axles  have 
5-in.  by  9-in.  journals  and  the  trucks  are  fitted  with  Creco 
No.  2  brake  beams. 


Annual  Report  of  the  Chief  of  the  Bureau  of  Safety 


Defective    Air    Brakes    Still    Constitute    Majority 
of  Safety  Appliance  Defects;  Two  Devices  Tested 


•*'-V 


THE  percentage  of  cars  found  defective,  as  shown  in  the 
annual  report  of  the  chief  of  the  Bureau  of  Safety  for 
me  year  ending  June  30,  1920,  is  higher  than  any  of 
the  past  tave  years.  However,  there  is  some  improvement  m 
the  statistics  of  casualties  to  employees  for  the  year  1919  as 
compared  with  1918.  The  recommendations  made  by  the 
chief  of  the  bureau  in  previous  years  regarding  the  main- 
tenance of  air  brakes  and  the  control  of  freight  trains  on 
heavy  grades  by  air  brakes  exclusively  are  repeated.  A  brief 
summary  of  the  report  is  given  below. 

Safety  Appliances 

The  following  statement  affords  opportunity  for  ready 
comparison  of  the  results  of  inspections  with  previous  years. 
It  has  been  compiled  from  the  figures  for  the  fiscal  years 
ended  June  30,  from  1915  to  1920,  inclusive, 

-''■'•■•  1916  1917  1918  iyi9  1920 

Freight   cars   inspected...  903,566  1,100.104  1,059,913  1,023,942  864,775 

Per    cent    d(  fective J. 72  3.64  3.92  3.7  4.59 

Passenger  cars  inspected.  27,220  29,456  25,732  2i,712  19,849 

Per  cent   defective 1.82  0.85  0.56  0.39  0.77 

Locomotives     inspected...  31,721  37,199  33,806  30,707  23,883 

Per   cent   defective 3.66  2.69  2.18  1.84  2.38 

Number     of     defects     per 

1,000    iuapected    45.56  41.16  44.01  40.92  32.08 

As  shown  by  this  summary,  the  number  of  cars  inspected 
was  less  than  for  the  preceding  years,  but  the  percentage  for 
each  class  of  equipment,  as  well  as  the  number  of  defects 
found  per  thousand  inspected,  have  materially  increased. 
The  decrease  in  the  number  inspected  was  occasioned  by  the 
numerous  special  investigations  which  the  inspectors  were 
called  upon  to  make  during  the  year,  thus  rendering  it  im- 
possible to  devote  as  much  time  as  heretofore  to  regular 
inspection  work.  The  proportionate  increase  in  defects  re- 
ported is  attributed  largely  to  the  abnormal  operating  condi- 
tions which  existed  during  the  year,  resulting  in  the  use  of 
equipment  regardless  of  its  age  or  condition  and  its  continu- 
ance in  service  without  necessary  repairs,  these  conditions 
being  aggravated  by  inadequate  shop  faciliticB  and  repair 
forces. 

Of  the  total  of  47,319  defects  of  all  classes,  3,791  were 
to  couplers  and  parts,  5,035  to  uncoupling  mechanism. 
22,375  to  air  brakes,  4,049  to  handholds,  1,940  to  height  of 
drawbars,  557  to  sill  steps,  1,444  to  ladders,  2,399  to  tun- 
ning boards,  5,507  to  hand  brakes,  36  to  safety  railings,  130 
to  footboards,  12  to  pilot  beam  sill  steps,  36  to  handrails,  3 
to  steps  for  headlights,  and  5  to  power  brakes  on  locomotives. 

It  will  be  noted  that  air-brake  defects  continue  to  repre- 
sent by  far  the  most  numerous  class.  Nearly  50  per  cent  of 
all  defects  reported  were  to  visible  parts  of  air  brakes,  more 
than  20,000  of  these  defects  being  found  in  but  five  parts.. 
The  number  of  cars  with  brakes  cut  out  of  service  continues 
unduly  large.  Of  the  22,375  air-brake  defects  reported, 
7,344,  or  nearly  33  per  cent  of  the  whole  number,  were  cut- 
out brakes.  At  numerous  terminals  it  is  a  common  occurrence 
for  cars  with  cut-out  brakes  to  be  made  up  in  trains  and 
permitted  to  depart  in  that  condition,  although  facilities 
exist  at  such  terminals  for  making  necessary  repairs  to  place 
all  power-brake  equipment  in  operative  condition.  This 
practice  should  be  discontinued. 

The  condition  of  the  air  brakes  in  trains  prior  to  de- 
parture, as  ascertained  by  the  commission's  inspectors  by 
means  of  terminal  or  standing  tests,  is  tabulated  in  the  report. 
This  table  shows  the  results  of  tests  of  938  trains,  composed 
of  30,578  cars.    The  brakes  on  94.7  per  cent  of  these  cars 


were  in  operative  condition  when  the  trains  tested  departed 
from  the  terminals.  Of  the  total  number  of  cars,  there  were 
5  nonair  cars,  178  cars  with  the  brakes  cut  out,  and  1,431 
cars  on  which  the  brakes  did  not  apply,  making  a  total  of 
1,614  cars  on  which  the  brakes  were  not  operative  when 
leaving  terminals. 

Another  table  represents  the  conditicm  of  the  air  brakes, 
as  ascertained  by  the  commission's  inspectors  by  means  of 
terminal  or  standing  tests,  upon  arrival  of  trains  at  terminals. 
This  table  shows  that  in  149  trains,  consisting  of  5,819  cars, 
the  brakes  were  operative  on  88  per  cent  of  the  cars.  Of  the 
total  number  of  cars  in  these  trains  there  were  194  with 
the  brakes  cut  out  and  477  on  which  the  brakes  did  not 
apply,  or  671  cars  with  inoperative  brakes.  This  table  shows 
that  of  41  roads  on  which  arriving  tests  were  made  there 
were  14  on  which  trains  did  not  have  an  average  of  85  per 
cent  operative  brakes.  It  is  apparent  that  the  law  is  not 
b&ing  complied  with  as  to  the  minimum  percentage  prescribed 
by  the  order  of  the  commission  of  June  6,  1910,  nor  as  to 
the  requirement  that  all  air-brake  cars  associated  with  the 
minimum  percentage  must  also  be  used  and  operated.  The 
arriving  tests  show  the  condition  of  air-brake  equipment 
from  a  practical  operating  standpoint  Carriers  should  take 
necessary  measures  to  insure  strict  compliance  with  the  law 
and  see  to  it  that  trains  at  all  times  are  operated  not  only 
with  the  minimum  percentage  of  operative  brakes  specified 
by  law,  but  also  with  all  associated  air  brakes  used  and 
operated. 

On  March  2,  1920,  application  was  filed  by  the  American 
Railroad  Association  for  a  further  extension  of  time  within 
which  to  equip  cars  in  service  on  July  1,  1911,  to  conform 
to  the  standards  of  equipment  prescribed  by  the  commission's 
order  of  March  13,  1911.  This  application  for  an  extension 
of  time  was  denied  by  the  commission  on  August  7,  1920. 

The  report  calls  attention  to  violations  of  the  Safety 
.\ppliance  Act  occurring  at  interchange  points.  One  carrier 
delivers  cars  to  another  with  defective  safety  appliances  and 
the  receiving  carrier  moves  the  cars  to  its  yard,  thus  making 
two  violations  of  the  law.  Adequate  inspection  and  proper 
repairs  prior  to  assembling  cars  for  interchange  movement 
are  recommended  to  eliminate  this  difficult}'.  The  practice 
of  permitting  defective  cars  to  accumulate  and  making  them 
up  in  a  train  for  movement  to  a  repair  point  is  also  con- 
demned. Recently  two  suits  were  instituted  against  carriers 
for  movement  of  trains  of  this  nature. 

The  handling  of  logging  trains  is  again  referred  to  and 
the  chief  inspector  states,  in  view  of  the  conditions  existing, 
the  law  should  be  amended  by  placing  further  restrictions 
upon  the  operation  of  such  trains.  ,;;, 

Mention  is  again  made  of  the  handling  of  trains  down 
heavy  grades  by  means  of  hand  brakes  supplemented  by  air 
brakes.  Suits  are  being  instituted  for  the  purpose  of  com- 
pelling strict  observance  of  the  law.  A  statement  is  made  that 
controlling  trains  by  air  brakes  alone  is  the  safer  and  better 
Dractice  and  is  dependent  merely  on  proper  maintenance  of 
air  brake  equipment.  Defective  hand  brakes  are  also  men- 
tioned as  the  source  of  many  suits.  %■-  f  .•;  7    "  •  •;- 

Summary  of  Casualties  •  ".:.:\  ■ 

The  casualties  on  steam  railroad.«  in  connection  with  the 
operation  of  trains  during  the  calendar  vear  1919  are  sum- 
marized in  the  table  shown  on  the  following  page.  ■  >^ 
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In  addition  there  were  483  persons  killed  and  96,452 
injured  in  nontrain  accidents  during  the  year,  in  comparison 
with  589  killed  and  110,431  injured  during  the  previous  year. 
During  the  calendar  year  1919  there  were  108  employees 
killed  and  1,975  injured  in  coupling  or  uncoupling  locomo- 
tives or  cars,  as  compared  with  164  killed  and  2,332  injured 
during  1918.  Casualties  to  employees  in  1919,  due  to  coming 
in  contact  with  fixed  structures,  resulted  in  56  deaths  and 


results  of  the  inspection  of  safety  appliances  and  tests  of  air 
brakes  on  trains  arriving  at  and  departing  from  terminals. 
Numerous  judicial  interpretations  of  the  safety  appliance 
law  are  summarized  in  the  report. 


.■.,.-..•  ..■^.i.      v.- ■,•/:.._-;.•:    ■'•.  •..:   -     ■   •■  • Number  of  persons 

■■■■■^.r.-     ■•      ■■■■:.■;■■■•■;'■•     ■•■"■-       •■•■    •■-    •-    , ••■ ^ 

Class  of  persons  ..■.'.-'•■  Killed  Injured 

Trespassers    ;:...:. 2,553  2,658 

Emj^oyees     1,759  36,601 

Passengers     273  7,456 

Persons    carried    under    contract,    such    as    mail    clerks, 

Pullman  conductors,   etc 28  691 

Other     nontrespassers 1,882  5,195 

Total  of  above  classes 6,495  52,601 

1,009  injuries,  the  corresponding  figures  for  1918  being  83 
and  1,367.  In  1919  there  were  97  employees  killed  and 
6,219  injured  in  getting  on  or  off  cars  or  locomotives. 

During  the  year  ended  June  30,  1920,  90  train  accidents 
were  investigated  by  this  bureau,  consisting  of  58  collisions 
and  32  derailments.  The  collisions  resulted  in  the  death  of 
179  persons  and  the  injury  of  1,158  persons;  the  derailments 
resulted  in  the  death  of  60  persons  and  the  injury  of  481 
persons,  a  total  of  239  killed  and  1,639  injured. 

.•:-.:■..'••.  Investigation  of  Safety  Devices 

During  the  year  tests  were  conducted  of  the  device  of  the 
United  States  Train  Signal  Co.,  of  Portland,  Me.  This  de- 
vice is  an  electropneumatic  signal  system  providing  means  of 
transmitting  signals  between  the  cars  and  the  locomotive  in  a 
train,  and  vice  versa.  It  consists  of  electropneumatic  valves 
controlled  by  a  series  circuit,  one  valve  being  installed  in 
each  car  or  locomotive  cab,  and  provided  with  indicators, 
both  audible  and  visual,  which  are  operated  when  the  circuit 
is  interrupted;  circuit  controllers  for  operating  the  device 
are  provided  in  each  car  and  locomotive.  The  examination 
and  tests  of  this  device  demonstrated  that  visual  and  audible 
signals,  which  are  displayed  and  sounded  simultaneously 
on  each  equipped  vehicle,  can  be  transmitted  as  rapidly  as 
the  circuit  controller  can  be  operated;  and  signals  can  be 
acknowledged  by  engine  crew  or  transmitted  from  engine 
crew  to  train  crew  without  the  use  of  the  locomotive  whistle. 

An  inspection  has  been  made  and  demonstrations  wit- 
nessed of  the  automatic  connector  of  the  Robinson  Con- 
nector Co.,  New  York,  N.  Y.,  as  installed  on  passenger 
equipment  of  the  New  York  Central  operating  between 
Dunkirk,  N.  Y.,  and  Titusville,  Pa.  This  connector  is  of 
the  butt  face,  straight  port  type,  with  wing  type  guiding 
members,  which  form  the  gathering  and  registering  devices. 
As  a  result  of  the  inspections  and  demonstrations  of  this 
device,  the  Robinson  connector  is  considered  well  adapted 
to  accomplish  its  intended  functions  when  used  on  passenger- 
train  equipment.  The  few  irregularities  of  operation  noted 
during  these  demonstrations  were  without  exception  due  to 
details  of  construction  and  installation  which  can  readily  be 
improved.  The  use  of  gaskets  of  special  design  is  undesir- 
able from  an  operating  standpoint.  It  is  believed  the  gather- 
ing range  and  registering  means  employed  by  this  device 
are  adequate  and  reliable  and  that  with  this  connector  tight 
joints  can  be  maintained. 

Preliminary  steps  have  been  taken  and  plans  are  being 
formulated  for  the  administration  of  section  26  of  the  inter- 
state commerce  act,  conferring  upon  the  commission  authority 
to  require  the  use  of  automatic  train  stop  or  train  control 
devices  and  other  safety  devices  in  designated  locations  and 
to  prescribe  specifications  and  requirements  therefor. 

The   report   includes  the   usual   tabulation   showing  the 


Locking  Device  Applied  to  Station  Baggage  Trucks 

It  occasionally  happens  that  baggage  trucks  when  left 
on  slight  inclines  start  of  their  own  accord  and  occasion  more 
or  less  damage  by  running  into  and  injuring  passengers. 
Sometimes  trucks  are  started  unintentionally  by  persons 
bumping  into  them.  To  prevent  the  possibility  of  accidental 
starting,  a  locking  device  has  been  developed  and  put  into 
use  on  baggage  trucks  on  the  Chicago,  Milwaukee  &  St 
Paul.  A  sketch  of  the  detailed  application  of  this  device 
is  shown  in  the  illustration.    The  lock  C  consists  of  a  piece 
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Locking     Device    Applied     to     Chicago,     Milwaukee     &    St.     Paul 

Baggage  Truck* 

of  3/^ -in.  round  iron,  bent  at  right  angles  and  guided  by  two 
^-in.  eye  bolts.  In  order  to  lock  the  truck  this  iron  is  ex- 
tended between  the  wheel  spokes,  and  when  moved  back  out 
of  the  way  the  truck  is  unlocked  and  free  to  move.  Move- 
ment of  the  locking  bar  C  is  controlled  by  the  handle  A, 
pivoted  at  B.  The  slot  D  prevents  any  binding  action  and 
the  handle  A  moves  freely  when  it  is  desired  to  lock  or  un- 
lock the  truck.  The  handle  A  is  supported  by  and  slides  on 
a  band  of  y%-m.  by  13/2-in.  iron.  The  entire  locking  device 
is  under  the  truck,  out  of  the  way,  and  has  proved  most  ef- 
ficient for  the  purpose  for  which  it  was  designed. 
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An  Efficient  Car  Straightening  Frame 


Counterweighted     Jacking     Beams,     Power     Jack 
and     Winch     Facilitate     Work     on     Steel     Cars 
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BENT    end    sills,    bulged    sides,    damaged   corners    and  stresses  when  pulling  or  jacking  with  the  car  blocked  against 

buckled  cars  are  bugbears  for  shops  that  repair  steel  the  frame.     A  general  view  of  the  stall  is  shown  in  Fig.  1 

freight  equipment.     Sledging  or  jacking  the  parts  into  while  Fig.  4  shows  the  details  of  the  structural  work.    Figs. 

position  involves  much  hard  work  and  oftentimes  an  indif-  5  and  6  show  the  appliance  used  for  straightening  by  means 

ferent  job  results.    Jacking  frames  are  now  widely  used  for  of  an  air  motor  which  forms  the  unusual  feature  of  thil  itt- 


Fig.    1 — Jacking    Stall    at   Avis    Shops,    Show  ing   Jacking    Bars   and   Power  Operated   Jack 

this  class  of  work  and  with  good  success.  To  facilitate  the  stallation.  In  straightening  the  bent  parts  of  cars,  the  jacks 
operations  performed  with  this  appliance,  N.  B.  Messimer,  or  blocks  are  placed  against  movable  horizontal  jack  beams, 
superintendent  of  the  Avis,  Pa.,  shops  of  the  New  York  Cen- 


Flg.  2 — A   Badly   Buckled  Car  as   Received  for   Repairs 


Fig.  3 — Car  Shown   In   Fig.  2  After   Being   Straightened 


tral,  devised  an  ingenious  arrangement  for  using  a  power  The  side  jack  beams  are  made  of  two  8  in.,  16.75  lb.  channels 

jack.  riveted  to  spacing  blocks,  each  of  which  has  &  1}^  in.  rod 

The  jacking  stall  itself  consists  essentially  of  a  structural  extending  between  the  vertical  posts.    By  tightening  the  nuts 

steel    framework    of    sufficient    strength    to    withstand    the  extending  between  the  vertical  posts  of  the  jacking  frame. 
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In  addition  there  were  483  persons  killed  and  96,452 
injured  in  nontrain  accidents  during  the  year,  in  comparison 
with  589  killed  and  110,431  injured  during  the  previous  year. 
During  the  calendar  year  1919  there  were  108  employees 
killed  and  1,975  injured  in  coupling  or  uncoupling  locomo- 
tives or  cars,  as  compared  with  164  killed  and  2,332  injured 
during  1918.  Casualties  to  employees  in  1919.  due  to  coming 
in  contact  with  fixed  structures,  resulted  in  56  deaths  and 


results  of  the  inspection  of  safety  appliances  and  tests  of  air 
brakes  on  trains  arriving  at  and  departing  from  terminals. 
Numerous  judicial  interjjretations  of  the  safety  appliance 
law  are  summarized  in  the  report. 


Number  of  persons 

Class  lit  pt  r-iiiis.  Killed  Injured 

Trespassers 2,553  2,658 

Employees     1,759  36,601 

Passengers 273  7,456 

Persons    carried    under    contraet,    siu-h    as    mail    elerks, 

Pullman   conductors,    etc 28  691 

Other     nontrespassers 1,882  5,195 

Total  of  .ibcv*  classes 6.495  52.601 

1,009  injuries,  the  corresponding  figures  for  1918  being  83 
and  1,307.  In  1919  there  were  97  employees  killed  and 
6,219  injured  in  getting  on  or  off  cars  or  locomotives. 

During  the  year  ended  June  30,  1920,  90  train  accidents 
were  investigated  by  this  bureau,  consisting  of  58  collisions 
and  32  derailments.  The  collisions  resulted  in  the  death  of 
179  persons  and  the  injury  of  1,158  persons;  the  derailments 
resulted  in  tlie  deatli  of  OO  })ersons  and  the  injury  of  481 
persons,  a  total  of  239  killed  and  1,639  injured. 

Invesli^iatiuii  of  Safety  Devices 

During  the  year  tests  were  conducted  of  the  device  of  the 
United  States  Train  Signal  Co.,  of  Portland,  Me.  This  de- 
vice is  an  electropneumatic  signal  system  providing  means  of 
tran.'^mitting  signals  between  the  cars  and  the  locomotive  in  a 
train,  and  vice  versa.  It  consists  of  electropneumatic  valves 
controlled  by  a  series  circuit,  one  valve  being  installed  in 
eacli  car  or  locomotive  cab,  and  provided  with  indicators, 
both  audible  and  visual,  which  are  operated  when  the  circuit 
is  interrupted;  circuit  controllers  for  operating  tlie  device 
are  provided  in  each  car  and  locomotive.  The  examination 
and  tests  of  this  device  demonstrated  that  visual  and  audible 
signals,  which  are  displayed  and  sounded  simultaneously 
on  each  equipped  vehicle,  can  be  transmitted  as  rapidly  as 
the  circuit  controller  can  be  operated;  and  signals  can  be 
acknowledged  by  engine  crew  or  transmitted  from  engine 
crew  to  train  crew  without  the  use  of  tlic  locomotive  whistle. 

An  inspection  has  been  made  and  demonstrations  wit- 
nessed of  the  automatic  connector  of  the  Robinson  Con- 
nector Co.,  New  York,  N.  Y.,  as  installed  on  passenger 
equipment  of  the  New  York  Central  operating  between 
Dunkirk,  N.  Y.,  and  Titusville,  Pa.  This  connector  is  of 
the  butt  face,  straight  port  type,  with  wing  t\7)e  guiding 
members,  which  form  the  gathering  and  registering  devices. 
As  a  result  of  the  inspections  and  demonstrations  of  this 
device,  the  Robinson  connector  is  considered  well  adapted 
to  accomplish  its  intended  functions  when  used  on  passenger- 
train  equipment.  The  few  irregularities  of  operation  noted 
during  these  demonstrations  were  without  exception  due  to 
details  of  construction  and  installation  which  can  readily  be 
improved.  The  use  of  gaskets  of  special  design  is  undesir- 
able from  an  operating  standpoint.  It  is  believed  the  gather- 
ing range  and  registering  means  employed  by  this  device 
are  adequate  and  reliable  and  that  with  this  connector  tight 
joints  can  be  maintained. 

Preliminar}'  steps  have  been  taken  and  plans  are  being 
formulated  for  the  administration  of  section  26  of  the  inter- 
state commerce  act,  conferring  upon  the  commission  authority 
to  require  the  use  of  automatic  train  stop  or  train  control 
devices  and  other  safety  devices  in  designated  locations  and 
to  prescribe  specifications  and  requirements  therefor. 

The   report   include?   the   usual    tabulation    showing   the 


Locking  Device  Applied  to  Station  Baggage  Trucks 

It  occasionally  happens  that  baggage  trucks  when  left 
on  slight  inclines  start  of  their  own  accord  and  occasion  more 
or  less  damage  by  running  into  and  injuring  passengers. 
Sometimes  trucks  are  started  unintentionally  by  persons 
bumping  into  them.  To  prevent  the  possibility  of  accidental 
starting,  a  locking  device  has  been  developed  and  put  into 
use  on  baggage  trucks  on  the  Chicago,  Milwaukee  &  St 
Paul.  A  sketch  of  the  detailed  application  of  this  device 
is  shown  in  the  illustration.     The  lock  C  consists  of  a  piece 


^-  -^Tl 


--_-_,  t 


3 


H 


>^^t 


■>      4  Iron    ^    -f^-. 


i 


-Id 


Locking     Device     Applied     to     Chicago,     Milwaukee     &.     St.     Paul 

Baggage   Trucks 

of  f^:4-in.  round  iron,  bent  at  right  angles  and  guided  by  two 
•;^-in.  eye  bolts.  In  order  to  lock  the  .truck  this  iron  is  ex- 
tended between  the  wheel  spokes,  and  when  moved  back  out 
of  the  way  the  truck  is  unlocked  and  free  to  move.  Move- 
ment of  the  locking  bar  C  is  controlled  by  the  handle  A, 
pivoted  at  B.  The  slot  D  prevents  any  binding  action  and 
the  handle  A  moves  freely  when  it  is  desired  to  lock  or  un- 
lock the  truck.  The  handle  A  is  supported  by  and  slides  on 
a  band  of  ^^-in.  by  \y2-m.  iron.  The  entire  locking  device 
is  under  the  truck,  out  of  the  way,  and  has  proved  most  ef- 
tkient  for  the  purpose  for  which  it  was  designed. 
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An  Efficient  Car  Straightening  Frame 

Counterweiglitetl     Jacking     Beams,     Power     Jack 
and      Vi  inch     Facilitate     ^  ork     on     Steel     Cars 

BENT    end    sills,    bulged    sides,    damaged    corners    and  stresses  when  pulling  or  jacking  with  the  car  blocked  against 

buckled  cars  are  bugbears  lor  shops  that  repair  steel  the  frame.     A  general  view  of  the  stall  is  shown  in  Fig.  1 

freight  equipment.     Sledging  or  jacking  the  parts  into  while  Fig.  4  shows' the  details  of  the  structural  work.    Figs, 

position  involves  much  hard  work  and  oftentimes  an  indif-  5  and  0  show  the  appliance  used  for  straightening  by  means 

ferent  job  results.     Jacking  frames  are  now  widely  used  for  of  an  air  motor  which  forms  the  unusual  feature  of  this  in- 


Fig.    1 — Jacking    Stall    at    Avis    Shops.    Showing   Jacking    Bars   and    Power   Operated    Jack 

tills  class  of  work  and  witli  good  succes.>i.  To  facilitate  the  >tallati()n.  In  straightening  the  bent  parts  of  cars,  the  jacks 
operations  performed  witli  this  appliance,  N.  B,  Messimer,  or  blocks  are  [)laced  against  movable  horizontal  jack  Ix'ams. 
superintendent  of  tlie  Avis,  Pa.,  shops  of  the  New  York  Cen- 
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Fig.   2 — A    Badly   Buckled   Car   as    Received   for   Repairs 


Fig.  3 — Car  Shown    in   Fig.  2   After   Being   Straightened 


^r.      devised  an  ingenious  arrangement   for  using  a  power  The  side  jack  beams  are  made  of  two  8  in.,  16.75  lb.  channels 

ja;  riveted  to  spacing  blocks,  each  of  which  has  a  1^  in.  rod 

I  he  jacking  stall  itself  consists  essentially  of  a  structural  extending  between  the  vertical  posts.     By  tightening  the  nuts 

AiSlcv!    framework    of    sufficient    strength    to    withstand    the  extending  between   the  vertical  posts  of  the  jacking  franie. 
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on  these  rods,  the  jack  beams  can  be  securely  held  in  position. 
The  end  jack  beams  are  of  similar  design;  but  since  the  dis- 
tance between  the  center  of  the  posts  is  greater,  they  are 
made  of  10  in.,  30  lb.  channels.  Each  jack  beam  is  counter- 
balanced by  two  weights  attached  to  wire  ropes  which  pass 
over  sheaves  keyed  to  a  1^  in.  shaft  mounted  above  the  top 
tie  beam  as  shown  in  Fig.  4,  This  facilitates  raising  or 
lowering  the  jack  beam  and  keeps  it  horizontal. 
"  On  the  jack  beam  is  mounted  a  pneumatically  operated 
jack  as  shown  in  Figs.  5  and  6.  This  consists  of  a  train 
of  gears  driven  by  an  air  motor  and  operating  a  large  gear 
having  a  recess  in  the  hub  for  a  1^  in.  hexagon  nut  and  a 
two-inch  hole  through  the  center  of  the  gear.  A  threaded 
keybolt  is  passed  through  the  gear  and  between  the  two 
channels  of  the  jack  beam.  Various  hooks  for  reaching 
across  the  car,  around  end  stakes,  end  sills,  etc.,  are  readily 
attached  to  the  end  of  the  keybolt  by  a  loose  key,  after  which 
the  nut  is  inserted  in  the  recess  in  the  jack  gear. 

The  frame  holding  the  jack  gears  is  fitted  with  rollers 
which  run  on  the  upper  flange  of  the  jack  beam  and  clamps 
by  which  it  can  be  locked  to  the  lower  flange.  In  straighten- 
ing the  cars,  the  jack  beam  is  placed  adjacent  to  the  part 
where  the  stress  is  to  be  applied  and  it  is  blocked  in  such  a 
manner  that  by  pulling  with  the  power  jack,  the  part  can  be 
straightened.  Journal  jacks  are  often  used  for  blocking  the 
cars  and  these  have  lugs  welded  to  the  base  by  which  they 
are  held  to  the  jack  beams. 

Bad  kinks,  as  for  example  a  crumpled  comer,  require  heat- 
ing, after  a  strain  has  been  imposed,  to  insure  a  good  smooth 
job.     The  majority  of  straightening,  however,  can  be  done 


cold  by  properly  blocking  the  car  or  portion  of  the  car  being 
worked  upon  and  then  pulling  with  the  motor  gear  box  or 
jacking  with  ratchet  jacks. 

That  this  car  straightening  jack  will  take  care  of  the  big 
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Fig.  5 — Details  of  the  Jack  Gear 


job  as  well  as  the  small  kinks  is  evidenced  by  the  repairs  to  a 
steel  gondola  which  was  badly  buckled  in  a  wreck.  This 
gondola  (Fig,  2)  was  placed  upside  down  on  a  pair  of  trucks 
for  convenience  in  working  and  run  into  the  straightening 
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'.      Fig.   4 — Assembiy    Drawing   of  Jacking    Stall    Showing    Arrangement    of    Structural    Steel    Parte 
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frame.  The  car  straightened  and  ready  for  service  is  shown 
in  Fig.  3.  Close  inspection  will  show  the  reinforcing  angle 
along  the  top  of  the  side,  the  use  of  which  has  been  found  to 
be  advisable  in  stiffening  a  badly  crumpled  sheet.  While 
this  method  of  straightening  avoids  the  bad  effects  of  heat- 
ing sheets,  a  sheet  that  has  been  bent  is  not  as  stiff  or  strong 


Fig.  6 — Power  Jack  in  Position  to  Straighten  the  Side  of  a  Hopper 

Car 

as  the  original  plate;  consequently,  this  stiffening  angle  is 
often  added  after  straightening. 
An  interesting  device  used  in  connection  with  the  jacking 
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Fig.  7 — Winch   for   Pulling   Cars  Operated    by   Air   Motor 

irame  is  the  motor  winch  shown  in  Fig.  7.  This  is  located 
beside  the  track  at  the  end  of  the  stall  and  is  used  to  pull 
tars  by  means  of  a  rope  passing  around  a  sheave  which  is 
driven  through  gearing  by  an  air  motor. 


Pre\t;nting  Theft  from  Freight  Cars. — There  is  one  thing 
that  would  help  to  reduce  theft  and  that  is  to  make  it  physically 
hard  to  break  into  cars.  The  seal  we  put  on  a  car  door  offers 
fio  resistance.  The  morale  of  the  people  who  pilfer  cars  is  not 
^'ich  as  to  deter  them  with  merely  a  seal  and,  therefore,  it  would 
'^f'm  that  physical  resistance  to  their  entrance  to  the  car  would 
"•H-r  us  the  greatest  amount  of  protection. — D.  R.  MacBain,  before 
'he  IVestern  Railway  Club. 


Lubrication  of  Freight  and  Passenger  Equipment* 

BY  M.  J.  O'CONNOR 

Mechanical  Inspector,  New  York  Central 

The  subject  assigned  the  speaker  is  fully  realized  as  on« 
of  the  most  important  subjects  that  the  railroads  have  to  con- 
tend with  at  the  present  time,  and  one  of  the  most  expensive 
in  the  operation  of  their  trains,  both  passenger  and  freight. 
My  experience  as  a  special  lubrication  inspector  for  the  past 
twelve  years  with  the  New  York  Central  Lines,  leads  me  to 
believe  that  we  should  not  take  any  radical  action  in  the  han- 
dling of  lubrication  without  careful  and  due  consideratioi, 
especially  after  we  have  proven  that  the  methods  shown  to 
be  satisfactory  are  in  vogue. 

The  practices  of  the  trunk  lines  that  I  have  the  honor 
to  represent  are  more  or  less,  briefly  speaking,  as  follows: — 
The  journal  box  packing  used  by  our  company  is  prepared 
on  a  standard  48  hr.  basis  for  saturation.  The  equipment 
used  in  connection  with  this  material  consists  of  metal  tanks 
equipped  with  screens  located  about  two  inches  from  the  bot- 
tom and  is  fitted  with  1^4 -in-  faucets  which  are  used  in 
draining  off  the  surplus  oil  which  is  placed  in  the  tank  dur- 
ing the  process  of  saturation.  For  example,  we  place  50  lb. 
of  dry  waste  in  the  tank  and  submerge  same  in  60  gallons  of 
oil.  After  same  is  thoroughly  saturated  in  accordance  with 
our  standard  practice,  we  drain  off  35  gallons  of  oil,  thus 
leaving  25  gallons  of  oil,  or  four  pints  of  oil  for  each  pound 
of  dry  waste  so  saturated.  The  draining  off  of  this  surplus 
oil  automatically  makes  the  preparation  tank  a  storage  tank 
and  the  faucet  is  then  used  for  drawing  off  the  oil  that  set- 
tles in  the  bottom  of  the  tank.  This  oil  is  poured  over  the 
packing  several  times  daily  until  all  of  the  material  is  used. 
By  this  method,  we  are  reasonably  sure  that  such  packing 
contains  four  pints  of  oil  to  each  pound  of  waste  when  placed 
in  journal  boxes  under  cars. 

It  is  not  our  custom  to  use  any  free  oil  in  the  handling  of 
freight  trains  as  prepared  packing  is  used  almost  exclusively 
in  shops,  terminals  and  enroute  in  trains. 

The  packing  that  we  use  and  from  which  excellent  results 
have  been  obtained,  also  a  much  better  service  performance, 
consists  of  a  cotton-wool  mixture,  which  is  our  standard 
journal  box  packing  at  the  present  time.  Briefly  outlined  the 
reason  for  favoring  the  combined  cotton- wool  preparation,  is 
the  fact  that  our  men  know  at  all  times  when  adjusting  the 
packing  in  the  boxes  on  cars  in  trains  whether  or  not  it  is 
carrying  sufficient  oil,  which  cannot  be  determined  with  the 
all-wool  waste  so  readily,  for  the  reason  that  the  wool  waste 
will  not  hold  the  oil  in  suspension,  thus  depriving  the  metal 
of  the  proper  lubrication  that  the  combined  cotton-wool  waste 
gives  it  on  the  start.         /.\'-..i 

Many  papers  have  been  prepared  chi  this  most  important 
subject,  and  the  idea  is  that  the  discussion  will  bring  out 
many  points  of  interest  that  I  shall  be  very  glad  to  reply  to 
when  propounded.       •;    :>    :    :  ." 

The  mileage  on  the  system  that  I  represent  runs  on  an 
average  as  follows: 

Freight — 31,000  miles  per  car  per  hot  box  for  the  year 
1919.  ■       :v  :-; 

Passenger — 170,000  miles  per  car  per  hot  box  for  the  year 
1919. 

The  figures  shown  for  the  passenger  performance  repre- 
sents mileage  on  the  very  highest  class  of  trains.  The  service 
performance  on  our  local  passenger  trains  was  still  better 
and  averaged  more  than  650,000  miles  per  car  per  hot  box 
during  the  year  1919. 

With  reference  to  the  freight  car  performance,  we  aver- 
aged approximately  one  hot  box  on  less  than  one-quarter  of 
one  per  cent  of  the  cars  handled  during  the  year  1919. 

*A  paper  presented   at  the  convention   i 
spcctors'   an:'   Car   Foremen's   Association. 


)f  the   Chief  Interchange  Car  Ijv 


•  />"• 


RAILWAY    MECHANICAL   ENGINEER 


Vol   95,  No.  1 


on  these  rods,  the  jack,  beams  can  be  securely  held  in  position. 
The  end  jack  beams  are  of  similar  design;  but  since  the  dis- 
tance between  the  center  of  the  posts  is  greater,  they  are 
made  of  10  in.,  30  lb.  channels.  Each  jack  beam  is  counter- 
balanced by  two  weights  attached  to  wire  ropes  which  pass 
over  .'iheavcs  keyed  to  a  1?4  in.  shaft  mounted  above  the  top 
tie  beam  as  shown  in  Pig.  4.  This  facilitates  raising  or 
lowering  the  jack  beam  and  keeps  it  horizontal. 

On  the  jack  beam  is  mounted  a  pneumatically  operated 
jack  as  shown  in  Figs.  5  and  6.  This  consists  of  a  train 
of  gears- driven  by  an  air  motor  and  operating  a  large  gear 
having  a  recess  in  the-  hub  for  a  1^2  in.  hexagon  nut  and  a 
two-inch  hole  through  the  center  of  the  gear.  A  threaded 
keybolt  is  passed  through  the  gear  and  between  the  two 
channels  of  the  jack  beam.  Various  hooks  for  reaching 
across  the  car,  around  end  stakes,  end  sills,  etc.,  are  readily 
attached  to  the  end  of  the  keybolt  by  a  loose  key,  after  which 
the  nut  is  inserted  in  the  recess  in  the  jack  gear. 

The  frame  holding  the  jack  gears  is  fitted  with  rollers 
which  run  on  the  upper  flange  of  the  jack  beam  and  clamps 
by  which  it  can  be  locked  to  the  lower  flange.  In  straighten- 
ing the  cars,  the  jack  beam  is  placed  adjacent  to  the  part 
where  the  stress^  is  to  be  applied  and  it  is  blocked  in  such  a 
manner  that  by  pulling  with  the  power  jack,  the  part  can  be 
straightened.  Journal  jacks  are  often  used  for  blocking  the 
cars  and  these  have  lugs  welded  to  the  base  by  which  they 
are  held  to  the  jack  beams. 

Bad  kinks,  as  for  example  a  crumpled  corner,  require  heat- 
ing, after  a  strain  has  Ijeen  imposed,  to  insure  a  good  smooth 
job.     The  majority  of  straightening,  however,  can  b<>  done 


cold  by  properly  blocking  the  car  or  portion  of  the  car  being 
worked  upon  and  then  pulling  with  the  motor  gear  box  or 
jacking  with  ratchet  jacks. 

That  this  car  straightening  jack  will  take  care  of  the  big 


I    "' 

Fig.   5 — Details   of  the   Jack   Gear 

job  as  well  as  the  small  kinks  is  evidenced  by  the  repairs  to  a 
steel  gondola  which  was  badly  buckled  in  a  wreck.  This 
gondola  (Fig.  2)  was  placed  upside  down  on  a  pair  of  trucks 
for  convenience  in  working  and  run  into  the  straiglitening 
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Fig.   4 — Assembly    Drawing    of   Jacking    Stall    Showing    Arrangement    of    Structural    Steel     Parts 
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frame.  The  car  straightened  and  ready  for  service  is  shown 
in  Fig.  3.  Close  inspection  will  show  the  reinforcing  angle 
along  the  top  of  the  side,  the  use  of  which  has  l>een  found  to 
he  advisable  in  stiffening  a  badly  crumpled  sheet.  While 
this  jnethod  of  straightening  avoids  the  bad  effects  of  heat- 
ing sheets,  a  sheet  that  has  been  bent  is  not  as  stiff  or  strong 


Fifl.  b—Povner  Jack  in   Position  to  Straighten  the  Side  of  a  Hopper 

Car 

:i-  the  original  jdate;   consecjuently.  this  stiffening  angle  is 
often  added  after  straightening. 

An  interesting  device  used  in  (onnecti(jn  with  the  jacking 


Morse  Tap^r 
Shank ^ 
^  J. 


^Bi-- i<-ei--*l 


Fig.   7 — Winch    for    Pulling    Cars   Operated    by    Air    Motor 

Mine  is  the  motor  winch  shown  in  Fig.  7.  ibis  is  located 
■  -ide  the  track  at  the  end  of  the  stall  and  is  used  to  pull 

'  ars  by  means  of  a  rope  passing  around  a  slieave  which  is 
i'iven  through  gearing  by  an  air  motor. 


Prkx'entinc  Theft  from    l-KKUiin    C'\rs. — Tlurc   is   one  thing 

at  would  help  to  reduce  tliett  ainl  tliat  is  t(.  make  it  physically 

rd  to  break  into  cars.     Tlic  seal  we  put  on  a  car  door  offers 

>  resistance.     The  morale   of  the  people  who   pilfer  ears   is  not 

h  as  to  deter  them  with  merely  a  seal  and,  therefore,  it  would 

m  that  physical  re-istanee  to  their  entrance  to  the  car   would 

'  r  us  the  Rreatest  amount  of  protection. — /'.  A'.  MdcHniii.  before 

'■•*  ll'cstcin  Kailuay  Cluh. 


Lubrication  of  F'reight  and  Pas!?engt*r  Equipment* 

BY  M.  J.  OCONNOR 

Meclianiral  Inspector.  New  ^ork  Oiitral 

The  subject  assigned  the  speaker  is  fully  realized  as  on« 
of  the  most  important  subjects  that  the  railroads  have  to  con- 
tend with  at  the  present  time,  and  one  of  the  most  exix-nsive 
in  the  operation  of  their  trains,  both  passenger  and  freight. 
My  e.\j)erience  as  a  special  lubrication  inspector  for  the  past 
twelve  years  with  the  New  York  Central  Lines,  leads  me  to 
believe  that  we  should  not  take  any  radical  action  in  the  han- 
dling of  lubrication  without  careful  and  due  consideratioi, 
especially  after  we  have  proven  that  the  methods  shown  to 
be  satisfactory  are  in  vogue. 

The  practices  of  the  trunk  lines  that  I  have  the  honor 
to  represent  are  more  or  less,  briefly  speaking,  as  follows: — ' 
The  journal  l)Ox  packing  used  by  our  company  is  prepared 
on  a  standard  48  hr.  basis  for  saturation.  The  equipment 
used  in  connection  with  this  material  consists  of  metal  tanks 
e(|uipped  with  screens  located  about  two  inches  from  the  bot- 
tom and  is  fitted  with  V/^-m.  faucets  which  are  used  in 
draining  off  the  surplus  oil  which  is  placed  in  the  tank  dur- 
ing the  process  of  saturation.  For  example,  we  place  50  lb. 
of  dry  waste  in  the  tank  and  submerge  same  in  60  gallons  of 
oil.  After  same  is  thoroughly  saturated  in  accordance  with 
<iur  standard  practice,  we  drain  off  2)S  gallons  of  oil,  thus 
leaving  25  gallons  of  oil,  or  four  pints  of  oil  for  each  pound 
of  drv  waste  .«o  saturated.  The  draining  off"  of  this  surplus 
oil  automatically  makes  the  preparation  tank  a  storage  tank 
and  the  faucet  is  then  used  for  drawing  off  the  oil  that  set- 
tles in  the  bottom  of  the  tank.  This  oil  is  poured  over  the 
l)acking  several  times  daily  until  all  of  the  material  is  used. 
By  this  method,  we  are  rea.'^onably  sure  that  such  packing 
contains  four  pints  of  oil  to  each  pound  (»f  waste  when  placed 
in  journal  boxes  under  cars. 

It  is  not  our  custom  to  use  any  free  oil  in  the  handlini:  of 
freight  trains  as  jjrepared  j)acking  is  used  almost  exilu>ively 
in  shops,  terminals  and  en  route  in  trains. 

The  |)acking  that  we  Usi-  and  from  which  excellent  results 
have  l)een  ol)tained,  also  a  much  better  ser\-ice  performance, 
consists  of  a  cotton-wool  mixture,  which  is  our  standard 
journal  box  packing  at  the  present  time.  Briefly  outline<l  the 
reason  for  favoring  the  combined  cotton-wool  preparation,  is 
the  fact  that  our  men  know  at  all  times  when  adjusting  the 
packing  in  tlie  boxes  on  cars  in  trains  whether  or  not  it  is 
carrying  sufficient  oil,  which  cannot  be  detennincd  with  the 
all-wool  waste  so  readily,  for  the  reason  that  the  \v<ki1  waste 
will  not  hold  tlie  oil  in  suspension,  thus  depriving  the  metal 
of  the  proper  lubrication  that  the  combined  cotton -vsool  waste 
gives  it -on  the  start. 

Many  papers  have  been  prepared  on  this  most  important 
.subject,  and  the  idea  is  that  the  discu.ssion  will  bring  out 
many  points  of  interest  that  I  shall  be  very  glad  to  reply  to 
when  propounded. 

The  mileage  on  the  s\stem  that  I  represent  runs  on  an 
average  as  follows: 

Freight — .>  1,000  miles  per  car  per  hot  Ikjx  for  the  vear 
19iy.  " 

Passenger — 170,000  miles  per  car  per  hot  box  for  the  year 
1919. 

The  figures  shown  for  the  j)asscnger  j)erfonnancc  repre- 
i^ents  mileage  on  th'e  very  highest  class  of  trains.  The  service 
performance  on  our  local  passenger  trains  was  still  better 
and  averaged  more  than  650.000  miles  per  car  per  hot  lx)x 
during  the  year  1919. 

With  reference  to  the  freight  car  performance,  we  aver- 
aged approximately  one  hot  l)OX  on  less  than  one-ouarter  of 
one  per  cent  of  the  cars  handled  during  the  year  W\^. 

•A   jiar.er   iirc<;ented  at  the  ■CJ>nvention   of  the   (1ii«'f   Interchange  Car   li> 
spectors'    .'in'    Car    Foreiiun's    .Xs^ncintion. 
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I  sincerely  hope  that  the  points  brought  out  fully  meet 
the  question  and  will  cause  an  extensive  discussion  for  the 
welfare  of  the   service   throughout   the  United   States  and 
Canada,     ■.  /    ■■  •. 
.^  Discussion 

B.  F.  Patram  (Southern) :  We  have  what  we  term  stand- 
ard saturation  tanks,  with  faucets.  We  have  a  tank  that 
holds  50  lb.  of  dr>'  waste  which  is  saturated  with  60  gallons 
of  oil.  We  leave  it  for  48  hours  or  longer,  sometimes  a 
week,  then  draw  off  35  gallons  of  the  oil.  As  the  material 
is  used  the  effort  is  made  to  maintain  the  proportion  of  four 
pounds  of  oil  to  one  pound  of  waste. 

T.  S.  Cheadle:  What  is  done  in  reference  to  conserving 
the  portion  that  is  taken  out  on  the  repair  track?  Do  you 
make  any  preparation  to  save  it  and  bring  it  into  a  reclaim- 
ing plant?  All  packing  removed  from  the  boxes  is  put  into 
a  bucket,  whether  out  on  the  line  or  in  the  shop.  We  have  a 
form  submitted  each  month.  If  we  send  to  the  station  600 
lb.  of  packing,  the  report  the  first  of  the  month  shows  that 
on  one  side  and  we  show  the  amount  of  material  disbursed 
or  delivered.  We  have  a  column  on  the  opposite  side  that 
shows  the  amount  received  and  if  we  do  not  get  back  at 
least  75  per  cent  of  the  amount  that  we  send  out,  we  immedi- 
ately get  on  the  job  and  find  out  why. 

.A  Member:  How  do  you  arrive  at  the  average  mileage  per 
hot  box  ?  I  understood  one  man  to  say  they  got  3 1 ,000  miles 
per  hot  box.  How  do  you  get  the  data  from  the  various  di- 
visions and  how  are  the  reports  made?  What  are  hot  boxes, 
when  they  are  smoking  or  when  they  are  blazing? 

M.  J.  O'Connor:  This  performance  record  was  based  on 
any  car  that  was  rebrassed  or  repacked,  whether  it  caused  a 
detention  of  the  train  on  arrival  at  the  terminal  or  not.  If 
we  have  to  base  that  on  failures,  our  performance  would  be 
nearly  60,000  miles.  .-Wmv  .,. 

B.  F.  Patram:  There  was  a  lively  discussion  at  the  A. 
R.  A.  convention  about  using  a  plug  of  waste  in  front  of  the 
journal  or  having  it  just  packed  flush  with  the  end  of  the 

journal.  'i:7\'--ii :■■..:■■  ■>;  ■ 

M.  J.  O'Connor:  The  standard  practice  on  the  railroad 
1  am  connected  with  is  to  leave  out  the  so  called  plug.  There 
has  been  a  lot  of  agitation  about  the  front  plug.  One  fellow 
says  if  you  do  not  put  the  plug  in  the  front,  you  cannot  keep 
the  packing  in  behind  the  journal.  The  proper  method  is 
to  place  the  roll  in  the  back  of  the  box  and  work  it  up  evenly 
so  that  you  do  not  have  it  up  on  one  side  more  than  on  the 
other.  It  is  there  better  to  exclude  the  dirt.  It  is  a  very  im- 
portant thing  and  it  is  a  hard  matter  to  maintain  when  you 
have  trouble  out  on  the  road.  The  proper  method  is  to  pack 
boxes  so  that  there  is  a  continuous  feeding  of  the  packing, 
so  that  when  it  is  in,  it  is  practically  all  in  one  piece.  If  it 
is  put  in  properly,  the  only  lateral  play  you  will  have,  is  the 
distance  between  the  end  of  the  journal  bearing  and  the  in- 
side face  of  the  journal.  If  it  does  extend  out  a  little,  after 
the  car  has  gone  over  the  division  and  shows  indication  at 
the  next  terminal  point  of  working  out,  the  car  oiler,  or  who- 
ever is  looking  after  the  journal  boxes,  knows  that.  If  you 
have  a  plug  in  front,  he  does  not  know  it.  The  only  indica- 
tion you  have  is  when  the  collar  of  the  journal  has  worked 
out  into  the  packing.  I  know  it  will  not  work  out  sufficiently 
to  cause  any  trouble.  When  we  began  the  method  of  packing 
boxes  by  eliminating  the  front  plug,  we  started  it  out  on  the 
ver>'  best  trains. 

•  T.  J.  O'Donnell:  Do  you  feel  that  a  practical  lubrication 
man  riding  the  trains  is  an  advantage? 

M.  J.  O'Connor:  Absolutely.  We  are  going  to  get  more 
cars  over  the  road  with  less  cut-offs.  It  was  really  a  matter 
of  education  to  the  men.  If  something  happened  and  the  car 
man  was  not  at  fault  they  might  try  to  blame  him  just  the 
same.  In  traveling  around  the  very  fact  that  you  recognize 
his  little  complaints  increases  the  co-operation.     A  man  out 


on  the  road  is  of  great  benefit  to  the  department,  if  nothing 
more  or  less  than  in  the  matter  of  education. 

T.  S.  Cheadle:  As  I  understand  you  pack  without  a 
front  plug.  When  a  car  comes  to  you  with  a  front  plug  in 
there,  do  you  take  it  out  ? 

M.  J.  O'Connor:  No,  not  unless  we  change  the  wheels 
or  bearings. 

T.  S.  Cheadle:  Lack  of  uniformity  is  giving  us  consid- 
erable trouble.  The  inspector  cannot  tell  whether  it  is  there 
for  the  purpose  of  forming  a  front  plug.  I  do  not  think  we 
can  get  much  improvement  until  we  have  a  uniform  practice. 
I  believe  a  letter  ballot  should  be  taken. 

A  Member:  What  system  have  you  for  treating  hot  boxes 
when  delivered  in  interchange?  At  the  point  of  interchange 
do  you  take  care  of  the  boxes  immediately,  or  do  you  allow 
them  to  cool  off? 

M.  J,  O'Connor:  The  cars  received  in  interchange  are 
marked  to  the  repair  track.  It  is  our  practice  in  the  terminals 
not  to  allow  the  men  to  use  their  own  judgment. 

C.  E.  LaMontagne  (Rutland) :  We  ran  into  quite  an  epi- 
demic of  cut  journals  at  one  of  our  interchange  points  in  con- 
nection with  your  road,  and  I  think  the  matter  can  be  over- 
come if  these  boxes  are  treated,  and  a  little  oil  or  new  waste 
applied  to  keep  the  journals  from  cutting,  which  is  very  ex- 
pensive. 

M.  J.  O'Connor:  It  is  my  opinion  that  where  a  journal 
becomes  hot  to  the  extent  of  blazing,  there  is  no  question 
about  its  being  cut.  Some  roads  cool  it  and  pack  it  and  hand 
it  on  to  the  other  fellow.  Let  the  man  get  that  car  in  its 
original  condition. 

A.  Kipp  (N.  Y.  O.  &  W.) :  I  understand  Mr.  O'Connor 
to  say  that  they  have  two  systems  on  the  N.  Y.  C.  of  treat- 
ing boxes:  If  a  car  comes  in  that  had  a  plug  in  it,  they  put 
in  a  plug;  if  they  didn't  have  a  plug,  they  packed  it  without 
a  plug.     Do  I  understand  correctly? 

M.  J.  O'Connor:  No.  The  question  was:  'tDo  we  re- 
move the  plugs?"  and  I  said  "No."  But  if  we  change  the 
wheels  on  a  car  or  rebrass  a  car,  we  will  not  put  the  plug 
back  in  there. 

C.  E.  LaMontagne:  If  a  car  delivered  into  a  train  from 
one  connection  to  another  has  a  hot  box,  don't  you  think  that 
the  box  ought  to  get  immediate  attention? 

T.  J.  O'Donnell:  If  we  deliver  50  cars  across  the  dead 
line  to  the  delivering  line  and  there  is  a  car  blazing,  the  car 
\vill  be  on  the  repair  track  in  an  hour  and  a  half.  That  is 
the  attention  we  give  it, 

C.  E.  LaMontagne:  The  point  I  was  getting  at  is  not  to 
have  the  cars  switching  around. 

T.  J.  O'Donnell:  In  our  district  it  is  all  receiving  line 
inspection. 

C.  E.  LaMontagne:  Couldn't  a  lot  of  these  cut  journals 
be  eliminated  if  the  boxes  were  taken  care  of  at  the  time  of 
delivery  ? 

M,  J,  O'Connor:  No,  for  the  reason  that  the  movement 
does  not  amount  to  anything.  That  condition  exists  when 
the  car  moves  in  the  terminal, 

G.  Lynch:  I  would  like  to  ask  Mr.  O'Connor  if  there  is 
any  attempt  at  uniformity  of  practice  in  packing  boxes,  and 
what  he  would  propose  as  the  best  method, 

M.  J.  O'Connor:  There  are  representatives  here  of  a  few 
railroads  that  are  packing  boxes  along  the  line  that  is  stand- 
ard with  the  New  York  Central.  I  think  I  outlined  the 
method  they  considered  prop)er;  that  is,  placing  the  roll  in 
the  back  of  the  box  and  feeding  the  packing  in,  not  rolling  it 
on  the  side.  Some  do  not  put  any  roll  in  the  back  at  all. 
Then  the  box  packer  reaches  down  in  a  bucket  and  takes  a 
handful  and  shoves  that  back,  and  he  keeps  on  until  he  has 
the  box  packed  in  sections.  The  result  is,  if  you  have  any 
lateral,  which  you  have  in  most  all  boxes,  the  piece  becomes 
dislodged  and  twists  the  next  piece,  and  so  on.     How  many 
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men  here  have  seen  where  lids  were  forced  open?  If  it  is 
packed  in  in  a  continuous  strand,  knitted  together,  you  will 
never  have  that  condition.  That  is  a  hard  thing  to  accom- 
plish. I  am  after  that  day  after  day,  particularly  when  we 
put  on  new  men.  That  is  the  first  thing  I  look  for.  It  is 
my  duty  to  instruct  them.  In  that  way  we  have  uniformity, 
and  everybody  in  the  car  department,  from  the  superin- 
tendent down  to  the  doper,  takes  an  interest  in  it. 

G.  Lynch:  The  important  question  is  to  get  uniformity 
of  practice  on  all  railroads.  I  find  there  is  nothing  but  in- 
dividual practice,  and  I  wonder  if  it  would  not  be  practicable 
to  incorporate  a  rule  in  the  book  of  rules,  making  it  com- 
pulsory to  pack  in  a  certain  way,  whichever  way  it  is  de- 
cided best.  I  think  your  paper  is  very  fine  and  your  ex- 
planations good,  but  we  have  no  uniform  practice  on  the 
railroads.  All  of  the  railroads  in  the  A.  R.  A.  should  get 
together  and  adopt  some  method. 

M.  J.  O'Connor:  That  is  one  of  the  things  I  hoped  some- 
body would  talk  about;  that  is  the  principal  thing  to  do,  and 
the  other  is  a  method  of  reclaiming  journal  box  packing.  The 
railroad  I  am  connected  with  has  spent  thousands  of  dollars 
installing  reclamation  plants  at  central  points  to  cover  certain 
territories.  The  reclamation  of  packing  answers  two  pur- 
poses. In  the  first  place  if  a  man  reports  to  his  general  fore- 
man "We  repacked  90  cars  last  month,  periodical  packing 
and  stencil,"  you  will  use  in  packing  90  cars,  about  9,000  lb. 
of  material,  it  runs  about  100  lb.  per  car.  If  that  man 
hasn't  used  9,000  lb.  of  that  material,  you  then  know  that 
some  of  that  material  removed  was  not  sent  in  to  be  re- 
claimed. It  is  a  check  on  the  work  and  it  also  insures  better 
service.  '•  • ■ 

Mr.  O'Donnell  said  on  arrival  in  the  terminal  that  an  in- 
spection was  made  for  safety  appliances.  The  car  would 
then  go  possibly  15  miles  to  a  receiving  line,  and  it  would 
then  be  given  an  inspection.  On  a  car  coming  in  with  a  box 
smoking  pretty  badly,  the  journal  bearing  ought  to  be 
changed  if  it  must  be  done,  in  four  or  five  hours.  It  is  cool 
and  may  run  over  fifteen  miles,  but  when  it  gets  on  the  main 
line,  the  journal  will  be  cut. 

T.  J.  O'Donnell:  You  might  just  as  well  stop  every  15 
miles  on  a  100  mile  division  and  poke  your  hook  in  the  box. 
If  the  box  is  blazing,  we  will  get  it  on  the  delivering  line. 
What  is  the  use  of  holding  the  train  up? 

A  Member :  The  car  doesn't  have  to  be  blazing  to  have  a 
cut  journal  in  the  terminal  before  it  is  delivered  to  the  con- 
necting line. 

T.  J.  O'Donnell:  You  do  not  see  a  blazing  car  going 
across  a  dead  line  once  in  two  weeks.  If  you  have  a  meat 
car  it  will  be  shipped  across  to  the  other  fellow. 

A  Member:  Is  the  use  of  free  oil  entirely  eliminated  on 
the  New  York  Central  or  have  the  men  access  to  it  at  certain 
interchange  lines  where  you  receive  high  class  freight?  Do 
you  allow  the  use  of  oil  at  points  where  they  receive  meat  cars 
in  interchange?  What  method  is  used  in  taking  care  of  these 
boxes  ? 

M.  J.  O'Connor:  We  do  not  use  any  free  oil  on  freight 
cars.  The  last  place  that  was  used  was  at  Sixty-third  street 
in  Chicago. 

T.  S.  Cheadle:  Is  it  the  fault  of  lubrication  or  the  fault 
of  the  mechanical  conditions  of  the  brake  that  causes  hot 
boxes? 

M.  J.  O'Connor:  Quite  a  percentage  of  hot  boxes  are  due 
to  mechanical  defects.  Some  roads  apply  journals  with 
white  lead  on  them.  One  of  the  worst  conditions  is  the  hollow 
journal  bearing  wedge.  We  destroy  thousands  of  these 
hollow  back  wedges  when  we  find  them  worn  fiat.  Wedges 
are  supposed  to  have  1/16  in.  crown  at  the  top.  The  func- 
tion it  performs  is  to  distribute  the  load  evenly  to  the  bear- 
"ig-  If  some  of  the  other  railroads  will  get  after  it  as  we 
Iiave,  we  will  have  less  hot  boxes. 


G.  Lynch:  When  a  wedge  is  worn,  do  you  have  it  re- 
placed with  a  new  wedge  ?   ■-  --v 

M.  J.  O'Connor:     Yes,  or  a  good  second  hand  one. 

G.  Lynch :  We  have  found  that  where  the  wedge  is  worn, 
and  a  new  wedge  applied,  before  the  car  runs  20  miles,  that 
new  wedge  is  often  broken  because  of  the  uneven  bearing,  due 
to  the  worn  condition  of  the  box.  Under  such  conditions  the 
box  should  be  examined  to  see  what  condition  the  roof  is  in 
and  if  worn  badly,  the  box  should  also  be  removed  and  a  new 
one  applied  with  the  new  wedge. 

M.  J.  O'Connor:  The  boxes  that  you  have  reference  to 
have  had  a  wedge  in  with  four  jxjckets,  some  with  two 
pockets,"  and  instead  of  havjng  1/16  in.  crown  spread  over 
the  entire  radius  of  the  wedge,  you  have  only  that  little  bar. 
That  is  what  wears  the  roof  of  the  box.  Where  a  solid  wedge 
with  a  steel  back  is  used  I  have  never  yet  found  them  broken. 
Our  standard  is  the  solid  back  wedge  and  has  been  for  three 
years. 

A  Member:  Does  the  New  York  Central  line  confine  the 
use  of  reclaimed  packing  entirely  to  its  own  cars?  In  re- 
packing passenger  cars  do  you  use  reclaimed  packing? 

M.  J.  O'Connor:  Reclaimed  packing  is  used  on  passen- 
ger cars  the  same  as  on  freight.  We  found  out  when  we  had 
a  high  grade  wool  waste,  it  would  not  hold  oil  in  suspension, 
particularly  if  the  strands  were  more  than  14  or  18  in.  in 
length.    With  new  waste,  heat  is  required  to  saturate  the  oiL 

A.  J.  Baumbush  (N.  Y.  C):  At  Grand  Central  Term- 
inal we  noticed  that  all  of  the  boxes  that  were  packed  with 
new  long  wool  waste  were  running  hot.  We  tried  using  half 
cotton  and  half  wool  waste  and  found  the  journals  ran  cool. 
We  are  taking  half  wool  and  half  cotton  now,  the  majority 
new  waste  mixed  in  with  the  old.  Our  hot  box  trouble  at 
Grand  Central  Terminal  is  almost  gMie.  We  do  experience 
some  hot  box  trouble  when  we  do  not  catch  them  in  time. 
The  majority  of  the  trouble  is  with  cracked  linings. 

It  is  important  for  the  car  packer  to  use  a  knife  on  both 
sides  of  the  box  to  crowd  the  loose  ends  down  because  when 
the  brakes  are  applied,  the  journal  picks  up  the  loose  ends. 
I  guarantee  if  you  leave  the  front  plug  out  and  the  journal 
is  all  right,  you  will  not  have  any  hot  boxes. 

Mr.  Clair:  I  have  spent  the  last  seven  years  to  determine 
the  best  method  of  lubricating  journals.  I  visited  the  rail- 
way waste  plants  throughout  the  country,  with  a  view  to  get- 
ting journal  box  packing  up  to  specifications.  Unfortunately, 
it  is  a  fact  that  the  personal  element  enters  into  it  and  we 
have  never  been  able  to  get  a  standard  journal  box  packing. 
An  honest  endeavor  was  made  to  standardize  the  journal  box 
packing.  The  problem  was  whether  it  would  be  cotton  or 
wool  or  a  mixture  of  both,  which  meant  that  some  grades 
should  be  eliminated — these  things  which  enter  into  journal 
box  packing  under  the  guise  of  waste  materials. 

Cotton  and  wool  are  considered  to  be  the  essential  elements 
that  might  enter  into  the  thread  and  yet  there  are  many  rail- 
roads calling  for  on^  hundred  per  cent  wool  and  material  is 
being  accepted  when  there  isn't  one  atom  of  wool  in  it.  Often 
in  treating  waste  to  find  out  how  much  wool  there  is  in  it, 
everything  in  the  shape  of  animal  matter  is  credited  as  wool. 
There  are  some  specifications  which  call  for  all  wool  waste 
long  threaded  stock.  The  threads  might  have  been  two 
miles  in  length  if  they  were  spun  for  journal  box  packing. 
It  is  bought  for  wool  but  it  is  cattle  hair  and  steer  hair,  with 
nothing  to  bind  the  materials  together  except  fuel  oil.  The 
hair  that  comes  off  of  the  back  of  sheep  runs  in  lengths  frcHn 
two  to  ten  inches  and  that  is  what  you  want  in  journal  box 
packing.  You  do  not  want  long  threads,  but  you  do  need 
long  staples.  Sheep  wool  is  covered  with  minute  scales,  simi- 
lar to  the  back  of  a  fish.  When  they  are  spun  together  they 
form  a  thread  and  if  you  take  the  thread  and  endeavor  to 
sepiarate  it,  you  will  find  that  it  holds  together.  If  you  take 
the  so-called  red  yarn  and  pull  it  apart,  you  will  find  the 
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Staples  in  the  spinning  similar  to  that  spun  with  fuel  oil  which 

,'.-.  is  worth  two  cents  a  pound  for  journal  box  packing. 

,  :.      The  journal  box  packing  should  be  cotton  or  wool,  or  some- 

',.■•'  thing  mixed  together;  it  should  be  certain  grades  of  cotton 

.  :.and  certain  grades  of  wool;  not  all  good  but  there  should  be 

;.  nothing  put  in  there  that  was  not  calculated  to  lubricate  the 

•  journal.     We  refused  muck  yam,  but  after  it  was  dyed  red 

and  filled  with  mineral  matter  it  was  accepted.     The  reason 

>.  that  the  long  threads  of  wool  did  not  function  in  our  boxes, 

.     is  that  they  were  not  wool  and  were  filled  with  a  mineral  dye 

•   to  make  them  look  better.    Two  years  and  a  half  ago,  we  got 

200.000  lb.  of  cotton,  and  found  that  it  had  been  loaded  with 

:     water  glass  or  sodium  silicate.     The  staples  are  bound  to- 

'  gether  with  starch  in  order  to  weave  sheets.    When  potatoes 

"rose  in  price,  water  glass  was  substituted  and  that  was  the 

material  that  was  entering  into  practically  all  journal  box 

packing.       ,..  ■■'■■■"    '  > ■  .^-r:  v' •■•.'•■' •■ 

It  is  well  to  understand  the  journal  box  packing  that  you 
are  getting.  Some  of  the  waste  industries  are  nothing  more 
than  rag  industries.  There  is  one  concern  that  takes  old  felt 
hats  and  that  refuse  goes  into  journal  box  packing.  Until 
the  United  States  Railroad  Administration  undertook  to  de- 
fine these  particular  things  which  should  not  enter  into  jour- 
nal box  packing,  they  tried  to  eliminate  them  by  stating  that 
packing  should  be  true  fleece  wool.  Leave  it  up  to  your  in- 
spectors to  go  into  the  mill  and  analyze  the  material  to  see 
that  it  is  true  fleece  wool.  Material  that  comes  in  such  long 
threads  is  not  waste  material.  It  is  hair  taken  off  the  backs 
of  cattle  and  spun  for  journal  box  packing.  If  you  take  the 
oil  out  of  it,  you  will  find  it  is  a  decidedly  choppy  mass 
of  hair. 

It  is  necessary  to  take  such  materials  as  can  be  produced 
in  quantities.  A  proper  source  of  material  would  be  mills 
that  weave  overcoats,  blankets,  carpets  and  some  tapestry, 
A  source  of  materials  for  the  cotton  should  be  confined  strictly 
to  mills  that  produce  shirting  and  some  of  the  high  grade 
linens.  The  cheap  American  cotton  cannot  be  produced 
without  putting  potato  starch  in.  Avoid  the  use  of  jute  ab- 
solutely and  specifically.  The  cheap  grades  of  carpet  are 
made  out  of  jute  and  when  treated  it  rots  and  becomes  a 
powder.  The  shredded  stock  is  used  in  order  to  cheapen  it 
and  it  is  well  to  get  away  from  it. 

I  believe  the  day  is  not  long  distant  when  each  and  every 
railroad  will  honestly  say  to  itself,  "When  we  buy  cheap  ma- 
terials for  journal  box  packing,  it  would  be  better  if  we 
would  adopt  some  standard,  all  good  wool  or  all  good  cotton. 
Let  it  remain  a  waste  problem  but  let  everyone  for  once  and 
all  decide  what  it  is  which  constitutes  a  standard  journal  box 
packing." 

There  are  some  roads  that  pay  30  cents  a  jwund  for  journal 
box  packing;  it  is  not  worth  it.  The  cotton  that  enters  into 
an  honest  journal  box  packing  is  worth  14  cents  a  pound,  and 
when  material  sells  for  10  cents,  you  will  find  that  it  is  sweep- 
ings. That  was  my  experience  after  having  made  a  study  of 
what  honestly  would  constitute  journal  box  packing  of  good 
quality  that  might  be  produced  in  a  tremendous  volume  and 
uniform  quality. 

Mr.  Geiscr  made  some  good  tests.  They  were  able  to 
calculate  how  much  oil  was  necessary  to  lubricate  a  journal, 
and  it  only  took  5  f)er  cent  of  the  oil  that  was  in  the  waste. 
We  were  looking  for  a  journal  box  that  would  hold  four 
pound.s  of  oil  per  packing;  it  was  too  much.  There  are  those 
who  say  the  use  of  free  oil  is  improper.  They  think  they  save 
money  by  not  using  oil  and  they  do  not  think  they  pay  15  or 
10  cents  for  the  waste  and  burn  it  up  without  securing 
lubrication. 

Reclaiming  pays  but  not  the  reclamation  that  necessitates 
the  erection  of  a  $10,000  building  with  its  equipment.  But 
the  conservation  of  waste  material  when  you  take  out  good 
journal  box  packing  that  is  not  all  choppy,  and  shake  the 


dirt  out  of  it,  if  there  is  any  in  it,  saturate  in  oil  and  put  it 
back  into  the  box  is  a  good  thing.  But  in  the  reclamation 
that  necessitates  some  one  saving  it,  it  does  not  pay.  If  it  is 
good  waste  it  is  fit  to  go  back  into  the  box.  If  it  is  bad 
waste,  it  ought  to  be  destroyed  right  there.  There  is  lots  of 
money  wasted  by  saving  bad  waste.  Today  waste  is  billed  in 
accordance  with  the  specifications  that  the  threads  should  be 
clean,  long,  strong,  true  fleece  wool.  Other  specifications  say 
it  must  be  long  strands,  none  shorter  than  18  in.  in  length. 
Good  wool  comes  from  mills  and  is  honest  waste  material. 
The  stuff  that  is  long  is  not  waste.  It  is  spun  for  journal 
boxes;  it  looks  good  but  you  will  find  it  is  not  at  all  satis- 
factory. 

Another  peculiar  thing  is  that  wool  is  necessary.  Wool 
does  not  lubricate;  it  is  cotton  that  lubricates,  but  it  has  to 
be  good  cotton.  If  it  is  foreign  it  is  better.  The  test  of  the 
thread  that  enters  into  a  journal  box  packing  should  be  its 
fineness.  When  the  staples  are  long  you  can  spin  the  thread 
as  fine  as  a  needle  and  that  is  good.  When  the  thread  is 
thick  the  staples  are  short,  and  that  is  bad  material.  It  is 
true  of  cotton,  a  thread  spun  120  will  not  measure  over  0.003 
in.  in  diameter,  but  it  is  good  cotton.  The  test  of  high  qual- 
ity is  not  length;  if  other  things  are  equal,  it  is  thinness  of 
thread. 

Another  thing  that  serves  no  function  is  the  flyings.  There 
is  no  reason  why  anybody  should  take  anything  that  looks 
like  feathers  and  mix  it  in  a  journal  box.  If  your  specifica- 
tions insist  on  cheap  material,  you  have  got  to  go  to  the  cotton 
mills  and  buy  the  sweepings  from  the  floor  for  3>4  cents  a 
pound  and  introduce  it  into  the  journal  box  packing  in  order 
to  sell  it.  It  will  require  2^^  lb.  for  a  journal  box  of  3>^ 
cent  cotton.  It  is  cheaper  to  use  the  cotton  than  wool.  Your 
journal  box  packing  costs  15  cents  and  the  lubricating  oil  is 
worth  about  2  cents,  and  if  you  are  not  careful  you  will  get 
10  per  cent  lubricating  packing;  you  do  not  get  packing,  you 
get  oil.  Look  out  for  the  waste  that  is  saturated  with  oil. 
The  functions  of  the  journal  box  packing  are  first  to  hold 
the  oil  and  then  to  feed  it. 

Cotton  and  wool  combined  do  not  afford  elasticity  to  over- 
come the  shocks  and  keep  it  up  against  the  journal;  you  have 
got  to  impart  some  elasticity. 

The  best  method  of  packing  journal  boxes  in  my  mind  is 
twist  a  rope  and  put  it  back  against  the  mud  guard,  and  put 
the  biggest  wad  of  packing  that  you  can  get  in  that  box ;  take 
these  threads  and  fold  them  over  and  under  and  put  one  piece 
of  journal  box  packing  in  the  box.  The  use  of  the  plug  is  a 
disputable  thing.  If  there  is  no  plug  in  the  front,  the  face  of 
the  journal  will  present  one  thing  in  vision;  if  the  box  is 
running  hot  the  center  of  the  journal  will  be  dry.  If  there 
is  a  plug  there  you  won't  see  whether  the  journal  is  running 
hot  or  not.  Whether  it  is  a  good  thing  to  offset  your  lateral 
motion,  I  do  not  know. 

Avoid  the  use  of  what  you  call  wipers.  A  piece  of  waste 
as  big  as  an  egg  will  wipe  the  oil  off  before  the  oil  hits  the 
brass.  One  little  piece  of  waste  improperly  placed  in  that 
box  will  give  trouble.  Keep  the  little  pieces  of  waste  buried 
down ;  do  not  let  them  get  on  top  of  the  journal  box  or  there 
will  be  trouble. 

F.  W.  Trapnell :  This  is  a  subject  that  has  brought  out  a 
lot  of  discussion  before  in  the  A.  R.  A.  convention,  but  I  be- 
lieve that  those  of  us  who  are  here  have  received  more  benefit 
from  the  discussion  relative  to  the  maintenance  and  packing 
of  journal  boxes  that  we  ever  got  at  Mechanical  Section  No. 
3,  because  we  have  got  right  down  to  the  ground  floor  of  the 
work,  as  it  ought  to  be  done. 

I  am  sure  it  is  a  pleasure  to  listen  to  Mr.  Clair  and  to  the 
reading  of  the  paper  by  Mr.  O'Connor.  They  have  made  it 
very  plain  and  explicit  to  us.  I  move  that  a  vote  of  thanks 
be  extended  to  Mr.  O'Connor  and  to  Mr.  Clair.  (Seconded 
and  carried.) 


".  -'  '  ■ .  •  > 


Belt    Service   and   Length   of   Life 

BY  F.  D.  RICH 

Sales  Engineer,  Crescent  Belt  Fastener  Co^  New  York 

Cutting  the  ends  of  a  belt  seems  such  a  simple  operation 
that  often  the  belt  man  does  not  give  it  the  consideration 
necessary  to  secure  the  best  results,  and  much  of  the  difficulty 
with  otherwise  good  belts  is  due  to  their  not  being  cut  and 
joined  accurately.  With  proper  care,  it  is  easy  to  make  a 
belt  joint  which  will  run  the  same  as  an  endless  belt. 

When  a  belt  runs  "wobbly"  or  races  back  and  forth  across 


"  ;;  -.f'lO-   1— A   Belt   Which   Will    Not   Run  True       -^y';' 

the  pulleys,  it  is  not  giving  its  best  service  nor  can  it  have  a 
long  life.     Power  is  lost  and  production  limited. 

Belt  ends  should  always  be  cut  to  a  line  carefully  laid  out 
with  a  square.  If  a  square  is  not  used,  one  or  both  ends 
of  the  belt  will  be  cut  unevenly  or  irregularly,  which  pre-  - 
vents  smooth  running.  Even  the  use  of  a  straight  edge  does 
not  assure  the  results  obtained  by  using  a  square,  for  the  slip 
of  a  fraction  of  an  inch  will  bring  the  belt  ends  together  at 
an  angle,  as  shown  in  Fig.  1.  As  the  belt  moves  from  side 
to  side,  the  line  of  direct  pull,  A-B,  moves  from  one  side  of 
the  belt  to  the  other,  imposing  shifting  and  irregular  strains, 
which  no  belt  can  stand  indefinitely. 

There  is  only  one  way  to  obtain  correct  results,  which  is 
to  use  a  belt  square  and  to  keep  it  in  place  until  the  belt  is 
cut  all  the  way  through.  Cutting  to  the  square  assures  an 
even  cut  all  the  way  through  the  belt  and  all  the  way  across. 
Then  the  belt  ends  can  be  brought  together  in  a  tight,  but 
evenly  running,  flush  joint.  For  belts  up  to  15  or  18  in. 
wide,  the  ordinary  square  can  be  used,  pressed  firmly  against 
the  edge  of  the  belt  with  the  knife  held  vertically.  The  knife 
J^hould  be  sharp  with  the  point  wet  occasionally  in  order  to 
cut  more  easily.  When  a  number  of  belts  have  to  be  cut,  a 
Sood  method  is  to  drive  two  nails  in  a  large  block  of  wood, 
and  against  these  set  the  edge  of  the  belt  and  the  edge  of 
the  square.  This  prevents  either  the  belt  or  the  square 
clipping. 

Wide  belts  are  more  difficult  to  square  correctly,  and  the 
difficulty  is  often  increased  bv  slight  variations  in  width, 
which  throws  the  square  out.  To  avoid  this  and  assure  per- 
fect results,  the  method  illustrated  in  Fig.  2  has  proved  valu- 


able.    At  any  point  near  where  the  belt  is  to  be  cut,  measure 
across  and  find  the  center,  as  at  A- A.     At  any  distance  back 
of  this,  say,  2  or  3   ft.,  find  the  center  again,  as  at  B-B. 
Between  the  two  center  points  draw  a  clean,  sharp  line,  mark- 
ing the  center  axis  of  the  belt.     Using  the  square  against  the  •; 
center  line,  trim  off  the  end  of  the  belt,  holding  the  square  ' 
firmly  in  position.     Two  small  nails  driven   in   the  center  .; 
line  will  keep  the  square  from  slipping. 

For  cutting  the  other  end  of  the  belt,  find  the  center  line,  - ;. 
as  just  described.     At  any  point  on  this  line  other  than  where 
the  belt  clamps  will  come,  take  a  point  C,  as  in  Fig.  2,  and, 
using  the  square  as  illustrated,  draw  a  line  D-C-B  at  right 
angles  to  the  axis,  and  all  the  way  across  from  edge  to  edge. 
It  is   sometimes  easier  to  draw   this  line   by  marking   the 
points  D  and  B  and  then  placing  a  straight  edge  through  the 
points  D-C-B  to  draw  the  line.    This  line  D-C-B  will  con-  ^ 
stitute  a  "base  line"  to  measure  from  after  the  belt  is  in  the   ' 
clamps.     Do  not  cut  on  this  line. 

The  exact  position  where  the  belt  is  to  be  cut  can  be  deter-  ; 
mined  after  the  clamps  have  been  put  on  and  the  belt  brought 
into  position.   Measure  forward  from  the  line  D-B  an  equal 
distance  on  each  side  of  the  belt  to  the  cutting  point,  using  ;- 
calipers  to  measure  over  the  belt  clamp  or  running  the  ruler 
through  the  edges  of  the  clamp.     As  a  matter  of  convenience, 
always  cut  one  end  of  the  belt  square  and  get  it  ready  f or ..: 
making  the  joint  before  putting  the  belt  into  the  clamp. 

Remember  that  when  doing  a  job,  it  is  much  easier  to  do '. 
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;-..,...-  Pig.    2 — Method    of    Squaring    Uneven    Belt"'   /: 

it  right  than  to  do  it  over.  This  applies  to  making  the  com- 
pleted joint  as  well  as  to  cutting  the  belt.  Therefore,  it  is 
best  when  joining  a  belt  to  do  so  in  a  way  which  is  permanent 
and  which  assures  the  belt's  most  satisfactor}'  service. 

The  writer  has  had  considerable  experience  working  with 
belting  manufacturers  in  solving  the  problems  of  efficient 
belt  joining,  and  is  much  opposed  to  methods  which  require 
punched  holes  in  the  belt  or  which  in  any  way  cut  or  weaken 
the  lengthwise,  power-carrying  fibres  of  the  belt.  No  belt 
can  give  better  service  than  its  method  of  joining  will  p)er- 
mit,  and  if  wasteful  or  destructive  means  are  employed,  the 
strength  of  the  belt  is  lessened,  its  service  impaired  and  its 
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life  shortened.  Laced  belts  are  frequently  found  in  which 
from  40  per  cent  to  70  per  cent  of  the  cross  section  of  the  belt 
is  removed  in  punched  holes.  Such  a  belt  joint  cannot  be 
expected  to  give  the  full  service  of  the  belt. 

The  ideal  belt  joint  is  one  which  would  run  the  same  as 
endless  without  the  drawbacks  of  difficulty  in  making  and 
later  shortening  to  take  up  stretch.  Belting  manufacturers 
themselves  estimate  that  only  a  small  percentage  of  belts  need 
to  be  made  actually  endless.  Their  estimates  range  from  ^2 
of  one  per  cent  to  two  per  cent.  It  is  possible  to  make  belt 
joints  which  run  the  same  as  an  endless  belt  and  which  meet 


o  o  o  o 
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Fig.    3 — Aggregate   Amount   Punched    Out    is  75    Per   Cent   of   Total 

Cross    Section 

practically  all  requirements  of  the  belting  field,  without  hav- 
ing any  of  the  objections  noted  above. 

The  accompanying  list  shows  the  qualifications  of  a  belt 
joint,  by  which  any  engineer  can  check  up  the  comparative 
efficiency  of  his  own  methods:  .     .    ^    ,.        , .     ,  ■ 

The  Efficient  Belt  Joint        .  *    ■  .;.■  ,  '    L' *'.  •     . 

\"    1 — Will  maintain  the  maximum  strengrth  of  the  belt.'      •••;'■■■       -  -^     • 
;.       2 — Will  avuid  destruction  or  weakening  of  the  lengthwise  power-carrying 
.;  •  •.         belt  fibres. 

■'.■_   '    3 — Should  prevent  breaking  the  belt  back  of  the  joint.  .•-..•   -■ 

•■■■.4 — Must  not  hammer  on  the  pulleys.  •'     ' 

■  5 — Must   not   be   subject  to   wear   or   crystalization. 
..i-t-C — Will   instsre   cnntinuous,   uninterrupted   operation   without   supervision. 
.•■7 — Hugs  the   pi'.Ueys  tightly  and  assures  full  transmission  of  power. 
'8 — Runs  silently,  the  same  as  an  endless  belt. 

9 — Can  be  easily  taken  apart  for  removing  cr  shortening  the  belt. 
10 — Is  safe  against  accidents  or  breakdowns. 

11 — Must  be  easilv  and   quickly  made   without  special   equipment. 
12— Will  last  for  the  life  of  the  belt. 

The  leading  manufacturers  of  belt  fasteners  are  always 
willing  to  give  engineers  full  data  regarding  their  products, 
and  a  check  of  the  different  methods  against  the  qualifica- 
tions above  should  enable  any  engineer  to  determine  for 
himself  which  is  going  to  assure  getting  the  most  satisfactory 
results  and  service  from  belting.  .  ;.     .  . 


combines  with  the  thermit  steel,  thus  making  a  high  carbon 
steel  which  usually  can  be  machined  only  by  grinding. 
This  material,  however,  is  not  so  brittle  as  cast  iron  and  is 
physically  stronger. 

In  the  second  place,  in  considering  thermit  repairs  of  cast 
iron,  it  should  be  borne  in  mind  that  the  weld  material  is 
steel  and,  therefore,  has  double  the  shrinkage  of  the  cast 
iron.  This  difference  in  shrinkage  is  of  no  importance  where 
the  section  being  welded  is  approximately  square  or  equi- 
axed.  However,  where  the  length  of  the  section  at  the  frac- 
ture is  four  or  five  times  its  thickness,  this  difference  in 
shrinkage  is  evidenced  by  one  or  more  minute  cracks  per- 
pendicular to  the  line  of  the  weld  and  extending  through 
the  weld  material  only.  These  cracks  are  naturally  caused 
by  the  difference  in  shrinkage,  the  cast  iron  parts  tending  to 
restrict  the  shrinkage  of  the  thermit  steel  along  the  length  of 
the  piece.  Such  hairline  cracks  will  be  found  in  the  welding 
of  sections  such  as,  for  instance,  12  in.  by  24  in.,  but  would 
not  be  found  in  sections  12  in.  by  12  in.  The  cracks  are 
unimportant,  as  they  are  parallel  to  the  line  of  strain. 

Experience  proves  conclusively  that  where  the  length  of  a 
fracture  is  not  more  than  four  or  five  times  its  thickness  and 
wliere  the  subsequent  machining  can  be  accomplished  by 
grinding,  a  thermit  weld  can  be  made  with  entire  success. 


Limitations    of    Thermit   Welding    for    Repairing 
■-  ■■-       ...  Cast   Iron 

In  a  recent  issue  of  Reactions  the  following  explanation 
regarding  the  conditions  governing  the  welding  of  cast  iron 
by  means  of  thermit  is  given : 

In  thermit  welding,  the  superheated  steel  produced  by 
the  reaction,  when  tapped  into  the  mold  surrounding  the 
weld,  naturally  fuses  back  into  the  fractured  parts  two  or 


:  The    Equalization    of    Spring    Rigging 

BY  J.  McAllister 

General  Foreman,  West  Albany  Shops,  New  York  Central 

Because  the  springs  and  spring  rigging  used  on  a  locomo- 
tive cannot  be  classed  as  motion  work,  there  is  a  strong  ten- 
dency to  underestimate  its  importance  and  become  careless 
in  making  necessary  repairs  and  maintaining  the  dimensions 
called  for  by  the  blue  prints.  The  improper  equalization  of 
springs  and  spring  rigging  has  very  serious  effects,  the  most 
important  of  which,  perhaps,  is  the  resultant  incorrect  dis- 
tribution of  weight.  This  causes  excessive  pressure  on  cer- 
tain bearings,  which  means  that  they  will  run  hot  and  require 
new  brasses  frequently. 

Hot  bearings  necessitate  frequent  repacking  and  oiling  of 
boxes,  wasting  a  large  amount  of  oil.  They  also  cause  many 
engine  failures  and  many  stops  to  cool  the  boxes  and  repack 
the  cellars.  In  more  serious  cases  where  the  cutting  action 
has  gone  on  too  long,  new  brasses  must  be  applied  to  the 
driving  boxes  and  the  cut  journals  turned.  In  addition,  hot 
bearings  tend  to  make  indifferent  engine  and  train  crews  on 
account  of  the  extra  disagreeable  work  necessitated  by  cooling 
and  repacking  the  boxes. 

Improper  spring  equalization  is  caused  by  poor  methods 
of  repairing  and  assembling  spring  rigging.     It  is  the  usual 


Elevation    Showing    Arrangement    of    Spring    Rigging    On    Pacific    Type    Locomotive 


three  inches  on  either  side  and  the  whole  mass  solidifying  at 
one  time  effects  the  repair.  The  excess  metal  of  the  weld 
may  then  be  removed  or  not  as  the  necessity  indicates. 

In  cast  iron  welding,  steel  is  the  welding  medium  and 
the  weld  material  will,  therefore,  necessarily  consist  of  a 
mixture  of  this  steel  and  the  cast  iron  of  the  parts  being 
welded.     The  graphitic  carbon  in  the  cast  iron,  therefore, 


practice  to  repair  spring  hangers  to  standard  sizes.  When  a 
locomotive  is  Ixnng  broken  in,  it  is  usually  found  too  low  and 
must  be  returned  to  the  shop  to  be  raised.  This  opera- 
tion is  performed  by  jacking  up  the  locomotive,  shortening 
a  hanger  here  and  there,  putting  a  liner  in  the  center  casting, 
etc.  This,  of  course,  results  in  all  idea  of  equalization  being 
lost  and  puts  excessive  weight  on  one  or  more  of  the  bear- 
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ings,  causing  them  to  run  hot,  which  brings  about  the  evils 
previously  enumerated. 

The  very  best  engineering  talent  is  employed  in  designing 
locomotives  and  it  should  be  the  aim  when  repairing  them 
to  perpetuate  the  designer's  idea  of  the  locomotive  as  a  whole. 
To  do  this  it  is  necessary  to  equalize  springs  by  shortening 
the  hangers  to  correspond  with  tire  wear,  for  example: 

The  original  thickness  of  the  tire  is  3^  in.  and  all  parts 
of  the  spring  rigging  are  made  to  blue  print  sizes.  If  the 
locomotive  is  shopped  and  the  tires  turned  to  3  in.  all 
spring  hangers  should  be  sent  to  the  blacksmith  shop  and 


shortened  ^  in.  A  ^-in.  liner  in  the  engine  truck  center 
casting  and  a  ^-in.  liner  under  the  trailing  springs  will 
bring  the  locomotive  to  its  original  level. 

It  is  well  for  the  gang  foreman  to  examine  and  measure 
the  thickness  of  crown  brasses  before  putting  wheels  under 
a  locomotive.  If  one  brass  is  found  ^  in.,  for  example, 
thinner  than  the  other,  a  suitable  liner  should  be  placed 
under  the  spring  saddle  of  that  box.  When  spring  rigging 
repairs  are  handled  in  this  way,  the  designer's  idea  of  equal- 
ization is  maintained  and  hot  bearings,  with  their  attendant 
evils,  are  reduced  to  a  minimum. 


Standard  Valve  Motion  Pins  and  Bushings 

A  Method  of  Standardizing,  Manufacturing  and  Fit-  -f'    . v,/ - 

'•.■'•'.'".     ting  Pins  and  Bushings  in  Locomotive  Valve  Gears      %p:/y:':  '7^^^'^  '. 

■  rv- :■■•:?:;  BY  M.  H.  WILLIAMS  -  ::       •  r.   \  ■ .: -^--V  ■^■'/l-^'^:^'  iS 


IN  certain  central  production  shops  of  the  larger  railways, 
valve  motion  pins  and  bushings  required  for  locomotive 

valve  gear  repairs  are  blanked  out  and  finished  to  prede- 
termined grade  sizes.  Surfaces,  like  the  straight  part  of  the 
pin  and  the  bore  of  the  bushing,  are  finished  complete  at  the 
time  of  manufacture  and  do  not  require  additional  machining 
when  being  fitted  to  the  levers.  The  taper  ends  of  pins  and 
the  outer  surfaces  of  bushings  are  made  sufficiently  large  to 
admit  of  machining  to  such  sizes  as  may  be  necessary  to  fit 
worn  levers. 

Important  results  have  been  made  possible  by  a  careful 
study  of  the  requirements  and  standardization  of  the  bearing 


Fig.  1 — standard  Pin  With  Taper  of  1-ln.  per  Foot 

surfaces  in  reference  to  each  other  so  that  they  are  inter- 
changeable. For  cases  where  the  lever  holes  are  greatly 
worn,  the  running  fits  also  are  standardized  to  grade  sizes. 
That  is,  if  the  original  size  of  the  running  fit  of  these  pins 
and  bushings  is  Ij^  in.,  grade  sizes  are  made  1  9/16  in., 
1^  in.,  etc.,  or  such  sizes  as  may  be  necessary. 

Standardization  of  Parts 

On  account  of  the  many  sizes  of  holes  resulting  from 
frequent  reaming  of  the  lever  clevises,  it  is  not  generally 
considered  desirable  to  make  the  taper  ends  of  pins  to  finished 
sizes,  but  rather  to  blank  them  out,  leaving  sufficient  metal 
for  fitting  at  the  time  of  application.  In  some  cases  the 
taper  ends  also  are  finished  to  grade  sizes  and  both  of  these 
methods  will  be  explained  later. 

With  most  designs  of  pins,  especially  where  the  taper  is 
more  than  ^  in.  per  foot,  it  is  possible  to  increase  the  diam- 
^  ter  of  the  taper  ends  somewhat  more  than  called  for  on  the 
locomotive  drawings  without  encroaching  on  the  straight  sur- 
faces. Where  the  rod  clevises  are  greatly  worn,  however,  it 
becomes  necessary  to  enlarge  the  bearing  surface  and  the 
bore  size  of  the  companion  bushing  which  is  done  to  grade 
sizes. 


Grade  sizes  are  determined  in  the  following  manner  for 
the  pin  illustrated  in  Fig.  1.  The  ends  have  a  taper  of  1  in. 
per  foot,  the  bearing  surface  B,  being  1  ^  in.  in  diameter  by 
2^  in.  long.  The  two  ends  are  each  1  in.  long.  The  size 
of  the  large  end  at  A  is  shown  as  small  as  it  may  be  made: 
1.583  in.  The  diameter  of  the  opposite  end  at  C  must  cor- 
respondingly be  1.293  in.  which  agrees  with  the  1  in.  per 
foot  taper  as  shown  by  dotted  lines.  A  pin  made  to  these 
dimensions  can  be  used  in  a  bushing  having  a  1^  in.  bore 
and  admit  of  finishing  the  full  length  of  the  taper  surfaces. 
If  the  tapers  are  smaller,  the  beginning  of  the  large  taper  will 
be  smaller  than  the  bearing  surface. 

A  pin  of  the  greatest  extreme  of  taper  end  sizes  with  the 
same  bearing  surface  B  is  shown  in  Fig.  2.  The  small  taper 
at  C  equals  the  1  ^  in.  bearing  size.  The  head  is  shown  en- 
larged to  1.790  in.,  which  is  the  largest  that  may  be  used  with 
a  15^  in.  bushing.  It  is  evident  that  to  go  to  a  larger  taper 
end  will  result  in  not  having  a  full  taper  end  at  C.  Figs.  1 
and  2  show  the  smallest  and  largest  taper  ends  that  can  be 
used  with  a  taper  of  1  in.  per  foot  in  a  1^  in.  bushing,  2^/^ 
in.  long.  The  diameters  of  the  taper  ends  and  the  grade  sizes 
are  calculated  as  follows:  The  taper  per  inch  is  obtained 
by  dividing  the  taper  per  foot  by  12  and  is  0.083  in.  This 
figure  multiplied  by  the  length  gives  the  variation  for  any 
length  or  section  of  the  pin.  Likewise  the  taper  per  inch 
multiplied  by  the  length  of  the  bearing  surface  B  will  indicate 


Fig.  2 — Standard   Pin   With  Greatest   Extreme  of  Taper    End   Sizes 

the  greatest  difference  in  diameter  possible  between  grade 
sizes.  In  Fig.  1,  the  diameter  at  A  is  the  bearing  size  of  1^ 
in.  plus  the  taper  for  1  in.  length,  or  IJ^  in.  -\-  0.083 
in.  =:  1.583  in.  In  Fig.  2,  the  diameter  at  ^4  is  the  taper 
calculated  from  the  1^  in.  diameter  at  C  which  is 
3^  X  0.083  in.  -}-  1.500  in.  =  1.790  in.  These  calcula- 
tions are  necessary  in  order  to  settle  on  the  largest  diameters 
to  which  the  head  end  at  B  should  be  blanked  out. 

The  maximum  increase  of  grade  sizes  for  pins  having  a 
bearing  surface  2^4  in.  long  will  be  2J^  X  0.083  in.  =  0.207 
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in.  It  is  evident  that  the  second  grade  size  of  B  can  be 
1.707  in.;  the  third  1.914  in.,  etc.  From  simple  calculations 
of  this  nature  grade  sizes  for  any  size  and  taper  may  be 
quickly  calculated. 

As  a  general  proposition,  the  grade  sizes  of  bearing  sur- 
faces B  are  calculated  and  tabulated  or  card  indexed  for  all 
pins  frequently  used.  One  large  shop  advances  the  grade 
sizes  by  1/16  in.,  that  is,  the  pin  be^ng  surfaces  are  made 
standard,  1/16  in.  and  ^  in.  larger  than  standard  which 
works  out  in  a  very  satisfactory  manner.  The  objection  to 
too  large  an  advance  in  grade  sizes  is  the  enlargement  of 
the  bushing  bore  which  results  in  a  thinner  wall  of  that 
member. 

Having  determined  the  grade  sizes,  it  is  next  necessary  to 
set  tolerances  for  bearing  surfaces  and  the  bore  of  bushings. 
There  should  be  between  0.004  in.  and  0.006  in.  play  be- 
tween the  pin  and  bushing  when  the  two  are  in  place,  in  order 
to  allow  for  a  running  fit  and  flow  of  the  oil.  When  press- 
ing the  bushing  into  the  lever,  the  bore  will  be  reduced  about 
0.002  in.  to  0.004  in.  depending  on  the  thickness  of  the  wall 
and  the  care  with  which  the  fit  is  made.  Therefore,  the 
bushing  bore  should  be  made  about  0.008  in.  larger  than 
the  pin.      ^  J  '•>■.:;:■  "^  ■•->•"  • 

When  manufacturing,  the  taper  ends  are  preferably 
blanked  out  as  shown  in  Fig.  2  with  the  larger  end  of  the 
smaller  taper  shown  at  C,  equal  in  diameter  to  bearing  sur- 
face B,  the  large  end  being  the  taper  extended  from  C  as 
determined  by  calculation  and  shown  by  dotted  lines.  From 
a  manufacturing  standpoint,  it  is  an  advantage  where  the 
sizes  are  standardized  as  the  number  of  sizes  will  be  reduced, 
consequently,  the  number  of  one  size  called  for  at  one  time 
will  be  increased  to  the  point  where  they  can  profitably  be 
made  on  automatic  screw  machines  or  turret  lathes. 

■;      ..<  Blanking  Out  and   Finishing  Pins 

1,  No  attempt  will  be  made  to  explain,  except  in  a  general 
way,  the  machine  operations  employed  when  blanking  out 
pins  and  bushings.  They  are  generally  made  from  hot  rolled 
low  carbon  or  screw  machine  stock,  or  some  soft  steel  that  is 
free  turning  and  free  threading.  When  manufacturing,  the 
taper  ends  are  rough  machined  to  the  approximate  size,  the 
threaded  portion  made  to  correct  size  and  the  holes  for  lathe 
centers  drilled  in  the  ends.  In  some  cases  a  groove  is  made 
at  each  end  of  the  bearing  surface  next  to  the  tapers  for 


good  practice  after  blanking  out  to  grind  the  bearing  surface 
B  previous  to  hardening  about  0.010  in.  larger  than  the 
final  size  required.  This  is  done  in  order  to  true  up  this 
surface  and  correct  errors  resulting  from  the  lathe  centers 
not  being  true  and  to  remove  roughness  left  when  blanking 
out. 

The  pins  are  now  ready  for  casehardening,  an  operation 
governed  by  the  machines  available  in  shops  where  the  pins 
are  to  be  finally  fitted  to  the  levers.  If  grinding  machines 
have  been  installed,  the  pins  are  casehardened  all  over  except 
the  threaded  portion  which  is  protected  by  covering  with 
fire  clay.  If  grinding  machines  have  not  been  installed,  one 
of  two  plans  mentioned  below  is  followed.  First,  the  pins 
are  carburized  only.     That  is,  the  threaded  end  is  protected 


Y////////y/////y\ 


--■■■•■■•■^^^ 


Fig. 


-Method  of  Protecting   Ends  When   Case   Hardening 


•  clearance  when  grinding  as  shown  in  Figs.  1  and  2.     The 

•  bearing  surface  that  should  be  close  to  gage  is  machined 
about  0.020  in.  large  to  admit  of  final  finishing,  as  will  be 

•   explained  later.     The  threads  are  cut  on  a  bolt  threader,  or 

•:  in  some  cases  this  threading  is  done  when  blanking  out. 

v.-  Holes   for  cotter  keys  or  taper  pins   and  spline  keys  are 

J    drilled   with   a  drilling  jig.     The  pins  are  in  some  cases 

;   used  in  a  soft  state  with  brass  bushings.    Where  this  is  the 

;  1   practice,  they  are  ground  on  the  bearing  surface  B  to  the 

^•'  exact  micrometer  or  gage  sizes  for  which  a  limit  is  set  that 

should    not    he   more   than    0.001    in.    above    or   below   the 

X  nominal  size. 

Where  pins  are  to  be  casehardened,  it  has  been   found 


Fig.  4 — Female  Gage  for  Taper  Ends  V,- 

as  explained  above,  placed  in  the  casehardening  box  and 
heated  in  the  usual  manner.  When  removed  from  the  fur- 
nace the  box  and  contents  are  allowed  to  cool  and  anneal. 
This  results  in  a  soft  high  carbon  surface  that  may  be 
machined  when  fitting  to  levers  similar  to  annealed  tool 
steel  and  may  be  turned  as  desired.  Second,  the  threaded 
ends  and  also  both  taper  ends  may  be  covered  with  fire  clay 
held  in  place  by  cast  iron  cups  or  gas  pipe  as  shown  in 
Fig.  3.  Pins,  cups  and  fire  clay  are  then  placed  in  the 
casehardening  box,  heated  and  quenched  in  the  usual  man- 
ner. This  results  in  hard  bearing  surfaces  and  soft  taper 
ends,  and  as  a  result  the  ends  may  be  turned  when  fitting 
to  the  levers. 

The  bearing  surfaces  of  pins  that  have  been  casehardened 
or  carburized  only  are  then  returned  to  the  central  shop  and 
ground  on  the  bearing  surface  to  exact  gage  sizes  as  ex- 
plained in  connection  with  soft  pins.  In  some  cases,  this 
practice  is  modified  by  grinding  the  taper  ends  to  grade  sizes 
that  may  vary  by  1/64  in.,  1/32  in.,  etc.,  the  ends  being 
carefully  fitted  to  tap)er  female  gages  as  shown  in  Fig.  4. 
After  completion  by  either  of  these  methods,  the  pins  are 
placed  in  stock. 

Blanking  Out  Bushings  and  Fitting  to  Rods 

Bushings  are  made  from  the  same  material  as  the  pins, 
in  automatic  screw  machines,  the  holes  being  drilled  and 
reamed  about  0.010  in.  small  to  allow  for  final  grinding. 
The  outside  is  rough  machined  to  such  sizes  as  may  have 
been  set  when  standardizing  these  parts.  The  oil  holes  are 
drilled  and  the  oil  ways  milled,  after  which  they  are  case- 
hardened  or  carburized  by  one  of  the  methods  that  have  been 
explained  for  hardening  pins.  The  bore  is  ground  to  plug 
gage  sizes  that  should  not  vary  more  than  0.001  in.  from 
set  sizes.  The  diameter  of  bore  at  this  grinding  is  made 
0.008  in.  larger  than  the  pin  bearing  size.  If  grinding 
machines  are  not  available  for  machining  the  outside  of  the 
bushings,  they  are  carburized  as  explained  in  connection 
with  pins,  the  bore  being  ground  to  gage  size  and  placed  in 
stock. 

A  flat  gage,  as  shown  in  Fig.  5,  has  proved  very  usefu? 
for  checking  the  accuracy  of  the  taper  reaming  of  clevises 
and  also  for  measuring  the  diameter  of  holes  at  any  point. 
The  gage  is  made  of  hardened  steel  about  54  in-  thick,  the 
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edges  fitting  the  taper  holes  being  ground  on  centers  similar 
to  the  practice  when  grinding  cylindrical  gages.  One  side 
of  the  gage  is  graduated,  each  line  marked  with  figures  in- 
dicating the  exact  diameter  at  that  point. 

Pins  and  bushings  made  as  above  explained  in  the  central 
production  shop  are  finished  on  the  bearing  surfaces  and  the 
final  work  is  confined  to  machining  the  taper  ends  of  pins 
and  the  outsides  of  bushings.  When  measuring  the 
diameter  of  clevis  taper  holes,  the  graduation  nearest  the 
inside  of.  the  smaller  jaw  is  usually  read.  This  point  is 
chosen  because  it  is  desirable  that  the  shoulder  on  a  taper 
pin  shall  stand  away  a  small  amount  from  the  clevis  to  allow 
for  drawing  up  when  wear  takes  place.  Also  in  the  event 
of  the  width  of  clevises  not  being  correct,  the  error  will  not 
affect  the  fitting  of  the  pin  at  this  point.  Should  the  hole 
be  irregular,  the  gage  will  show  the  error,  in  which  event, 
the  lever  is  reamed  just  enough  to  true  up  or  to  reduce  to 
gage  sizes  according  to  the  method  used  when  fitting  the 

pins. 

Grinding  Taper  Ends 

By  the  use  of  suitable  cylindrical  grinding  machines,  the 
taper  ends  of  pins  are  ground  to  fit  the  different  sized  holes 
found  in  repaired  levers  in  from  10  to  15  minutes.  The 
pins  while  being  ground  are  driven  from  the  threaded  end, 
a  method  which  admits  of  finishing  both  ends  without  re- 
versing the  pin  in  the  machine.  The  machine  table  is  set  to 
the  correct  taper  after  one  or  more  trials,  and  when  once 
set,  any  number  of  pins  of  the  same  taper  may  be  ground 
without  resetting. 

The  exact  diameter  in  thousandths  required  is  read  from 
the  taper  gage  as  shown  in  Fig.  5.     In  order  that  the  pin 


machine,  or  the  personal  equation,  but  with  an  operator  who 
has  had  practice,  about  75  per  cent  of  the  pins  will  fit  at  tlie 
first  trial.  The  grinding  machine  should  be  one  of  the  larger 
sizes  and  have  the  necessary  weight  and  stiffness  in  order 
that  the  grinding  wheel  shall  not  spring  away  frcwn  the  work 
when  grinding  the  two  ends. 

A  grinding  wheel  as  thick  as  the  length  of  the  taf)er  ends  ii 
fed  directly  onto  the  work  and  not  traversed.     Where  the    ' 
wheel  is  kept  true  by  occasionally  passing  a  diamond  over 
the  surface,  this  method  has  been  found  quicker  than  travers-  -. 
ing  the  wheel. 

Where  soft  pins  are  machined  on  lathes,  the  same  gen-  ? 
eral  plan  is  followed.     If  the  pins  have  had  selective  case-  ■ 
hardening,  they  will  be  completed  in  this  operation  and  can  .' 
be  placed  in  service. 

Where  pins  are  carburized  only,  they  are  fitted  in  a  similar  _ 
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Fig.  5 — Flat  Gage  for  Checking  Accuracy  of  Taper  Reaming 

'liall  fit  properly,  the  diameter  of  the  taper  at  that  point  must 
i»e  the  same  as  indicated  on  the  gage.  W^hen  grinding,  the 
I 'in  is  measured  over  the  taper  as  shown  at  C,  Fig.  6,  with 
:nicrometer  calipers  and  finished  to  a  size  agreeing  with  that 
'^ad  on  the  gage.  This  measurement  is  readily  made  where 
;i  .groove  has  been  made  in  the  pin  a 5  shown. 

When  the  smaller  taper  has  been  ground  to  the  proper 
"'^e,  the  micrometer-dial  or  throw-out  on  the  grinding 
i'lachine  governing  the  in-feed  of  the  grinding  wheel  is  set. 
1  he  wheel  is  then  transferred  to  the  large  taper  end  and  the 
>'  Iieel  fed  in  to  the  same  marking  or  setting  of  the  throw-out 
"'op  used  for  the  small  end.  This  results  in  the  two  ends 
I'  iving  the  same  taper  and  the  pin  will  generally  fit  the  lever 
.'•  the  first  trial.     Errors  may  result  from  the  spring  of  the 


Fig.  6 — Pdtitlon  of  Micrometer  Calipers  ?n  Measuring  Largest  Taper 

Diameter 

manner  and  hardened,  after  which  with  a  slight  rubbing  up 
of  the  bearing  surface,  they  are  ready  for  service. 

In  order  that  the  bushings  previously  ground  in  the  bore 
shall  not  be  distorted  when  forced  into  levers,  it  is  necessary 
that  the  lever  holes  be  trued  up  by  grinding  on  a  planetary 
grinding  machine  such  as  that  niade  by  the  Heald  Machine 
Company  or  by  reaming.  The  bushings  are  ground  on  the 
outside  from  0.004  in.  to  0.005  in.  larger  than  lever  holes  and 
forced  into  place.  Should  it  happen  that  the  ta|)er  holes  in 
clevises  have  been  enlarged  so  that  the  smaller  or  new  size 
pins  and  bushings  will  not  answer,  the  next  larger  size  is 
used. 

Advantages  of  Grade  Sizes 

Making  pins  and  bushings  as  above  explained  has  certain 
advantages.  It  permits  of  manufacturing  in  larger  quantities 
with  the  use  of  the  most  modem  machines  and  methods  at 
central  production  shops.  On  account  of  concentrating  the 
grinding  of  bearing  surfaces  in  one  shop,  this  work  can  be 
done  more  economically  and  accurately.  In  repair  shops,  the 
fact  that  these  parts  are  finished  up  to  the  point  -of  grinding 
or  turning  the  taper  ends  of  pins  and  the  outside  of  bushings 
is  a  great  advantage.  Also  the  fact  that  any  pin  will  fit  any 
l>ushing  of  the  same  class  often  makes  it  possible  to  change 
levers  from  one  locomotive  to  another  without  fitting,  a  con- 
dition which  is  hard  to  attain  unless  these  parts  have  been 
standardized. 


Cost  of  Tool  Breakage. — Convincing  evidence  of  the  high  cost  ;;■ 
of  tool  breakage  is  afforded  by  the  records  of  a  Turtland.  Ore., 
factory.     According  to  the  Iron  Age:     'The  records  are  a  con- 
vincing  testimony   to   the    expense   of   putting   gocxl    tools   in    the 
hands  of  careless  or  incompetent  workmen.     A  charting  of  tool 
breakage  shows  that   it  is  particularly  heavy  when  numbers  of 
new  men  are  put  to  work.     Damage  to  tools   is  a  big  problem, 
and  careless  men  can  destroy  in  a  short  time  tools  far  in  excess  ■ ' 
of  their  labors  for  weeks  and  months.     But  greater  than  the  loss   - 
in  money  is  the  fact  that  it  is  in  some  cases  almost  impossible  to 
replace  at  once  many  special  high  speed  tools  that  are  destroyed. 
Breakage  of  several  important  implements  at  about  the  same  time 
compelled  the  plant  to  lay  off  a  machine  and  hold  up  the  entire   '" 
progress  of  production."  . 
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THE  miiin  objective  of  the  management  of  a  railway 
locomotive  workship  is  essentially  different  from  that 
of  a  commercial  manufacturing  works;  the  engineering 
management  of  a  commercial  engineering  works  desire  to  see 
a  constant  expansion  of  their  shops,  while  in  the  case  of  a 
railway  management  their  desire  should  be  to  see  a  constant 
shrinkage  of  the  shops  brought  about  by: 

(1)     Improved  methods  of  manufacture.,  .-..r 
:v    (2)      Improved  organization. 

(3)  Rectification  of  errors  in  design  and  material  with 
the  object  of  reducing  renewals  and  repairs  to  a  minimum. 

It  is  possible  to  effect  this  because  the  capital  expansion 
of  the  locomotive  stock  is  very  slow  on  English  railways,  and 
therefore  the  capacity  of  the  works  should  more  than  keep 
pace  with  the  demands  if  the  management  is  progressive,  in 
spite  of  the  increased  weight  and  power  of  the  more  modem 
stock.      The   number   of   locomotives   on    the   Lancashire   & 


new  and  more  powerful  machines  purely  on  an  arbitrary 
basis.  The  method  of  procedure  must  be  based  on  a  knowl- 
edge of  the  existing  annual  output  of  each  article  dealt  with. 
These  records  are  easily  obtainable  from  the  time  sheets. 


Asjquith    Horizontal    Drilling,    Milling    and    Tapping    l\iachine    Used 
With   Eminent  Success  on  Cylinders  in  the  Horwich  Shops 

Yorkshire  has  only  increased  from  1,326  to  1,645  in  the  last 
20  years. 

Modem  Tools   Should   Be   Installed   on   a   Commercial   Basis 

While  patient  attention  to  methods  of  manufacture  on  ex- 
isting machines  will  result  in  increased  output,  the  best  results 
will  not  be  attained  unless  the  most  modern  and  most  highly 
productive  and  specialized  machinery  is,  on  a  commercial 
basis,  applied  to  the  work  as  rapidly  as  the  machine  tool  man- 
ufacturers make  it  available. 

A  machinery  renewal  fund  should  exist  in  every  works 
based  on  a  ten  years'  life  of  the  machinery  in  order  to  allow 
for  both  wear  and  tear  and  obsolescence.  The  introduction 
of  high  speed  steel  between  1903  and  1910  put  many  ma- 
chines simultaneously  on  the  scrap  heap;  higher  speed  steels 
and  compound  cutting  metals  such  as  "Stellite"  are  in  sight, 
and  funds  should  be  available  in  every  shop  to  enable  the 
fullest  advantage  to  l)e  taken  of  such  improvements. 

The  author  does  not  advocate  the  wholesale  purchase  of 

•  An    abstract    of    a    paper    presented    to    the    Institution    of    Locomotive 
Enjfinerre.   England. 
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A    Bending    Press  for   All    Kinds  of  Work   That   Has   Given 

Splendid    Results 

To  illustrate  this  procedure  more  fully  an  example  is  given 
in  connection  with  drilling  operations.  These  jobs  carried 
out  on  three  old  machines  have  been  tabulated  with  existing 
prices  or  costs;  new  piecework  prices  have  been  worked  out 
for  these  articles  by  the  rate  fixer  on  the  basis  attainable  with 
the  new  machine  (in  most  cases  it  is  good  policy  to  send  sam- 


1    *  . ^  sf 

mm^.W,s^.:.^tr=^-.       -^l 

Gray's  Sheet  Metal  Cutting  Machine 

pies  to  the  machine  tool  maker  and  obtain  guaranteed  times), 
a  balance  sheet  is  then  prepared  as  illustrated  in  Fig.  1 ,  show- 
ing the  return  obtainable  on  the  capital  expenditure.  After 
all  necessary  allowances  have  been  made  the  return  should 
be  such  as  to  enable  the  machine  to  make  its  own  contribution 
to  the  renewal  and  obsolescence  fund,  or  in  other  words,  it  is 
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hardly  justifiable  to  purchase  a  new  machine  unless  a  return 
of  approximately  8  per  cent  on  the  capital  expenditure  is  ob- 
tainable. 

There  is  another  broader  and  more  approximate  way  of 
looking  at  the  problem  on  the  basis  that  where  two  new  ma- 
chines can  be  installed  to  do  the  work  of  three  existing  ones,, 
the  gain  in  floor  space  and  the  reduction  in  labor  cost  will' 
justify  a  capital  expenditure  of  i2,000  ($10,000),  10  per  cent 
on  this  sum  representing  the  cost  of  one  machinist's  wages  per 


Factors  in  Economical  Shop  Production 

Modern  high  speed  machines  must  be  filled  with  work  to 
their  full  capacity  if  an  adequate  return  is  to  be  obtained 
froni  them;  this  requirement  involves  either  a  large  stock  of 
locomotives  very  fully  standardized  or  the  manufacture  of 
parts  for  stock,  or  a  combination  of  both  these  requirements. 
Intelligent  manufacture  for  stock  involves  a  knowledge  of 
the  maximum  and  minimuni  weekly  or  monthly  demands  for 
each  article,  which  in  turn  demands  the  issue  of  all  raa- 


Old  Conditions.* 

__A 


New  Conditions." 
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Article. 

Mechanical   capstan   heads. .  ..is:.,j,,,i,:i 

Hydraulic     capstan     heads i.. 

Electric  capstan  valve 

Standard  10-ton  crane  sides 

Standard    10-ton   crane   roller   box 

Standard    S-tcn    crane    sides 

Standard  S-ton   crane  roller  box 

Crank  inpots   (drilling  through   for  parting  in  two) 

Crank   slabs   for    solid   slabs, 

Cylinders  for  stuffing  box  8  cwt.  hammer 

Cirids    and     frames    for    gulleys |T. 

Piston  rod  for  8  cwt.  steam  hammer 

Hydrant  standard  valve  box  cover 

150   horsepower   motor   solid   axle    frames 

1  SO  horsepower  motor  carcase 

200  horsepower   motor  carcase    (solid,   drilled   complete). 

Parachute    inlet    valves 

Shear  blades   for  toigh   level    shears 

Water   column   parachute   base   plate 

Water  column  standard  parachute  base  plate  pipe 

Water  trough,  C.  I.  (all  sizes) 

Hands  and   gudgeons   for   gates 

Flanges,  C.I ; 

Lamp  bodies   

Lamp   belts    

F^mp    knobs    ._ ._ 

Motor    armature    spider .' 

Nuts,  triangular    

Platform   seat   brackets 

Shackles  for  swivel  hooks 

.  Turntable    centre    pin 

Tube  plate  template    

Tib   foot   for   S-ton   crane 

Crossbar    for    5-ton    crane 

Hydraulic  crane   jib,  2  uprights  and  1   centre 

Hydraulic    crane    cylinder 

Foundation  plate  for  electric  capstan 

Candlesticks  for  electric  capstan 

Worm   wheel   box    for   electric   capstan 

Coal   box   bottoms    

Coal  box  Ipvers 

Crank  shaft  for  hydraulic  capstan 

Cylinders   for  hydraulic   capstan 

Foundation   plate   for   hydraulic  capstan 

Bushes, for   large    shaft 

Other  miscellaneous  work 

War  wage,  21/6  +  7yi%  on  total  earnings 


Annual 
Quantity. 

24 
60 
24 

6 

6 

6 

6 
30 
30 
12 
72 
10 
18 
10 
12 
30 
24 
36 

6 
18 
12 

12  sets 
36 
72 
72 
72 
12 
864 
24 
96 
144 

1 
12 
12 

4 

8 

4 
12 

4 
12 
12 
24 
12 
12 
12  prs. 


s. 

6 

1 

1 

23 


Price. 

d. 
2}i   dozen 

3   each • 
each 
each 
each 


Total 
£   s. 
-0  12 


3 

4 


14   10       

20     2H  each 
14   10       each 
13     3J4  each 
5^  each 
6%  each 
-     2ii  dozen 
10  10^   each 
6     2J4   dozen 
3]/2  each 
2H   each 
Syi  each 
5  i/i   dozen 
oyi  each 


IS 
10 
0 
9 
1 
9 


14 
8 
6 


2 

20 

37 

S 

1 


10  10)4  each 


9 
9 
3 


0       dozen 
8)^  each 
4       set 
4       dozen 


19   19 
21   14 

5 

1 

5 

0 

1 
12 
56 

0 

2 

3 


17 
8 
9 

2 
2 
3 

10 
15 
5 
0  10 


1  %  dozen 
1  1 1 J4  dozen 
1 


6J^  dozen 
4  each 
2)4  gross 
4  dozen 
1  yi  dozen 
9H  each 
954  each 
3J4  each 
7  each 
yyi  each 
654  each 

-     554   each 
10  10^   dozen 

1     iVi  each 

2H  dozen 

9       dozen 

1^  each 

554   each 


6 
9 
3 
1 

40 
4 
5 

24 
8 
5 


12 

12 
8 

18 

11 
9 
0 


1   17 
0  18 


554  each 
4  1154  pair 


1 
13 

2 

2 

3 

4 

3 

1 

0 

0 

0 

0 

2 

3 

3 

2 

136  12 
200     1 


4 
1 
O 

11 
7 

18 
8 
1 

10 
5 
6 
7 

11 
5 
S 

19 


Cost, 
d. 
SJ4 
0 
0 
"0 
0 

45^ 
0 
454 

^'A 
3 

nVz 

454 

11 

9 

9 

11 

6 

4J4 
6 
9 
0 
0 

lYi 
3 
0 

454 
8 

10 
0 

9>4 
3 
0 
6 
2 
9 

10)4 

2 

2J4 

9 

6 

6 

3 

3 

O 

3 


Price  Based  on 

these  Times 
s.    d. 


4  0 

0  10 

0  10 

15  9 

9  11 

13  6 

9  11 

8  10 

9  6 


5 
4 
7 
4 

1 


13     4 
24  10 

3  6 
1  1 
7     2 

4  8 
1  10 
6     2 


6 
2 
1 
1 
2 
4 
6 
2 
1 
27 


1 
3 
2 

2  10 

3  8 
16    4 

5     6 

3  7 
7     2 

0  10 

4  3 

5  10 

1  6 


dozen 
each 
each 
each 
each 
each 
each 
each 
each 
each 
dozen 
each 
dczen 
each 
each 
each 
dozen 
each 
each 
dozen 
each 
set 
2       dozen 
0       dozen 
4       dozen 
0       dozen 
254  each 
0       gross 
2       dozen 
dozen 
each 
each 
each 
each 
each 
each 
each 
dozen 
each 
dozen 
dozen 
each 
each 
each 
pair 


Total  Cost. 
£    s.  d. 

0  8  0 
2  10     0 

1  0 
4   14 

2  19 
4     1 

2  19 

13  5 

14  5 

3  8 
1  4 
3  11 
0  6 
O  14 

8  0 
37     5 

0  7 

1  19     0 

2  3     0 

0  7 

1  2 

3  14 
0  18 
0  12     0 
0     8     0 

0  6 

1  6 
1  4 
0  12 

0  16     8 

9  0    9 

1  7 

1  14 
Z  4 
3     5 

2  4 
0  14 
0  7 
0  3 
0     4 

0  5  10 

1  16     0 

2  5  0 
2  4  0 
2     0    0 

97  13     1 
133  16  10 


Sa 


vmg. 


0 
6 
6 
0 
6 
0 
0 
0 
0 
8 

0 
2 

0 
0 

0 


0 
0 
0 

6 


0 
6 
0 

4 


a 
o 

0 
6 
0 

4 
2 
4 
3 


£  s. 

d.  .. 

0   4 

5J4   : 

1  5 

0 

0  10 

0 

2  5 

6 

1   9 

6 

2  0 

4X 

1  9 

6 

6  14 

7  9 
1  14 

i^ 

0  13 

4^  . 

1  17 
0  3 

55:- 

0  8 

9 

4  2 

9 

18  18 

9 

0  3 

11    - 

0  16 

6 

1  2 

4}4 

0  3 

6 

0  10 

9   ' 

1  18 

0 

0  9 

6 

0  6 

754  - 

0  3 

7V5 

0  3 

3 

0  13 

6 

0  13 

4«  : 

0  6 

4   -f 

0  8 

2 

4  1 

0   - 

0  13 

7  54  -■ 

0  17 

3 

1  3 

0 

1  13 

0 

1  4 

2 

0  7 

S 

0  3 

8)< 

0  I 

10 

0  1 

ll?i 

0  1 

11 

0  15 

6 

1  0 

6 

1  1 

3 

0  19 

3 

38  18 

11 

66  4 

5 

*  Old  conditions:  3  drillers,  3  machines.      New  conditions:  2  drillers,  1 

Pakticulars  of  Machines  Dispi-aced. 

£  s.  d. 
R.  16,  6  ft.  6  in.  Radial  Drilling  Machine,  ex  Messrs.  Muir  &  Co.  188  0  0 
R.  18,  6  ft.  6  in.  Radial  Drilling  Machine,  ex  Messrs.  Muir  &  Co.  188  0  0 
R.  22,  8  ft.  Radial  Drilling  Machine,  ex  Messrs.  Craven  Bros 190  0  0 

£566  0  0 


machine 


£556    6     754  £377  1110    £178  14     9J4 

Or  32.12  per  cent  Smnng  on  Old  Prices. 


£     s. 

Cost  of  new  machine 1,069  IS 

Cost   of   mains 30    0 

Cost  of  motor   (10  b.h.p.),  Horwich  make 80     0 

Cost  of  starter  and  switch   gear 23     8 

Cost  of  taking  out  old  machines  and  fixing  new  one IS     0 


d. 
0 
0 
0 
0 
0 


Old 
New 


conditions, 
conditions. 


Wages  as 
per  other 
•      side 

£      s.    d. 
556    6    754 
377  11  10 


Repairs  at  Deprecia- 

5%  per  tion  at  5% 

annum  per  annum 

£    s.    d  £    s.    d. 

28     6     0  28     6     0 

54     8    0  54     8    0 


V     178  14     954         26     2     0         26     2-    0 
Or,  11.62  per  cent  Profit  on  Investment. 


Total,    ^C    ,■ 

£    s     d. 

612  18     7ji  :. 
486     7  10       '? 

126  10     9J4    .. 


Less   credit    for   old   machines. 


■  ••»%•»«.•  I 


1,218     3     0 
130    0    0 

£1,088     3     0 


Machine  Ordered,  August  14,  1919. 

Machine   received i . « .* . . . . , 

Account     passed .  . .  i«.> »Va  •  •  > ••>••.. 


•  «.*.»  *•  *  ••*•• 


•■^•»  •■^i(«»« 


Pig.  1 Balance  Sheet  for  One   New  6-ft.   Radial    Drilling   Machine  to   Replace  Three   Old   Drills 


annum.  When  the  purchase  of  a  machine  has  been  decided 
upon,  a  profit  and  loss  ledger  account  is  opened  in  the  works 
manager's  department,  which  shows  the  work  done  by  the 
machine  and  the  economy  effected  ever  the  piecework  prices, 
which  would  have  had  to  be  paid  had  the  old  machine  been 
retained.  The  exact  return  attained  by  the  purchase  of  new 
niachines  over  a  period  of  years  is  therefore  known.  The 
;ibove  are  both  rough  and  ready  methods,  open  to  consider- 
able criticism  from  an  accountant's  point  of  view,  but  in 
practice  they  produce  good  results. 


chined    or   manufactured   parts,    whether   new   or   repaired 
through  the  books  of  a  finished  work  store. 

Other  salient  points  requiring  the  closest  possible  attenti(ni 

are: — 

(1)  The  reduction  of  unnecessary  work  to  a  minimum;  this  can  be 
effected  by — 

(a)  Inspection  of  all  parts  of  the  Iccomotive  after  stripping  and  clean- 
ing for  both  flaws  and  wear;  this  procedure  confines  the  functions  of  the 
machine  shop  to  their  legitimate  sphere  of  effecting  repairs  on  definite  Iine» 
laid   down   by  the   management. 

(b)  Elimination  of  all  unnecessary  machining  operations;  this  can  only 
be  satisfactorily  effected  by  the  use  of  operation  sheets,  samples  of  whicb 


The  Management  of  a  *  Locomotive  Repair  Shop 


* 


Kiijilir>li  Hailuay  Practices;  Modern  Tools  and  Cost 
Records  JNecessary;  The  Repair  Shop's  Customer 

BY  COLONKL  H.  E.  OBRIKN,  1).  S.  (). 

i)«>|iiit>    ('liicf  Mt'rhanital  Kii}:iiie<>r,  l.anra^liirc  &   Vork>hir«>.   Horwicli,  En<!lanil 


l);i>i.-.  riie  method  of  i)roct'tlure'  must  \}C  ba.-ed  on  a  knowl- 
(.(1^0  of  tlie  existing  annual  outj)ut  of  each  article  dealt  with. 
These  records  are  easily  ol)tainal)le  from  the  time  sheets. 


THI'.  main  ohji<tive  ol  the  management  of  a  railway  new  and  more  powerful  machines  purely  on  an  arbitrary 
liKomotivi,  w(irk-hip  i-  es.-entially  different  from  that  '  •  '"' -i-„,i  ..r  .,_. 
of  a  commer«ial  manufacturing  works;  the  engineering 
management  of  a  commercial  engineering  works  desire  to  see 
a  consl.mt  ixjjansion  of  their  shops,  while  in  the  case  of  a 
railway  management  ilieir  dc>ire  should  he  to  see  a  constant 
shrinkage  of  the  shop?  brought  al)Out  by: 

(1)  Improved  methods  of  manufacture. 

(2)  Im}>rovtd  organi/jation. 
(.S)     Rectification  of  errors  in  design  and  material  with 

the  object  of  reducing  renewals  and  repairs  to  a  minimum. 

It  is  possible  to  effect  this  becau.-e  the  capital  exijansion 
of  the  locomoii\-e  >tt)Lk  i.->  ver\  -low  on  Kngli.>li  railways,  and 
therefore  the  tapaciiy  of  the  works  -liouUl  more  lh;in  keep 
pace  with  the  demand-  if  ihe  management  is  j)rogressive,  in 
spite  of  the  increased  weight  and  power  of  the  more  modern 
stock.      Ihe    number   of    locomotives   on    the   Lancashire   & 


^y,  j" i 
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A    Bending    Press   for    All    Kinds    of    Work    That    Has    Given 

Splendid    Results 

To  illustrate  this  procedure  more  fully  an  example  is  given 
in  connection  with  drilling  operations.  These  jobs  carried 
out  on  three  old  machines  have  been  tabulated  with  existing 
prices  or  costs;  new  piecework  prices  have  been  worked  out 
for  the>e  articles  by  the  rate  fixer  on  the  i>asis  attainable  with 
the  new  machine  (in  most  cases  it  is  good  policy  to  send  sam- 

i 


^ 


Asquith     Horizontal     Drilling,    Milling    and    Tapping    Machine    Used 
With    Eminent   Success   on   Cylinders    in   the    Horwich    Shops 

Yorkshire  has  only  increased  from  1,.>26  to  1,645  in  the  la.^t 
20  years. 

Modern   Tool-    Shoiilil    He    Tiistalle<]    on    a    Commercial    Basis 

While  patient  attention  to  methods  of  manufacture  on  ex- 
isting machines  will  result  in  increased  output,  the  best  results 
will  not  be  attained  unless  the  most  modern  and  most  highly 
productive"  Snd  specialized  machinery  is,  on  a  commercial 
basis,  applied  to  the  work  as  rapidly  as  the  machine  tool  man- 
ufacturers make  it  availal)le. 

A  machinery  renewal  fund  should  exist  in  every  works 
based  on  a  ten  years'  life  of  the  machinery  in  order  to  allow 
for  both  wear  and  tear  and  obsolescence.  The  intro<luction 
of  high  speed  steel  between  1903  and  1910  put  many  ma- 
chines simultaneously  on  the  scrap  heap;  higher  .«peed  steels 

and  compound  <utting  metals  such  as  "Stellite"  arc  in  sight,  pies  to  the  machine  tool  maker  and  obtain  guaranteed  times), 
and  funds  should  i)e  available  in  every  shop  to  enable  the  a  balance  sheet  is  then  prepared  as  illustrated  in  Fig.  1,  show- 
fullest  advantage  to  \>v  taken  of  such  improvements.  ing  the  return  obtainable  on  the  capital  expenditure.     After 

The  author  does  not  advocate  the  wholesale  purchase  of     all  necessary  allowances  have  been  made  the  return  should 

•-An   ai..tr.-,ct   of   .-,   rr-i-r  presented   to  the  Institution   ol   T.ocomotive      l>e  Puch  as  to  enable  the  machine  to  make  its  own  contribution 

Fn?inp. .-.  Knyinrd.  to  thc  renewal  and  obsolescence  fund,  or  in  other  words,  it  is 

42 


Gray's  Sheet    Metal   Cutting   Machine 


Iam  .\RV,  1921 
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Iiardl}  justifiable  to  purcliase  a  new  machine  unless  a  return 
of  approximately  S  per  cent  on  the  capital  expenditure  is  ob- 
tainable. 

There  is  another  broader  and  more  approximate  way  of 
looking  at  the  problem  on  the  basis  that  w^^ere  two  new  ma- 
chines can  be  installed  to  do  the  work  of  three  existing  ones, 
the  gain  in  floor  space  and  the  reduction  in  labor  cost  will 
justify  a  capital  expenditure  of  £2,000  (SIO.QOO),  10  per  cent 
on  this  sum  representing  the  cost  of  one  machinist's  wages  per 


Factors   in   Eioiioiiiit'al  Slu»p   Protluotirtii 

Modern  higii  speed  machines  must  be  filled  with  work  to 
their  full  capacity  if  an  adequate  return  is  to  be  ol»tained 
from  them:  this  requirement  involves  either  a  large  stock  of 
locomotives  very  fully  standardized  or  the  manufacture  of 
part?  for  stock,  or  a  ccmbination  of  both  these  requirements. 
Intelligent  manufacture  for  stock  involves  a  knowledge  of 
the  maximum  and  minimum  weekly  or  monthly  demands  for 
each   article,  which   in   turn   demands  the  issue  of  all  ma- 


hcails . 
heaijs. 


Article. 

Mixluiniral    capstan 
llvdraiilic     ca[)st;;n 

I'lmric  capstan  valvr 

Stan'lard   10-tnn  crane  si<!i  s 

>;anilaril    10-toii   cianc   rollt  r   box.  . 

>^tanil,ir<i    .S  t<  ii    crane    si.loij^i .. 

.*^tan(iard  5-ton  crane  roller'.'t>px.  .  . 
(  i;nik  iiiiii'ts  (driUitii;  tlironi^li  for 
Crank   .slats    for    .'■oli.i    slal) 

CvIinJers  for  sti'ffinfr  box  8  cwt.  liainmtr 

( irids    and     frames     for     pulleys , 

I'istin  rud   for  8  cwt.   steatn   hammer 

Ilvflrant   .standard  vaKc  box  ct  ver 

;."0    liorsepowcr    nuitnr    .«;i!id    axle    frames ., 

:  50   horsf  power   motor   c.irtase i 

JiUj   iiorsepower   motor   carcase    (solid,    drilled   complete'*  , 

1'tracluite     inbt     valves 

."^liear   blades    f f  r    hiuli    levi-I    shear-; 


parting  in  two) . 


Water    column    parachute    base    plate...    ......... 

Wafer  c<diniin   "Standard   parachute  base   p'au-   pipe., 

Water  troutjli,  C.  I.   (all  sizes) 

Ilaiids   and    pudgcons   for   gates 

.  M:mt;cs.  C.  1 

I  amp  bodies .  . 

I.atrp    belts    ....    ,  . 

I  ..lOip    knobs 

M"tor    ariiiainrc    si>ider .  . . . 

Nuts,  tiiaiisjular 

riatforiii    seat    brackets 

.'^'lackles   for  swivel   hocks 

I'Tntable   centre    pin 

Tiihe   plate   template 

Ii")   foot    it  r   5-ton    cram- 

!  rossbar    for    5-ton    crane 

H\draiilic  crane   jib.   2  iipriiibts  and   1   cetitie 

Hydraulic    crane    cylinrler 

Koimcl.ition  plate   for  electric  capstan 

t"andiesticks  for  electric  capstan 

Worm    wheel   box    for   electric    capstan 

Toal    box    bottc  ms    

Coal   box   levers 

Crank  shaft  for  hydraulic  capstan 

Cylinders    for    hydraulic    capstan 

Foundation   plate    for   hydraulic   capstan 

Buslies   for    large    shaft 

Other  miscellaneous  work 

War  wage,  21/6  +  7'/i7o  on  total  earnings 


Old  Conditions.* 

New  ,Coi>< 

litKT.r 

.- 

.\nnnal 

r^' 

1' 

ii'i: 

Ha-,  d^.i 

' 

Quantity. 

Price. 

Total 

Cost. 

1 

be? 

e  Times 

Tot 

alCo-t. 

s 

aving. 

s. 

d. 

£    s. 

d. 

..  s. 

<). 

-1' 

^, 

t-l. 

4* 

s. 

d. 

24 

6 

2^4    do/en 

0   12 

y-/i 

'4 

(1 

do /en 

0 

s 

;t 

It 

4 

?'4 

60 

1 

3       each 

3   15 

0 

0 

1'! 

each 

2 

10 

#' 

1 

.1 

0 

24 

1 

3        eacli 

1   lO 

o- 

0 

10 

each 

1 

0 

.>. 

,1 

to 

0 

6 

23 

4        er.ch 

7     .1 

0 

15 

9 

e.a<  Ii 

4 

14 

6 

■> 

5 

6 

6 

14 

10       each 

4     9 

0 

9 

11 

lach 

■) 

19 

t 

1 

•< 

6 

6 

20 

2 'i  each 

6       1 

4'< 

13 

6 

each 

4 

1 

P 

1 

0 

^yi 

6 

14 

1 0       each 

4     9 

0 

<} 

11 

ea.h 

2 

19 

6 

1 

9 

6 

30 

13 

31i    each 

19   19 

4^ 

8 

1<3 

<-a<-h 

13 

5 

0 

6 

14 

4^ 

30 

14 

hVi,   <acli 

21    14 

4':. 

9 

6 

.  each. 

14 

5 

0 

f 
> 

9 

*'^ 

12 

8 

6'4   each 

5     2 

J 

.     5 

K 

»-3ch 

^ 

.<? 

0 

1 

14 

3 

72 

6 

2*4    dnzen 

1    17 

4'< 

4 

0 

d'^ren 

1 

4 

ft 

0 

13 

4 '4 

ID 

10 

10-H   each 

5     8 

111^ 

7 

2 

e.-ich 

.■^ 

11 

jf 

1 

17 

3% 

1>? 

6 

2vi    df'7.en 

0     9 

4!i 

4 

6 

d-  .'en 

0 

6 

1.; 

0 

3 

4%, 

10 

-| 

3l<   each 

1      2 

11 

1 

5 

each     ■ 

0 

14 

"^ 

0 

8 

9 

12 

20 

2.>4   each 

12     2 

9 

13 

■  4 

e.-ich 

S 

0 

ti 

4 

2 

9 

SO 

37 

5!<  each 

56     3 

9 

24 

10 

eacli 

37 

:> 

(t 

18 

18 

o 

24 

5 

S^-i    dozen 

0  10 

11 

.     3 

0 

d'>.Tin 

J 

7 

0 

(T 

3 

i; 

36 

1 

t)'4   each 

2   15 

6 

1 

1 

eacb 

.     J 

19 

<' 

0 

16 

6 

6 

10 

10-4   e.ich 

3     5 

4>/i 

/ 

2 

each  - 

■> 

3 

<> 

1 

2 

4'/: 

18   . 

/ 

0       do/en 

0   10 

6- 

4 

S 

dozen 

0 

T 

(> 

0 

3 

6 

12 

i.' 

8-^i   each 

.    1    12 

9 

1 

10 

each 

-      1 

2 

0 

0 

10 

9 

12  sets 

Q 

4        set 

5   12 

0 

6 

T 

set 

3 

14 

11 

1 

18 

0 

36 

9 

4        dozen 

1      8 

0 

6 

J 

dozer. 

«» 

H 

6 

V) 

9 

6 

72 

3 

I'i    dozen 
\\\l   dozen 

0  18 

IV, 

-> 

0 

dozen 

0 

12 

1) 

0 

6 

7'^ 

72 

1 

0  11 

IVz 

i 

4 

dor  en 

0 

8 

« 

0 

3 

7-4 

72 

1 

6,'<2   dozen 

0     9 

3 

1 

0 

dozen  • 

0 

6 

0 

0 

3 

3 

12 

3 

4       cacli 

2     0 

0 

2 

2' 

2  each 

1 

6 

6 

0 

13 

6 

864 

6 

ly^    pross 

1    17 

4. -4 

4 

0 

Knss 

1 

4 

0 

0 

13 

4'/4 

24 

9 

4       dozen 

0   18 

R 

6 

9 

dozen 

0 

12 

4 

0 

6 

4 

96 

3 

yVi   dozen 

1     4 

10 

■> 

T 

dozen 

0 

16 

S 

0 

8 

2 

144 

1 

914   each 

l5     1 

0 

\ 

3 

each 

9 

0 

« 

4 

0 

1 

40 

9'/i   each 

2     0 

9'/. 

27 

2 

each 

1 

2 

0 

13 

7 '4 

12 

4 

ZVa,  each 

2   11 

3. 

2 

10 

each 

I 

14 

0 

0 

17 

3 

12 

5 

7       each 

3     7 

0 

3 

8 

each 

i,' 

0 

1 

0 

4 

24 

7'/>  each 

4   IS 

6 

16 

4 

each 

3 

6 

! 

13 

0 

8 

S 

6 '4   each 
5 '4   each 

3     8 

2 

5 

6 

each 

2 

0 

1 

2 

4 

5 

1     1 

9 

3 

7 

each 

0 

14 

4 

II 

5 

12 

10 

10J4   dozen 

0  10 

io->4 

7 

2 

dozen 

0 

2 

') 

R^ 

4 

1 

S'^    e.ach 

0     5 

2 

0 

10 

each 

0 

4 

0 

10 

12 

6 

2%'\   dozen 

0     6 

214 

4 

3 

dozen 

() 

3 

0 

ll;i 

12 

7 

9       dozen 

0     7 

9 

5 

10 

dizen 

0 

10 

0 

n 

24 

2 

Hi   each 

2   11 

6 

1 

6 

each 

1 

16 

0 

0 

15 

6 

12 

5 

5'^  each 

3     5 

6 

3 

9 

each 

-) 

0 

1 

0 

6 

12 

5 

5Ji  each 

3     5 

3 

3 

8 

each 

> 

0 

1 

1 

3 

12  prs. 

4 

11 '4   pair 

2   19 

3 

3 

4 

pair 

2 

0 

0 

0 

19 

3 

136   12 
200      1 

0 
3 

97 
133 

13 
16 

1 

10 

38 
66 

18 

4 

11 

5 

*  Old  conditions:   3  drillers,  3  machines.      New  conditions:  2  drillers,  1  machine 

Particulars  of  M.^cUINES  Displacfd. 

£  s.  d. 
R.  16,  6  ft.  6  in.  Radial  Drilling  Machine,  ex  Messrs.  Muir  &  Co.  188  0  0 
R.  18.  6  ft.  6  in.  Radial  Drilling  Machine,  ex  Messrs.  Muir  &  Co.  188  0  0 
K.  22,  8  ft.   Radial  Drilling  Machine,  ex  Messrs.  Craven   Brcs 190  0  0 

£566  0  0 


£556     6     7'/4  £377   11    10    £178  14     9%, 

Or  32.12  per  cent  Sa-.-iiig  on  Old  Prices. 

-     ■      -  J  -     '  "  ' 


£     s.    d. 
Cost  of  new   machine 1 .069   1 5     0 


Cost    of    mains. 

'^■'<t   of  motor    (10  b.h.p.),   Horwich   make 

("ost  of  starter  and  switch   gear 

C  >it  of  taking  out  old  machines  and   fixing  new  one. 


30 
80 
23 
15 


0 

n 
8 

0 


Wages  as 

Repairs  at 

Depreeia 

'      '            •     "  ■- 

per  other 

S7o  per 

tion  at  5*^ 

Totaf. 

side 

annum 

per  annum 

£      s.    d. 

£    s.    d 

£    s.    d. 

£      5 

d. 

Old    conditions. . . 

.     556     6     7;4 

28     6     0 

28     6     0 

612   18 

7^ 

New    conditions... 

.     377  11   10 

54     8    0 

54     8     0 

486     7 

10 

-     178  14     9-4 

26     2     0 

26     Z     0 

126  10 

9'A 

Or,  11.62  per  cent  Profit  on  Inrertmcnt. 


Le-^s   credit    for   old   machines. 


1,218     3     0 
130     0     0 

£1.0?!8     3     0 


Machine  Ordered,  August   14,  1919. 

Machine    received 

Account     passeil 


Pig.   1 Balance   Sheet  for  One   New  6.ft.   Radial    Drilling    Machine  to    Replace  Three   Old    Drltts 


mnum.    When  the  purcha.se  of  a  machine  has  been  decided 

ipon.  a  profit  and  loss  ledger  account  is  opened  in  the  works 

■imager's  department,  which  shows  the  work  done  by  the 

lachine  and  the  economy  effected  ever  the  piecework  prices, 

hich  would  liave  had  to  be  paid  had  the  old  machine  been 

tained.     The  exact  return  attained  by  the  purchase  of  new 

ichines  over  a  period  of  years  is  therefore  known.     The 

ove  are  both  rougli  and  ready  methods,  open  to  consider- 

ile  criticism   from  an   accountant's  point  of  view,  but  in 

'"actice  they  produce  good  re.«ults. 


chined    or   manufactured    parts,    whether   new   or   repaired 
througli  the  books  of  a  finished  work  store. 

Other  salient  points  requiring  the  closest  possible  attention 
are: — 

(1)  The  reduction  of  unnecessary  work  to  a  minimum;  tliis  can  be 
effected  by — 

(a)  Inspection  of  all  parts  of  the  b  comotive  after  strippine  anil  clean- 
ins  ^or  both  flaws  and  wear;  this  procedure  confines  the  functions  of  the 
machine  shrp  to  their  legitimate  sphere  of  effecting  repairs  on  definite  lire* 
laid    down    by   the    mana.ciment. 

(b)  Fliniination  of  all  unnecessary  machining  operations:  this  can  only 
be  satisfactorily   effected  by  the   use   of  operation   sheets,   satr.plis   of  whick 
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•re  shown   In    Figs.    2  and  3      Close  scrutinizing  of  machining  operations 
by  -o.  competent  staff  of  young  foremen  with  modern  ideas  will  often  result 
-in  a  surprisingly  large  elimination  of  unnecessary  operations. 

(c)  Elimination  of  fitting  operations  by  the  use  of  limit  gages,  jigs, 
machining  particularly  by  grinding  instead  of  scraping,  filing,  and  chip- 
ping, e.  g.,  no  scraping  should  be  done  on  any  surface  which  can  be  reached 
by  a  grinding  machine;   every  use  of  the  chisel  or  file  should  be  regarded 


(c)     By  the  retention  in  the  erecting  shop  of  all  material  proved  by  in- 
spection not  to  require  repairs. 

(3)     The  closest  economy  in  the  use  of  material  to  be  effected — 

(a)  By   specialized   inspection    for   wear,   relieving  the   fitter    of  the   re- 
sponsibility for  deciding  when  a  part  is  to  be  renewed. 

(b)  By  a  continuous  watch  for  fresh  points  where  wear  can  be  reduced 
by  the  use  of  hardened  and  ground  surfaces. 


-'  .      LANCASHIRE    &    YORKSHIRE    RAILWAY. 

MACHINE  SHOP 

MASTER  OPERATION  CARD.  ***"  •*"* 
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Fig.  2 — Time  and  Cost  Involved   In  Finishing  a  Piston  Valve  Head 
•:    ^r       ;.    •  In  July,  1918  (See  Also  Fig.  3.) 


Fig.  3 — Improvements  Made  In  Piston  Valve  Head  Job  in  July,  1919 

(Compare   With    Fig.   3) 


as  an    adverse  criticism   of   the  quality   of   the   machine   work   or   the   system 
of  standardization,  or  the  design. 

(2)     The  reduction  of  unnecessary  transportation  of  material  by — 

(j)  Such  methods  as  the  arrangement  of  all  white  metalling  and  cop- 
persmiths' work  in  the  closest  vicinity  to  the  erecting  shop;  suitable  loca- 
tion of  the  cleaning  bcshes  and  labor-saving  appliances  in  connection 
therewith.  ...  ■  .  ■ 

(h)  Locating  benches  in  the  vicinity  of  the  machines  principally  dealing 
with   the  work  of  those  benches. 


(c)  By  the  extensive  use  of  graduated  sizes  of  pins  and  holes  and  by 
the  use  of  renewable  hardened  and  ground  bushes  wherever  possible. 

(d)  By  the  regular  inspection  of  all  scrapped  material  with  the  object 
of  reconditioning  or  utilizing  for  the  manufacture  of  new  articles  of  a 
smaller  size,  and  directing  scrap  to  the  points  where  it  could  be  best 
worked  up.  A  scrap  inspection  shop  should  be  a  unit  in  every  large  loco- 
motive repair  shop,  serving  the  dual  purpose  of  saving  material  and  im- 
proving design. 

(e)  By  the  close  analysis  of  the  cause  of  renewal  of  any  parts  of  which 
any  api)reciahle  quantity  have  to  be  renewed  annually. 
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Totals 60,509      14,910     12,803     2,665 

Average  per  half  year 1,513  373  320  67 

-.-  .        Fig.  4 — Table  Showing   Particulars  of  Boiler  Repairs  on   L.  &.  Y.   Boilers,  20  Years  Ending   December,  1919 
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iiy'%yZ%S!^^r:il\f.t%:^Lrr^^^^^^  ^'  P^^^^^^  ^^^^^  ^  earned  out  in  the  erecting  shop. 


that  all  patching  likely  to  prove  a  source  of  maintenance  at  sheds  should 
be  rigorously  avoided. 

(h)  As  80  per  cent  of  the  engines  stopped  for  back  th&p  repairs  are 
taken  out  of  service  on  account  of  the  condition  of  the  boiler,  a  close  watch 
of  the  trend  of  boiler  repairs  is  necessary  and  a  statistical  record  is  kept, 
as  shown  in  Fig.  4. 

Boiler  Repairs 


By  this  is  meant  such  repairs  as  do  not  involve  machining 
other  than  that  which  can  be  done  by  pneumatic  or  electric 
portable  tools,  of  which  there  should  be  a  generous  supply; 
all  such  tools  should  be  under  the  special  supervision  of  one 
man  and  such  an  occurrence  as  an  inefficient  tool,  an  air  leak- 
age or  waiting  for  a  tool  should  be  made  an  impossibility. 
The  efficiency  of  the  methods  of  boiler  repairs  in  the  shop  The  author  in  his  own  practice  has  to  a  large  extent  standard- 
is  checked  by  the  reports  of  three  boiler  inspectors  on  the  ized  patches  which  are  sent  across  from  the  boiler  shop  shaped 
works  manager's  staff,  specially  selected  for  independence  and  drilled, 
and  matureness  of  judgment  in  connection  with  boiler  work;\ 
These  inspectors  report  quarterly  on  the  condition  of  the 

Particulars  1911     1912    1913    1914    1915    1916    1917    1918    1919 

Engine  with  12  or  more 

permanent   plugs   in 

tubeplate    246      225      120        56        42        32        17        14  6 

Firebox   side   thin 80      117        60        40        36        27         19        20         15 

Kirebox     with      small 

stays    6        37        15        13  9  9        18        11  6 

Engines     stopped     for 

broken   stays,    etc..        36       46        10        ..  4         3         2  6         4 

Engines     stopped     for 

broken  roof  links ..  9         3  I  3  Z       ..  2         1  1 

Engines  with  bad  tubes        22        31  4  2         10  5  2  1  8 

.Vumber     of      engines 

examined    1,758  1,745   1,767   1,786  1,821   1,779  1,776   1,730  1,699 

Fig.  5 — Summary  of  Boiler  Inspectors'  Report,  1911  to  1919  Inclusive 


Scheduling  Repairs  -^ 

While  systematic  scheduling  of  dates  on  which  repair 
material  is  to  be  ready  and  engines  are  to  be  ready  for  trial 
is  essential,  such  scheduling  is  ineffective  unless  regulated 
and  modified  by  a  daily  foremen's  conference  consisting  of 
the  machine,  erecting  and  boiler  shops,  foundry  and  smithy 
foremen  as  official  members,  with  other  foremen  called  in  as 
required.  At  Horwich  this  conference  is  presided  over  by 
the  chief  works  inspector.  Supplementing  this  daily  fore- 
men's conference  is  the  work  of  the  progress  man  attached  to 
each  of  the  principal  shops.  The  progress  man's  sole  duty  is 
to  follow  up  the  material  required  by  the  charge-hands  ac- 
cording to  the  output  boards  for  repaired  engines,  and  the 
schedule  for  new  engines.  An  illustration  of  the  repaired  en- 
boilers  examined.  Fig.  4  shows  particulars  of  boiler  repairs  gine  output  board  is  shown  in  Fig.  6.  : :.  ■ 
for  20  years  by  half  yearly  periods.  A  summary  of  the  re-  In  dealing  with  engine  repairs  the  work  continually  flue- 
ports  for  the  last  nine  years  is  also  given  in  Fig.  5,  from  tuates,  due  to  defects  developing  on  examination  after  strip- 
which  it  will  be  seen  that,  in  spite  of  the  fact  that  the  ratio  '  ping  and  to  changes  in  the  requirements  of  the  outdoor  de- 
of  the  total  number  of  boilers  repaired  to  the  total  engines  in     partment;  daily  changes  are  therefore  necessary  in  the  repair 

■      ■;'■■.       program  and  the  method  of  caa- 
ference  by  the   foreman  enables 
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RECORD  OF  LOCOMOTIVE  REPAIRS 


CLASS  OF  FNOINES 
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Fig.  6 — Repaired  Engine  Output  Board 

Stock  is  becoming  smaller,  the  condition  of  the  boilers  gen- 
erally shows  a  steady  improvement. 

The  erecting  shop  usually  represents  about  25  per  cent  of 
the  total  area  of  a  locomotive  repair  shop;  every  effort  there- 
fore should  be  directed  to  reducing  the  time  spent  on  the 
'  recting  shop  pits  to  a  minimum. 

It  is  good  policy  to  have  a  small  stock  of  boilers  of  each 
class  tubed,  mounted,  and  tested  ready  to  drop  into  the  frames 
?.s  soon  as  the  frame  repairs  permit  after  the  old  boiler  has 
Ijcen  lifted  out. 


immediate  decision  to  be  taken  to 
meet  the  change  of  circumstance. 

•        .Points  to  Be   Remembered 

Before  describing  repair  meth- 
ods the  author  would  like  to 
emphasize  a  few  cardinal  points 
which  have,  as  far  as  possible, 
been  always  kept  prominently 
before  the  management  at  Hor- 
wich : — 

(1)  The  necessity  for  keeptnK  tlie 
boiler  stock  young;  the  L.  &  Y.  have  a 
definite  renewal  fund  which  permits  of 
the  buildinf?  of  boilers  at  a  rate  equiva- 
lent to  a  life  of  16  to  17  years. 

(2)  The  desirability  of  reducing  fire- 
box patching  to  an  absolute  minimum 
vide  the  table  in   Fig.   4. 

(3)  The  importance  of  the  greatest 
possible  use  of  machinery  in  order  to 
economize  labor. 

(4)  The  adoption  of  piecework  or  pay- 
ment by  results  throughout  the  shops 
coupled  with  an  endeavor  to  secure  the 
reasonable  and  intelligent  co-operation  of 
labor  in   obtaining  a  maximum   output. 

(5)  The  infusion  of  a  spirit  of  broad- 
minded  economy  and  esprit-de-corps  into 
the  supervisory  staff. 

(6)  The  most  vigorous  adhesion  to 
standards;  in  thtis  connection  the  author 
regards  the  drawing  office  staff  acting  in 
collusion  with  the  outdoor  locomotive  de- 
partment,*   as    tending    unconsciously    to 

be  the  worst  offenders  against  standardization ;  it  is  generally  far  too  easy  to 
set  a  radical  change  in  motion  in  some  small  detail  which  may  have  tar- 
reaching  consequences.  No  alteration  should  be  permissible  in  any  drawing 
which  has  not  been  considered  by  a  c<  mmittee  representing  the  shop,  draw- 
ing and  outdoor  locomotive  dei>artments.  Adherence  to  old  sUndards  which 
are  unsuitable  in  strength  or  design  for  the  mere  sake  of  standardization  is, 
of  course,   undesirable.  •■;.■.     •  ..■.••.•;•;..:;•:-  ^ 


BoilerRepairs  C 
Boiler- Taken  Out.Engine  on  form 
Waiting  Boiler. 


•Outdoor    locomotive  department,    as    the    words   indicate,    refers   to    the 
organization  for  handling  locomotives  out  on  the  road  and  at  engine  houses. 


The  only  road  to  progress  is  that  of  continual  criticism  and 
continual  dissatisfaction  with  the  results  obtained;  the  point 
Ta  avoid  transport  of  boilers,  as  much  of  the  boiler  re-     may  be  illustrated  by  the  story  of  the  man  who  said  "he  had 
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done  his  best";  his  superior's  answer  was  "that  will  not  do 
for  me;  you  must  try  to  do  better  than  your  best." 

-i.  Costs 

,1  There  is  no  essential  need  for  the  management  to  know 
the  actual  cost  of  every  article  manufactured  or  repaired; 
but  it  is  essential  to  have  accurate  costings  of  groups,  i.e., 
the  cost  of  repairs  each  year  of  each  class  of  engine  must  be 
known,  as  must  also  the  cost  of  each  batch  of  new  engines; 
these  costs  again  should  be  subdivided  into  the  costs  of  boil- 
ers, smokeboxes,  tanks,  frames  and  stays,  cylinders,  valves, 
motion,  wheels  and  axles,  brake  gear,  injectors,  piping,  etc. 
However,  the  works  manager  should  be  able  to  call  for  and 
obtain  within  a  reasonable  time  the  cost  of  any  article;  this 
is  the  case  on  the  L.  &  Y.,  though  the  method  of  sudividing 
the  cost  of  class  repairs  into  cross  headings  of  groups  has  not 
as  yet  been  adopted. 

It  may  not  be  obvious  why  extensive  costing  is  not  of  great 
value  in  locomotive  repair  work,  but  a  little  consideration 
will  show  that  the  price  of  materials  is  dictated  by  the  outside 
market,  and  the  piecework  prices  of  labor  are  fixed,  and  all 
reductions  of  cost  must  be  made  by  new  methods  or  new 
machinery  or  economy  in  material.  Whether  these  reduc- 
tions are  being  made  is  revealed  by  the  balance  sheets  and 
ledger  accounts  for  new  machines,  by  the  wages  sheets 
of  individual  shops,  and  by  the  returns  of  scrap  sold  or 
utilized. 

The  broad  costing  divisions  show  tendencies;  they  indicate, 
for  instance,  in  the  case  of  tank  engines,  whether  the  time  is 
coming  when  a  large  number  of  new  tank  engines  would 
not  be  a  more  profitable  investment  than  repairing  the  old 
ones. 

In  addition  to  the  above  costing  and  statistical  checks  on 
the  efficiency  of  the  organization,  the  management  must  have 
other  figures  constantly  before  them;  on  the  L.  &  Y.  this 
consists  of:  ,  .^  .  .      .-.-,-. 

(1)  Monthly  statements  of  the  weight  and  cost   of  materials  issued. 

(2)  Weekly    statement*   of   the    wages    paid,    and    number    of    men    em- 
ployed in  each  shop.  ''  '•■•.         '    I 

(3)  A  cross  division  of  the  wages  paid  under  the  following  heads: 
Engine   repain. 

Boiler   renewals.        v-  ■■.:.■■.•■•■-'■•    -.V  _■•■'■  -      ■-'■>-■•,     ,-    -.^       ■-' ': 
New  engines.  ■     ?    •      ' 

Renewal   of   machinery  and  plant,   subdivided  under —  ■.-  .        ■   ' 

(fl)     Machinery  and  plant  generally.  i-. 

(,b)     Engines  and  boilers.         ..;'.■,■.  ^  '•  ■:■■'■  '    V     '   .-- 

■■'.    (c)     Hearths  and  furnaces.       ,'   ^:   •'..   -    ^^  ..... 

'    ■    (rf)     Cranes.  ''        ■■■''.        .■•    :.''''-.    I' ■■■:{ ,.'■/■ 

ie)     Sundries.       ■.'■,  ..  '.    '   ■     ...'■•". 

Other  workshop  expenses,  subdivided  under —  ;..    ' 

(a)     Foremen.  ■'    ■  ■' 

:       {b)     Checking  and  inspectors.  ^  .''.':.  ■■■■        ^  {::.':■  ['-^'X  .":'.'::■  l^•^'' 

■       (c)     Cranemcn,   tramwaymen,   stationary  enginenien,   etc.  -  ?    'i , 

=  '       (d)     Laborers. 

(e)     Light  and  power.       '.".■.'.'••'.    ■      ,'  .'''..■•■        '•.'.• 
,.  ■:'    (f)     Tools  and  fittings.  '•;     ,..."■'     .-.XV'        ,;  ;■ 

•    ;    (g)     Pattern-making.  •...",.'    ••  -'.';.'.';    '.  ''.      .. 

:  '  .■      (h)      Sundries.  '■.■'.    '■  '•  .••••••■:■:'■-■.' 

Repairs  to  premises,  and  variouis  otiier  miscellaneous  items. 

The  cost  of  castings,  forgings,  and  smithy  work  is  watched 
by  means  of  balance  sheets  which  are  prepared  on  the  same 
lines  as  if  the  smithy,  foundry  or  forge  were  working  as  an 
outside  shop  supplying  the  machine,  erecting  and  other  shops ; 
therefore  so  far  as  the  supply  of  semi-manufactured  material 
is  concerned,  the  works  manager  is  in  the  position  of  knowing 
exactly  how  he  stands  in  regard  to  the  comparative  costs  as 
compared  with  supplies  from  outside  manufacturers.  Owing 
to  the  standardization  of  the  product,  the  actual  works  cost 
is  necessarily  little  if  any  higher  than  that  of  a  manufac- 
turer, while  the  manufacturer's  general  charges,  which  are 
bound  to  be  high  on  account  of  his  necessity  for  advertising, 
preparing  quotations  and  estimates,  etc.,  are  saved. 


Operating  Department  the  Shop's  Customer 

There  is  a  further  test  of  efficiency  and  financial  solvency. 
The  outdoor  locomotive  department  must  be  considered  as  the 
customers  of  the  shop.  No  commercial  shop  can  be  solvent 
that  has  dissatisfied  customers.  Unfortunately  there  is  and 
can  be  no  financial  test  of  the  commercial  solvency  of  a  loco- 
motive repair  works,  but  the  satisfaction  or  otherwise  of  their 
customers,  the  outdoor  locomotive  department,  is  probably 
the  best  possible  test  under  the  circumstances.  The  policy  of 
the  works  should  therefore  be  to  invite  complaints  from  the 
outdoor  locomotive  department,  and  this  is  done  as  far  as  pos- 
sible on  the  L.  &  Y.  by  the  system  of  returned  waybills  and 
by  the  trial  run  of  each  repaired  engine  on  an  easy  traffic  job, 
the  report  of  the  trial  being  made  by  a  driver  who  is  independ- 
ent of  the  shop  staff,  and  is  not  hampered  or  prejudiced  by 
the  presence  on  the  engine  of  any  of  the  men  who  repaired  it. 

This  does  not  mean  that  the  outdoor  locomotive  depart- 
ment should  be  under  any  control  other  than  that  of  the 
chief  mechanical  engineer.  Any  such  system  means  the  set- 
ting up  of  co-equal  rival  authorities  in  a  technical  subject 
within  one  organization  which  cannot  make  for  harmony  or 
efficiency. 

Co-operation  the  Keynote 

The  nearest  possible  approach  to  the  best  results  in  dealing 
with  locomotive  repairs  is  only  attainable  if  the  whole  of  the 
grades  and  groups  engaged  in  the  work  deal  with  it  in  a 
spirit  of  self-sacrifice,  completely  sinking  their  own  personal 
"  interests  for  the  good  of  the  whole;  the  general  outline  of  loco- 
motive repair  work  is  so  standardized  that  except  in  so  far  as 
progress  on  the  broad  lines  indicated  earlier  in  this  paper  is 
concerned,  there  is  more  engineering  of  human  nature  than  of 
material  in  the  work. 

Note:  The  author  included  two  appendices  to  the  paper 
describing  the  routine  of  engine  repairs  and  the  application 
of  limit  gages  and  progressive  sizes  in  the  machine  shop  which 
•will  be  published  in  future  issues  — Editor. 


Emergency  Patch  Plate  Made  of  Old  Air  Signal 

Valve  Part 

A  hole  was  accidently  knocked  in  the  sheet  metal  water 
tank  of  some  road  equipment.  Due  to  the  fact  that  the  sheet 
in  that  particular  place  was  badly  rusted  it  was  impossible 
to  plug  the  opening,  and  a  patch  of  some  kind  had  to  be 
applied  in  a  hurry.     The  sketch  shows  how  an  old  signal 
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Air  Signal  Valve  Part  Used  in  Patching  Sheet  Metal  Tank 

valve  stem  and  plate  was  utilized  in  making  a  very  satis- 
factory small  patch.  The  sheet  did  not  allow  a  full  nut  to 
be  drawn,  but  to  hold  the  water  and  stop  the  opening  it 
served  the  purpose  very  well.  The  idea  might  be  useful 
under  similar  circumstances  where  an  emergency  application 
of  a  patch  on  thin  metal  sheet  is  necessary. 


Heat  Treating  Steel  in  Railway  Shops 


Essential  Methods  and  Equipment  Needed  in  the 
Heat  Treatment  of  Tool  Steel  for  Railway  Shops 

BY  HENRY  OTTO 

Tool  Foreman,  Topeka  Shops,  Atchison,  Topeka  &  Santa  Fe 
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THE  controlling  factor  in  all  heat  treatment  is  temper- 
ature, whether  the  operation  is  annealing,  hardening  or 
tempering  and  for  any  certain  steel  and  particular 
use  thereof,  there  is  a  definite  temperature  point  which  alone 
gives  the  best  results.  Insufficient  temperatures  do  not  pro- 
duce the  results  sought.  Excessive  temperatures,  due  either 
to  ignorance  of  what  the  correct  point  is  or  the  inability  to 
tell  when  it  exists,  will  cause  "burned"  steel.  This  is  a 
common  failing  resulting  in  great  loss.  Very  slight  varia- 
tions from  the  proper  temperature  may  do  irreparable  damage. 

Due  to  temperature  variation  alone,  carbon  steel  may  be 
had  in  any  of  three  conditions:  First,  In  an  annealed  state, 
when  not  heated  to  a  temperature  above  1,350  deg.  F. ; 
Second,  In  a  hardened  state,  by  heating  to  a  temperature 
between  1,350  and  1,500  deg.  F.;  Third,  In  a  state  softer 
than  the  second,  though  harder  than  the  first,  when  heated  to 
a  temperature  which  exceeds  1,500  deg.  F. 

The  hardening  of  carbon  steel  is  the  result  of  a  change  of 
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Furnaces   and    Equipment    Used    In    Heat   Treating 

internal  structure  which  takes  place  in  the  steel  when  heated 
properly  to  a  correct  temperature.  This  change  for  prac- 
tical purposes  is  effective  only  in  those  carbon  steels  in  which 
tlie  proportion  of  carbon  varies  from  two  points  to  twenty 
points. 

Hardening  Steel 

The  process  of  hardening  steel  consists  essentially  of 
heating  it  to  the  required  temperature  ai?d  quenching  it 
■suddenly  in  some  cooling  medium.  The  methods  of  heating 
and  the  different  kinds  of  quenching  baths  used  are  numer- 
ous. Generally  speaking,  the  furnaces  are  heated  either  by 
gas,  oil,  electricity,  or  solid  fuel.  Each  of  these  methods  has 
its  advantages  according  to  the  local  conditions.  Electrical 
furnaces  for  hardening  and  tempering  are  used  in  the  tool 
Tf^om  of  the  Santa  Fe  shops  at  Topeka,  Kans. 

Jn  the  actual  heating  of  a  piece  of  steel  several  require- 
nvnts  are  essential  to  good  hardening:  First,  Small  projec- 
I'  '  -  or  cutting  edges  must  not  be  heated  more  rapidly  than 
'^  he  body  of  the  piece;  Second,  All  parts  must  be  heated  to 
'•  '<■  'iform  temperature,  as  low  as  will  give  the  required  hard- 


ness. A  higher  temperature  is  uneconomical  and  dangerous. 
Any  temperature  above  the  "critical  point"  of  steel  tends 
to  open  its  grain,  to  make  it  coarse  and  to  diminish  its 
strength.  The  temperatures  at  which  internal  changes  in  the 
structure  of  a  steel  take  place,  are  frequently  spoken  of  as 
the  "critical"  points.  These  are  different  in  steels  of  differ- 
ent carbon  contents.  The  carbon  steel  used  for  making  ream- 
ers, taps,  shear  blades,  etc.,  at  Topeka  shops  has  its  decal-  - 
esence  point  at  1,385  deg.  F.  and  its  recalescence  point  at 
1,280  deg.  F.  The  decalescence  point  is  the  proper  tempera- 
ture for  hardening  and  the  recalescence  point  is  the  proper  • 
temperature  for  annealing.       h  ' .  ^:^'..-  ^  :-      V 

Furnace  Equipment  •■•:';""V:- .•-'.=  ■' 

In  the  tempering  room,  there  are  two  electrically  heated 
furnaces  made   by   the  Hoskins   Manufacturing   Company. 
One  of  these,  known  as  the  Type  F.  C.  furnace,  is  shown  at 
A  in  the  illustration.    It  has  a  carbon  resister  and  top  carbon 
plates.     The  service  life  of  these  plates  is  about  125  hours. - 
The  graphite  bottom  plates  and  electrodes  have  a  life  of 
about  300  working  hours  and  it  is  necessary  to  renew  them 
at  regular  intervals.    The  time  required  for  renewing  depends 
entirely  upon  the  condition  of  the  walls  or  lining.     This 
furnace  is  used  only  to  bring  the  tools  made  of  high  speed 
steel  to  the  final  heat  or  from  1,700  deg.  F.  to  2,300  deg.  P.. 
Good  results  have  been  obtained  with  the  above  furnace  oa; 
high  speed  steel  tools. 

The  Type  F.  B.  furnace,  shown  at  B,  is  of  the  hair  pin 
heat  unit  type,  and  is  designed  for  lower  temperatures,  the 
maximum  being  1,800  deg.  F.  This  furnace  is  used  for 
carbon  steel  tools  and  for  preheating  all  the  high  speed  steel 
tools  in  connection  with  the  Type  F.  C.  furnace.  The  heat 
units  are  easily  renewed  and  the  cost  of  maintenance  is  very 
low.  All  carbon  steel  tools  are  heated  in  this  furnace  for 
hardening.  Both  of  the  above  furnaces  were  installed 
March,  1917,  and  have  given  very  good  results.  They  arc 
supplied  with  alternating  current  through  special  trans- 
formers. 

Oil  Tempering  Bath 

The  electrically  heated  oil  tempering  bath  shown  at  C  is 
made  by  the  General  Electric  Company,  and  is  used  in  accu- 
rately drawing  the  temper  on  carbon  steel  tools.  The  oil 
is  heated  up  to  the  required  temperature  and  the  tool  left  in 
the  bath  until  it  is  heated  thoroughly  to  the  temperature 
of  the  oil.  The  tool  is  removed  and  after  cooling  is  ready 
for  grinding  and  use.  /^^  .  .  ' 

Not  long  ago,  it  was  the  practice  to  send  a  finished  tool 
to  the  blacksmith  shop  for  tempering.  The  blacksmith 
would  guess  when  the  temperature  was  high  enough  and 
quench  the  tool,  afterwards  drawing  the  temper  to  whatever 
color  he  thought  was  right.  The  results  were  always  non- 
uniform and  unsatisfactory.  With  up-to-date  electrical 
equipment,  it  is  a  matter  of  reading  the  pyrometer  and  bring- 
ing the  temperature  up  to  that  recommended  by  the  steel 
company.  .^-•.   ^  ■'<.'\.' 

Hijuh  Speed  Steel  *   ; 

High  speed  steel  must  be  heated  to  a  much  higher  tempera« 
ture  for  hardening  than  carbon  steel,  a  temperature  from 
1,800  to  2,300  deg.  F.  being  used.  The  usual  method  of  hard- 


^ 


47 


46 


RAILWAY    MECHANICAL   R-NGINEER 


Vol.  95,  No.  1 


done  his  best";  his  superior's  answer  was  "that  will  not  do 
for  me;  you  must  try  to  do  better  than  your  best.'' 

There  is  no  essential  need  for  tlie  management  to  know 
tlie  actual  cost  of  every  article  manufactured  or  repaired; 
but  it  is  essential  to  have  accurate  costings  of  groups,  i.e., 
the  cost  of  repairs  each  year  of  each  class  of  engine  must  be 
known,  as  must  also  the  cost  of  each  batch  of  new  engines; 
these  costs  again  should  be  subdivided  into  the  costs  of  boil- 
ers, smukeboxcs,  tanks,  frames  and  stays,  cylinders,  valves, 
motion,  wheels  and  axles,  brake  gear,  injectors,  piping,  etc. 
However,  the  works  manager  should  be  able  to  call  for  and 
obtain  within  a  reasonable  tinx'  the  cost  of  any  article;  this 
is  the  ca.-e  on  the  L.  is:  V.,  tiiough  the  method  of  sudividing 
tlie  cost  of  class  repairsjnto  cross  headings  of  groups  has  not 
as  yet  Ix-en  adopted. 

It  may  not  be  obvious  wh\-  extensive  costing  is  not  of  great 
value  in  locomotive  repair  work,  but  a  little  consideration 
will  sliow  that  the  price  of  materials  is  dictated  by  the  outside 
market,  and  the  piecework  prices  of  labor  are  fixed,  and  all 
reduction-  of  cost  must  l)e  made  by  new  methods  or  new 
machinery  or  economy  in  material.  Whether  these  reduc- 
tions are  beinL;  made  is  revealed  by  the  balance  sheets  and 
ledger  accounts  for  new  macliines,  by  the  wages  sheets 
of  individual  shops,  and  b\  the  returns  of  scrap  sold  or 
utilized. 

The  broad  costing  divisions  .»iliow  tendencies;  they  indicate, 
for  instance,  in  the  case  of  tank  engines,  whether  the  time  is 
coming  when  a  large  numl^cr  of  new  tank  engines  would 
not  be  a  more  profitable  investment  than  repairing  the  old 
ones. 

In  addition  to  the  al)Ove  costing  and  statistical  checks  on 
the  eft'icicncy  of  the  organization,  the  management  must  have 
otlier  figures  constantly  before  them;  on  the  L.  &  Y.  this 
consists  of: 

(1)  Mrnilily    statemciils   of   the   wcicht   and  cost   of   materials   issued. 

(2)  Weekly    >tatitncnts    of    the    waees    pal  J,    ami    luiniber    of    men    cm- 
ployed  in  each  shop, 

(3)  A  cross  division  of  the  waa*  s  paid  niuler  the   following  heads: 
Engine    repairs. 

B-  tier   renewals. 

New   engines. 

Renewal   of   machinery  and   plant,   subdivided   under — 

(a)     Machinery  and  plant  generally. 

(b)  Engines   and   boilers. 

(c)  Hearths  and  furnaces. 

(J)  Cranes.  \ 

((•)  Sundries. 
Other  workshop  expenses,  subdivided  under — 
(a) .   Foremen. 

(b)  Checking   and   inspectors. 

(c>  Cranemen,    tramwaymcn,    stationary    enginemen,    etc. 

(d)  Laborers. 

(p)     Eight  and  power. 
(/;      Tfols  and   fittings. 
(ii)      ratt<rn-making. 
( /i)  T  Sundries. 
Ri-Iiair<  tf»  premises,  and   varimis  other   thiscellaneous   items. 

The  cost  of  castings,  forgings,  and  smithy  work  is  watched 
by  means  of  balance  sheets  which  are  prepared  on  the  same 
lines  as  if  the  smithy,  foundry  or  forge  were  working  as  an 
outside  .^hop  supplying  the  machine,  erecting  and  other  shops; 
therefore  so  far  as  the  supply  of  semi-manufactured  material 
is  concerned,  tlie  works  manager  i-  in  the  position  of  knowing 
exactly  how  he  stands  in  regard  to  the  comparative  costs  as 
compared  with  supplies  from  outside  manufacturers.  Owing 
to  the  -itandanli/.ation  of  the  product,  the  actual  works  cost 
is  npce--arily  little  if  any  higlier  than  that  of  a  manufac- 
turer, while  the  manufacturer's  general  charges,  which  are 
bound  to  be  high  on  account  of  his  nece.'^sity  for  advertising, 
preparing  quotations  and  estimates,  etc.,  are  saved. 


OperatiiiK  Uepardiieiil  tlie  .Shop's  Custtomer 

There  is  a  further  test  of  efficiency  and  financial  solvency. 
Ihe  outdoor  locomotive  department  must  be  considered  as  the 
customers  of  the  shop.  No  commercial  shop  can  be  solvent 
that  has  dissatisfied  customers.  Unfortunately  there  is  and 
can  be  no  financial  test  of  the  commercial  solvency  of  a  loco- 
motive repair  works,  but  the  satisfaction  or  otherwise  of  their 
customers,  tlie  outdoor  locomotive  department,  is  probably 
tlie  best  possible  test  under  the  circumstances.  The  policy  of 
the  works  should  therefore  be  to  invite  complaints  from  the 
outdoor  kxomotive  department,  and  this  is  done  as  far  as  pos- 
sible on  the  1..  &:  V.  by  the  system  of  returned  waybills  and 
by  the  trial  run  of  each  repaired  engine  on  an  easy  traffic  job, 
the  report  of  the  trial  being  made  In-  a  driver  who  is  independ- 
ent of  the  shop  staff,  and  is  not  hampered  or  prejudiced  by 
the  presence  on  the  engine  of  any  of  the  men  who  repaired  it. 

This  does  not  mean  that  the  outdoor  locomotive  depart- 
ment should  be  under  any  control  other  than  that  of  the 
chief  mechanical  engineer.  Any  such  system  means  the  set- 
ting up  of  co-equal  rival  authorities  in  a  technical  subject 
within  one  organization  which  cannot  make  for  harmony  or 
efficiency.  ^ 

Co-operation  the  Keynote 

The  nearest  possible  approach  to  the  best  results  in  dealing 
witli  locomotive  repairs  is  only  attainable  if  the  whole  of  the 
grades  and  groups  engaged  in  tlu'  work  deal  with  it  in  a 
>pirit  of  self-sacrifice,  completely  sinking  their  own  personal 
interests  for  the  good  of  the  whole;  the  general  outline  of  loco- 
motive repair  work  is  so  standardized  that  except  in  so  far  as 
j>rogress  on  the  broad  lines  indicated  earlier  in  this  paper  is 
concerned,  there  is  more  engineering  of  human  nature  than  of 
material  in  the  work. 

Note:  The  author  ituludrd  t'u.o  appendices  to  the  paper 
di'ncribing  the  routine  of  engine  repairs  and  the  application 
of  limit  gages  and  progressive  sizes  in  the  machine  shop  which 
will  be  t>td)lishcd  in  future  issues  — Editor. 


Emergency  Patch   Plate  Made  of  Old  Air  Signal 

Valve  Part 

A  hole  was  accidently  knocked  in  the  sheet  metal  water 
tank  of  some  road  equipment.  Due  to  the  fact  that  the  sheet 
in  that  particular  place  was  badly  rusted  it  was  impossible 
to  plug  the  opening,  and  a  patch  of  some  kind  had  to  be 
applied  in  a  hurr}-.     The  sketch  shows  how  an  old  signal 
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Air   Signal    Valve    Part   Used    in    Patching   Sheet   Metal  Tank 

valve  stem  and  plate  was  utilized  in  making  a  very  satis- 
factory small  patch.  The  .sheet  did  not  allow  a  full  nut  to 
Ite  drawn,  hut  to  hold  the  water  and  stop  the  opening  it 
.'ierved  the  purpose  very  well.  The  idea  might  be  useful 
under  similar  circumstances  where  an  emergency  application 
of  a  patch  on  thin  metal  sheet  is  necessary. 
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Heat  Treating  Steel  in  Railway  Shops 

Essential  Methods  and  Equipment  Needed  in  the 
Heat  Treatment  of  Tool  Steel  for  Railway  Sliops 

BY  HENRY  OTTO 

Tool  Foreiiiaii,  Topeka  Slioi»s.  Alihison,  Topeka  &  Santa  Fe 
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THK  coiitrollinn   factor  in  all  heat  treatment  is  temper- 
ature, whether  the  operation  i.s  annealing,  liardening  or 
tempering    and    for   anv    certain    steel    and    particular 
M   ihi  reof,  there  is  a  delniite  temi)erature  jjoint  which  alono 
^ivt-s  the  best  results.     Insuflicifnt  temperatures  do  not  pro- 
iuce  the  results  sought.     Excessive  temperatures,  due  cither 
'(•  iiinorance  of  what  the  correct  point  is  or  the  inal)ility  to 
ullwhen  it  exists,  will   cause  "l)urned'"   steel.     This  is  a 
(inimon  failing  resulting   in   great  loss.      Very  slight  varia- 
ii«:ns  fnnn  the  proper  temperature  may  do  irrejiarable  damag».\ 
i>ue  to  temperature  variation  alone,  car! ion  steel  may  i)e 
had  in  any  of  three  conditions:     First,  In  an  annealed  state. 
•,vlun    not   heated    to   a    temperature   al>ove    1,350    deg,    F.; 
Second,   In  a  hardened  state,  by  heating  to  a  temperature 
Mtwien   l,o5()  and  1,500  deg.  F.;  Third,  In  a  state  softer 
:\vAn  the  second,  though  harder  than  the  first,  when  heated  to 
temperature  which  exceeds  1,500  deg.  F. 
1  l»e  hardening  of  carljon  steel  is  the  result  of  a  change  of 


Furnaces    and    Equipment    Used    in    Heat    Treating 

internal  structure  which  takes  place  in  the  steel  when  heated 
i-roperly  to  a  correct  temperature.  This  change  for  prac- 
tical purposes  is  effective  only  in  those  carbon  steels  in  which 
the  proportion  of  carbon  varies  from  two  points  to  twenty 
'"'ints. 

Hanlening  Steel 

I  he-  process    of    hardening    steel    consists    essentially    of 

:iting   it   to   the    required    temperature   and   quenching    it 

'denly  in  some  cooling  medium.     The  methods  of  heating 

'I  the  different  kind?  of  quenching  baths  used  are  numer- 

;-.     (iencrallv  speaking,  the  furnaces  arc  heated  either  by 

oil.  tlectricity,  or  solid  fuel.     Kach  of  these  methods  has 

advantages  according  to  the  local  conditions.     Electrical 

' :  riares  for  hardening  and  tempering  are  used  in  the  tool 

n  of  the  Santa  Fe  shops  at  Topeka,  Kans. 

:i  the  actual  heating  of  a  piece  of  steel  several  require- 

ts  arc  essential  to  good  hardening:  First,  Small  projec- 

or  cutting  edges  must  not  be  heated  more  rapidly  than 

-  bfuly  of  the  piece:  Second.  All  parts  mu-t  Ik-  heated  to 

■U.vm  temperature,  as  low  as  will  give  the  required  hard- 


ne.-s.  A  higher  temperature  is  uneconomical  and  dangerous. 
Any  temi»erature  aljove  the  •'critical  point"'  of  steel  tends 
to  open  its  grain,  to  make  it  coarse  and  to  diminish  its 
strength.  The  tem}»eratures  at  which  internal  changes  in  the 
.-tructure  of  a  steel  take  placj,  are  Irecjuently  spoken  of  as 
liie  "criticar'  points.  These  are  different  in  steels  of  differ- 
ent carbon  contents.  The  carbon  steel  used  for  making  ream- 
ers, taps,  shear  blades,  etc.,  at  Topeka  slwps  has  its  decal-^^ 
esence  point  at  1,.>85  deg.  1- .  and  its  recale^cence  point  at' 
1,2S0  deg.  F.  The  decalescencc  poiiu  is  the  proper  tempera- 
ture ft>r  hardening  and  the  recalescence  point  is  llie  proper 
temperature  for  annealing. 

Furnace  Equipment 

In  the  tempering  room,  there  are  two  clcctric.illy  heated 
furnaces  made  by  the  Hoskuis  .Manufacturing  Company. 
One  of  these,  known  as  the  'I>pe  F.  (\  furnace,  is  shown  at 
.1  in  the  illustration.  It  has  a  carbon  resister  and  t<jp  carbon 
plates.  The  service  life  of  these  plates  is  al>out  125  hours. 
The  graphite  bottom  })lates  and  electrodes  have  a  life  of 
about  300  working  hours  and  it  is  necessary  to  renew  them 
at  regular  intervals.  I'he  time  required  for  renewing  dejx-nds 
entirely  upon  the  condition  of  the  walls  or  lining.  This 
furnace  is  used  only  to  bring  the  tofjls  made  of  high  speed 
steel  to  the  final  heat  or  from  1.700  deg.  F.  to  2,400  deg.  F. 
Good  results  have  been  obtained  with  the  above  furnace  on 
high  speed  steel  tools. 

The  Type  F.  B.  furnace,  shown  at  B,  is  of  the  hair  pin 
heat  unit  type,  and  is  designed  for  lower  temperatures,  the 
maximum  being  1.800  deg.  F.  This  furnace  is  used  for 
carbon  steel  tools  and  for  preheating  all  the  high  speed  steel 
tools  in  connection  with  the  Type  F.  C.  furnace.  The  heat 
units  are  easily  renewed  and  the  cost  of  maintenance  is  very 
low-.  All  carbon  steel  tools  are  heated  in  this  furnace  for 
hardening.  Both  of  the  above  furnaces  were  installed 
March,  1917,  and  have  given  ver)'  good  results.  They  are 
supplied  with  alternating  current  through  special  trans- 
formers. 

Oil  Tempering  Bath 

The  electrically  heated  oil  tempering  bath  shown  at  C  is 
made  by  the  General  Electric  Company,  and  is  used  in  accu- 
rately drawing  the  temper  on  carbon  steel  tools.  The  oil 
is  heated  up  to  the  required  temperature  and  the  tool  left  in 
the  bath  until  it  is  heated  thoroughly  to  the  temperature 
of  the  oil.  The  tool  is  removed  and  after  cooling  is  ready 
for  grinding  and  use.  '  - 

Xot  long  ago,  it  was  the  practice  to  send  a  finished  tool 
to  the  blacksmith  shop  for  tempering.  The  blacksmith 
would  guess  when  the  temperature  was  high  enough  and 
-quench  the  tool,  afterwards  drawing  the  temper  to  whatever 
color  he  thought  was  right.  The  results  were  always  non- 
uniform and  unsatisfactory'.  With  up-to-date  electrical 
equipment,  it  is  a  matter  of  reading  the  pyrometer  and  bring- 
ing the  temperature  up  to  that  recommended  by  the  steel 
company.  :  ;  V 

HikIi  Spee<l  Sleel 

High  speed  steel  must  l)e  heated  to  a  much  higher  tempera- 
ture for  hardening  than  carbon  steel,  a  temperature  from 
1 ,800  to  2,300  deg.  F.  being  used.  The  usual  method  of  h.ird- 
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ening  high  speed  steel  tools,  such  as  lathe,  planer,  slotter 
tools,  etc.,  is  to  heat  the  cutting  end  slowly  to  a  temperature 
of  about  1,800  deg.  F.  and  then  rapidly  to  about  2,250  deg. 
F.,  or  until  the  end  of  the  tool  is  at  a  dazzling  white  heat 
and  shows  signs  of  melting  down.  The  tool  point  is  then 
cooled  either  by  plunging  it  in  a  bath  of  oil  or  by  placing  the 
end  in  a  blast  of  dry  air. 

The  exact  treatment  varies  for.  different  steels  and  it  is 
advisable  to  follow  the  directions  given  by  the  steel  makers. 
The  following  is  a  table  of  heat  colors  when  tools  are  heated 
without  using  a  pyrometer. 


Stool   for  Supporting  Front  End   of   Boiler 

BY  E.  A.  MILLER 

When  a  new  saddle  is  to  be  applied  to  a  locomotive,  it  is 
bolted  between  the  front  ends  of  the  frames,  and  the  boiler  is 
put  in  place.  The  top  flange  of  the  saddle  is  chalked  or 
painted  all  around  and  a  line  scribed  along  the  sides,  front 
and  back  of  the  saddle  %  in.  or  any  convenient  depth  below 


Heat 
Colors 


Degrees 
Fahrenheit 


Heat 
Colors 

Cherry  or  full  red 
Medium  cherry   . . 

Dark  cherry 

Bloo<]  red 

Faint    red. 


Degrees 
Fahrenheit 
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1,375 
1,250 
1.17S 
l.OSO 
900 


White 2,200 

Light     yellow 1,975 

Lemon     1,825 

Orange    1,725 

Salmon    1,650 

Bright    red 1.550  -        :. 

In  annealing  high  speed  steel  an  iron  box  or  pipe  is  used, 
of  sufficient  size  to  allow  at  least  one-half  inch  of  packing 
between  the  pieces  of  steel  to  be  annealed  and  the  sides  of 
the  box  or  pipe.  It  is  not  necessary  that  each  piece  of  steel 
be  kept  separate  from  every  other  piece,  but  the  steel  must  be 
prevented  from  touching  the  sides  of  the  annealing  pipe  or 
box.  It  should  be  packed  carefully  with  powdered  charcoal, 
fine  dry  lime,  or  mica  and  covered  with  a  cap  which  should 
be  air-tight.  The  pipe  is  then  heated  slowly  to  a  full  red 
heat,  about  1,475  or  1,500  deg.  F.,  and  held  at  this  heat  from 
two  to  eight  hours,  depending  on  the  size  of  the  pieces  to  be 
annealed.  The  parts  should  be  cooled  as  slowly  as  possible 
and  not  exposed  to  the  air  until  cold.  A  good  way  is  to 
allow  the  box  or  pipe  to  remain  in  the  furnace  until  cold. 
Local  conditions  in  heat  treatment  of  steel  must  be  taken  into 
consideration  for  what  is  advisable  in  one  place  may  not  be 
practical  in  another  place.  .  -  V  . '•  /      ;:,,■,:; 


Sketch  Showing  Application  of  Stool 

the  boiler,  to  follow  as  a  guide  in  chipping  the  saddle  to  the 
proper  contour.  After  being  so  marked  the  front  end  of  the 
boiler  is  lifted  up  and  the  stool  set  in  place  as  illustrated. 

ITie  frame  of  the  stool  is  made  of  1^  in.  by  1^  in.  by 
3/16  in.  angle  iron  bent  at  the  top  around  heavy  1^^  in. 


Repairing    Cylinder    Cap    of    Air    Compressor 
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BY  F.  W.  B. 


The  5^ -in.  pipe  thread  in  the  cylinder  cap  body  of  an  air 
compressor  governor  is  often  found  badly  worn,  allowing  a 
loose  fit  for  the  thread  end  of  the  diaphragm  body  or  Siamese 
fitting.  As  long  as  the  cap  has  good  close  threads,  the  dia- 
phragm portion  or  the  Siamese  fitting  can  be  safely  turned 
to  .>uit  the  angle  or  direction  of  the  controlling  pipes,  but 
loose  threads  many  times  allow  the  hexagonal  wrench  por- 
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,•   -     Cylinder  Cap  After  Being  Repaired 

tions  above  to  strike  the  top  of  the  cap  with  the  connections  in 
decidedly  contrary  directions. 

The  illustration  shows  a  quick  and  inexpensive  method 
of  repairing  the  caps  where  a  number  of  them  can  be  done  at 
a  time.  The  cap  A  is  drilled  out  for  a  ^-in.  pipe  thread, 
tapped  and  a  ^-in.  to  3^-in.  reducing  bushing  screwed  firm- 
ly into  it.  The  square  of  the  bushing  is  then  cut  off  flush 
with  the  top  of  the  cap.  This  affords  a  good  J<2-in.  thread, 
perhaps  a  little  small,  but  just  right  to  take  the  thread  of  a 
l>ody  or  Siamese  fitting  B,  itself  somewhat  worn.  The  idea 
is  simple,  hut  provides  a  most  effective  way  to  remedy  this 

defect.        ■.'..■•>:•    y. :,..■:  .       '■■:■■:. 
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Fulcrum    Plate 
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wrought  iron  pipe,  which  extends  from  one  side  to  the  other. 
The  frame  is  stiffened  by  ^-in.  sheet  iron  riveted  to  the 
angle  irons  as  shown.  A  6>^-in.  hole  is  cut  in  the  sides  and 
12-in.  holes  in  the  front  and  back.  The  bottoms  are  cut 
out  as  shown. 

The  fulcrum  plate  consists  of  two  1^-in.  by  28-in.  wrought 
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Details  of  Stool  Construction 

iron  plates,  cut  to  the  shape  shown  and  provided  with  2-m. 
holes.  The  fulcrum  plate  rocks  on  a  heavy  2-in.  wrought 
iron  pipe.  Four  pieces  of  3  in.  by  y%  in.  angle  are  bolted  to 
the  plates,  and  curved  plates  extend  from  side  to  side. 
These  curved  plates  are  made  of  ^  in.  boiler  plate  and  are 
riveted  to  the  angle  irons,  the  rivets  being  countersunk  on  top. 
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Standard    Gages    Facilitate    Repairing    Valves    in 
Air  Brake  Department 

BY  F.  A.  SKINNER 
Air  Brake  Foreman,  Santa  Fe  Reclamation  Yard,  Corwith,  III. 

By  the  use  of  comparatively  simple  gages,  it  has  been 
possible  to  save  a  large  amount  of  material  and  greatly 
facilitate  the  work  -of  repairing  the  various  valves  used 
in  the  air  brake  equipment.  The  gages  and  tools  used  for 
this  repair  work,  the  majority  of  which  are  home-made,  have 
proved  their  value.  The  gages  are  made  of  1/16-in.  boiler 
steel  carefully  shaped  to  the  forms  shown.  Referring  to  the 
illustration,  A  is  a,  gage  for  testing  the  springs  in  pressure 
retaining  valves.  There  is  a  tendency  among  many  repair 
men  to  stretch  this  spring  with  the  idea  of  increasing  its 
tension  and  thereby  preventing  the  retainer  from  leaking 
down.     The  use  of  gage  A  will  detect  springs  that  have  been 
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Gages   Used   in  Air  Brake   Repair  Work 

Stretched  and  they  may  be  replaced  by  standard  springs. 
This  will  assure  the  correct  action  of  the  pressure  retainer, 
thereby  preventing  slid  flat  wheels. 

Gage  B,  shown  in  the  illustration,  was  devised  for  the 
purpose  of  testing  the  diaphragm  in  the  maximum  pressure 
head  of  the  pump  governor.  To  use  the  gage,  the  parts  of 
the  head  are  assembled  and  the  gage  is  placed  directly  over 
the  diaphragm  or  valve.  If  it  fills  the  opening,  the  valve  is 
of  the  proper  length  and,  if  not,  it  is  too  short.  A  new  valve 
<^an  then  l>e  installed  and  no  trouble  will  result  from  leaky 
diaphragm  valves. 

Gage  C  is  used  to  measure  the  length  of  the  regulating 
valve  in  a  slide  valve  feed  valve  after  it  has  been  assembled 
and  the  spring  box  removed.  The  gage  is  used  in  the  manner 
of  a  straight  edge  and  shows  at  a  glance  whether  the  regulat- 
ing valve  is  of  the  proper  length.  The  slide  valve  feed  valve 
i>  one  of  the  most  difficult  parts  of  the  air  brake  equipment 
to  repair  and  its  action  is  absolutely  dependent  upon  the 
correct  length  of  the  regulating  valve,  so  the  importance 
"^f  this  gage  can  be  readily  appreciated. 

Gage  D  is  provided  for  testing  the  vent  valve  in  an  auxil- 


iary release  valve,  and  by  its  use  much  time  can  be  saved  by 
assuring  that  the  vent  valve  is  not  too  short  before  making  the 
test.  To  test  the  vent  valve,  the  part  containing  the  rubber 
seat  is  placed  in  the  ^-in.  slot  and  if  the  top  of  the  vent 
valve  touches  the  top  of  the  gage,  the  valve  is  of  the  proper 
length  and  can  be  reseated.  Upon  testing  the  release  valve, 
the  length  of  the  vent  valve  will  be  found  to  be  correct. 


Power   Punches   and   Dies*  '^  - 

The  pimch  and  die  is  one  of  the  most  abused  tools  in  the 
shop.  It  has  to  work  under  all  kinds  of  conditions.  Some- 
times it  has  lubrication  and  more  times  not,  and  seldwn  does 
the  operator  take  pains  to  see  that  the  punch  is  central  with 
the  die. 

'      '  '  C.  M.  &  St.  P.  Practice      •  ' 

Fig.    1    shows   Chicago,  Milwaukee  &  St.   Paul  standard 
pimches  and  dies.    The  punches  are  made  on  automatic  ma-- 
chines,  the  large  ones  at  a  labor  cost  on  the  machine  of 
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Fig.   1— Large  and   Small   Shank   Punches  and    Dies.   C.   M.   &   St.   P. 

41^  cents  each,  and  the  small  ones  at  3^^  cents  each,  and  one 
cent  each  for  tempering  them. 

Fig.  2  shows  a  punch  and  die  for  punching  convex  steel 
staybolt  nuts.  These  nuts  are  used  in  the  firebox  on  radial 
staybolts,  and  on  crown  sheets.  The  nuts  are  punched  from 
boiler  steel  and  tapped  in  a  nut  tapping  machine.  Some 
trouble  has  been  experienced  on  these  punches,  the  face  of 
the  punch  pulling  off  in  the  stripping.  This  has  been  over- 
come by  putting  a  double  taper  on  the  body  of  the  punch; 
that  is,  giving  it  the  regular  clearance  for  half  of  the  body 
and  reversing  the  taper  on  the  other  half,  so  that  the  punch 
will  act  as  a  drift  to  open  the  top  of  the  sheet  where  it  has 
drawn  in.  This  makes  the  sheet  strip  frcrni  the  punch  very 
easily.  More  damage  is  done  to  a  punch  in  stripping  than 
in  punching. 

The  punches  are  made  of  90  to  100-point  carbon  tool 
steel.  The  larger  sizes,  when  in  bad  condition  on  the  cutting 
end,  are  annealed  and  reclaimed  to  a  smaller  size. 

*Froni    a    paper    read     before     the     American     Railwav     Tool     Foremen'* 
Association. 
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-  The  sketches  show  sizes  of  the  standard  punches  and  dies 
used.  These  may  be  ordered  on  requisition,  by  a  symbol 
number    from   one   central   point — Topeka,    Kan. — where   a 
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Fig.  2 — Punch  and  Die  for  Convex  Steel  Staybolt  Nut 

sufficient  stock  is  kept  on  hand  to  meet  the  requirements  of 
the  different  shops  along  the  line.  These  tools  are  mostly 
bought  from  the  manufacturers. 

In  establishing  a  standard,   the  size  and  shape  of  the 
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Fig.  3 — Standard  Punches  and  Dies — A.  T.  A  8.  F. 

body  of  the  punches  and  the  diameter  of  the  die  are  the 
essential  points  to  consider,  as  the  length  in  a  good  many 
cases  will  depend  on  the  nature  of  the  work  and  the  con- 
struction and  style  of  the  machine. 


Four  different  sizes  of  punches  and  two  of  dies  are  shown, 
although  in  practice  the  larger  sizes  are  not  much  used,  as 
the  average  punching  machine  will  not  handle  work  large 
enough  to  require  them. 

For  the  ordinary  boiler  shop  punch  the  coupling  nut  for 
the  holder  is  made  to  fit  the  larger  punch  and  a  bushing  or 
reducer  is  used  to  adapt  the  smaller,  or  symbol  L  punch,  to 
the  same  coupling  nut.  As  the  punches  and  dies  are  of  the 
same  length,  blocking  is  not  required,  unless  the  punches 
have  been  reworked  and  made  shorter. 

N.  &  W.  Practice 

There  were  no  less  than  15  machines  distributed  in  different 
departments  of  the  Norfolk  &  Western  shops  at  Roanoke,  Va., 
each  having  a  different  type  of  punch  and  punch  post,  witli 
coupling  nuts  ranging  from  1^  in.  in  diameter  to  2%  in. 
in  diameter,  with  threads  10  to  14  per  inch.  Some  held  the 
punch  in  place  with  set  screws,  which  often  could  neither 
be  tightened  nor  loosened.     An  outfit  for  one  machine  was 
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Standard  Punch  Post,  Nuts,  Dies  and  Punches,  Norfolk  A  Western 

designed  that  could  be  standardized  and  all  the  machines- 
have  been  fitted  with  the  standard  equipment. 

All  punch  posts  have  threaded  ends  1^  in.  in  diameter,^ 
10  threads  per  inch.    The  standard  punch  is  2J4  in.  long. 
Four  sizes  of  coupling  nuts  are  used: 

No.  1  nut  taking  size  A  in.  to  iV  in. — T^  in.  stock. 
No.  2  nut  taking  size  U  in.  to  1|  in. — 1  iV  in.  stock. 
No.  3  nut  taking  size  ^  in.  to  \\  in. — 1 '-%  in.  stock. 
No.  4  nut  taking  size  1  in.  to  1  ^  in. — 1^  in.  stock 

The  details  of  this  equipment  are  shown  in  Fig.  4, 

Discussion 

The  discussion  was  confined  largely  to  the  operation  of 
punches  rather  than  to  the  development  of  a  standard  type 
of  punches,  couplings  and  dies.  Owing  to  the  difficulty  of 
getting  satisfactory  production  in  drilling  flue  holes  in  front 
tube  sheets  the  St.  Louis-San  Francisco  is  experimenting 
with  a  spiral  punch,  sized  to  leave  1/16-in.  stock  in  the  hole 
to  be  finished  by  reaming.  So  far,  it  has  been  found  that 
this  punch  does  not  disturb  the  metal  as  much  as  had  been 
expected.  No  other  railroad  represented  at  the  convention 
has  taken  up  this  proj)osition.  The  Santa  Fe  practice  is  to 
punch  a  1-5/16-in.  hole  and  then  run  through  a  reamer  or 
two-lip  drill.  At  one  time  sixty  of  these  holes  were  drilled 
an  hour,  but  when  the  war  broke,  out  the  schedule  was  cut 
to  forty  an  hour  and  actual  production  now  does  not  exceed 
twenty-five  an  hour. 
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Easily  Applied  High  Speed  Milling  Attachment 


THE  accompanying  illustrations  show  a  new  design  of 
high  speed  milling  attachment  made  by  the  Brown  & 
Sharpe  Manufacturing  Company,  Providence,  R.  I., 
for  use  on  milling  machines  of  .their  manufacture.  As  will 
be  noted,  the  mechanism  is  simple  in  construction  and  easily 
attached  to  the  milling  machine,  no  auxiliary  fixtures  being 
required.     The  bracket  and  spindle  support  is  a  one  piece 


Brown   &   Sharpe    High   Speed    Milling   Attachment 


casting  of  substantial  construction,  so  designed  as  to  protect 
the  mechanism  from  dirt  and  injury. 

The  attachment  is  built  in  two  sizes:  the  No.  1  for  the 
smaller  machines  and  the  No.  2  for  the  larger  machines.  The 
No.  2  size  is  adaptable  by  means  of  adjustable  gib  stops  to 
the  larger  machines  having  columns  with  different  widths  of 
face,  thus  eliminating  the  necessity  of  a  separate  attachment 
for  each  different  size  of  machine  column. 

The  positive  means  of  locating  the  attachment  is  particu- 
larly noteworthy.  To  assure  a  positive  vertical  position,  the 
attachment  is  provided  with  a  locating  segment  which  rests 


upon  the  spindle  box  of  the  machine.  This  spindle  box  pro- 
jects beyond  the  face  of  the  column  and  acts  as  a  centering 
guide.  The  horizontal  position  is  determined  by  first  tighten- 
ing the  gib  on  the  right  hand  side  of  the  attachment,  thereby 
locating  the  attachment.  The  gib  on  the  left  hand  side  se- 
curely clamps  the  attachment  to  the  face  of  the  column.  This 
affords  a  large  bearing  surface,  assuring  rigidity  and  making 
the  attachment  practically  an  integral  part  of  the  machine. 

Particular  attention  has  been  given  to  the  drive  that  it  may 
l>e  positive  and  simple,  the  only  gearing  being  the  large  ring 
gear  that  fits  on  the  taper  nose  spindle  of  the  machine  and  the 
pinion  on  the  attachment  spindle.  The  large  gear  is  made 
with  an  internal  taper,  ground  to  fit  on  the  taper  nose  of  the 
machine  spindle  and  is  held  in  position  by  the  regular  cutter 


Rear   View   of   High    Speed    Milling    Attachment 

driver.  This  gear  is  made  of  machinery  steel  and  left  soft 
to  provide  a  smooth  drive  and  eliminate  chatter  and  the  ob- 
jectionable "ring"  often  produced  by  hardened  gears  at  high 
speed.  On  the  No.  2  attachment  the  pinion  is  heat  treated 
and  keyed  to  the  attachment  spindle,  while  on  the  No.  1  at- 
tachment the  teeth  of  the  pinion  are  cut  directly  on  the 
spindle. 

The  spindle  is  hardened  and  ground  and  runs  in  a  Icmg 
phosphor  bronze  bearing,  the  bearing  being  tapered  so  that 
wear  is  taken  up  by  tightening  an  adjusting  nut,  thereby 
forcing  the  spindle  into  the  taper.  Once  having  adjusted  the 
spindle,  a  small  set  screw  securely  clamps  the  adjusting  nut 
in  position.  End  thrust  is  taken  by  hardened  steel  and  bab- 
bitt washers  located  directly  behind  the  shtxilder  on  the  front 
end  of  the  spindle.  The  front  end  of  the  spindle  has  a  tap)er 
hole  to  receive  cutters,  the  smaller  attachment  having  a  No. 
7  taper  hole  and  the  larger  one  a  No.  9  taper  hole.  Oiling 
the  spindle  bearing  is  effectively  taken  care  of  by  means  of  an 
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A.  T.  &  S.  F.  Practice 

The  sketches  show  sizes  of  the  standard  punches  and  dies 
used.  These  may  be  ordered  on  requisition,  by  a  .symbol 
number    from    one   central    point — Topcka,    Kan. — wlicre    a 
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Fig.  2 — Punch  and  Die  for  Convex  Steel  Stnybolt  Nut 

sutTaitnt  sttxk  is  kept  on  hand  to  meet  the  recjuireme'nts  of 
the  different  .>hops  alonu'  the  Ijnt-.  ilu-e  tools  arc  mo^itly 
bought  from  the  manufacturers. 

In   e^tublisiiing   a   standard,    the   size   and   shape   of  the 
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Fig.  3 — Standard  Punches  and   Dies — A.  T.  &,  S.  F. 

body  of  the  punches  and  the  diameter  of  the  die  are  the 
essential  points  to  consider,  as  the  length  in  a  good  many 
cases  will  depend  on  the  nature  of  the  work  and  the  con- 
struction and  style  of  tlie  machine. 


Four  different  sizes  of  punches  and  two  of  dies  are  shown, 
although  in  practice  the  larger  sizes  arc  not  much  used,  as 
the  average  puncliing  machine  will  not  handle  work  large 
enougli  to  re(]uire  them. 

I'or  the  ordinary  boiler  shop  punch  the  coupling  nut  for 
the  holder  is  made  to  fit  the  larger  punch  and  a  bushing  or 
reducer  is  used  to  adapt  the  smaller,  or  symbol  L  punch,  to 
the  same  coupling  nut.  .As  the  punches  and  dies  are  of  the 
same  length,  blocking  i?  not  re((uired,  unless  the  punches 
have  been  reworked  and  made  shorter. 

t\.  &  W.  rractir« 

There  were  no  less  than  15  machines  distributed  in  different 
departments  of  the  Norfolk  &:  Western  shops  at  Roanoke,  Va., 
each  liaving  a  different  type  (>f  puncli  and  punch  post,  with 
coupling  nuts  ranging  from  ly'y  in.  in  diameter  to  2^4  in- 
in  diameter,  with  tlireads  10  to  14  per  inch.  Some  held  the 
puncii  in  place  with  set  .*crews,  which  often  could  neither 
be  tightened  nor  loo.-ened.     An  outfit  for  one  machine  was 
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Standard  Punch  Post,  Nuts,  Dies  and  Punches,  Norfolk  &  Western 

designed  that  could   be  standardized  and  all  the  machines 
have  been  fitted  with  the  standard  equipment. 

All  punch  posts  have  threaded  ends  1  }i  in,  in  diameter, . 
10  threads  per  inch.     The  standard  punch  is  2%  in.  long. 
Four  sizes  of  coupling  nuts  are  used: 

N,>.  1  nut  fakinf^  st7e  ',-.  in.  to    *«  in. — "J  jn.  stock. 

\o.  2  nut  taking  size  \)t  in.  to  ^'  in. — It's  in.  stock. 

Xo.  S  nut  t.ikine:  size  Js  in.  to  lit  in. — \^4  in.  stock. 

No.  4  nut  t.'ikini;  size  1   in.  to   \'A  in. — Hi  in.  stock 

The  details  of  this  equipment  are  shown  in  Fig.  4, 

Discussion 

Tlie  discussion  was  confined. largely  to  the  operation  of 
punches  rather  than  to  the  development  of  a  standard  type 
of  punches,  couplings  and  dies.  Owing  to  the  difficulty  of 
getting  satisfactory  production  in  drilling  flue  holes  in  front 
tube  slieets  the  St.  Louis-Sari  Francisco  is  experimenting 
with  a  spiral  punch,  sized  to  leave  1/16-in.  stock  in  the  hole 
to  i>e  finished  by  reaming.  So  far,  it  has  iK'en  found  that 
this  pun(h  does  not  disturb  the  metal  as  much  as  had  been 
expected.  No  other  railroad  represented  at  the  convention 
has  taken  up  this  proposition.  The  Santa  Fe  practice  is  to 
punch  a  1-5/16-in.  hole  and  then  run  through  a  reamer  or 
two-lip  drill.  At  one  time  sixty  of  these  holes  were  drilled 
an  hour,  but  when  the  war  broke  out  the  schedule  was  cut 
to  forty  an  hour  and  actual  production  now  does  not  exceed 
twenty-five  an  hour. 
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Easily  Applied  High  Speed  Milling  Attachment 


THE  accompanying  illustrations  show  a  new  design  of 
high  speed  milling  attachment  made  by  the  Brown  & 
Sharj)e  Manufacturing  Company,  I'rovidence,  R.  I.. 
for  use  on  milling  machines  of  .their  manufacture.  As  will 
be  noted,  the  mechani.^m  is  simple  in  constriirtion  and  easily 
attached  to  the  milliui:  machine,  no  auxiliary  Tixtures  being 
required.      I  he  bracket  and  spindle  support   is  a  one  piece 


Brown   &   Sharpe   Hiflh   Speed    Milling   Attachment 

casting  of  substantial  construction,  so  designed  as  to  protect 
the  mechanism  from  dirt  and  injur}-. 

The  attachment  is  l)uilt  in  two  si/es:  the  No.  1  for  the 
^mailer  machines  and  the  Xo.  2  for  the  larger  machines.  The 
No.  2  .«;ize  is  adaptable  by  means  of  adjustable  gib  stops  to 
the  larger  machines  having  columns  with  different  widths  of 
face,  thus  eliminating  the  necessity  of  a  separate  attachment 
lor  each  different  size  of  machine  column. 

The  positive  means  of  locating  the  attachment  is  particu- 
larly noteworthy.  To  assure  a  positive  vertical  position,  the 
■ittachment  i-  jirovided  with  a  locating  segment  which  rests 


upon  the  spindle  box  of  the  machine.  This  spindle  box  pro- 
jects beyond  the  face  of  the  column  and  acts  as  a  centering 
guide.  J'he  horizontal  position  is  determined  by  tirst  tighten- 
ing the  gib  on  the  right  hand  side  of  the  attachment,  tliereby 
locating  the  attachment.  The*gib  on  the  left  hand  side  se- 
curely clam])s  the  attachment  to  the  face  of  the  column.  This 
affords  a  large  Ixaring  surface,  assuring  rigidity  and  making 
the  attachment  practically  an  integral  part  of  the  machine. 

Particular  attention  has  been  given  to  the  drive  tliat  it  may 
be  positive  and  simjjle.  the  only  gearing  being  the  large  ring 
gear  that  fits  on  the  taper  nose  spindle  of  the  machine  and  the 
pinion  on  the  attachment  spindle.  The  large  gear  is  made 
with  an  internal  taper,  ground  to  tit  on  the  taper  nose  of  the 
machine  spindle  and  is  held  in  jK)sition  b\  the  regular  cutter 


Rear    View    of    High    Speed    Milling    Attachment 

driver.  This  gear  is  made  of  machinery  steel  and  left  soft 
to  provide  a  smooth  drive  and  eliminate  chatter  and  the  ob- 
jectionable "ring"  often  produced  by  hardened  gears  at  high 
speed.  On  the  No.  2  attachment  the  pinion  is  heat  treated 
and  keyed  to  the  attachment  .spindle,  while  on  the  No.  1  at- 
tadiment  the  teeth  of  the  pinion  are  cut  directly  on  the 
spindle.  ;- 

The  spindle  is  hardened  and  ground  and  runs  in  a  long 
|)hosphor  bronze  bearing,  the  bearing  being  tapered  so  that 
wear  is  taken  up  In-  tightening  an  adjusting  nut,  thereby 
forcing  the  spindle  into  the  tajx^r.  Once  having  adjusted  the 
spindle,  a  small  set  .screw  securely  clamps  the  adjusting  nut 
in  position.  End  thrust  is  taken  by  hardened  steel  and  bab- 
l)itt  washers  located  directly  behind  the  shoulder  on  the  front 
end  of  the  .'^pindle.  The  front  end  of  the  spindle  has  a  taper 
hole  to  receive  cutters,  the  smaller  attachment  having  a  Xo. 
7  taper  hole  and  the  larger  one  a  No.  9  taper  hole.  Oiling 
the  spindle  bearing  is  effectively  taken  care  of  by  means  of  an 
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oil  pocket  on  the  front  of  the  attachment  containing  wool,  and  is  driven  by  the  tenon.     Cutters  are  readily  removed 

which  insures  a  constant  and  even  distribution  of  the  oil  at  by  a  releasing  bolt  which  provides  a  positive  means  of  ejec- 

^all  times.  tion.    This  bolt  is  a  part  of  the  attachment  and  remains  in  the 

•'  The  cutter  is  held  in  position  by  the  taper  in  the  spindle  spindle. 


'  '-■  -  r   • 

Exhauster  Attachment  for  Surface  Grinder 


MODERN  requirements  for  the  safety  and  health  of  the 
employee  demand  an  efficient  device  for  disposing  of 
the  dust  generated  by  grinding  machines,  especially 
surface  grinders,  when  operating  without  the  use  of  water, 
which  is  frequently  necessary.  Where  these  machines  are  not 
placed  in  groups  to  be  served  from  one  central  exhaust  sys- 
tem, it  is  desirable  to  have  the  individual  machine  equipped 
with  its  own  unit,  and  in  many  cases  it  is  really  more  eco- 
nomical to  have  each  machine  of  a  group  individually 
equipped,  as  the  exhauster  is  then  running  only  while  the 
machine  is  in  operation.  This  is  esjiecially  true  where  in- 
dividual motor  drive  prevails. 

Realizing  the  importance  of  collecting  as  much  of  this 
dust  as  practicable,  the  Abrasive  Machine  Tool  Company, 
East  Providence,  R.  I.,  has  designed  a  complete  new  system 
for  its  machines,  as  shown  in  the  illustration.  The  ex- 
hauster is  a  machine-tool-built  product,  equipped  with  S-K-F 
ball  bearings,  and  aluminum  fan,  running  at  4,000  r.  p.  m. 
The  exhauster  is  connected  with  the  aluminum  dust  collec- 
tor on  the  wheel  hood  by  means  of  flexible  wire-insert  rubber 
suction  tubing.  The  wheel  dust  is  drawn  in  through  the 
flexible  tubing,  and  forced  into  the  centrifugal  drum  at- 
tached to  the  rear  of  the  machine,  where  the  dust  is  separated 
and  deposited  at  the  bottom  of  the  cone.  The  free  air  passes 
out  through  a  circuitous  route,  and,  it  is  stated,  is  practi- 
cally dustless.  The  accumulation  of  dust  can  be  removed 
by  unscrewing  a  cap  at  the  bottom  of  the  separator  drum. 

The  illustration  shows  the  dust  exhauster  attachment  ap- 
plied to  one  of  the  Abrasive  Machine  Tool  Company's  No.  3 
surface  grinders  but  the  application  could  easily  be  made  to 
many  other  types  of  machines.  The  question  simply  resolves 
itself  into  a  matter  of  piping  to  the  machine  and  designing 
the  proper  collector  for  sucking  in  the  dust  at  the  point  where 
it  is  generated.    Application  of  the  parts  is  then  easily  made. 


Motor  Driven  Dust  Exhauster  System 


Self -Loading  Type  Electric  Truck 


Ax  industrial  self-loading  truck  of  improved  design  has 
recently  been  placed  on  the  market  by  the  Industrial 
Truck  Company  division  of  the  Cowan  Truck  Com- 
pany, Holyoke,  Mass.  The  truck  is  of  all-steel  construction 
and  is  guaranteed  for  5,000  lb.  capacity.  It  has  a  quick  act- 
ing elevating  mechanism  and  elevates  in  five  seconds  when 
equipped  with  28  cells  and  six  seconds  with  21  cells. 

The  lifting  mechanism  is  operated  by  an  independent, 
heavy  duty,  series  wound  motor  and  worm  gear  reduction. 
The  platform  lifts  vertically,  the  rise  being  4^^  in.  The 
platform  may  be  stopped  at  any  point  going  up  or  down,  and 
requires  only  three  seconds  for  full  lowering.  The  rear  end 
is  equipped  with  a  heav>'  bumper  which  effectually  takes 
all  shocks,  and  protects  the  lift  platform.  A  drawbar  attach- 
ment also  is  provided  which  enables  the  truck  to  be  used  as 
a  light  duty  tractor. 

An  automatic  brake  and  circuit  breaker  application,  four- 
wheel  steer,  single  reduction  worm  drive  of  the  power  axle 
and  easy  accessibility  of  batterie.^,  lifting,  driving  and  con- 
trol mechanism  are  features  of  the  truck.  It  will  operate  in 
intersecting  aisles  60  in.  wide. 

The  extreme  turning  radius,  outside  point,  is  7  ft.  10  in. 


I.   T.    C.   Self- Loading    Electric   Trucl< 

By  folding  the  foot  pedal  and  steering  handle  into  a  verti- 
cal position,  the  overall  length  is  shortened  for  use  on  ele- 
vators.    The  length  is  102  in.  overall  or  91>^  in.  with  the 
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step  raised.    The  width  is  36  in.  overall  and  the  height  over         The  new  truck  has  been  subjected   to  rigid  tests  under 

steering  shaft  head  51  in.     Either  alkaline  or  lead  batteries  actual  operating  conditions,  and  promises  enduring  service 

are  used.     The  controller  is  of  the  drum  type  with  three  due  to  its  all-steel  construction,  low  center  of  gravity,  and 

speeds  forward  and  three  reverse.  general  compactness  and  ruggedness. 


Taper  Attachment  Applied  to  Boring  Mill 


FOR  tutning  and  boring  tapers  approaching  nearly  a  hori- 
zontal lii^e  to  which  swiveling  the  head  is  not  adaptable, 
a  taper  turning  and  boring  attachment  has  been  de- 
signed ^for^il^e  on  Ijoring  mills  manufactured  by  the  Cincinnati 
Planer  Company,  Cincinnati,  Ohio.  The  illustration  shows 
the  attachment  applied  to  an  8  ft.  mill  but  it  can  be  adapted 
to  use  on  all  sizes  from  42  in.  up  to  12  ft. 

The  component  parts  such  as  sine  bar  supports,  sine  bar, 
and  sine  bar  guide  are  all  clearly  shown  in  the  illustration. 
To  provide  up  and  down  adjustment  to  the  ram  without 
loosening  the  sine  bar  and  thereby  changing  its  position,  the 
faces  of  the  rams  are  specially  machined  and  fitted  with  a 
tee  slot  in  length  equal  to  the  up  and  down  travel. 

When  mounting,  the  sine  bar  supports,  sine  bar  guide  and 
sine  bar  are  placed  in  position  loosely  and  clamped  securely 
in  place  after  the  proper  angle  has  been  determined.  The 
power  feed  to  the  ram  is  then  disengaged  by  means  of  the 
small  handwheel  making  it  ready  for  operation.  The  use 
of  the  taper  attachment  is  recommended  for  angles  up  to  and 
including  18  deg. 

When  the  taper  to  be  turned  on  a  boring  mill  is  so  nearly 
horizontal  that  it  is  beyond  the  range  to  which  the  head 
can  be  swiveled,  the  transverse  and  vertical  feeds  are  some- 
times used  together  but  this  method  is  inconvenient.  The 
correct  setting  of  the  swivel  head  must  be  obtained  by  trial 
but  with  the  taper  attachment  the  setting  can  be  made  directly. 


Cincinnati  Taper  Turning  and  Boring  Attachment 


New  Motor  Drive  for  Internal  Grinder 


.  .''  ■'■.:':.  v 


WITH  the  idea  of  securing  a  more  compact  design,  to- 
gether with  other  advantages,  a  new  motor  drive  unit 
for  the  Nos.   70  and  75  internal  grinders  has  been 
designed  by  the  Heald  Machine  Company,  Worcester,  Mass. 


taken  for  the  work  head.  A  swinging  arm  is  furnished  which 
swivels  on  a  bracket  that  holds  the  driving  cones  for  giving 
the  various  speeds  to  the  work  head.  The  swinging  arm  is 
connected  to  the  work  head  with  a  rod  which  is  so  fastened 


New  Motor  Drive  for  Heald   No.  71   Grinder 


Rear    View    Showina    Drive    Arrangement 


The  old  solid  idler  is  eliminated  and  a  new  flexible  idler  gives  that  it  will  allow  swiveling  the  head  either  way  and  still  keep- 

proper  tension  to  the  wheel-head  belt,  as  well  as  the  vertical  ing  the  proper  belt  tension.     In  other  words,  the  rod  acts  as 

belt  between  the  drum  and  the  idler.  a   distance   feed.      Providing   the  head   has  been    swivelled 

There  is  a  slight  change  at  the  head  end  where  power  is  around  to  a  certain  angle  and  the  proper  tension  is  not  fur- 
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oil  pocket  on  the  front  of  the  attachment  containing  wool,  and   is  driven  by  the  tenon.     Cutters  are  readily  removed 

which  insures  a  constant  and  even  distrilmtion  of  the  oil  at  by  a  releasing  bolt  which  provides  a  positive  means  of  ejec- 

all  tinu>.  tion.    This  iiolt  is  a  part  oi  the  attadnneiit  and  remains  in  the 

The  cutter  is  hehl  in  position  by  the  taptr  in  the  .<-i)'ndk'  >pindle. 

Exhauster  Attachment  for  Surface  Grinder 

MODI.RN  retiuiremeiit.-  for  ti)e  safety  and  health  of  the 
iniploycf  demand  an  fftkitiit  divicc  for  di>p()>ing  of 
the  dust  generated  by  grinding  maciiines,  especially 
surface  grinders,  when  operating  without  the  use  of  water, 
which  is  fretjuently  necessar\.  W  here  these  machines  are  not 
placed  in  groups  to  be  served  from  one  tintral  e.\hau>t  s\s- 
tem,  it  is  desirable  to  have  the  individual  maciiine  etjuipped 
with  its  own  unit,  and  in  many  cases  it  is  really  more  eco- 
nomical to  have  each  machine  of  a  group  incbviduallx 
equipped.  a>  the  exhau>ter  is  then  rumiing  only  while  the 
machine  i>  in  operation.  'Ihi>  i-  e>[K(ially  trui-  wiure  in- 
dividual motor  drive  prevails. 

Realizing  the  importanee  of  eollecting  a>  mueli  of  tlii-- 
dust  as  practicable,  the  Abra>ive  Machine  Tool  Company, 
F.ast  rrovidence.  R.  I.,  has  designed  a  (()mi)lete  new  .sy>tem 
for  its  machines,  as  shown  in  the  illustration.  The  ex- 
hauster is  a  machine-tool-built  produit,  equipped  w  itli  S-K-F 
ball  bearings,  and  aluminum  fan,  running  at  4,()0()  r.  p.  m. 
The  exhauster  is  connected  with  the  aluminum  dust  collec- 
tor on  the  wheel  hood  b\  means  of  lle.xlble  wire-insert  rubber 
suction  tubing.  The  wheel  dust  is  drawn  in  through  the 
flexible  tubing,  and  forced  into  the  centrifugal  drum  at- 
tached to  the  rear  of  the  machine,  where  the  dust  is  .separated 
and  dejxjsited  at  die  bottom  of  the  cone.  The  free  air  pa>scs 
out  through  a  circuitous  route,  and,  it  is  stated,  is  practi- 
callv  dustless.  The  aciumulation  of  dust  can  be  removed 
bv  unscrewing  a  cap  at  the  bottom  of  the  separator  drum. 

Ihe  illustration  shows  the  du>t  e.xhau.<ter  attachment  ap- 
plied to  one  of  the  .Abrasive  Machine  Tool  Company's  No.  3 
surface  grinders  but  the  application  could  easily  l)e  made  to 
manv  other  types  of  machines.  The  que-tion  simply  resolves 
itself  into  a  matter  of  ])iping  to  the  machine  and  designing 
tlie  proper  colleetor  for  sucking  in  the  dust  at  the  point  where 
it  is  generated.      Applicatif)n  of  tlu    parts  is  then  easily  made.  Motor  Driven  Dust  Exhauster  system 

",■-'■  '"••■.  •       ■  .  ■    ^  .    ■ 

Self-Ix)ading  Type  Electric  Truck 


^^ 


AN  industrial  .-elf-loading  truek  of  improved  design  has 
n.  eiith  bein  plated  on  the  markit  by  the  Indu.-trial 
I  rui  k  Com|)an\  division  of  tlu'  Cowan  Truck  Com- 
j)an\.  Holyoki',  Ma->.  The  trut  k  i.->  of  all->teel  construction 
and  is  guaranteed  for  5,()()0  lit.  capacity.  It  has  a  quick  act- 
ing elevating  mechanism  ancl  elevates  in  five  .seconds  when 
e(|uij)i)ed  with  2<S  cells  and  six  seconds  with  21  cells. 

rile-    lifting    mecliani-m    is    operated    b\-    an    independent, 
heavv  dutv,  series  wound  motor  and  worm  gear  reduction. 


le 


'J  he  j)]atform  lifts  vertically,  the  ri.>e  being  4'_.  in.  11 
jilatform  ma}'  be  stopjied  at  any  [loint  going  u\)  or  down,  and 
ncfuires  only  three  second-  for  full  lowering.  The  rear  end 
is  c(|ui|t[)ed  with  a  heavy  iiumper  which  effectually  take- 
all  shocks,  antl  pnm-c  ts  the  lift  platform.  .\  drawbar  attach 
ment  also  is  provided  which  enables  the  truck  to  be  used  a- 
a  light  duty  tractor. 

An  automatic  brake  and  cinuit  bre.ikcr  a|)i>lication.   four 
uliecl  steer,  single  reduction  worm  drive  of  the  jtower  a.xle 
and  easy  acces-ibility  of  battcrie.-.  liftin'j.  drivimz  and  con- 
trol mechanism  are  t'eatures  of  tlie  truck.     It  will  ojicrate  in 
intersecting  aisles  60  in.  wide. 

The  extreme  turning  radius,  outside  i)oint.  is  7  ft.   10  in. 


I.    T.    C.   Self-Loading    Electric   Truct 


By  folding  the  foot  pedal  and  stc-ering  hand 
cal  position,  the  overall  length  is  shortened 


le  into  a  vc-rti- 
for  u.-e  on  ele- 
vators.    The  length  is  102  in.  overall  or  Ql^j  in.  with  the 
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step  raised.  The  width  is  36  in.  overall  and  the  height  over 
steering  shaft  head  51  in.  Either  alkaline  or  lead  batteries 
are  used.  The  controller  is  of  the  drum  type  with  three 
-needs  forward  and  three  reverse. 


The  new  truck  has  been  subjected  to  rigid  te>t>  under 
actual  operating  conditions,  and  promises  enduring  service 
due  to  its  all-steel  construction,  low  center  of  izr;ivit\ .  and 
general  compactness  and  rugged  ness. 


Taper  Attachment  Applied  to  Borinjj^  Mill 


■i 


-I 


FDR  turning  and  lx)ring  tajier-  ;i])pr(>aching  nearly  a  hori- 
zontal line  to  which  >wiveling  the  head  i>  not  adaptal)le, 
a  taper  turning  and  boring  attachment  has  been  de- 
signed for  use  on  boring  mill-  manufactured  by  the  Cincinnati 
Planer  Company.  Cincinnati,  Ohio.  The  illustration  shows 
the  attachment  a])j)lied  to  an  ^i  ft.  mill  l)ut  it  can  be  adapted 
to  use  on  all  sizes  from  42  in.  up  to  12  ft. 

The  comjX)nent  jiarts  such  as  sine  bar  supports,  sine  I^ar, 
.md  sine  bar  guide  are  all  clearly  shown  in  the  illustration. 
To  provide  up  and  down  adjustment  to  the  ram  without 
]cx)sening  the  sine  i)ar  and  thereby  changing  its  position,  the 
faces  of  the  rams  are  sixxiallx-  machined  and  fitted  with  a 
tee  -lot  in  length  equal  to  the  up  and  down  travel. 

When  mounting,  the  sine  bar  supports,  sine  l)ar  guide  and 
iine  bar  are  placed  in  position  loosel}"  and  clamped  securely 
in  place  after  the  proper  angle  has  been  determined.  The 
power  feed  to  the  ram  i~  tlii-n  disengaged  by  meaU'^  of  the 
-mall  handwheel  making  it  reaiiy  for  operation.  The  use 
of  tile  taper  attaclimiiu  is  rectjmmciuled  for  angles  up  to  and 
including  18  deg.   ^\ 

When  the  taj)er  to  be  turned  on  a  boring  mill  is  so  nearly 
horizontal  that  it  is  beyond  the  range  to  which  the  head 
can  be  swiveled.  the  transverse  and  vertical  feeds  are  some- 
times used  together  l)Ut  this  method  is  inconvenient.  The 
correct  setting  of  the  swivel  head  must  l)e  obtained  by  trial 
l.ut  with  the  taper  attachment  the  setting  can  be  made  directly. 


Cincinnati   Taper  Turning   and   Boring  Attachment 


New   Motor  Dri\e  for  Internal  Grinder 


-I'i 


WI  1  H  the  idea  of  securing  a  more  compact  design,  to-  taken  for  the  work  head.     A  swinging  arm  is  furni.-hed  which 

geiher  with  other  advantages,  a  new  motor  drive  unit  swivels  on  a  bracket  that  holds  the  driving  cones  for  giving 

for  the  No>.   70  and   75  internal  grinders  has  been  the  various  speeds  to  the  work  head.     The  swinging  ami  is 

designed  by  the  Heald  Machine  Company,  Worcester,  Mass.  connected  to  the  work  head  with  a  rod  which  is  so  fa-teucd 
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New   Motor  Drive  for  Heald   No.  71   Grinder 


Rear    View    Showing     Drive    A>rangement 


'  he  old  solid  idler  is  eliminated  and  a  new  flexible  idler  gives  that  it  will  allow  swiveling  the  head  either  way  and  still  kccp- 

profx-r  tension  to  the  wluel-head  belt,  as  well  a-  the  vertical  ing  the  proper  belt  teit:ion.     In  other  words.' the  rod  acts  as 

■^ It  between  the  drum  and  the  idler.  a    distance    feed.      Providing  the   head    has   ]>ocn    swivelled 

ihere  is  a  sligiit  ihange  at  the  head  end  where  power  is  around  to  a  certain  angle  and  the  i)njpcr  tension  is  nor  fur 
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nished,  the  nut  on  this  rod  may  be  adjusted  to  give  the  proper     simple  since  it  only  requires  moving  the  standard  guard  over 
tension.  ^'     '    '  ^^^  work-head  pulley,  replacing  it  by  a  box  containing  the 

•    Attachment  of  the  new  motor  drive  arrangement  is  very     idler  pulleys. 


^  ' >&^^^.^^   Improved  Automatic  Collapsing  Tap 

UTOMATIC  collapsing  taps  are  becoming  more  and     They  are  economical  for  use  on  general  shop  work  because 


/-\  more  a  necessity  for  threading  operations  and  when 
introduced  into  railway  shops,  for  example,  will  effect 
economies  many  times  greater  than  their  cost.  Automatic  taps 
are  necessary  because  of  the  requirement  for  accurate  work 
and  as  a  safety  feature  to  prevent  spoiling  work,  but  their 
greatest  value  lies  in  the  greater  production  made  possible. 
The  National  Acme  Company,  Cleveland,  Ohio,  has  re- 
cently developed  and  placed  on  the  market  an  improved  auto- 
matic collapsing  tap  known  as  the  Namco,  which  is  designed 


of  their  ease  of  adjustment  and  quick  adaptability. 

The  illustrations  show  a  general  view  of  the  tap  and  its 
use  in  a  practical  threading  operation  on  a  turret  lathe.    As 


Collapsing   Tap   Used  for  Threading   Operation   on   Turret   Lathe 

an  example  of  its  adaptability,  an  inside  trip  Namco  tap 
can  be  equipped  with  a  cammed  tripping  sleeve  and  reamer 
blades  for  reaming  instead  of  standard  chasers  for  thread 
cutting.  While  this  is  strictly  special  equipment,  it  shows 
to  fulfill  the  requirements  stated  above.  The  taps  are  pro-  the  adaptability  of  the  collapsing  principle  to  smooth  and 
vided  with  an  inside  trip,  or  outside  trip,  as  illustrated,  and  positive  collapsing  action,  as  simple  as  throwing  a  gear  out 
can  be  furnished  in  all  sizes  for  ordinary  tapping  operations,      of  mesh,  and  as  pasitive. 


Namco  Automatic  Collapsing  Tap 


^1  &i^^-;^>^       Easily  Applied  Self-Centering  Steady  Rest 

A  STEADY  REST  has  been  developed  recently  by  the      illustrated,   is  designed   for   12   to   18   in.   lathes  and  has  a 
McCrosky  Tool   Corporation,  Meadville,  Pa.,  with     range  of  ^  in.  to  3^  in.     For  soft,  highly  finished  work, 
several  special  features  and  important  advantages  in      stationary  cast  iron  jaws  are  recommended, 
operation.     It  is  especially  recommended  for  all  operations 
to  be  performed  on  the  end  of  a  piece  such  as  facing,  boring, 
turning  and  practically  all  work  that  could  be  done  on  the 
old  style  steady  rest.    The  self-centering  feature  is  secured 
by  means  of  three  rollers  which  engage  the  work  and  are 
brought  quickly  and  simultaneously  toward  the  center  by 
closing  the  jaws.     The  jaws  are  intei acting,  universal  and 
therefore  not  independent.     The  three  rollers  are  hardened 
and  run  on  Hyatt  roller  bearings  which  reduces  friction  to  a 
minimum.     The  power  consumption  is  small  and  there  are 
no  contact  points  to  wear  off. 

In  operation  the  work  is  inserted  in  the  lathe  chuck  and 
the  steady  rest  placed  in  the  desired  position.  The  jaws  are 
closed  until  the  rollers  engage  the  work  and  with  a  turn  of 
(he  tightening  screw,  the  machining  operation  may  begin. 
Once  adjusted  to  the  lathe  centers,  the  steady  rest  remains 
always  adjusted  and  can  be  taken  off  and  put  on  the  lathe 
frequently  in  a  few  moments  and  without  readjustment.  A 
large  range  of  diameters  may  be  handled  and  the  desired 
change  made  at  any  time  without  any  adjustment  except  a 
f  w  turns  of  the  tightening  screw.     The  No.  1  steady  rest,  McCrosky  Seif-Centerinja  steady  Rest 
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Hose  Couplings  for  Pneumatic  Tools 


A  HOSE  COUPLING  with  several  new  and  important 
features  has  recently  been  placed  on  the  market  by 
the  Ingersoll-Rand  Company,  New  York.  It  is  called 
the  "Little  David"  hose  coupling  and  will  be  distributed  as 
an  accessory  to  the  line  of  pneumatic  tools  manufactured  by 
the  Ingersoll-Rand  Company.  Hose  couplings  which  become 
leaky  after  short  use  are  the  cause  of  serious  air  losses, 
whether  in  the  small  shop  or  the  large  plant  using  hundreds 


rubber  gasket  providing  an  air  tight  joint.  The  gasket  is 
prevented  from  blowing  out,  should  the  coupling  accidentally 
be  disconnected  under  pressure,  by  a  protective  ^oulder  in- 
side the  coupling.  The  female  end  is  exceptionally  sturdy, 
there  being  no  exposed  parts  which  might  be  liable  to  injury 
and  cause  jamming  or  sticking. 

The  locking  shoulders  are  heavy  with  large  l)earing  sur- 
faces, the  locking  spring  being  strong  and  durable.  It  can  be 
replaced  if  necessary.  The  parts  are  made  of  a  metal  not 
subject  to  ordinary  rusting  or  corrosion.  The  male  end  has 
a  very  liberal  bearing  in  the  female  end,  which  assures  aline- 
ment  and  long  wear.  Another  feature  is  the  absence  of  any 
outer  sleeve  exposed  to  injury.  The  air  ports  are  straight 
and  of  uniform  diameter,  offering  the  least  restriction  to  the 
flow  of  air. 

The  coupling  may  be  connected  or  disconnected  by  a  quar- 


Llttle   David    Pneumatic    Hose   Coupling 

of  hose  connections.  Another  trouble  commonly  experienced 
with  many  couplings  is  jamming  or  sticking  through  some 
slight  injury,  making  them  difficult  or  almost  impossible  to 
connect  or  disconnect.       , 

The  design  of  the  new  coupling  has  been  made  with  the 
view  to  overcoming  the  above  troubles.  The  main  features 
claimed  for  it  are  sturdiness  and  simplicity,  and  an  all 
around  ability  to  stand  lots  of  abuse  without  affecting  its 
service.  Actual  tests  over  long  periods  of  service  have  dem- 
onstrated its  reliability.  The  coupling  consists  of  two  parts, 
male  and  female.     The  female  end  is  fitted  with  a  V-shape 


View  of  Coupling   Parts  Separated 

ter  turn.    A  groove  in  the  hose  end  of  each  part  allows  using 
a  hose  clamp  to  attach  securely  to  the  hose. 

These  hose  couplings  are  manufactured  in  ^  in.  and  v^  in. 
sizes,  which  are  interchangeable;  that  is,  a  Yi  in.  male  piece 
may  be  used  with  a  ^  in.  female  end  or  vice  versa.  Gaskets 
are  also  interchangeable  between  the  different  sizes. 


V        -     -.  ^ 


High  Speed  Friction  Metal  Cutting  Saw 


■\.*:'; 


FOR  the  rapid  cutting  of  structural  steel  shapes,  the  high  struction,  one  side  being  hinged  for  greater  ease  in  examin- 

speed    friction    saw,    illustrated,    has    been    developed  ing  or  removing  the  blade.       :  .-.  • 

recently  by  Joseph  T.  Ryerson  &  Son,  Chicago.     The  The  blades  are  made  of  a  special  grade  of  soft  steel,  bal- 

machme  consists  of  a  heavy  cast  iron  box  base,  on  top  of  anced,  hollow-ground  and  nicked  on  the  edge  to  increase  the 
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Ryerson  High  Speed  Friction  Saw 


View  Showing   Table  Arrangement   and   Water  Connections 


*'  5iich  is  mounted  a  horizontal  rolling  carriage.    The  carriage     friction. .    Each  blade  is  held  in  a  carefully  balanced  collar 

;>tTates  on  roller  bearings,  mounted  on  eccentric  pins  to  pro-     and  is  cooled  by  jets  of  water  directed  against  the  cutting 

^I'le  for  adjustment.    The  hood  is  of  heavy  sheet  m  tal  con-      edge.     Ample  power  is  provided  by  means  of  an  cnclope:! 
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nished,  the  nut  on  this  rod  may  be  adjusted  tu  give  the  proper      simple  since  it  only  re<|uires  moving  the  stantlard  guard  ove:. 
tension.  .  the  work-head  pul'lev.  replacinu  it  hv  a  hex  containing  th. 

Attachment  ot   the  new  motor  drive  arrangement  is  very      idler  j)ullevs. 

^'  Improved  Automatic  Collapsing  Tap 


AUl  OMATIC  collapsing  taps  are  becoming  more  and 
more  a  necessity  for  threading  operations  and  when 
iiitrotluced  into  railway  shops,  lor  example,  will  effect 
economies  many  times  greater  than  their  cost.  Automatic  taps 
are  necessary  because  of  the  reijuirement  for  accurate  work, 
and  as  a  safety  feature  to  i)revent  spoiling  work,  but  their 
greatest  value  lies  in  the  greater  production  made  ])0ssible. 
The  National  Acme  Company,  Cleveland.  Ohio,  has  re- 
centf)-  developed  and  placed  on  the  market  an  improved  auto- 
matic collapsing  tap  known  as  the  Namco,  which  is  designed 


1  hey  are  economical   for  use  on  general  shop  work  because 
ot  their  ease  of  adjustment  and  quick  adaptability. 

I'he  illustrations  siiow  a  general  view  of  the  tap  and  its 
u-c  in  a  j)ractiral  threading  ojyeration  on  a  turret  lathe.     A- 


Namco   Automatic    Collapsing   Tap 

to  fultill  the  recjuirements  stated  above.  The  taps  are  pro- 
vided with  an  inside  trip,  or  outside  trip,  as  illustrated,  and 
can  be  furnished  in  all  sizes  for  ordinary  tapping  operations. 


Collapsing   Tap   Used   for  Threading   Operation   on   Turret   Lathe 

an  example  of  its  adaptabilitx .  an  inside  trip  Namco  tap 
can  be  equijijK'd  with  a  cammed  tripping  sleeve  and  reamer 
blades  for  reaming  instead  of  standard  chasers  for  thread 
cutting.  While  this  is  strictly  special  ecjuipment,  it  shows 
the  adaptability  of  the  collapsing  principle  to  .smooth  and 
positive  collaj)sing  action,  as  simple  as  throwing  a  gear  out 
of  mesh,  and  as  positive. 


Easily  Applied  Self-Centering  Steady  Rest 

A  .STEADY  REST  has  been  developed  recently  by  the      illustrated,   is  designed   for   12   to   IH   in.   ffitho  and 
McCrosky   Tool    Corporation,   Meadville,   Pa.,   with      range  of  ■)»  in.  to  3 '4   in.     For  soft,  highly  finished 
several  special  features  and  important  advantages  in      stationarj-  cast  iron  jaws  arc  recommended, 
operation.     It  is  especially  recommended  for  all  operations 
to  be  performed  on  the  end  of  a  piece  such  as  facing,  boring, 
turning  and  practically  all  work  that  could  be  done  on  the 
old  style  steady  rest.     The  self-centering   feature  is  secured 
by  means  of  three  rollers  which  engage  the  work  and  are 
brought  quickly  and  simultaneously  toward  the  center  by 
closing  the  jaws.     The  jaws  are  intei acting,  universal  and 
therefore  not  independent.     The  three  rollers  are  hardened 
and  run  on  Hyatt  roller  bearings  which  reduces  friction  to  a 
minimum.     'Ihe  power  consumption  is  small  and  there  are 
no  contact  points  to  wear  oif. 

In  operation  the  work  is  inserted  in  the  lathe  chuck  and 
the  steady  rest  placed  in  the  desired  position.  The  jaws  are 
closed  until  the  rollers  engage  the  work  and  with  a  turn  of 
the  tightening  screw,  the  machining  operation  may  begin. 
Once  adjusted  to  the  lathe  centers,  the  steady  rest  remains 
always  adjusted  and  can  be  taki-n  off  and  put  on  the  lathe 
frequently  in  a  few  moments  and  without  readjustment.  A 
large  range  of  diameters  mav  be  handled  and  the  desired 
ihange  made  at  any  time  witliout  ixnv  adiustmcnt  except  a 
f  w  turns  of  the  tightening  screw.     The  No.   1   steady  rest,  McCrosky  Seif-Centering   steady    Rest 
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Hose  Couplings  for  Pneumatic  Tools 


A  HOSE  COUrLlXG  with  Mvcral  new  and  important 
featurt'.s  lias  recently  ix-en  iilaced  on  the  market  by 
the  Ingersoll-Rand  Company.  New  York.  It  is  culled 
the  "Little  David'"  hose  coupling  and  will  be  distril)uted  as 
an  accessory  to  the  line  of  pneumatic  tools  manufactured  by 
the  Ingersoll-Rand  Company.  Hose  couplings  which  become 
leaky  after  short  use  are  the  cause  of  serious  air  hj.-ses, 
whether  in  the  small  sho|)  or  :!h-  large  ph'nt  using  hundreds 


rubl)t*r  gasket  providing  an  air  tight  joint.  The  gasket  is 
prevented  irv.m  blowing  out.  should  the  coupling  accidentally 
be  disconnected  under  pres.-ure,  by  A  protective  shoulder  in- 
side the  coupling.  The  female  end  is  exceptionally  sturdy, 
there  being  no  exposed  parts  which  might  l>e  liable  to  injun* 
and  cause  jamming  or  sti(  king.  — ^ 

The  locking  shoulders  are  heavy  with  lurg«.  \^aring  sur- 
faces, the  locking  spring  being  strong  and  <iurable.  .  It  can  be 
replaced  if  necessar}-.  The  parts  are  made  of  a  metal  not 
subject  to  ordinarx-  rusting  or  corrosion.  The  male  end  has 
a  very  lil)eral  bearing  in  the  female  end,  which  assures  aline- 
ment  and  long  wear.  Another  feature  is  the  al>scnce  of  any 
outer  sleeve  exposed  to  injury.  The  air  ports  are  str:;ight 
and  of  uniform  diameter,  offering  the  kast  restriction  to  the 
flow  of  air. 

The  coupling  may  be  connected  or  disc<)nne<ted  b\  a  (|uar- 


Little   David    Pneumatic    Hose    Coupling 

oi'  hose  connections.  Another  troui)le  commonly  experienced 
with  many  couj)lings  is  jamming  or  .-ticking  through  .-ome 
-light  injury,  making  tlum  difficult  or  almost  impo.s.^ible  to 
(.onnect  or  disconnect. 

The  design  of  the  new  coupling  has  Ijeen  made  with  the 

•  viiw  to  overcoming  the  above  troubles.     The  main  features 

( laimed    for   it   are   '^turdiness    and   simplicity,   and    an    all 

around  ability  to  stand  lots  of  al)use  without  affecting  its 

Mivice.     Actual  tests  over  long  ]uTi<xl-  of  ."Service  have  dem- 


View  of  Coupling    Parts  Separated 


i4r  turn.    A  groove  in  the  hose  end  oi  each  part  allows  u-ing 
a  hose  clamp  to  attach  securely  to  the  hose. 

The.-e  ho.-e  couplings  arc  manufactured  in  j  2  in.  and  ^  i  in. 
sixes,  which  are  interchangeable:  that  is,  a  ;  i  in.  male  p.icce 
.--eAi-trated  its  reliabilit}-.      The  coupling  consi.^ts  of  two  parts,      may  Ik?  u.-ed  with  a  ■J.i  in.  female  end  or  vice  ver>a.    Gaskets 
n>aK-  and  female.      The  female  end  is  tnted  with  a  A'-liajH-      are  also  interchanceable  between  the  different  sizes. 
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High  Speed  Friction  Metal  Cutting  Saw 

FUR  the  rapid  cutting  of  structural  steel  shapes,  the  high  struction,  one  side  being  liinged  for  greater  cu.se  m  examin- 

,  speed    Iriction    saw,    illustrated,    has    been    developed  ing, or  removing  the  blade. 

recently  by  Jo.^eph    I'.  Ryerson  &  Son.  Chicago.     The  fhe  blades  are  made  of  a  special  grade  of  soft  -teel,  bal- 

machme  consists  of  a  heavy  cast  iron  box  Irase.  on  top  of  anced.  hollow-ground  and  nicked  On  the  edge  to  in.r.asc  the 


^^ 


4 


Ryerson   High  Speed   Friction   Saw 

''h  i-  mijunted  a  horiztjntal  rolling  carriaue.    Tli^ carriage 

'"'■ates  on  roller  bearings,  mounted  (iii  c-c. intric  ]>ins  to  pro- 

'■  lor  adjustment.      1  he  hood  i-  of  luavy  shcit  in  tal  con- 


View   Showing   Table   Arrangement   and    Water  Connections 

friction.  ICach  blade  is  held  in  a  carefully  bal.*nced  .  ollur 
ana  is  cooled  by  jets  of  water  directe<l  against  the  cutting 
edge.     Ample  power  is  provided   l>y  means  of  an  cnclocel. 
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motor,  especially  designed  for  heavy  duty.  In  operation  the 
saw  blade  is  fed  forward  through  the  work  by  means  of  the 
hand  wheel  or  by  the  electro-hydraulic  feed.  Power  feed, 
when  applied  to  the  machine,  is  a  complete  unit  consisting  of 
an  hydraulic  cylinder  and  piston  and  a  motor-driven  pump. 
This  feed  is  of)erated  by  a  four-way  valve  conveniently 
located.    Miter  cutting  is  easily  handled. 

The  new  Ryerson  friction  saw  is  made  in  four  sizes,  similar 
in  design  and  differing  only  in  capacity.  For  shops  handling 
lighter  structural  work,  sizes  No.  1  and  2  are  recommended, 
with  hand  feed.     For  handling  heavy  structural  work  and 


work  in  railroad  shops,  sizes  No.  3  or  4  are  recommended, 
with  power  feed.  Among  the  important  advantages  of  this 
machine  may  be  mentioned  the  fact  that  varying  sizes  and 
shapes  of  material  can  be  cut  in  immediate  succession  without 
any  adjustment  of  the  machine.  The  work  does  not  need  to 
be  clamped  and  the  cutting  operation  is  performed  in  a 
fraction  of  the  time  required  by  other  means.  The  expense 
of  operation  is  slight  due  to  the  entire  absence  of  belts,  fly 
wheels,  etc.,  and  the  machine  is  easily  operated  by  one  man. 
From  the  standpoint  of  maintenance  cost,  the  blades  cost 
much  less  than  slow  speed  saws  and  last  longer. 


;  0       Twenty-Two  Inch  Drill  With  Stationary  Head 

'HE    Production   Machine   Tool    Company,    Cincinnati,      r.  p.  m.     The  spindle  speeds  without  the  back  gears  are  117, 
Ohio,  has  recently  developed  and  placed  on  the  market      196,  318  and  530  r.  p.  m.     The  power  feeds  per  revolution 
a  twenty-two  inch  upright  drill  with  a  stationary  head     of  the  spindle  are  .006,  .010  and  .105  in. 
and  a  capacity  to  drill,  bore,  tap,  and  ream  holes  up  to  and 

V  including  1^  in.  in  diameter.     This  drill  is  bronze  bushed 
throughout  and  the  entire  design  is  such  as  to  make  each  part 

■'.    strong  enough  to  withstand  any  ordinary  strain  to  which  it 
,    ;  may  be  subjected.     Centralized  controls  have  been  provided 
':'':-    for  convenience  of  operation  and  increased  production. 

The  machine  is  regularly  built  with  power  feeds,  but  this 

.   feature  may  be  omitted  if  desired.     Back  gears  and  tapping 

\'   attachments  can  be  added,  together  with  the  type  of  drive  best 

V  suited  to  the  conditions  under  which  the  machine  is  to  be 
used;  either  regular  tight  and  loose  pulley,  right  angle  or 

'..  belted  or  geared  motor  drive.     The  imit  system  of  construc- 
;.."  tion  has  been  followed  throughout  which  eliminates  individ- 
';    ual  titting  and  assures  interchangeability  of  parts.     Bronze 
bushings  are  provided  for  all  bearings  and  this  prolongs  the 
■  life  of  bearings  in  addition  to  facilitating  the  replacement 
: .;.'  when  necessary.    All  details  and  units  undergo  a  careful  in- 
,      spection  and  rigid  test  as  to  power  before  being  assembled  in 
the  tinished  product. 
The  base  of  the  machine  is  well  ribbed  and  provided  with 
^  y ;  T-slots,  as  is  also  the  table.    Clamping  bolts  are  interchange- 
able and  the  radius  slots  in  the  table  are  especially  convenient 
. :  for  some  jobs.     The  table  arm  is  of  box  construction  in  one 
casting,  and  has  a  wide  bearing  on  the  substantial  tubular 
column.     The  drill  head  is  of  the  box  type  with  spindle  driv- 
.■   ing  gear  bearing  and  head  cast  integral.     This  allows  the 
•  ";    spindle  bearings  to  be  bored  and  reamed  at  one  setting  with 
V  ..  a  resultant  accurate  alignment  of  the  spindle. 
^^       The  new  drill  is  adapted  for  production  work  in  assembly 
.:•  departments,  as  well  as  in  jobbing  and  repair  shops.     Holes 
■       may  be  drilled  to  the  center  of  a  22  in.  circle.     The  spindle 

s})eeds  when  back  gears  are  provided  are  20,  33,  53  and  88  ■  22.\n.  stationary  Head  Production  orm 


Lubricant  for  Locomotive   Hub   Liners 


R.A.ILROADS  are  constantly  confronted  with  a  great 
number  of  items  of  expenses  which,  seemingly  small 
in  themselves,  total  a  large  amount.  One  of  these 
'.y  items  is  the  expense  resulting  from  the  wear  of  locomotive 
'••hub  liners.  Failure  properly  to  lubricate  the  various  parts 
.  ~  of  locomotives,  such  as  shoes,  wedges,  hub  liners,  etc.,  neces- 
'■  sitates  withdrawing  locomotives  from  service  and  sending 
,. ,  them  to  the  shops  on  account  of  wear  in  excess  of  safe 
•V  limits. 

;,;:       It  i.s  important  to  maintain  driving  box  lateral  play  within 

.;■    specified  limits  and  numerous  devices  have  been  invented  and 

',  ploced  on  the  market  to  make  it  possible  to  remove  driving 

-   boxes    and    reapply    lateral    liners    without    dropping    the 

wheels.     Much  of  this  work  can  be  eliminated,  however,  if 


the  proper  lubrication  is  applied  in  a  systematic  manner. 
Ordinarily  a  service  of  30,000  miles  may  be  expected  before 
it  is  necessar}-  to  take  up  lateral  play  on  driving  boxes  but 
in  some  cases  where  lubrication  has  been  neglected  the  ad- 
justment has  to  be  made  at  the  end  of  approximately  5,000 
miles.  Not  only  is  the  service  of  the  locomotive  lost  for  at 
least  a  day,  but  the  operation  itself  is  expensive  and  requires 
the  time  of  several  men. 

A  lubricant  known  as  Dixon's  graphite  hub  liner  grease 
has  been  developed  by  the  Joseph  Dixon  Crucible  CcMnpany, 
Jersey  City,  N.  J.,  to  be  applied  with  a  grease  gun.  It  is 
claimed  that  this  grease,  properly  applied,  will  greatly  reduce 
the  heating,  wearing  and  cutting  of  working  parts  and 
lengthen  the  life  between  shoppings. 


January,  1921 


RAILWAY   MECHANICAL   ENGINEER 


57 


Plain  Milling  Machine  for  Medium  Heavy  Work 

rIE  No.  2  plain  Maximiller,  illustrated,  is  a  recent  ad-  sired  and  especially  ordered,  the  machine  can  be  arranged  for 
dition  to  the  line  of  milling  machines  made  by  the  motor  drive  through  a  belt,  in  which  case  the  motor  recom- 
Kempsmith  Manufacturing  Company,  Milwaukee,  Wis.  mended  is  73^-hp.  running  at  1200  r.  p.  m. 
The  machine  is  practically  the  same  in  all  p)oints  of  design 
as  the  Kempsmith  No.  4  plain  Maximiller  and  is  adaptable 
for  medium  heavy  classes  of  work.  Ihe  new  machine  is  de- 
signed for  maximum  rigidity,  convenience  of  operation  and 
efficiency  in  production.  All  important  j^arts  have  been  care- 
fully designed  in  regard  to  relative  weight  and  strength.  The 
sloping  column  lines  not  only  add  to  the  appearance,  but  are 
true  lines  of  strength.  The  large  area  of  the  base  provides 
.stability  for  the  entire  machine.  The  knee  is  of  the  solid  top 
design  with  no  opening,  a  construction  which  serves  to  resist 
clamping  strains  and  the  torsional  effect  of  the  table  over- 
hang. The  column  is  well  ribbed  internally  and  has  only  a 
few  small  openings.  The  saddle,  as  shown  in  the  illustra- 
tion, is  long,  heavy  and  rigid.  Drive  to  the  table  is  located 
near  the  end  of  the  saddle,  which  leaves  the  center  solid,  where 
most  of  the  strain  comes.  The  table  is  12  in.  wide  with 
56  in.  working  surface  length. 

The  drive  pulley  is  15  in,  in  diameter,  takes  a  3 5^  in. 
double  belt  and  runs  at  400  r.  p.  m.  It  is  mounted  on  ball 
bearings  and  with  the  clutch  is  enclosed  in  a  protected  hous- 
ing. The  control  levers  are  conveniently  located  and  proper 
safety  devices  are  incorporated  throughout.  The  speed 
change  mechanism  provides  18  changes  of  speeds  ranging 
from  ^  in.  to  25  in.  per  minute  in  geometrical  progression. 
Power  quick  traverse  is  available  for  all  table  movements 
without  disturbing  the  set-up  for  whatever  rate  of  speed  may 
be  in  use.  The  longitudinal  power  quick  traverse  is  at  the 
rate  of  100  in.  per  minute,  while  the  cross  and  vertical  travel 
is  at  the  rate  of  36  in.  per  minute. 

By  means  of  a  train  of  gears,  18  changes  of  spindle  speed 
may  l)e  obtained  ranging  from  16  to  400  r.  p.  m.    When  de-  /  r;     Kempsmith  Plain  Maximiller  No.  2 


Belt  or  Motor  Driven  Variety  Saw  Bench 


THE  riiachine  illustrated,  which  can  be  arranged  for  either 
belt  or  motor  drive,  has  been  designed  by  the  Oliver 
Machinery  Company,  Grand  Rapids,  Mich.,  to  do  ripv- 
ping,  cross  cutting  and  dadoing,  in  an  efficient  and  thorough 
manner.  It  will  cut  a  practically  perfect  miter  and  measure 
any  angle  quickly  and  accurately.  It  will  cut  off  to  lengths 
or  rip  to  width,  all  without  the  operator  doing  any  calculating 
or  referring  to  a  rule.    The  machine  is  rigid  and  accurate  and 


parts  are  interchangeable.  A  14-in.  saw  i^  regularly  supplied/ 
although  a  16-in.  saw  may  be  used.  The  machine  is  ar-; 
ranged  with  or  without  a  mortising  and  boring  attachment. 

One  of  the  valuable  features  of  this  saw  bench  is  the  table, 
which  is  36  in.  by  44  in.,  tilting  to  45  deg.  to  the  left.  The 
table  has  vertical  adjustment  and  may  be  furnished  either 


Oliver  No.  80  Variety  Saw  Bench 


Variety  Saw  Bench  With  Table  Tilted 
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plain  or  universal.    The  universal  table  shown  in  the  illus- 
tration has  a  rolling  section  which  is  located  at  the  left  of 
.;     the  saw  and  rolls  on  ball  bearing  ways  having  vertical  ad- 
justment for  alinement  and  for  wear.     The  table  may  be 
';.■  moved  several  inches  from  the  saw,  p>ermitting  the  use  of  dado 
'.    or  special  heads.    This  table  is  said  to  operate  so  easily  that  it 

is  well  suited  for  production  work  and  multiple  cuts. 

:.^-        The  universal  ripping  fence  is  furnished  regularly  with  a 

\;    quick  adjustment  of  12  in.  without  changing  the  locating 

pins  to  the  next  set  of  holes.    The  ripping  fence  may  be  tilted 

to  an  angle  of  45  deg.  and  is  adjusted  to  and  from  the  saw 

.    by  an  extremely  accurate  micrometer  adjustment.    Miter  cut 

;,   off  gages  are  supplied  as  regular  equipment  as  well  as  auxili- 


ary rods  and  stops  which  are  inteii^d  to  be  used  with  gages. 

For  motor  drive,  a  motor  operatin^^t  about  1800  r.  p.  m. 
is  mounted  on  a  subbase  bolted  securely  to  the  machine  and 
belted  directly  to  the  main  driving  belt,  eliminating  the  neces- 
sity of  a  countershaft. 

The  machine  will  rip  up  to  23  in.  wide  and  cut  off  32  in. 
wide  by  the  use  of  the  universal  ripping  table;  will  rip  27  in. 
wide  and  cut  off  15  in.  wide  by  the  use  of  the  plain  table; 
will  cut  up  to  3  in.  thick  with  a  14-in.  saw,  or  4  in.  thick 
with  a  16-in.  diameter  saw,  and  will  work  dados  up  to  4  in. 
wide.  With  mortising  and  boring  attachment  it  will  bore 
holes  6  in.  deep  up  to  2  in.  in  diameter,  and  will  mortise  holes 
up  to  ^-in.  square  and  4  in.  deep. 


Measuring  Temperatures  in  Stored  Coal 


ANEW  DEVICE  for  indicating  the  thermal  conditions 
of  stored  soft  coal  has  been  placed  on  the  market  re- 
cently by  F.  C.  Thomley  &  Co.,  Inc.,  New  York,  and 
is  called  the  Ihornley  coalometer.  Bituminous  coal  has  the 
well  known  property  of  spontaneously  heating  in  certain 
spots  and  at  varying  depths.  This  heating  does  not  always 
cause  actual  combustion,  in  the  sense  that  the  coal  burns  with 
the  presence  of  flame,  although  this  condition  is  often  en- 
countered. There  does  exist  almost  universally,  however, 
in  stored  coal  of  this  character,  a  slow  combustion  which  is 


Fig.  1 — Triple   Unit  Thomley  Coalometer 

even  more  destructive  than  combustion  by  flame,  owing  to  the 
fact  that  it  cannot  be  so  readily  detected.  This  slow  com- 
bustion goes  on  unnoticed  throughout  an  ever-increasing  zope 
beneath  the  surface  of  stored  coal. 

The  Thornley  coalometer  consists  of  a  set  of  temperature 
indicators  encased  in  a  long  pointed  steel  tube,  carrying  at 
varying  depths  metal  bulbs  (corresponding  to  the  l)ulbs  of 
thermometers),  and  at  its  upper  end  a  set  of  dials  and 
pointers,  which  indicate,  under  all  atmospheric  conditions, 


the  tfxact  temperature  of  the  bulbs  which  actuate  them. 
These  units  are  forced  down  into  the  coal  pile  to  definite 
depths  and  at  various  points,  and  collectively  furnish  definite 
data  to  the  consumer  as  to  the  exact  temperatures  existing 
beneath  the  surface.  If  an  accurate  record  of  daily  readings 
of  these  instruments  is  kept,  the  slightest  rise  in  temperature 
is  at  once  detected,  and  should  it  become  excessive,  the  con- 
sumer can  remove  this  particular  portion  of  fuel,  thus  saving 
the  greater  part  of  the  heating  value  of  the  coal  which  has 
started  to  dissipate. 

Tests  have  shown  that  an  instJ^llation  of  one  coalometer 
each  50  ft.  in  both  directions  from  its  neighbor  will  efficiently 
indicate  conditions  of  temperature  Wlow  the  surface.  Thus 
the  installation  of  one  triple  unit  will  protect  approximately 
900  tons  of  coal  if  the  volume  is  about  50  ft.  by  50  ft.  by 
16  ft.  . 

A  triple  unit  coalometer  for  use  in  coal  piles  from  1 5  ft.  to 
20  ft.  deep  is  shown  in  Fig.  1.  A  galvanized  steel  tube,  hav- 
ing a  hardened  steel  diamond  point  drill  at  its  lower  end, 


Fig.  2 — ^Typical   Installation   of  Coalometer 

carries  three  pressure  bulbs  at  depths  of  5,  10  and  15  ft., 
respectively.  Tubes  from  these  three  bulbs  register  tempera- 
tures in  deg.  F.  on  three  dials,  by  means  of  pointers  pro- 
vided for  that  purpose.  The  scale  on  each  dial  starts  at  32 
deg.  F.,  and  is  colored  black.  At  and  above  120  deg.  the, 
scale  is  red,  indicating  excessive  heat  at  a  point  in  this  zone, 
and  warning  the  coal  man  to  remove  this  portToir  of  the  coal. 
The  depth  of  the  hot  spot  is  determined  at  a  glance,  for  the 
dials  are  plainly  marked  5  ft.,.  10  ft.  and  15  ft.,  respectively. 
The  dial  showing  the  hottest  temperature  thus  indicates  the 
depth  at  which  the  lieat  is  generating. 

The  dials  are  enclosed  in  weathertight  metal  cases  with 
thick  crystal  faces,  and  the  set  is  again  enclosed  in  a  gal- 
vanized cast  iron  case.  This  furnishes  ample  protection 
when  not  in  use,  and  added  protection  when  in  service.  A 
slidable  pipe  wrench  is  provided  on  each  unit  to  aid  the  rapia 
and  easy  boring  of  the  tube  to  the  desired  depth.  A  large, 
plainly-marked  lug,  12  in.  below  the  instrument  head,  de- 
termines the  exact  depth  at  which  the  coalometer  is  to  be 
placed,  and  thus  allows  of  no  guess-work  on  the  part  of  the 
man  who  does  the  installing.    The  construction  throughout  is 


January,  1921 


RAILWAY    MECHANICAL    ENGINEER 


59 


very  rugged  and  will  allow  of  the  rapid  removal  and  stack- 
ing of  one  or  more  units  repeatedly,  without  fear  of  damage 
to  the  temperature  indicators  themselves.  These  indicators 
are  especially  constructed  to  indicate  accurate  temperatures 
under  the  var)'ing  conditions  encountered  throughout  the 
year.  They  will  indicate  exact  bulb  temperatures  regWless 
of  the  temperature  of  the  head  of  the  instrument,  ana  will 
retain  their  calibration  under  conditions  of  extreme  vibration 


or  violent  shocks.    They  are  easily  readable  and  amply  pro- 
tected from  breakage  in  handling. 

Thomley  coalometer  units  are  supplied  in  two  lengths,  12 
ft.  and  17  ft.,  which  carry,  respectively,  two  and  three  tem- 
perature indicators,  a  typical  installation  being  shown  in 
Fig.  2.  The  indicated  temperatures  when  taken  daily  and 
recorded  furnish  complete  knowledge  of  conditions  beneath 
the  surface  of  the  coal.    .,-,,  ,■ 


Continuous  Feed  Disc  Grinding  Machine 


THE  No.  24  grinder  illustrated  is  made  by  the  Gardner 
Machine  Company,  Beloit,  Wis.,  and  represents  one 
of  the  latest  developments  in  disc  grinding  machinery. 
It  is  a  continuous  feed  disc  grinder,  being  semi-automatic  in 
operation  and  eliminating  the  labor  expended  in  using  the 
ordinary  hand-operated  machine.  With  any  hand-operated 
machine,  where  the  human  element  is  the  main  factor  in  pro- 
duction, it  is  impossible  to  secure  a  uniform  output  all 
through  the  day.  The  operator  grows  tired  and  is  certain 
to  "let  up  a  little"  near  the  end  of  the  .day,  thus  affecting 
the  total  production  possibly  more  than  is  realized. 

The  machine  illustrated  carries  one  horizontal  disc  wheel 
54  in.   in  diameter  and   is   provided   with   a   revolving  reel 


Gardner   No.  24  Continuous  Feed    Disc   Grinder 

which  carries  four  work  tables.  The  work  to  be  ground  is 
attached  to  these  tables  by  means  of  suitable  fixtures  mounted 
on  them,  and  the  revolving  wheel  brings  it  over  the  surface 
of  the  grinding  wheel.  The  tables  are  automatically  lowered 
onto  the  wheel.  Pressure,  to  assure  quick  removal  of  stock, 
is  secured  through  gravity,  but  by  means  of  a  compres- 
sion spring  this  pressure  may  be  adjusted.  The  weight 
of  the  table  provides  application  of  a  uniform  pres.sure, 
which  can  be  increased  by  adding  extra  weight  if  the  char- 
acter of  the  work  necessitates  it.  A  micrometer  stop  screw 
makes  it  possible  to  remove  stock  to  definite  dimensions  which 
may  be  required.  ' 

The  revolving  wheel  is  mounted  on  a  vertical  shaft  of 
special  piston  rod  stock  3^2  in.  in  diameter,  and  is  driven 
through  worm,  spur  and  bevel  gears  from  the  gear  driving 
the  main  spindle  of  the  machine.  By  means  of  change  gears 
the  reel  may  be  made  to  revolve  ^,  J/^  or  1  r.p.m.,  thereby 
producing  one,  two  or  four  finished  pieces  per  minute.  Other 
'peeds,  if  desirable,  may  be  obtained  by  substituting  special 
1,'oars. 

The  driving  shaft  is  provided  with  a  friction  clutch,  oper- 
?ied  by  a  lever  pl^ed  in  a  convenient  position,  which  makes 
it  possible  to  start  or  stop  the  feeding  mechanism  independ- 
ently from  the  grinding  wheel.  The  reel  and  the  shaft  which 
<i rives  it  are  mounted  in  bronze  bearings,  all  other  shafts 
I'cing  carried  in  ball  bearings.     The  gears  are  totally  en- 


closed, which  protects  them  from  dust  and  dirt  and  allows 
them  to  be  amply  lubricated. 

The  feeding  stand  is  bolted  directly  to  the  base  plate  upon 
which  the  machine  is  mounted  and,  to  accommodate  various 
sizes  of  work,  has  an  adjustment  of  6  in.  along  this  base 
plate.  Because  the  work  tables  are  at  right  angles  to  the 
grinding  wheel,  accuracy  of  the  work  being  ground  is  as- 
sured. A  micrometer  stop  screw  permits  grinding  to  definite 
dimensions  and  also  allows  the  grinding  of  a  surface  to  a 
required  relation  with  some  other  area  on  the  piece.  This  is 
an  important  advantage. 

Rigidity  and  strength  are  important  features  of  this  ma- 
chine, which  weighs  about  7,600  lb.  when  crated  for  domestic 
shipment.  The  disc  wheel  is  mounted  on  an  extra  large  and 
heavy  cast  iron  flange.  The  driving  spindle  is  of  large  di- 
ameter and  runs  in  two  self-alining  radial  ball  bearings. 
All  down  or  end  thrust  is  taken  on  a  self-alining  ball  thrust 
bearing  which  contains  ten  1^  in.  diameter  balls.  Power 
is  transmitted  to  the  disc  wheel  by  hardened  special  steel 
bevel  gears. 

An  extra  pulley  is  mounted  on  the  driving  shaft  for  belting 
to  an  exhaust  fan,  which  is  set  on  the  floor  in  back  of  ma- 
chine. There  is  a  dust  channel  cast  into  the  base  of  the 
machine  and  an  efficient  dust  exhaust  system  is  provided.    A 


Method   of   Mounting  Work   Preliminary  to  Grinding 

cast  iron  guard  ring  is  fastened  to  the  top  of  the  base  with 
collar  head  screws  and  any  portion  of  the  guard  ring  is  re- 
movable, permitting  the  grinding  of  work  carrying  a  lug  pro- 
jecting above  the  plane  of  the  ground  surface.  The  machine 
is  adapted  to  a  large  variety  of  flat  surface  operations.  It  is 
provided  with  Gardner  improved  abrasive  discs,  a  new  type 
of  abrasive  structure  reported  to  cut  twice  as  fast  as  the  old 
time  glue  bond  circles,  and  to  last  from  six  to  twenty  times 
as  long.  They  are  recommended  for  use  cm  the  No.  24  con- 
tinuous feed  machine  and  increase  its  efficiency  to  a  marked 
extent. 
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plain  or  univtrsal.  The  universal  table  >ho\vn  in  llic  illus- 
tration has  a  rollitii^  section  which  is  located  at  the  left  of 
the  saw  and  rolls  on  ball  bearing  ways  having  vertical  ad- 
justment for  alincment  and  for  wear.  The  table  may  be 
moved  several  inches  from  the  saw,  permitting  the  use  of  dado 
or  .'ipecial  heads.  This  table  is  said  to  operate  so  easily  that  it 
is  well  suited  for  proiluction  work  and  multiple  cuts. 

The  universal  ripping  fence  is  furnislied  regularly  with  a 
quick  adjustment  of  12  in.  without  changing  the  locating 
pins  to  the  next  set  of  holes.  Tho  ri[)ping  fence  may  be  tilted 
to  an  angle  of  45'deg.  and  is  adjusted  to  and  from  the  saw 
by  an  extremely  accurate  micrometer  adjustment.  Miter  cut 
off  gagfs  are  supplied  as  regular  equipment  as  well  as  auxili- 


ar)-  rods  and  stops  wliich  are  intended  to  ijc  used  with  gages. 

Tor  motor  drive,  a  motor  operating  at  about  ISOU  r.  p.  m. 
is  mounted  on  a  sulibase  bolted  securely  to  the  machine  anc; 
belted  drrcttlv  to  the  main  driving  l>elt,  eliminating  the  nece> 
sity  of  a  countershaft. 

The  machine  will  rip  up  to  23  in.  wide  and  cut  off  M  in 
wide  by  the  use  &f-th%janiversal  ripping  table;  will  rip  27  in. 
wide  and  cut  off  15  in.  wide  by  the  use  of  the  plain  table 
will  cut  up  to  .^  in.  thick  with  a  14-in.  saw,  or  4  in.  thicl: 
with,  a  16-in.  diameter  saw,  and  will  work  dados  up  to  4  in. 
wide.  With  mortising  and  boring  attachment  it  will  bor. 
holes  6  in.  deep  up  to  2  in.  in  diameter,  and  will  mortise  holf - 
up  to  v'l^-in.  square  and  4  in.  deep. 


Measuring  Temperatures  in  Stored  Coal 


ANPIW  DKATCE  for  indicating  the' thermal  cuudilions 
of  .-itored  soft  coal  ha.s  been  placed  on  the  market  re- 
cently by  F.  C.  Thornley  &  Co.,  Inc.,  New  York,  and 
is  called  the  i  hornley  coalometer.  liituminous  coal  has  the 
well  known  property  of  .-pontaneously  heating  in  (crtain 
spots  an<l  at  varying  depths.  Ihis  heating  does  not  always 
cause  actual  comltustion,  in  the  sense  that  the  coal  burns  with 
the  proence  of  llame,  altlxiUgh  thi^  condition  is  often  en- 
countered. There  does  exist  almost  universally,  however, 
in  stored  coal  of  this  character,  a  slow  combustion  which  is 
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Fig.    1 — Triple    Unit   Thornley   Coalometer 
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-  i     even  more  destructive  than  comltustion  by  flame,  owing  to  the 
*  *  *'     fact  that  it  cannot  be  so  readily  detected.     This  slow  com- 
bustion goes  on  unnoticed  throughout  an  evir-in<  ria>imr  zone 
beneath  the  surface  of  stored  coal. 

The  Thornley  coalometer  consi.-ts  of  a  .^^et  of  temi)erature 
indicators  enca.sed  in  a  long  pointed  steel  tulie,  carrying  at 
varying  depths  metal  ljuli»s  (corresponding  to  the  luilbs  of 
thermometers),  and  at  its  upper  end  a  set  of  dials  and 
pointers,   whirh    indicate,   under   all   atmo-pheric  (onditions. 


the  exact  temperature  of  the  bulbs  which  actuate  them 
Thcse^  units  are  forced  down  into  the  coal  pile  to  definiti 
depths  and  at  various  points,  and  collectively  furnish  defmitf 
data  to  the  consumer  as  to  the  exact  temi)eratures  existing 
beneath  the  surface,  li  an  accurate  record  of  daily  readings 
of  the.<e  instruments  is  kei»t,  the  slightest  rise  in  temperature 
is  at  onte  detected,  and  should  it  become  excessive,  the  con- 
sumer can  remove  this  particular  portion  of  fuel,  thus  savini: 
the  greater  part  of  the  heating  value  of  the  coal  which  ha~ 
started  to  di.ssipate. 

Tests  have  shown  that  an  installation  of  one  coalometer 
each  50  ft.  in  both  directions  from  its  neighbor  will  eftu  ientl> 
indicate  conditions  of  temjjerature  below  the  surface.  Thu- 
the  installation  of  one  tri})le  unit  will  protect  apf)ro\imately 
*>00  tons  of  coal  if  the  volume  is  about  50  ft.  bv  50  ft.  b\- 
16  ft. 

A  triple  unit  coalometer  for  u-e  in  coal  piles  from  15  ft.  to 
20  ft.  deep  is  shown  in  Fig.  1.    .\  galvanized  steel  tube,  hav 
ing  a  hardened  .«teel  diamond  point  drill  at  its  lower  end 
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Fig.   2 — Typical    Installation    of   Coalometer 

larrii'S  three  pres.'iure  bullis  at  dejjths  of  5,  10  and  15  t"t., 
resjxx-tively.  Tubes  from  these  three  bulbs  register  tempera- 
tures in  (leg.  F.  on  three  dials,  by  means  of  pointers  pro- 
vided for  tliat  purpose.  1  he  season  each  dial  starts  at  32 
deg.  F.,  and  is  colored  black.  /.\t  and  above  120  deg.  the 
^cale  is  red,  indicating  excessive  heat  at  a  point  in  this  zone, 
and  warning  the  coal  man  to  rem(;vc  this  portion  of  the  coal 
i  he  depth  of  the  hot  sjwt  i>  determined  at  a  glance,  for  the 
dials  are  plainly  marked  5  ft.,  10  ft.  and  15  ft.,  respectively. 
The  dial  showing  the  hotte-t  temi)erature  thu>  indicates  the 
(U'|)tli  at  which  tlie  heat  i~  generating. 

Tiie  dials  are  enclosed  in  weatliertight  imlal  ( a.-es  witi> 
thick  crvstal  faces,  and  the  .^^et  is  again  enclosed  in  a  gal- 
vanizcd  ca.st  iron  case.  This  furni.^hes  ample  protection 
when  not  in  use,  and  added  protection  when  in  service.  A 
slidable  pij)e  wrench  is  provided  on  each  unit  to  aid  tlie  rapid 
and  easy  boring  of  the  tube  to  the  desired  de{)th.  A  large, 
plainly-marked  lug.  12  in.  below  the  instrument  head,  de- 
termines the  exact  depth  at  wliich  the  i  oalometer  is  to  be 
placed,  and  thus  allows  of  no  gue-s-work  on  the  part  of  the 
man  who  does  the  installing.    The  (  onstruction  throughout  is 
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w TV  rug!5;cd  and  will  allowfof  the  rapid  removal  and  stack- 

iiiir'of  one  or  more  units  repeatedly,  without  fear  of  damage 

I.)  the  temperature  indieators  themselves.     These  indicators 

If  especially  constructed  to  indicate  accurate  temperatures 

iiuler    the   varvin'j;    conditions    encountered    throughout    the 

ear.     They  will  indicate  exact  bulb  temperatures  regardless 

f  the  temperature  of  the  head  of  the  instrument,  and  will 

•tain  their  calil)ralion  under  conditions  of  extreme  vibration 


or  violent  sIkkIcs.    They  are  easily  readable  and  amply  pro- 
tected from  breakage  in  handling. 

1  hornley  cxxiiometer  units  are  supplied  in  two  lengths,  12 
ft.  and  17  ft.,  which  carry,  respectively,  two  and  tliree  tem- 
perature indicators,  a  typical  installation  l)eing  shown  in 
Fig.  2.  The  indicated  temperatures  when  taken  daily  and 
recorded  furni>h  c(jmj)lete  knowledge  of  conditions  beneath 
the  surface  of  the  ccjal.  .. 


Continuous  Feed  Disc  Grinding  Machine 


■J 

'3 


THE  No.  24  grinder  illustrated  is  made  by  the  Gardner 
Machine  Company,  Jieloit,  Wis.,  and  represents  one 
of  the  late>t  development.-  in  disc  grinding  machinery, 
it  is  a  conlinuous  feed  disc  grinder,  being  .semi-automatic  in 
operation  and  eliminating  the  labor  expended  in  using  the 
ordinary  liaiul-operated  machine.  With  any  hand-operated 
;naihine,  where  the  human  element  i.>  the  main  fa*  tor  ir.  pro- 
duction, it  is  impos.-ible  to  secure  a  uniform  output  all 
through  the  day.  The  ojx'rator  grows  tired  and  is  certain 
to  ■"let  up  a  little*  near  the  end  of  the  day,  thus  affeding 
ilu'  total  production  })ossibly  more  than  is  realized.  , 

The  muchine  illustrated  carries  one  horizontal  disc  wheel 
.>4   in.   in   diameter  and   is   provided   with   a   revolving   reel 


Gardner    No.    24    Continuous    Feed    Disc    Grinder 

which  carrie>  four  work  table>.  The  work  to  be  ground  i- 
attached  to  the.>e  tables  l)y  means  of  suitable  fixtures  mounted 
>n  them,  and  the  revolving  wheel  brings  it  over  the  surface 
of  the  grinding  wheel.  Tlie  tables  are  automatically  lowered 
■>nto  the  wheel.  Pre-.-ure.  to  assure  quick  removal  of  stock. 
I-  .secured  through  L'ravity,  but  by  means  of  a  compres- 
'•ion  spring  this  pre.-sure  may  be  adjusted.  The  weight 
I  if  the  table  provides  application  of  a  unifomi  pressure, 
which  can  be  increa.scd  l»y  adding  extra  weight  if  the  char- 
"  ter  of  the  work  necessitates  it.  A  micrometer  stop  screw 
makes  it  possible  to  remove  stink  to  definite  dimensions  which 
"lay  be  required.  v 

The  revolving  wheel  is  mounted  on  a  vertical  shaft  of 
-i'tiial  piston  rod  stock  .SJj  in.  in  diameter,  and  is  driven 
'iirough  worm,  spur  ami  bevel  gears  from  the  gear  driving 

■  ii;-  main  .spindle  of  the  machine.     By  means  of  change  gears 
■Vi»'  reel  may  bo  made  to  revolve  '  j.  J />  or  1  r.p.m..  thereby 

'"oducing  one.  two  or  four  fniished  pieces  per  minute.     Other 

;"cds.  if  desirable,  may  Ijc  obtained  by  substituting  special 

-'••ars. 

The  driving  shaft  is  provided  with  a  frict'on  clutch,  oper- 

'd  bv  a  lever  placed  in  a  convenient  position,  which  makes 

■  possible  to  start  or  stop  the  feeding  mechanism  independ- 
■dy  from  the  grinding  wheel.    The  reel  and  the  shaft  which 

'■*.vos  it   are  mounted   in   bronze  bearings,  all  other  shafts 
'   'iii;  carried   in  ball  l>earings.     The  gears  arc  totally  en- 


clo>cd.  which  protects  them  from  du.-5l  and  dirt  and  allows 
them  to  be  amply  lubricated. 

The  feeding  .-t and  is  bolted  directly  to  the  base  plate  upon 
which  the  machine  i»  mounted  and,  to  accomnuKiate  various 
sizes  o£  work,  has  an  adjustment  of  6  in.  along  this  base 
plate.  Jlecause  the  work  tables  are  at  right  angles  to  the 
grinding  wheel,  accuracy  of  the  work  being  ground  is  as- 
sured. A  micrometer  stop  screw  })erinits  grinding  to  deiuiite 
dimensions  and  also  allows  the  grinding  of  a  surface  to  a 
re(juired  relation  with  some  other  area  on  the  piece.  This  is 
.m  imj)ortant  advantage. 

Rigiduy  and  strength  are  imjx)rtant  features  of  this  ma- 
i  hine,  which  weighs  about  7,600  lb.  when  crated  for  domestic 
shipment.  The  disc  Wheel  is  mountc^l  on,  an  extra  large  and 
heavy  cast  iron  llange.  The  driving  spindle  is  of  large  di- 
ameter and  runs  in  two  .self-alining  radial  ball  bearings. 
All  down  or  end  thrust  is  taken  on  a  self-alining  ball  thrust 
bearing  which  contains  ten  1^4  in.  diameter  balls.  Power 
is  transmitted  to  the  di>c  wheel  by  hardened  si)ecial  sttxd 
I)evel   gears.     ' 

An  extra  pulley  is  mounted  on  the  driving  shaft  for  belting 
to  an  exhaust  fan,  which  is  set  on  the  floor  in  back  of  ma- 
chine. There  is  a  du.-^t  channel  cast  into  the  base  of  the 
machine  and  an  efficient  dust  exhaust  system  is  provide.!.     A 


Metiiod    of    Mounting    Work    Preliminary   to  Grinding 

cast  iron  guard  ring  is  fastened  to  the  top  of  the  ba>e  with 
collar  head  .screws  and  a^iy  portion  of  the  guard  ring  is  re- 
mcn-able.  ]iermitting  the  grinding  of  work  carrying  a  lug  pro- 
jecting above  the  ])lane  of  the  ground  surface.  The  machine 
is  adajited  to  a  large  variety  of  flat  .«^urface  operations.  It  is 
provided  with  Gardner  improved  abrasive  discs,  a  new  tvpe 
of  abrasive  structure  reported  to  cut  twice  as  fast  as  the  old 
time  glue  bond  circles,  and  to  last  .from  six  to  twenty  times 
as  long.  They  are  recommended  for  use  on  the  No.  24  con- 
tinuous feed  machine  and  increase  its  efficiency  to  a  marked 
extent. 
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CAREHJL.  design  and  building  of  the  style  Xo.  80  in- 
ternal grinder  by  the  Heald  Machine  Company,  Wor- 
cester, Mass.,  have  produced  a  relatively  massive, 
rugged  machine  for  precision  grinding  of  small  work.  It 
is  modeled  on  the  lines  of  the  successful  style  No.  85  in- 
ternal grinder,  having  all  its  mechanical  features  and,  in 
addition,  an  automatic  feed  for  the  table,  which  is  desirable 
for  work  of  small  diameter  and  longer  than  Ij^  in.  A 
unique  feature  of  this  machine  is  the  vertical  pinion  for 
driving  the  table,  which  is  equipped  with  a  double  friction. 
If  only  the  hand  feed  for  the  table  is  required,  throwing  in 
the  upper  friction  engages  the  pilot  wheel,  disconnecting  the 
power  feed,  which  is  controlled  by  the  lower  friction,  and 
the  machine  becomes  suitable  for  production  work  on  small, 
short  holes. 

Ordinarily,  while  the  wheel  is  actually  grinding,  the  power 
feed  is  used,  but  as  the  wheel  leaves  the  work  the  operator, 
by  pulling  the  vertical  lever  at  the  head  end,  disconnects  the 
clutch  operating  the  power  feed  to  the  table  and  engages  one 
connecting  the  hand  feed,  allowing  rapid  hand  movement 
of  the  wheel-head  table  out  of  the  way.  At  the  same  time, 
automatically,  a  guard  swings  over  the  wheel,  the  water  and 


Heald    No.   80   Power   Feed    Internal   Qrindar 
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work  stop,  making  plugging  or  removal  of  the  work  instantly 
possible.  The  machine  can  be  used  to  grind  holes  ranging 
from  34  in.  to  2  in.  in  diameter  up  to  a  maximum  length  of 
3^  in.  The  actual  swing  inside  the  water  guard  is  6  in., 
while  without  the  guard,  it,  is  10  in.  The  work-head  is 
driven  by  a  cross  belt  through  the  base  from  a  cone  giving 
three  speeds  of  160,  290  and  530  r.p.m.  It  is  arranged  to 
swivel  and  is  graduated  to  45  deg.  or  4  in.  taper  per  foot. 
The  rotation  of  the  work  head  and  the  pump  is  automatic- 
ally and  quickly  stopped  as  the  grinding  wheel  is  drawn 
from  the  work. 

The  feed  to  the  cross  slide  is  calibrated  to  read  to  one- 
half  thousandth  of  an  inch  on  the  diameter  of  the  work. 
This  cpn  be  operated  by  power  or  hand  as  desired.     The 


main  table  has  fiat  and  V  ways  and  ia  very  rugged  for  this 
size  machine.  The  travel  of  the  table  can  be  either  by  power, 
reversing  accurately  at  any  point  desired  or  by  hand  feed 
with  the  power  thrown  out  entirely.  A  two-step  cone  drive 
gives  two  speeds  of  travel  with  the  power  feed.  The  wheel 
head  has  a  solid  adjustable  taper  bearing  at  the  wheel  end 
with  ball  bearings  at  the  pulley  end. 

Various  holding  fixtures  have  been  designed  and  can  be 


Cross   Section    Through    Wheel    Spindle 

furnished  on  order.  The  one  usually  supplied  and  giving 
the  largest  range  consists  of  a  quick  acting  collet  chuck  with 
jaws,  having  a  capacity  of  ^  in.  diameter  up  to  3  in. 
This  is  operated  by  a  lever  with  an  adjustable  compensating 
device  which  prevents  the  work  from  being  distorted  from 
pressure.  In  railway  machine  shops,  the  Heald  No.  80 
internal  grinder  would  be  of  particular  value  for  such  work 
as  grinding  hardened  motion  work  bushings  made  in  quantity 
to  be  carried  in  stock  and  later  fitted  to  valve  motion  levers. 


Fundamental    Principles    of    Handling    Men 

In  a  talk  to  foremen  published  in  Industrial  Manage- 
ment, George  D.  Halsey  lays  down  the  following  principles 
as  requisite  for  securing  best  results  in  handling  men: 

1.  Delegate  and  supervise  the  work. 

2.  Keep  compensation  fair  and  strictly  proportional  to 
output  or  general  value  to  the  company. 

3.  Study  each'  individual  carefully  and  fit  the  method 
of  handling  to  the  individual. 

4.  Make  a  careful  sub-division  of  all  duties  based  on  a 
study  of  individual  abilities. 

5.  Prepare  careful  and,  wherever  possible,  written  in- 
structions showing  just  how  each  job  should  be  done,  and 
fair  time  in  which  to  do  it. 

6.  Plan  and  schedule  your  work  carefully  and  always 
let  the  workmen  see  plenty  of  work  ahead. 

7.  Co-operate  with  and  use  staff  aids  as  much  as  pos- 
sible. 

8.  Maintain  proper  dignity. 

9.  Endeavor,  whenever  possible  without  intruding,  to- 
lead  your  employees  into  habits  of  right  and  sound  thinking 
and  clean  living. 

10.  Cultivate  in  yourself  a  real  and  unselfish  desire  to  be 
of  help  to  your  employees. 
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The  shops  of  the  Southern  Pacific  at  Houston,  Tex. — the 
paint  shop,  air  brake  shop,  storehouse  and  office — together  with  a 
number  of  cars,  were  badly  damaged  by  fire  on  December  7.  Esti- 
mated loss  $350,000. 

In  the  annual  inspection  of  the  Pere  Marquette,  Charles  Mont- 
gomery, master  mechanic  at  St.  Thomas,  Ontario,  was  awarded 
the  prize  of  $1'00  offered  by  the  railroad  to  the  officer  showing 
the  highest  grade  on  condition  of  shop,  shop  grounds,  repair 
tracks  and  engine  houses. 

In  order  that  the  names  of  the  American  Railway  Master 
Mechanics'  Association  and  the  Master  Car  Builders'  Association, 
the  two  organizations  now  comprising  the  mechanical  division  of 
the  American  Railway  Association,  may  be  perpetuated,  both  are 
now  being  included  on  the  circulars  and  other  publications  of  the 
mechanical  division.  The  names  "Master  Car  Builders"  and 
"Master  Mechanics"  appear  directly  under  the  formal  name  of 
the  organization. 

Since  the  introduction  of  welded  steel  pipe,  the  term  "wrought 
pipe"  has  been  used  indiscriminately  to  denote  both  welded 
wrought  iron  and  welded  steel  pipe.  This  has  led  to  confusion 
as  the  average  consumer  of  pipe  is  not  familiar  with  the  manu- 
facturing processes.  In  order  to  avoid  this  confusion,  the  l*^fi- 
tional  Pipe  &  Supplies  Association  has  recommended  that  the 
terms  employed  by  the  American  Society  for  Testing  Materials 
in  differentiating  between  iron  and  steel  pipe,  viz.,  welded 
wrought  iron  pipe  and  welded  steel  pipe,  should  be  accepted 
and  adhered  to. 

Two  of  Chicago's  leading  technical  institutes,  with  the  co- 
operation of  the  American  Society  for  Steel  Treating,  will  offer 
evening  courses  in  the  subjects  of  forging  and  heat  treatment  of 
steel.  These  courses  are  specially  planned  for  the  benefit  of  the 
practical  men  in  the  forge  shop  or  heat  treating  departments  or 
those  who  wish  to  qualify  for  such  work.  The  course  will  em- 
brace the  following  phases  of  the  work :  pyrometer,  microscope, 
forging,  annealing,  alloy  steels  (dealing  with  the  effects  of  dif- 
ferent alloys  and  treatments  upon  the  physical  characteristics  of 
steel),  hardening  and  drawing  of  tool  steel  and  case  hardening. 
The  plan  and  formation  of  this  course  was  carried  out  by  the 
Chicago  chapter  of  the  society  through  their  educational  com- 
mittee and  its  seven  sub-committees.  The  texts,  lectures  and 
(demonstrations   were  prepared  voluntarily. 

The  Southern  Pacific  has  just  completed  a  motion  picture 
^^picting  graphically  the  story  of  oil,  tracing  its  history  from 
production  to  consumption.  TTie  film  will  be  shown  at  all  terminals 
snd  at  principal  points  of  the  system  as  an  aid  in  teaching  the 
conservation  of  this  product,  of  which  the  Southern  Pacific  uses 


60,000,000  gallons  a  month,  or  about  16  per  cent  of  all  oil  pro- ' ' 
duced  in  California.    The  company,  in  notifying  its  employees  of  V-.: 
the  picture,  states  that  there  is  a  message  to  be  learned  by  all  ■• ;. 
who  see  this  film.    Further,  that  the  fuel  industry  faces  a  crisis;  \ 
that  those  who  depend  upon  the  industry  must  take  heroic  meas-l,V 
ures  if  they  would  stave  off  disaster  and  that  the  picture  shows  -  ^ 
what   these  measures  are.     It   is   further   stated   that   the   con-;' 
sumption  of  fuel  oil  now  exceeds  production  by  30,000  barrels  a  '-. 
day  and  reserve  stocks  in  California  are  being  depleted  by  1,000,000  - 
barrels  a  month.  '  ''. 


V  r  —  ,.>.  ;     Freight  Car  Orders 

The  Louisville  &  Nashville  has  ordered  1,500  steel  hopper 
cars   of    55    tons    capacity    from    the    American    Car    &    Foundry 
Company   and   500   from   the    Mt.    Vernon    Car    Manufacturing; 
Company. 


Locomotive   Orders  ^■,  i. 

The  Missouri  Pacific  has  ordered  50  locomotives  from  the 
American  Locomotive  Company,  divided  as  follows :  25  Mikados, . 
5   Pacifies,  5   mountain   type  and   15   switchers. 

The  Rio  Grande  do  Sul  State  Railway  (Brazil)  has  ordered  ! 
20  Mikado  type  locomotives  from  the  American  Locomotive 
Company.    These  locomotives  will  have  16  by  22  in.  cylinders , 
and  a  total  weight  in  working  order  of  110,000  lb.  and  will  be 
equipped  with  superheaters. 

The  Missouri  Pacific  has  ordered  15  switching,  5  Mountain 
type  and  5  Pacific  type  locomotives  from  the  American  Loco- 
motive Company.  The  switching  locomotives  will  have  6 
wheels,  and  cyhnders  21  by  28  in.,  and  a  total  weight  in  work- 
ing order  of  165,000  lb.;  the  Mountain  type  locomotives  will 
have  27  in.  by  30  in.  cylinders,  and  a  total  weight  in  working 
order  of  345,000  lb.;  the  Pacific  type  locomotives  will  have 
26  by  26  in.  cylinders,  and  a  total  weight  in  working  order 
of  265,0(X)  lb.  All  these  locomotives  will  be  equipped  with' 
superheaters. 


Union  Pacific  Develops  New  Safety  Or^^anization 

As  a  means  of  spreading  the  gospel  of  safe  practice  to  all 
of  its  employees  most  effectively,  the  Union  Pacific  has  reor- 
ganized its  safety  department.  Heretofore  this  has  consisted  of 
a  general  safety  agent,  with  three  assistants,  all  of  whom  had 
concurrent  jurisdiction,  and  also  three  mechanical  safety  inspec- 
tors located  in  the  large  shops.  In  place  of  this  organization 
there  is  now  a  general  safety  agent  with  five  division  safety  agents 
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Power  Feed  Internal  Grinding  Machine 


CARKl  I  I,  dt>ii,'n  and  liuildiiig  of  the  >t\k'  Xo.  hU  in- 
It'rnal  i^'rinder  l»y  tlic  Ht-ald  Machine  Cunipany,  Wor- 
(.otcr.  Ma<.-..  have  produttd  a  rchitively  massive, 
rugged  niaeliine  for  precision  grinding  of  small  work.  It 
is  modeled  on  the  lines  of  the  successful  style  No.  S5  in- 
ternal grinder,  having  all  its  mechanical  features  and,  in 
adilitioii.  an  automatic  l\'vi\  for  the  tahle,  which  is  desiraljle 
for  work  of  small  diameter  ami  longer  than  Ijj  in.  A 
unique  feature  of  this  machine  is  the  vertical  pinion  for 
driving  the  tal)le,  which  is  equipped  with  a  double  friction. 
If  only  the  hand  feed  fcjr  the  tal)le  is  required,  throwing  in 
the  upjuT  friction  engages  the  i)ilot  wheel,  disconnecting  the 
power  feed,  which  is  controlled  by  the  lower  friction,  and 
the  machine  IxKromes  suital^le  for  production  work  on  small, 
short  holes. 

Ortlinarily,  while  the  wheel  is  actually  grinding,  the  power 
fecni  is  used,  but  as  the  wheel  leaves  the  work  the  operator, 
by  ])ulling  the  vertical  lever  at  the  head  end,  disconnects  the 
clutch  operating  the  power  feed  to  the  table  and  engages  one 
connecting  the  hand  feed,  allowing  rapid  hand  movement 
of  the  wheel-head  table  out  of  the  way.  M  the  same  time, 
automatically,  a  guard  swings  over  the  wheel,  the  water  and 


Heald    No.   80   Power   Feed    Internal   Grinder 

work  stop,  making  plugging  or  removal  of  the  work  instantly 
possible.  The  machine  can  ije  used  to  grind  holes  ranging 
from  yi  in.  to  2  in.  in  diameter  up  to  a  maximum  length  of 
.?'4  in-  The  actual  swing  inside  the  water  guard  is  6  in., 
while  without  the  guard,  it  is  10  in.  The  work-head  is 
driven  l)y  a  cro.ss  belt  through  the  base  from  a  cone  giving 
three  sjjeeds  of  160,  200  and  SM)  r.p.m.  It  is  arranged  to 
swivel  and  is  graduated  to  45  deg.  or  4  in.  taper  per  f(X)t. 
11ic  rotation  of  the  work  head  and  the  pump  is  automatic- 
ally and  quickly  stop{)ed  as  the  grinding  wheel  is  drawn 
from  the  work. 

The  Wvd  to  the  cro>s  slide  is  calibrated  to  read  to  one- 
half  thousandth  of  an  inch  on  the  diameter  of  the  work. 
This   c;'n   be  operated   by  |)ower  or   hand   a-   desire<l.      The 


main  table  ha.s  flat  and  ^'  ways  and  ii  very  rugged  for  thi» 
size  machine.  ihe  travel  of  the  table  can  be  either  by  power, 
reversing  accurately  at  any  point  desired  or  by  hand  feeol 
with  the  power  thrown  out  entirely.  A  two-step  cone  drive 
gives  two  speeds  of  travel  with  the  |)pwer  feed.  The  wheel 
head  has  a  solid  adjustable  taper  bearing  at  the  wheel  end 
with  ball  Ix-arings  at  the  pulley  end. 

\'arious  holding  tixtures  have  been  designed  and  can  be 


Cross    Section    Through    Wheel    Spindle 

furnished  on  order.  The  one  u>ually  supplied  and  giving 
the  largest  range  consists  of  a  (juick  acting  collet  chuck  with 
jaws,  having  a  capacity  of  ^.j:^  in.  diameter  up  to  .>  in. 
This  is  oj)erated  by  a  lever  with  an  adjustable  compensating 
device  which  prevents  the  work  from  l)eing  distorted  from 
pressure.  In  railway  machine  shops,  the  Heald  No.  80 
internal  grinder  would  be  of  particular  value  for  such  work 
as  grinding  hardened  motion  work  bushings  made  in  quantity 
to  be  carried  in  stock  and  later  fitted  to  valve  motion  levers. 


FuiKlaiiieiital     Principles    of    Handling    Men 

In  a  talk  to  foremen  published  in  Indu.strial  Manage- 
ment, George  D.  Halsey  lays  down  the  following  principles 
as  requisite  for  securing  best  results  in  handling  men: 

1 .  Delegate  and  supervi.^e  the  work. 

2.  Keep  compensation  fair  and  strictly  proportional  to 
output  or  general  value  to  the  company. 

A.  Study  each  individual  carefully  and  lit  the  method 
of  handling  to  the  individual. 

4.  Make  a  careful  sub-division  of  all  duties  based  on  a 
study  of  individual  abilities. 

5.  Prepare  careful  and,  wherever  possible,  written  in- 
structions showing  just  how  each  job  should  be  done,  and 
fair  time  in  which  to  do  it. 

6.  Plan  and  schedule  your  work  carefully  and  always 
let  the  workmen  see  plenty  of  work  ahead. 

7.  Co-operate  with  and  use  staff  aids  as  much  as  pos- 
sible. 

8.  Maintain  proper  dignity. 

9.  Endeavor,  whenever  possible  without  intruding,  to 
lead  your  employees  into  habits  of  right  and  sound  thinking 
and  clean  living. 

10.  Cultivate  in  yourself  a  real  and  unselfish  desire  to  be 
of  help  to  your  employees. 


-■v" 
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The  shops  of  the  Southern  Pacific  at  Houston,  Tex. — tlio 
S'.'iiiit  shop,  air  brake  shop,  storehouse  and  office — together  with  a 
lunnlKT  uf  cars,  were  ba<llv  (Lima.;.: id  l)v  fire  on  Uccember  7.  Esti- 
nuiterl  loss  ?350.O0O. 

Ill  the  annual  inspection  of  the  I'erc  Marquette.  Charles  Mont- 
•.^.■incry.  master  mechanic  at  St.  Thomas,  Ontario,  was  awarded 
i!k'  i>rize  of  $1(X)  offered  by  tlie  railroad  to  the  officer  showing 
till  Iiiohest  grade  «in  condition  nf  >h<jp,  shop  grounds,  repair 
track-  and  engine  houses.     . 

Jn  order  that  the  names  of  the  .\nierican  Railway  Master 
Mechanics'  .Sssuciation  and  tlie  Master  ("ar  Builders'  .Xssociation, 
the  two  organi/atioiis  now  comprising;  tlie  me.Iianical  division  of 
the  American  Railway  Association,  may  be  perpetuated,  both  are 
now  licin.L;  included  on  tlie  circulars  and  other  publications  of  the 
nieilianical  division.  The  names  '" .Master  Car  Builders''  and 
".Master.  Mechanics"  appear  directly  under  the  formal  name  of 
the  organization. 

Since  the  introduction  of  welded  steel  pipe,  the  term  "wrought 
i^ipe"  has  been  used  indiscriminately  to  denote  lioth  vyelded 
wrought  iron  and  welded  steel  pipe.  This  has  led  to  confusion 
i>  the  average  consumer  of  pipe  is  not  familiar  with  the  manu- 
!actnring  processes.  In  order  to  avoid  this  confusion,  the  Na- 
tional Pipe  &  Supplies  Association  has  recommended  tha't  the 
t<  rnis  employed  by  the  American  Society  for  Testing  Materials 
III  dilYerentiating  between  iron  and  steel  i)ipe.  viz.,  welded 
wrought  iron  pipe  and  welded  steel  pipe,  should  be  accepted 
and  adhered  to.  ■ 

Two    of    Chica.go's    leading   technical    institutes,    with    the    co- 
'l)eration  of  the  Anurican   Society  for  Steel  Treating,  will  offer 
•  vening  courses  in  the  subjects  of  forging  and  heat  treatment  of 
steel.     These  courses  are  specially  planned  for  the  benefit  of  the 
T>ractica]  men  in  the  forge  shop  or  heat  treating  departments  or 
those  who  wish  to  qualify  for  such  work.     The  course  will  em- 
brace the  following  phases  of  the  work:  pyrometer,  microscope. 
I  iging,  annealing,   alloy -«teels    (dealing  with   the  effects  of  dif- 
'  riMit  alloys  and  treatments  upon  the  physical  characteristics  of 
•fel),  hardening  and  drawing  of  tool   steel  and   case  hardening, 
he  plan  and  formation  of  this  course  was  carried  out  by  the 
nicago  chapter  of  the  society  through   their  educational   com- 
-  :ttif   and    its    seven    sub-committees.      The    texts,    lectures    and 
'  inoiistrations   were  prepared  voluntarily. 

The    Southern    Pacific    has   just    completed    a   motion    picture 

IMcting   graphically   the   story   of   oil.   tracing   its   history    from 

'ducti<jn  to  consumption.      The  film  will  be  shown  at  all  terminals 

1  at  principal  points  of  the  system  as  an  aid  in  teaching  the 

'•  •i>ervation  of  this  product,  of  which  the  Southern  Pacific  uses 


60,000,000  gallons  a  month,  or  aiiout  16  per  cent  of  all  oil  pro- 
duced in  California.  The  company,  in  notifying  its  employees  of 
the  picture,  states  that  there  is  a  message  to  be  learned  by  all 
who  see  this  film.  Further,  that  the  fuel  industry  faces  a  crisis; 
that  those  who  depend  upon  the  industry  must  take  heroic  meas- 
ures if  they  would  stave  ofif  disaster  and  that  the  picture  shows 
what  these  measures  are.  It  is  further  stated  that  tlie  con- 
sumption of  fnel  oil  now  exceeds  production  by  30,(0)  barrels  a 
day  and  reserve  stocks  in  California  are  being  depleted  by  1,000.000 
barrels  a  month. 


Freight   Car   Orders 

The  Louisville  &  Nashville  has  ordered  1,500  steel  hopper 
cars  of  55  tons  capacity  from  the  Anurican  Car  &  F(.undry 
Company  and  500  fmm  the  Mt.  Vernon  Car  Manufacturing 
Companj', 


Locomotive    Orders  ; 

The  Missouri  Pacific  has  ordered  50  locomotives  froni  the 
.American  Locomotive  Company,  divided  as  follows:  25  Mika<l(^s, 
5    Pacifies,   5   mountain   type  and    15  switchers. 

The  Rio  Grande  do  Sul  State  Railway  CBrazil)  has  ordircd 
20  Mikado  type  loconioti\es  from  the  American  Locomotive 
Company.  These  locomotives  will  have  16  by  22  in.  cylinders 
and  a  total  weight  in  working  order  of  110,000  lb.  and  will  be 
equipped  with  superheaters.  ■  ' 

The  Missouri  Pacific  has  ordered  15  switching,  5  Mountain 
type  and  5  Pacific  type  locomotives  from  the  American  Loco- 
motive Company.  The  switching  locomotives  will  have  6 
wheels,  and  cylinders  21  by  28  in.,  and  a  total  weight  in  work- 
ing order  of  165.000  lb.;  the  Mountain  type  locomotives  will 
have  27  in.  by  30  in.  cylinders,  and  a  total  weight  in  working 
order  of  345,000  lb.;  the  Pacific  tyjic  locomotives  will  have 
26  by  26  in.  cylinders,  and  a  total  -weight  in  working  order 
of  265.0(X)  lb.  All  these  locomotives  will  be  equipped  with 
superheaters. 


Union  Pacific  Develops  New  Safetv  Organization  -    • 

As  a  means  of  spreading  the  gospel  of  safe  practice  to  all 
of  its  employees  most  eflfectively,  the  Union  Pacific  has  reor- 
ganized its  safety  department.  Heretofore  this  has  consisted  of 
a  general  safety  agent,  with  three  assistants,  all  of  whom  had 
concurrent  jurisdiction,  and  also  three  mechanical  safety  inspec- 
tors located  in  the  large  shops.  In  place  of  this  organization 
there  is  now  a  general  safety  agent  with  five  division  safety  agents 
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and  two  shop  safety  inspectors.  One  division  safety  agent  is 
assigned  to  each  of  the  larger  divisions,  with  one  agent  covering 
two  divisions  of  Hghter  traffic.  The  two  safety  inspectors  are 
assigned  to  the  two  larger  shops,  respectively,  where  they  will 
supervise  all  operations,  with  a  view  to  promoting  safety,  and 
also  give  safety  lectures  to  each  employee  taken  into  the  force 
before  he  is  permitted  to  go  on  duty. 

Another  innovation  covering  the  entire  Union  Pacific  System, 
including  the  Union  Pacific  Railroad,  the  Oregon  Short  Line  and 
the  Oregon-Washington  Railroad  &  Navigation  Company,  is  a 
safety  banner  contest  to  be  carried  on  for  a  period  of  one  year, 
at  the  end  of  which  time  banners  will  be  awarded  on  the  basis 
of  safety  records  made  under  the  following  conditions:  (1)  A 
banner  to  the  system  unit  making  the  lowest  record  in  casualties 
per  one  million  locomotive  miles.  (2)  A  banner  to  one  division 
on  each  system  unit  making  the  lowest  casualty  record  per  one 
million  locomotive  miles.  (3)  A  banner  to  the  one  of  the  six 
large  shops  on  the  system,  i.e.,  Omaha,  Kansas  City,  Denver, 
Cheyenne,  Pocatello  and  Portland,  making  the  lowest  casualty 
record  per  100  employees.  Employees  of  the  St.  Joseph  &  Grand 
Island  Railroad,  which  is  a  part  of  the  Central  Division  of  the 
Union  Pacific,  will  be  included  in  this  contest.  These  banners  will 
be  awarded  for  a  period  of  one  year  and  at  the  end  of  the  year 
following  if  another  system  unit  or  division  on  a  system  unit  or 
one  of  the  large  shops  on  the  system  has  made  a  better  record 
in  safety  than  that  holding  the  banner  for  the  preceding  year,  it 
will  then  be  entitled  to  the  banner  for  the  ensuing  year.  It  is 
expected  that  keen  competition  will  be  developed  to  win  these 
banners  and  the  result  of  this  campaign  is  looked  forward  to 
with  interest  by  the  officers  and  employees  of  the  Union  Pacific 
System. 

Merhaniral    Associations'    Plan    for    Joint    Exhibit 

At  a  meeting  of  the  official  representatives  of  a  number  of 
minor  railway  mechanical  associations  and  the  associations  of 
supply  men  exhibiting  at  the  conventions  of  the  railroad  organiza- 
tions, schedules  were  arranged  for  holding  the  conventions  of  a 
number  of  the  associations  at  the  Hotel  Sherman,  Chicago,  during 
a  continuous  period  of  two  weeks  beginning  September  6,  1921. 
The  railroad  organizations  definitely  committed  to  the  plan  are 
the  Traveling  Engineers'  Association,  the  International  Railway 
General  Foremen's  Association,  the  American  Railroad  Master 
Tinners',  Coppersmiths'  and  Pipe  Fitters'  Association  and  the 
Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. 
Others  may  possibly  be  included  at  a  later  date. 

In  order  to  carry  out  the  details  of  the  plan  for  conducting  a 
continuous  joint  exhibit  and  to  arrange  for  simultaneous  meet- 
ings of  some  of  the  associations,  a  resolution  was  passed  that  a 
committee  be  organized  consisting  of  a  representative  from  each  of 
the  railway  and  supply  associations  interested,  to  take  care  of 
features  of  the  arrangements  which  would  not  regularly  be 
handled  by  the  individual  associations,  and  that  this  committee 
be  prepared  to  present  a  report  at  a  joint  meeting  to  be  held  in 
September,  1921,  recommending  the  form  of  a  permanent  joint 
organization,  if  such  an  organization  seems  to  be  desirable. 


.-.-":.■'.._  V-  Shop  Construction 

y  Atchison,  Topeka  &  S.\nta  Fe. — This  company  is  construct- 
ing 10  additional  stalls  at  its  enginehouse  at  Amarillo,  Tex.,  each 
stall  to  be  120  ft.  long.  The  company  is  also  lengthening  12  of 
the  present  engine  stalls  from  92  to  102  ft.  The  construction  is 
of  concrete  and  will  cost  approximately  $125,000. 

Chesapeake  &  Ohio. — This  company  will  add  10  stalls  to  its 
engine  house,  install  a  new  turntable,  and  erect  an  ice  plant,  store- 
room and  office  building  at  Clifton  Forge,  Va.,  at  an  approximate 
cost  of  $600,000. 

Chicago,  Indianapolis  &  Louisville. — This  company  has 
awarded  a  contract  for  the  construction  of  car  repair  shops  at 
Lafayette,  Ind.,  to  A.  E.  Kemmer,  Lafayette.  The  structure, 
which  will  have  dimensions  of  85  ft.  by  440  ft.,  will  be  of 
brick  and  steel  construction  and  will  cost  approximately  $140,000. 

Denver  &  Salt  Lake. — This  company  is  rebuilding  its  shops  at 
Utah  Junction,  Colo.,  which  were  destroyed  by  fire,  at  a  loss  of 
$250,000. 

•■:   Missouri,  Kansas  &  Texas. — This  company  has  awarded  a 
contract  to  H.  D.  McCoy,  Cleburne,  Tex.,  for  the  construction 


of  a  roundhouse,  shop,  storehouse,  and  roundhouse  foreman's 
office  at  Oklahoma  City,  Okla.  The  company  contemplates 
enlarging  its  roundhouse  and  car  facilities  at  Osage,  Okla. 

Norfolk  &  Western. — This  company  is  adding  16  stalls  to  its 
24-stall  engine  house  at  West  Roanoke,  Va.  The  company  is  also 
adding  8  stalls  to  its  engine  house  at  Bristol,  Va. 


Land   Slide  Covers  Pennsylvania  Tracks  at  Pittsburgh 

The  operation  of  the  Pennsylvania  Railroad  was  seriously 
hampered  during  the  month  of  November  b^'  a  slide  which 
for  a  time  threatened  to  cover  all  the  main  line  tracks.  The 
failure  of  the  retaining  wall  east  of  the  Union  Station  allowed 
material  which  had  been  filled  into  a  gulley  to  slide  onto  the 
tracks.  The  movement  of  the  earth  was  gradual  and  meas- 
ures were  taken  to  excavate  the  material  as  fast  as  it  slid 
onto  the  tracks.  Eventually  9  large  steam  shovels,  2  small 
ditching  machines,  120  40-yd.  steel  dump  cars,  300  12-  and 
16-yd.  wooden  dump  cars  and  about  500  gondola  cars  were 
used  to  keep  back  the  slide.  The  maximum  encroachment 
of  the  slide  onto  the  railroad  property  occurred  on  Novem- 
ber 22,  when  the  toe  of  the  slide  extended  200  ft.  from  the 
mouth  of  the  ravine.  The  main  tracks  were  again  placed  in 
service  on  December  6. 


Subjects  for  1921  Convention-Traveling  Engineers'  Association 

The  list  of  subjects  of  committee  reports  to  be  presented  at 
the  1921  annual  meeting  of  the  Traveling  Engineers'  Associa- 
tion, which  has  recently  been  issued,  includes  the  following 
topics: 

The  Best  Metliod  of  Qpctatiiift  Stoker  Fired  I-oc( inotives  to  Obtain  the 

Greatest    Eflficienry   at   the   Least   Expense;   Joseph     Kelley     (L.    V.), 

Chairman. 
A   Comprehensive   Standprd   Method   of   Employing,   Educating   and   E.v- 

amining   Engineers  and   Firemen;  J.   B.   Hurley    (Wabash),  Chairman. 
What    Are    the    Advantages    of    the    Self-Adjusting    Wedges,    the    Feed 

Water  Heater  and   Devices  for  Increasing  the  Tractive  Power  of  the 

Locomotive   in   Starting  and   at   Slow    Speed;   T.   F.   Howley    (Eric), 

Chairman. 
Subjects  for  Discussion:  J.  H.  DeSalis  (N.  Y.  C),  Chairman. 
Distribution  of  Power  and  Its  Effect  on  Operating  Costs;  Robert  Col- 

lett    (N.    Y.    C),    Chairman. 
Recommended   Practice   for  Conservation   of   Locomotive   Appurtenances 

and   Supplies;   J.   P.   Rus.sell    (Southern),  Chairman. 


Railroad  Wages  in  Need  of  Reform 

Hon.  George  W.  Anderson,  of  Massachusetts,  judge  in  the 
United  States  District  Court  and  former  Interstate  Com- 
merce Commissioner,  in  a  speech  at  Boston  on  Monday, 
November  29,  denounced  the  present  system  of  railroad  wage 
rates  as  absurd  and  unjust,  and  called  upon  all  interested  to 
work  for  its  correction.  Speaking  before  a  conference  of 
commercial  and  railroad  interests,  called  to  take  action  tcy/ 
induce  the  Interstate  Commerce  Commission  to  "save  the 
railroads  and  industries  from  ruination,"  threatened  by  the 
present  financial  condition  of  the  roads,  he  condemned  in 
strong  terms  "the  absurd  scheme  of  paying  the  same  scale 
of  wages  all  over  the  country,  regardless  of  living  conditions 
and  of  the  amount  of  work  required,  to  all  men  holding  a 
job  carrying  the  same  name."  He  urged  that  inflexible  stand- 
ards of  wages  be  abandoned,  in  the  interests  of  the  working 
men  themselves,  and  characterized  as  absurd  the  labor  unions' 
proposal  to  secure  a  standardization  of  working  conditions. 
Labor  must  alter  its  policy  in  this  matter,  or  the  public  must 
compel  the  Railroad  Labor  Board  to  alter  it.  It  is  a  menace 
to  the  public  interest. 

The  artificial  standardization  of  wages,  on  a  mere  money 
basis,  that  is,  regardless  of  money  purchasing  power  in 
various  sections  and  of  the  quantity  and  quality  of  service 
required  of  such  employees  as  station  agents  and  freight 
handlers  in  large  overworked  sections,  as  compared  with  the 
necessary  labor  at  small  stations  in  which  the  business  is 
limited  to  two  or  three  hours  a  day,  cannot  be  justified. 


Transportation  of  Explosives  During  1918 
During  the  year  1907,  which  immedately  preceded  the 
enactment  of  the  act  to  promote  the  safe  transportation  in 
interstate  commerce  of  explosives  and  other  dangerous 
articles,  etc.,  79  accidents  in  the  transportation  of  explosives 
resulted  in  52  deaths,  80  personal  injuries  and  a  total  known 
property  loss  of  nearly  $500,000.     During  the  year  1918  our 
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military  program  required  the  production  and  transportation 
of  more  than  2,000,000,000  pounds  of  military  explosives.  In 
addition  to  this,  the  normal  movement  of  explosives  for  com- 
mercial use  amounted  to  about  600,000,000  pounds.  It  is 
deduced  from  careful  estimates  that  at  all  times  during  the 
year  1918  there  were  on  the  tracks  of  the  railroads  in  the 
United  States  not  less  than  55,000  carloads  of  explosives  of 
an  average  weight  of  40,000  pounds  each.  Notwithstanding 
the  tremendous  increase  in  the  volume  of  these  explosives 
transported  during  that  year,  the  casualties  resulting  there- 
from were  only  two  persons  injured  and  the  damage  to  prop- 
erty was  about  $33,000. 

In  the  transportation  of  dangerous  articles  other  than  ex- 
plosives, however,  1,204  accidents  occurred  during  1918,  re- 
sulting in  17  persons  killed,  86  persons  injured,  and  a  known 
property  loss  of  approximately  $1,300,000.  The  remarkable 
success  in  transporting  explosives  is  attributed  to  the  penal 
provisions  of  the  act  of  March  4,  1909,  and  the  enforcement 
thereunder  of  our  regulations  governing  such  transportation. 
— From  the  Annual  Report  of  the  Interstate  Commerce  Com- 
mission. * 


PERSONAL  MENTION 


MEETINGS  AND  CONVENTIONS 

The  following  list  gives  names  of  secretaries,  dates  of  next  or  regular 
meetings  and  places  of  meeting  of  mechanical  associatic-ns  and  railroad 
clubs: 

Air-Brake  Asecciation. — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York   City. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431    .South  Dearborn   St.,  Chicago. 

Division    V. — Equipment    Painting    Division. — V.    R.    Hawthorne, 
Chicago. 

American  Railway  Association,  Division  VI. — Purchases  and  Stores. — 
J.   P.    Murphy.  N.   Y.   C.  Ccllinwood,  Ohio. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
.\ssociATiON. — C.   Borcherdt,  202   North  Hamlin  Ave.,  Chicago. 

.\merican  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.   Marquette   Road,   Chicago. 

A-MERiCAN  Society  for  Testing  Materials. — C.  L.  Warwick,  University 
of   Pennsylvania,    Philadelphia,    Pa. 

.American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth    St.,    New   York. 

American  Society  for  Steel  Tre.\ting. — W.  H.  Eisenman,  154  E.  Erie 
St.,  Chicago. 

.Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago. 

Canadian  Railway  Club. — W.  A.  Booth,  131  Charron  St.,  Montreal,  Que. 
Meeting  secrnd  Tuesday  in  each  month  except  June,  July  and 
August,   ot   Windsor   Hotel,   Montreal,    Q>ue. 

Car  Foremen's  Associ.\tion  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago.  Meeting  second  Monday  in  month,  except  June,  July  and 
August,   New  Morrison  Hotel,  Chicago. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  R.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  month  at  the  American  Hotel  Annex,  St.  Louis. 

Central  Railway  Cluh. — H.  D.  Vought,  95  Liberty  St.,  New  York.  Next 
meeting  January  14.  Film  pictures  of  Baldwin  Eddystone  plant  will 
be  shown  and  an  explanatory  address  given  by  A.  fl.  Ehle,  general 
sales   manager. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.   Elliott,  T.   R.   R.  a.  of  St.  Louis,  East  St.   Louis,  111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Uniom  Central  Building.  Cin- 
cinnati, Ohio.  Meetings  second  Tuesday  in  February,  May,  Septem- 
ber and  November,  Hotel  Sinton,  Cincinnati,  Ohio. 

Di.xiE  Air  Brake  Club. — E.  F.  O'Connor,  10  West  Grace  St.,  Richmond, 
Va. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan   Central,   715   Clarke  Ave.,   Detroit,   Mich. 

International  Railway  Fuel  Association. — ^J.  G.  Crawford,  702  East  51st 
St.,    Chicago. 

International  Railway  General  .Foremen's  Association. — William  Hall, 
1061    W    Wabasha    .\ve.,  Winona,   Minn. 

Mauter  Boilermakers'  Assoclation. — Harry  D.  Vought,  95  Liberty  St., 
New  York.  Convention  May  23  to  26,  1921,  inclusive.  Planters' 
Hotel.  St.   Louis.   Mo. 

N'ev  England  Raiiroad  Club. — ^W.  E.  Cade,  Jr.,  683  Atlantic  Ave..  Boston, 
Mass.  Next  meeting,  January  11.  Paper  on  the  Service  of  Supply 
will  be  presented  by  H.  C.  Pearce,  general  purchasing  agent,  Sea- 
board  Air  Line. 

N'ew    York    Railboap    Clvb. — H.    D.    Vought,    95     Liberty    St.,    New    York. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe,  623 
Brisbane  Building,  Buffalo,  N.  Y.  Regular  meetings  January,  March, 
Mav,    September   and    October. 

Pacific  Railway  Club. — W.  's.  Wol'ner,  64  Pine  St.,  San  Francisco,  Cal. 
Meetings  sectoid  Thursday  in  month,  alternately  in  San  Francisco 
and    Oakland.   Ca'. 

R.mlway  Club  of  Pittshirgii. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh. Pa  Meetings  fourth  Thursday  in  month  except  June.  July 
and'  AufT-st,    American    Club    House.    Pittsburgh. 

^T.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  Sf.  Louis,  Mo. 

Meetings  .-econd  Friday  in  month  except  June,  July  and  August. 
"ravelinc   ENcrNEERs'    ASSOCIATION. — W.   O.   Thomps(  n,    N.    Y.   C.   R.   R., 

Buffalo.   N.   Y. 
■  esterk    Railway    Club. — Bruce   V.    Crandall,    14   E.   Jackson    Boulevard. 
Next  meeting  January  17,   '921.  Paper  on  Cause  of  the  Present  Con- 
dition  of  Freight  Cars  and   Suggestions  for  Their  Improvement  will 
be  presented  bv  J.  C.  Fritts,  master  car  builder,  D.  L.  &  W. 


H.  L.  Worman 


GENERAL 

H.  B.  Smith  has  been  appointed  fuel  agent  of  the  Kansas  City 
Southern,  with  headquarters  at  Kansas  City,  Mo.,  succeeding 
B.  B.  Brain,  who  has  been  promoted  to  purchasing  agent. 

H.  L.  WoRMAN,  assistant  superintendent  of  motive  power 
of  the  St.  Louis-San  Francisco,  has  been  appointed  superin- 
tendent of  motive  power,  with  headquarters  at  Springfield,  Mo^ 

succeeding  C.  C.  Higgins, 
deceased.  Mr.  Worman 
was  born  at  Salem,  Ohio, 
July  19,  1877.  He  en- 
tered the  service  of  the 
St.  Louis-San  Francisco 
in  1905  as  a  machinist  in 
the  shops  at  Kansas  City, 
Mo.  <h\  1906  Mr.  Wor- 
man was  appointed 
roundhouse  foreman  at 
Kansas  City.  In  1907  he 
became  erecting  foreman 
and  in  1908  machine  fore- 
man in  the  same  shop. 
In  1911  he  was  appointed 
general  foreman  at  Fort 
Scott,  Kan.,  and  in  1916 
he  became  traveling 
roundhouse  foreman  for 
the  entire  system.  In 
1917  he  was  appointed 
'  r  .=  '  master  mechanic  at  Mem- 

phis, Tenn.  In  1919  he  was  appointed  assistant  superintendent  of 
motive  power,  with  headquarters  at  Springfield.  Mo.,  which  posi- 
tion he  held  at  the  time  of  his  recent  promotion. 

Eugene  R.  Gorman,  superintendent  of  motive  power  and  ma- 
chinery of  the  Chicag:o.  St.  Paul,  Minneapolis  &  Omaha,  with 
headquarters  at  St.  Paul,  Minn.,  was  born  on  December  3.  1879,  at 

Gorman  Town,  Minn. 
He  entered  railway 
service  in  April,  1900, 
as  a  locomotive  fireman 
on  the  Chippewa  Valley 
&  •  Xortheni,  a  road 
owned  and  operated  by 
the  Arpin  Hardwood 
Lumber  Company, 
Bruce.  Wis.  In  Sep- 
tember. 1901,  he  be- 
came a  locomotive  tire- 
man  on  the  Western 
division  of  the  Chicago, 
St.  Paul,  Minneapolis  & 
Omaha.  He  was  pro- 
moted to  engineman  and 
transferred  to  the  North- 
em  division  in  February, 

1907,  but  left  the  com- 
pany's   service    in    May, 

1908.  to  go  with  the 
Northern  Pacific,  work- 
ing out  of  Missoula.  Mont.  In  May.  1912,  Mr.  Gorman  was  ap- 
pointed traveling  engineer  on  the  Northern  division  of  the  Chi- 
cago, St.  Paul.  Minneapc  lis  &  Ortiaha.  with  headquarters  at 
Spooner,  Wis.,  and  served  in  this  position  until  December.  1915, 
when  he  was  promoted  to  trainmaster  on  the  same  division.  In 
May,  1917,  he  was  made  acting  assistant  superintendent  of  the 
Western  division,  with  headquarters  at  St.  James,  Minn.,  this 
temporary  promotion  being  made  permanent  in  November,  1917. 
At  the  time  of  his  recent  promotion,  Mr.  Gorman  was  assistant 
superintendent  of  the  Eastern  division,  with  headquarters  at  Eau 
Claire,  Wis.,  where  he  had  been  transferred  in  April,  1919. 


Eugene    R.    Gorman 
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and  two  >li<>p  >auty  inspectors.  One  division  safety  agent  is 
assitiiK'd  to  (.acii  of  the  larger  divi>ions,  with  one  agent  covering 
two  divisions  of  hghtcr  trallic.  'i  he  two  safety  inspectors  are 
assigned  to  tlie  two  larger  hhops,  respectively,  where  they  will 
supervise  all  operations,  with  a  view  to  promoting  safety,  and 
also  give  siilVty  lectures  to  each  employee  taken  into  the  force 
before  he  is  jiermitted  to  go  on  duty. 

.Another  innovation  covering  the  entire  Union  Pacific  System, 
.  including  the  Union  Pacific  Railroad,  the  Oregon  Short  Line  and 
■  tiic  Or(gon-\Vasliingi(Mi  R.ulroad  &  Navigation  Company,  is  a 
safety  Iiann.r  ontest  to  In-  carried  on  for  a  period  of  one  year, 
at  tin  iiul  of  whicli  time  hanncrs  will  he  awarded  on  the  basis 
of  safety  records  nuifle  under  the  following  conditions:  (1)  A 
baniu  r  to  the  system  unit  making  ihe  lowest  record  in  casualties 
per  one  million  locomotive  miles,  (i)  A  banner  to  one  division 
on  each  system  iinit  making  the  lowest  casualty  rec(jrd  per  one 
million  locomotive  mUes.  (3)  A  baimer  to  the  one  of  the  six 
large  shops  on  the  system,  i.e.,  Omaha,  Kansas  City,  Denver, 
Cheyenne,  Pnatello  and  i'ortland.  making  the  lowest  casualty 
record  per  ItX)  employees.  Employees  of  the  St.  Joseph  &  Grand 
Island  Railroad,  which  is  a  part  of  the  Central  Division  of  the 
Union  Pacitic.  will  he  included  in  this  contest.  These  banners  will 
be  awarded  for  a  period  of  one  year  and  .at  the  end  of  the  year 
following  if  another  system  unit  or  division  on  a  system  tniit  or 
one  of  the  large  sliops  on  the  system  has  made  a  better  record 
in  safety  than  that  holding  tiie  banner  for  the  preceding  year,  it 
will  then  be  entitled  to  the  banner  for  the  ensuing  year.  It  is 
expected  that  keen  competition  will  be  developed  to  win  these 
bamiers  and  tiie  result  of  this  campaign  is  looked  forward  to 
with  interest  by  the  olVicer^  and  employees  of  the  Union  Pacific 
System. 

M«eliani<al    A-MHiati«Mi-"    Plan    lor    Joint    Kxliibit 

At  a  mieting  <  f  tlio  official  representatives  of  a  number  of 
niitior  r.iilway  tneciianical  associations  and  the  associations  of 
--"pply  men  evhibiting  at  the  conventions  of  tlic  railroad  organiza- 
tion>.  .schednles  v. eie' arranged  for  ht)lding  the  conventions  of  a 
number  of  tlie  .tssociations  at  the  Motel  Sherman,  Chicago,  during 
a  coiitimioiis  i)eri(jd  of  two  weeks  beginning  September  6.  1921. 
The  railroad  organizations  delinitely  committed  to  the  plan  are 
the  Traveling  Ijigineers*  Association,  the  International  Railway 
General  Foremen's  Association,  the  American  Railroad  Master 
Tinners',  Coppersmiths'  and  Pipe  Fitters'  .Association  and  the 
Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. 
Others  may  possibly  be  included  at  a  later  date. 

In  order  to  carry  nut  the  details  of  the  plan  for  condu'ting  a 
contiiuious  joint  exhibit  and  to  arrange  for  simultaneous  meet- 
ings of  some  of  the  associatiotis,  a  resolution  was  ])assed  that  a 
committee  be  organized  consisting  of  a  representative  from  each  of 
the  railway  and  ^upl)ly  associations  interested,  to  take  care  of 
features  of  the  arrangements  which  would  not  regularly  be 
bandied  by  the  individual  associations,  antl  that  this  committee 
be  prepared  to  present  a  report  at  a  joint  meeting  to  be  held  in 
September.  P/21,  recommending  the  form  of  a  permanent  joint 
organisation,  if  such   an  organization  seems  tf)  be  desirable. 


Shop   Coii.xlruelion 

Atchison,  Topek a  &  S\nt.\  I'k. — This  company  is  construct- 
ing 10  additional  stalls  at  its  enginehouse  at  Amarillo,  Tex.,  each 
stall  to  bo  120  ft.  li'iig.  The  coniiiany  is  also  lengthening  12  oi 
the  present  engine  stalls  from  92  to  102  ft.  The  construction  is 
of  concrete  and  will  cost  approximately  $12.\000. 

CHESArt.'iKE  &  Ohio. — This  company  will  add  10  stalls  to  its 
engine  house,  install  a  new  turntable,  and  erect  an  ice  plant,  store- 
room and  office  Jjuilding  at  Clifton  Forge,  Va.,  at  an  appro.ximate 
cost  of  Sf/X),0<a 

Ci!iCAi",o,  L\Df.\N.\i'0Lis  &  Loiisvii.i.E. — This  company  has 
awarde<l  a  contract  for  the  construction  of  car  repair  shops  at 
Lafayette,  liid..  t)  A.  F.  Kemmer,  Lafayette.  The  structure, 
which  will  have  dimensions  of  85  ft.  by  440  ft.,  will  be  of 
brick  and  .-teel  i  ..n-truction  and  will  co.-.t  approxitnately  $140,(100. 

Denver  &  S.m.t  L.\ke. — This  compiiny  is  rebuilding  its  shops  at 
Utah  Junction,  Colo.,  which  were  destroyed  by  fire,  at  a  loss  of 
■i;250,0<!0. 

Missouri,  Kansas  &  Texas. — This  company  has  awarded  a 
<•   ntract  to  H    D.  McCoy,  Cleburne,  Tex.,  for  the  construction 


of  a  roundhouse,  shop,  storehouse,  and  roundhouse  foreman" 
office  at  Oklahoma  Cit}',  Okla.     The  company  contemplate- 
enlarging  its  roundhouse  and  car  facilities  at  Osage,  Okla. 

NoRiui.K  &  Wk.stern. — This  coni]>,iny  is  adding  1()  stalls  to  i'.- 
24-stall  engine  house  at  West  Roanoke.  \'a.  The  eonii)any  is  als  i 
adding  8  stalls  to  its  engine  hou>e  at  Bristol.   Va. 


Land   Slide   Covers   Pennsylvania   Tracks   at   Pittsburgh 

The   operation   of  the    Peiuisyhania    Railroad   was   seriousl 
hampered   during  the  month  of  November  by   a   slide  whici 
for  a  time  threatened  to  cover  all  tlie  main  line  tracks.     Th 
failure  of  the  ret.iining  wall  cast  of  the  Union  .Station  allowe 
niateri.il  which  had  been  filled  into  a  gnlley  t(j  slide  onto  th' 
tracks.     The  movement  of  the  earth  was  gradual  and  mea- 
ures   were   taken    to   excavate   the   material   as  fast   as   it   sli<: 
onto   the    tracks.      b!ventually   9   large    steam   shovels,   2   snial; 
ditching  machiiie>.   120  40-yd.   steel   dumi)   cars.   MH)   12-  an<! 
16-yd.   wooden   dump   cars  and   about   5(K)  gondola   ears   were 
used   to   keep   back   the    slide.      The   maximum   eneroachnien' 
of  the  slide  onto  the  railroad  ])roperty   occurred  on   No\em 
her  22,  when  the  toe  of  the  slide  extended  200  ft.   fri»m  tli^- 
mouth  of  the  ravine.     The  main  tracks  were  again   i)laee<l  ii 
service  on   December  0. 


Subjects  for  1921   Convention    -Traveling  Engineers*  .\»&ociation 

The  list  of  subjects  of  committee  reports  to  be  presented  a' 
the  1921  annual  meeting  of  the  Traveling  h'ngineers*  .\>socia- 
tion,  which  has  recently  l)een  i.-sued.  includes  the  following 
topics: 

The  Best  -Mrllux!   of  Oiicirilinn  Sl'iker  rind    l.im  innflvf-  to  Otiiaiu  the; 

(ireatfst    F.tVni<iii-y    ;it    tlu-    l.ci.st    Fxpensc;    Josrph      KcIIi-y      (I..    \.i. 

Cliairiran. 
A   Coniprphrr<ivp    Starnl.TiI    Mctliod   a{   F.inploying.   Educating   anil    K\- 

ainininp    Knv'iif'rs  ami    I-"irtnu-n ;    1.    H.    Ilnrlt'v    (Waba.sh),  Chairman.  ■ 
What    Are    tlie    Advaiitascs    (,f    the    .<elf-Ailje>tinc:    Wedpes,    the    Feed    . 

Water   Heater   an'!    fJevirts    for    liicre.isiT'g   the   Traetive   Power   •  f  the 

Locomotive    in    .Startins   and   at    ."*hi\v    Speed;    T.    F,    Ilnwley    (Eriet, 

(hairm.nn. 
Subjects  for  Disrussion:  J.   H.  l")eSalis   (N.  Y,  C),  Chairman. 
Distribution   of   l^nver  and    Its   F'ffict  on  OperatinR   Costs;   Robert   Col- 

lett    (N.    V.    C),    'hairm.-.n. 
Recommended   Practice   f(<r  Conservation  of  l.ocoinotive   Appurtenances 

and    .Supplies;    J.    P.    Rus.iell    (.Southern),   Chairman. 


Railroad  Wages  in  Need  of  Reform 

lion,  (ieorge  W.  .\nderson.  of  Massachusetts,  judge  in  th-' 
United  States  District  t  onrt  and  former  Interstate  Com- 
merce Commissioner,  in  a  speech  at  Boston  on  Monday, 
November  2*^}.  denounced  the  present  system  of  railroad  wage 
rates  as  ab>nr(|  and  unjn>»t.  and  called  upon  all  interested  to 
work  for  its  correction.  Speaking  before  a  conference  of 
Commercial  and  railroail  interests,  called  to  take  action  to 
indufce  the  Interstate  Commerce  Commission  to  "save  the 
railroads  and  industries  from  ruination."  threatened  by  the 
present  financial  condition  of  the  roads,  he  condemned  in 
strong  terms  "the  absurd  scheme  of  paying  the  .same  scale 
of  wages  all  over  the  country,  regardless  of  living  condition- 
and  of  the  amount  of  work  required,  to  all  men  holding  -a 
job  carrying  the  same  name."  lie  urged  that  inflexible  stand- 
ards of  wages  be  abandoned,  in  the  interests  of  the  working 
men  themselves,  and  characterized  as  absurd  the  labor  miion?' 
l)roposal  to  secure  a  standardization  of  working  conditions. 
Labor  must  alter  its  policy  in  thi>  in;itler,  or  the  public  must 
compel  the  Railroad  Labor  Pio.ird  to  ;iltir  if.  It  is  a  tnenaco 
to  the  pul)lic  interest. 

The  artificial  standardization  of  waues.  on  a  mere  nione> 
basis,  that  is,  regardless  of  money  imrchasing  power  in 
\.-irious  sections  and  of  the  (juanlity  and  quality  of  service 
required  of  such  employees  as  station  agents  and  freight 
handlers  in  large  overworke<l  sections,  as  compared  with  the 
necessary  labor  at  small  stations  in  which  the  business  \- 
limited  to  two  or  three  hours  a  day,  cannot  be  jtistified. 


Transportation  of  Explosives  During  1918 

During  the  year  1907,  which  inimedatel}'  preceded  the 
enactment  of  the  act  to  proinote  the  safe  transportation  in 
interstate  commerce  of  explosives  and  other  dangerous 
articles,  etc.,  79  accidents  in  the  transportation  of  explosives 
resulted  in  52  deaths,  80  personal  injuries  and  a  total  known 
property  loss  of  nearly  $500,000.     During  the  year   1918  our 
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military  program  required  the  production  and  transportation 
of  more  than  2,000,000,000  pounds  of  military  explosives.  In 
addition  to  this,  the  normal  movement  of  explosives  for  com- 
mercial use  amounted  to  about  600,000,000  pounds.  It  is 
deduced  from  careful  estimates  that  at  all  times  during  the 
year  1918  there  were  on  the  tracks  of  the  railroads  in  the 
United  States  not  less  than  55,000  carloads  of  explosives  of 
an  average  weight  of  40,000  pounds  each.  Notwithstanding 
the  tremendous  increase  in  the  volume  of  these  explosives 
transported  during  that  year,  the  casualties  resulting  there- 
from were  only  two  persons  injured  and  the  damage  to  prop- 
erty was  about  $3v?.O00. 

In  the  transportation  of  dangerous  articles  other  than  ex- 
plosives, however,  1,204  accidents  occurred  during  1918,  re- 
sulting in  17  persons  killed,  86  persons  injured,  and  a  known 
property  loss  of  approximatelj-  $1,300,000.  The  remarkable 
success  in  lranspt)rting  explosives  is  attributed  to  the  penal 
].rovisions  of  the  act  of  March  4,  1909,  and  the  enforcement 
thereinider  of  nur  regulations  governing  such  transportation. 
—  I'mm  tile  .\nnual  Report  of  tlie  Interstate  Commerce  Com- 
missit)!!.  •  ■    . 


MEETLNGS  AND  CONVENTIONS 

The  followii!^  list  sires  uaincs  of  secretaries,  dates  of  next  or  regular 
meetiHf;s  and  places  of  tiicctitig  of  mechanical  assoeiati,-ns  and  railroad 
clubs  • 


F.    M.    Xcll 


is.    Ri  (ini    3014,    l(i5    Hro.-idway,    New 


AiR-IJrAKE     AsEOCIATKiX.- 

York    City. 

.American-   Railway  Associatiox,   Division    V — Meciianmcal — \'.    R.   Haw- 
thorne.  J31    South   Dc.-irtiorn    St.,   Chicago. 
Divisifi.v     \". — Kq',-ii'.vext    Painti.sg    Division. — V.     R.     Hawthorne, 

Cliicaco. 

.■\MERifAx  Railway  Association,  Division  VI. — Purchases  and  Stores. — 
.T.    r.    Mi-rphy,   X.    Y.    C.   G.lliinvood,   Ohio. 

Amfricav  liAiLROAD  Master  Tixners',  Coppersm itiis'  and  Pipefitters' 
Association. — C.    Borcherdt,   202    North    Hamlin    Ave.,   Chicago. 

.\\iKRu  \N  Railway  Tool  Foremen's  .Association. — R.  D.  Fletcher,  1145 
K.    Marquette   Rfiaci,    Chicago. 

.\meric.\n    Society    for    Testing    Materials^ — C.    L.    Warwick,    University 

of    Pennsylvania,    Philadelphi.T,    I'a. 
.N.MfRiCAN    Society    of    Mechanical    Engineers. — CaKin    \V.    Rice,    29    \V. 

Thirty  ninth    St..    .New    York. 
.American    Society    for    Steel    Tre.\ting. — VV.    H.    Ki.scnnian,    154    E.   Erie 

St.,  ChicaRo.  •" 

.\s^■ncI.^TIoN  OF  Raii.\v.\y  Electrical  Engineers. — T.  seph  A.  .\ndreucetti, 
C.  \-  X.  \V.,  Room  411,  C.  .S;  X.   \V.   Station,  Chicago. 

•  ANADIAN  Railway  Cliii.— VV.  A.  liooth,  131  Charron  St..  .Montreal,  One. 
Mcitintr  second  Tuesday  in  each  month  except  June,  lulv  and 
A'.ifust,    01   Windsor   Hotel.    Montreal,    Que. 

Tar  Foefmen's  Associ.xtion  or  Chicago. — .Aaron  Kline,  626  X.  Pine  .Ave., 
Chicago.  Mtetinc:  second  Monday  in  month,  except  Tune,  lulv  and 
Aupust,    Xew    Morrison   Hotel,   Chicago. 

C\r<  Foremen's  A-soc  iation  of  St.  Louis. — Thrmas  P..  Kocneke,  604  Fcl- 
eral  Reserve  Bank  I'.uildinf,'.  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  month  at  the  American  Hotel  Annex.  St.   Louis. 

Central  Railway  Cut..— H.  D.  Vought,  95  Libertv  St.,  Xcw  York.  Xext 
meeting  January   1,4.      Film  pictures  of  Baldwin   Eddystone  plant   will 

ddress  given  by   A.   JI.   Ehk,   general 
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he   shown   ar.d   anf'explanatory  ad 
sales    manager.       V 
;iiep   Interchange   Cam  Inspectors'    / 
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,..    ^  — tors'   and   Car    Foremen  s   Association. — 

V\.  P,   Elliott.  T.   R.  R.  a.  of  St.  Lfuis,  East  St.  Louis.  HI. 
CixriNNATi    Railway   Club. — VV.   C.   Cooder,   L'lii.m   Central    Building,   Cin- 
cinnati. Ohir.     Meetings  second  Tuesday  in  Februarv,   .Vlav,   Stptem- 
ber  and  November,  Hotel  Sinton,  Cincinnati,   Ohio. 

nixiE  Air  Brake  Cli  n  — E.  F.  O'Connor,  10  West  Grace  St..  Riibtnond, 
V  a. 

Inteexationai.  Railroad  Master  Blacksmiths' .Association. — W.  T  .Vlayer, 
Michigan    Central.    715    Clarke   Ave.,    Detroit,    Micli. 

International  Railway  Fuel  Association. — J.  0.  Crawford,  702  East  51st 
.*^t.,    Chicaco. 

International  Railway  General  Foremen's  Association. — VV'illiam  Hall,' 
1061    W     Wabasha    Ave..    Winona.    Minn. 

Ma  TKi;  Boilermakers'  Association.— Harry  D.  Voucht,  95  Lihertv  St  / 
New  Vork.  Convention  May  23  to  26,  1921,  inclusive.  Planters' 
Hotel.  St.   Louis.    Mo. 

E\i  LAND  Raiiro.^d  Cl.rp.— W.   E    Cade.  Jr..  683   Atlantic  .Ave..    Boston. 
Ma-s.    N'ext   niectini;,   jTintrry    11.      Paper    on    the   .Service    of    Supply 

«ill    be    nrestntetl    by    H.    ('.    Pearce,    general    purcliasins    agt  iit.    Sea- 

I'o.inl    .Air    Line. 

Vkv     Nork    R.mi.roap    Cm  p.-    II.    D     Vourht,    95     Libertv    St..    Xew    York 
N!\.:ar\    Frontier    (  ak   AIf.xs    .Association.— George   .A.   J.    Hochgrebe.    623 
l.nsb:ne    I'.uilding,    Buftab  .   X.    Y.    Regular  meetings  January,    March 
M.i\,    September    and    ()ct(-ber. 
A' irir    Rmi.way   Cub.      VY.    s;     Wollncr.    64   Pine   St.,   San    Francisco.   C.il. 
Meltings    sec,  nd    Thursday    in    niontli,    alternately    in     S.nn    l-'rancisco 
.1!!.!    Oaklan.'.    Ca'. 
K\u.A\v   ('i.rr,  or    I'lTis.a  rou. — T.    D.   Conway.   515   Graiidvicw   Ave.,    I'itts- 
btiruh.    Pa        Meetings    fourth    'i'hursday    in    month    except    lune.    July 
an.l     .\;;r"st.     Amerie.in    Club     House.     I'ittsborcli. 
T    ''^'1''  Rmiwav  rill.      B.   W.   Frauenthal.   Inion  Station,  St.   Louis,  Mo. 

■Meetini-     econd   Fri<iav  in   month  exce|it    lune.    Inly  atxl   .Autjust. 
t'\'KiiN>:     Em  'NFERs'    .As.<:nciATioN.VV.    O.    Thomps.  n,    X.    Y.    C      R      R 
BiitT;do.    X.    Y. 
Aesterv     Railww    Clib.— Bruce    V.    (  ran.lall,    14    E.    Jackson    Boulevard 
Aext   meeting  January   17.   ''921.   Paper  on   Cause  of  the  Present   Ctm- 
nitior    of    Fr'-ii'bt    Cr.rs   and    Succestions    for   Their    Imiirovcment    will 
6e  presented  by  J.  C.  Fritts,  master  car  builder,  D.  L.  &  W. 


PERSONAL  >MENTION 


H.    L.   Worman 


GENERAL 

11.  B.  !>MiTii  has  lieen  appointed  fuel  agent  of  tlie  Kan>a>  City 
Soutlicni,  with  headquartcr.s  at  Kansas  City,  Mo.,  succeeding 
1*.  B.  I'raiii.  who  has  been  promoted  to  purchasing  agent. 

II.  L.  Worman.  assistant  superintendent  of  motiv'C  power 
of  the  St.  L<»His-San  I'rancisco,  has  been  appointed  superin- 
tendent of  motive  pttwer,  with  headquarters  at  Springfield,  Mo., 

succeeding  I",  t  .  Ilittgins, 
deceased.      .Mr.    \\  etrman 
\   was  born  at   Salem.  «,)hio, 
July    19,    1S77.      lie    en- 
tered the  >crvic<>  <>f  the 
.^t.    Louis'San    Francisco 
ill  1905  as  a  machinist  in 
the  shops  at  Kansas  Citv, 
-Mo.     In   1906  .Mr.  Wor- 
-   man    was    appointed 
roundliouse    foreman    at 
Kansas  City.     In  1*X»/  he 
/became   erecting  foreman 

■  .and  in  I90»S  machine  fore- 
man   in   the  same    shop. 

In  1911  he  was  appointed 
general  foreman  at  Fort 
.Scott.  Kan.,  and  in  1916 
he  became  traveling 
-  roundliouse  foreman  lor 
the  entire  syst<*ni.  In 
1^17     he     was    ai)j>ointed 

■  master  mechanic  at  .Mem- 
phis, Teiii).  In  1919  lie  was  ai^pointed  assistant  supcriincnilcnt  of 
motive  power,  with  hea<l<jiiarters  at  Siiringfield.  Mo.,  whioh  posi- 
tion he  held  at   tlie  time  of  his   recent  promotion. 

Kv(;km.  R.  CokM'.N.  superintendent  of  motive  imwer  ai'd^na- 
cliincry  of  the  Chicago,  St,  Paul,  Nlinneapolis  &  <  >maha,^^  with 
hcad<|unrtt  rs  at  St.  Paul.  Minn.,  was  born  on  December  3.  1S79.  at 

Gorman  .Town.  .Minn. 
He  entere'i  railway 
scr\ice  in  .-Kpril,  1900, 
.  as  a  locomotive  fireman 
;  on  the  Chippewa  Valley 
.  &  Northern,  a  road 
<>\\iie«l  and  operated  by 
the  .\rpin  Hardwood 
Lumber  Company, 
-  Bruce.  Wis.  In  Sep- 
temlicr.  1901,  he  l>e- 
.canu  a  locomotive  lire- 
ntan  on  flic  Western 
division  of  the  Chicago, 
St.  Paul.  Miniuai»(.>lis  & 
( )maha.  He  was  pro- 
moted to  eiivitieman  and 
transferre<l  to  tin-  North- 
<'rn  division  in  Februarv-, 
1907.  but  left  the  com- 
:  paiiy's  ser\  ice  in  .May. 
190S.  fi»  «ro  with  the 
Xortlurn  Pacific,  wurk- 
iiig  out  of  .\iis.Miula.  Mont.  In  .Ma;.  PMi.  Mr.  Gorman  wa-  ap- 
pointed traveHn:^  eiii^iiieev  oh  the  Nortlierii  division  of  the  Chi- 
cai;o.  St.  Paul,  Miniieaix  lis  i\:  Omali.i.  witli  hea<li|uarters  at 
Spooner.  Wis.  and  serxeil  in  tliis  poition  until  I\ivmher.  1*^15, 
when  he  was  isromoted  to  traitimaster  on  the  same  division.  In 
May.  1917.  he  was  made  actini>  assistant  sujterinteiident  of  the 
Western  division,  witli  headiiuarters  at  St.  Janu-v.  Minn.,  this 
temporary  iiromotion  Ixino  made,  j)crmanem  in  .Xovemlier.  1917. 
At  the  time  of  his  recent  promotion.  Mr.  G«»rman  was  assistant 
superintendent  of  the  I'asteni  division,  with  headquarters  at  <Eail 
riaire.  Wis.,  where  he  had  been  transferred  in  April,  1919. 


Eugene    R.    Gorman 
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Alfred  A.  Klein  has  been  appointed  lubrication  supervisor  of 
the  Santa  Fe  at  Richmond,  Cal.,  and  will  be  directly  under  C.  T. 
Ripley,  general  mechanical  supervisor.  Mr.  Klein  is  one  of  the 
Santa  Fe  machinist  apprentices  graduated  several  years  ago  at  the 
Topeka  shops  and  has  served  in  various  capacities.  During  the 
last  two  years  he  was  apprentice  school  instructor  at  Richmond. 

Captain  H.  P.  M.  Beames  has  been  appointed  chief  mechanical 
engineer  of  the  Crewe  Works  and  the  hydraulic  department  of 
the  London  &  North  Western  Railway,  with  offices  at  Crewe, 
England,  succeeding  C.  J.  Bowen  Cooke,  deceased.  Captain 
Beames  entered  the  Crewe  Works  as  an  apprentice  in  January, 
1895,  and,  after  his  elementary  training,  held  numerous  positions 
of  responsibility  in  the  chief  mechanical  engineer's  department, 
becoming  locomotive  works  manager  in  April,  1916.  At  the  out- 
break of  the  South  African  war,  he  volunteered  and  served  as 
a  private,  later  becoming  a  sergeant.  When  the  European  war 
broke  out,  he  again  volunteered  for  military  service  and  was 
given  a  command  in  the  Royal  Engineers,  returning  later  to  his 
position  at  the  Cr^wc  Works. 


gang  foreman;  and  in  March,  1908,  promoted  to  erecting  shop 
foreman.  In  January,  1909,  he  was  transferred  as  erecting  shop 
foreman  to  Waycross,  and  in  July,  1917,  was  promoted  to  general 
foreman.  In  July,  1918,  he  became  master  mechanic,  with  head- 
quarters at  Savannah,  Ga.,  which  position  he  held  at  the  time  of 
his  recent  appointment. 

Clarence  W.  Adams,  whose  appointment  as  shop  superintendent 
on  the  Michigan  Central  at  Jackson,  Mich.,  was  announced  in 
the  December  Railway  Mechanical  Engineer,  was  born  on  March 
17,  1885,  at  St.  Thomas,  Ont.  He  attended  the  Collegiate  In- 
stitute and  entered  the  service  of  the  Michigan  Central  on  Sep- 
tember 1,  1902,  as  a  machinist  apprentice.  After  finishing  his 
apprenticeship  in  1906,  he  was  employed  by  the  Pere  Marquette, 
and  also  by  the  Burroughs  Adding  Machine  Company,  Detroit. 
In  October,  1907,  he  returned  to  the  Michigan  Central  at  St 
Thomas  as  a  machinist.  In  1912,  he  was  promoted  to  gang  fore- 
man and  erecting  foreman;  in  1916,  enginehouse  foreman;  and 
finally,  general  foreman  of  shops  and  enginehouse,  which  position 
he  held  at  the  time  of  his  recent  appointment. 


:;      MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

W.  A.  George  was  appointed  master  mechanic  of  the  Jackson- 
•  . ;.     ville  Terminal,  effective  December  10. 

' ''V        H.  G.  Bonney  has  been  appointed  assistant  master  mechanic 
.:  .:     of  the  Lehigh  &  New  England,  with  headquarters  at  Pen  Argyl, 
.^ '..     Pa.,  succeeding  N.  R.  Wright,  resigned. 

L.  C.  Tyler  has  been  appointed  road  foreman  of  engines  of  the 
.. ,{.  Qeveland,  Cincinnati,  Chicago  &  St.  Louis,  with  headquarters  at 
:  '•       Urbana,  111.,  succeeding  Charles  McCarty,  transferred. 

.-:;        H.  C.  GiLLispiE,  master  mechanic  of  the  Chesapeake  &  Ohio, 
"    with  headquarters  at  Peru,  Ind.,  has  been  transferred  to  a  similar 
position  at  Huntington,  W.  Va.,  succeeding  W.   S.   Butler,  pro- 
moted.    E.  R.  Woody,  assistant  master  mechanic  at  Fulton,  Va., 
succeeds  Mr.  Gillispie  as  master  mechanic  at  Peru. 

i  ■"  'J.  W.  Lemon,  master  mechanic  on  the  Central  Kansas  division 

• ,'    of  the  Missouri  Pacific,  with  headquarters  at  Osawatomie,  Kan., 

has  been  transferred  to  the  Colorado  division,  with  headquarters 

at    Hoisington.   Kan.,   effective   December    15.     S.   L.   Landis  has 

been  appointed  acting  master  mechanic  succeeding  Mr.  Lemon. 

W.  M.  Green  has  been  appointed  road  foreman  of  engines 
of  the  Big  Sandy  division  of  the  Chesapeake  &  Ohio,  with  head- 
quarters at  Paintsville,  Ky.,  succeeding  D.  S.  Baals,  resigned. 
W.  A.  Mordica  has  been  appointed  road  foreman  of  engines  and 
assistant  trainmaster,  Shelby  coal  district,  with  headquarters  at 
Shelby,  Ky. 

CAR  DEPARTMENT 

F.  O.  Erickson  has  been  appointed  car  foreman  of  the  Chicago, 
Rock  Island  &  Pacific  at  Manly,  la.,  succeeding  M.  B.  Flaherty, 
who  has  been  transferred. 

J-  W.  Johnston,  chief  inspector  of  car  lighting  of  the  Cana- 
dian National,  with  headquarters  at  Toronto,  has  had  his  juris- 
.  .    diction  extended  to  include  the  Grand  Tnink  Pacific. 

*  "  .  J.  GuTTERiDGE,  foreman  of  the  car  department  of  the  Kansas 
City  Southern  at  Pittsburg,  Kan.,  has  been  appointed  general  fore- 
man, car  department,  with  headquarters  at  Pittsburg,  with  juris- 
diction over  the  entire  line.  C.  E.  Oakes  has  been  appointed  shop 
superintendent  at  Pittsburg,  succeeding  William  Turley,  resigned. 

;    ;  SHOP  AND  ENGINEHOUSE 

'  ^  L.  E.  Fletcher,  master  mechanic  on  the  Atchison,  Topeka 
&  Santa  Fe,  with  headquarters  at  La  Junta,  Colo.,  has  been 
promoted  to  superintendent  of  shops,  with  the  same  headquarters. 
G.  M.  Lawler  succeeds  Mr.  Fletcher. 

Franos  p.  Howell,  whose  appointment  as  shop  superintendent 
of  the  Atlantic  Coast  Line  at  Waycross,  Ga.,  was  announced  in 
the  December  issue,  was  born  on  October  11,  1876,  at  Tarboro, 
N.  C.  He  received  a  high  school  education  and  entered  the  em- 
ploy of  the  Atlantic  Coast  Line  on  April  11,  1896,  at  Rocky  Mount, 
N.  C,  as  a  machinist  apprentice.  In  April,  1902,  he  was  pro- 
moted  to   night   roundhouse   foreman;    in    May,    1903,   appointed 


PURCHASING  AND  STOREKEEPING 

J.  B.  Fowler  has  been  appointed  division  storekeeper  on  the 
Pennsylvania,  with  headquarters  at  Fort  Wayne,  Ind. 

H.  W.  Concannon  has  been  appointed  division  storekeeper  of 
the  Salt  Lake  division  of  the  Southern  Pacific,  with  headquarters 
at  Ogden,  Utah,  succeeding  S.  J.  DeGraflF,  assigned  to  other  duties. 

F.  Osterman,  chief  clerk  of  the  purchasing  department  of  the 
Chicago  Great  Western,  has  been  appointed  assistant  purchasing 
agent  of  the  Pere  Marquette,  with  headquarters  at  Detroit,  Mich. 

L.  Lavoie,  assistant  general  purchasing  agent  of  the  Canadian 
National,  with  headquarters  at  Toronto,  has  been  appointed  gen- 
eral purchasing  agent,  with  the  same  headquarters,  succeeding 
E.  Laugham,  who  is  retiring  from  active  service. 

H.  P.  Buchenery,  assistant  division  storekeeper  of  the  South- 
ern Pacific,  with  headquarters  at  Sparks,  Nev.,  has  been  pro- 
moted to  division  storekeeper,  with  headquarters  at  Tracy,  Cal., 
.succeeding  V.  R.  Taylor,  transferred  to  Tucson,  Ariz.  J.  F. 
McAuley  succeeds  Mr.  Buchenery. 

B.  B.  Brain,  whose  appointment  as  purchasing  agent  of  the 
Kansas  City  Southern  was  noted  in  the  December  issue,  entered 
railway  service  in  1885  with  the  Kansas  City,  Fort  Scott  &  Mem- 
phis (now  a  part  of  the  St.  Louis-San  Francisco).  In  1902  he 
went  to  the  Kansas  City  Southern  as  general  storekeeper,  with 
headquarters  at  Kansas  City.  Later  he  served  as  chief  clerk  in 
the  purchasing  department  and,  since  1912,  has  been  fuel  agent 
for  the  company,  which  position  he  held  at  the  time  of  his  recent 
appointment. 

G.  W.  Bichlmeir,  purchasing  agent  of  the  Kansas  Gty  South- 
ern, has  been  appointed  purchasing  assistant  of  the  Union  Pacific, 
with  headquarters  at  Omaha,  Nebr.  Mr.  Bichlmeir  was  bom  at 
Cincinnati,  Ohio,  September  10,  1886,  and  entered  the  employ  of 
the  Cincinnati,  Hamilton  &  Dajrton  in  1906  as  a  clerk  in  the  office 
of  the  purchasing  agent.  In  1909  he  became  a  clerk  in  the  de- 
partment of  supply  of  the  Missouri  Pacific  at  St.  Louis,  Mo., 
and  the  following  year  was  appointed  chief  clerk  to  the  division 
storekeeper  at  Osawatomie,  Kan.,  where  he  remained  until  Janu- 
ary, 1911,  when  he  became  chief  clerk  to  the  general  storekeeper 
of  the  Kansas  City  Southern.  He  remained  in  this  position  until 
1917,  when  he  resigned  to  engage  in  business.  In  April,  1918,  he 
again  entered  the  employ  of  the  Kansas  City  Southern  as  chief 
clerk  to  the  purchasing  agent,  and  in  August  of  the  same  year 
was  appointed  assistant  to  the  purchasing  agent.  Mr.  Bichlmeir 
was  appointed  purchasing  agent  of  the  Kansas  City  Southern  in 
March,  1920,  and  was  holding  that  position  at  the  time  of  his 
recent  appointment. 


OBITUARY 

C.  J.  BowEN  CooKE,  chief  mechanical  engineer  of  the  London  & 
North  Western,  died  October  19.  Mr.  Bowen  Cooke  entered  the 
Crewe  works  of  the  London  &  North  Western  as  a  premiuir 
apprentice  in  February,  1875,  and  in  1880  was  appointed  assistan: 
to  the  superintendent  of  the  running  department  for  the  southerr. 
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division.  In  1899,  when  the  running  departments  of  the  London 
&  North  Western  were  put  under  one  jurisdiction,  he  became 
assistant  superintendent  for  the  southern  division,  which  position 
he  held  until  June,  1909,  when  he  was  appointed  chief  mechanical 
engineer. 

Robert  Speer  Miller,  master  car  builder  of  the  New  York, 
Chicago  &  St.  Louis,  died  suddenly  of  heart  failure  at  his  home 
at  Cleveland,  Ohio,  December  1.  Mr.  Miller  was  born  in  Wash- 
ington county,  Pennsylvania,  September  13,  1856.  He  entered 
railway  service  in  1879  with  the  Pittsburgh,  Cincinnati,  Chicago 
&  St.  Louis  as  a  rodman  in  the  engineering  department.  In  1882 
he  entered  the  service  of  the  New  York,  Chicago  &  St.  Louis, 
and  subsequently  served  as  foreman,  general  car  inspector  and 
master  car  builder  of  the  same  road,  which  latter  position  he 
held  at  the  time  of  his  death. 

H   J.  Small,  for  many  years  general  superintendent  of  motive 
power  and  machinery  of  the  Southern  Pacific,  died  October  28. 
at  Berkeley.  Cal.     Mr.  Small  was  born  at  Cobourg,   Ont.,  No- 
vember    15,     1849,     and 
was  educated  at  Toronto 
Normal  School.     He  en- 
tered railway  service  in 
1868   as   a   machinist   on 
the  Chicago  North  West- 
ern.    A   year    later    he 
became    a     draughtsman 
for    the    Kansas    Pacific 
(now     a     part     of     the 
Union     Pacific) ,     which 
position    he    resigned    in 
1871     to     become     chief 
draughtsman     for    the 
Northern  Pacific.    In 
1873   he   went  to  Texas 
to     become     a     general 
foreman    on   the   In- 
ternational    &     Great 
Northern,     which     posi- 
tion he   held  until   1877, 
when  he  became  master 
mechanic    for    the    Gal- 
veston, Houston  &  Henderson.     He  left  this  position  in  1879  to 
become  master  mechanic  on  the  Texas  &  Pacific.     In  1881   he 
was  appointed  superintendent  of  machinery  of  the  Northern  Pa- 
cific, and   in   1887,   assistant   superintendent  of  motive   power  of 
the  Philadelphia  &  Reading.     Mr.  Small  became  superintendent 
of  motive  power  and  machinery  of  the  Southern  Pacific  in  1888, 
and,    in    1902,   was   appointed   general    superintendent   of   motive 
power  and  machinery.     He  remained  in  this  position  until  1915. 
when  he  retired  on  account  of  ill-health. 


SUPPLY  TRADE  NOTES 


H.  J.  Small 


Railway  Accidents  in  the  United  ELingdom  Daring  1919 

The  Ministry  of  Transport  recently  issued  a  report  on  the 
accidents  which  occurred  on  the  railways  of  the  United  King- 
dom in  1919.  There  was  a  total  of  932  people  killed,  as 
against  870  in  1918,  while  the  number  of  persons  injured  last 
year  totaled  23,983.  Of  accidents  in  which  the  movement  of 
trains  and  railway  vehicles  was  not  concerned,  only  the  fatal 
cases  were  required  to  be  reported  in  1918,  so  that  a  com- 
parison under  that  head  is  not  possible.  The  number  of 
killed  in  1919  included  361  trespassers — comprising  suicides — 
and  318  servants  of  companies  or  contractors  met  their  deaths 
by  accidents  in  which  the  movement  of  trains  was  concerned. 
There  were  827  persons  killed  and  5,897  injured  during  the 
year  in  accidents  caused  by  the  movement  of  trains  and  rail- 
way vehicles  (exclusive  of  train  accidents).  Twenty-seven 
passengers  were  killed  and  810  injured  by  falling  between 
trains  and  platforms  or  on  to  platforms,  ballast,  etc..  when 
attempting  to  enter  or  alight  from  trains,  nine  were  killed 
and  13  injured  when  crossing  lines  at  stations,  28  were  killed 
and  76  injured  by  falling  out  of  carriages  during  the  running 
of  trains,  and  10  were  killed  and  927  injured  from  other  causes. 

There  were  28  collisions  during  1919,  and  of  a  total  of  30 
cases  of  train  accident  10  were  ascribed  to  the  failure  of 
enginemen  to  obey  danger  signals. 


George  Baker,  formerly  general  sales  manager  for  the  Illinois 
Steel  Company.  Chicago,  who  retired  from  active  service  about 
two  years  ago,  died  on  November  18. 

The  General  Railway  Devices  Company  has  been  organized  at 
Racine.  Wis.,  with  W.  H.  Osborne,  president,  John  G.  Osborne, 
vice-president,  and  W.  V.  Osborne,  secretary  and  treasurer. 

James  C.  Carlton,  formerly  connected  with  the  Thompson  Ma- 
chinery Company,  Pittsburgh,  Pa.,  has  entered  the  employ  of  the 
sales  department  of  the  Sherritt  &  Stocr  Company,  Philadelphia. 

P.  V.  Burwell,  who  has  been  acting  as  an  assistant  for  the 
advertising  manager  of  the  Black  &  Decker  Manufacturing  Com- 
pany. Baltimore,  Md.,  has  been  appointed  assistant  advertising 
manager. 

The  Air  Reduction  Sales  Company,  New  York,  has  just  com- 
pleted building  a  four-story  addition  to  its  apparatus  plant. 
Jersey  City,  N.  J.  It  is  of  brick  construction  with  reinforced 
concrete  floors. 

Edward  Buker  has  been  appointed  representative  of  the  car 
seat  department  of  the  Heywood  Brothers  &  Wakefield  Com- 
pany, Wakefield.  Mass.,  with  office  and  exhibits  at  1415  Michigan 
avenue,  Chicago. 

The  Bastian-Blessing  Company,  Chicago,  111.,  manufacturer  of 
Rego  oxy-acetylene  and  oxy-hydrogen  products,  has  appointed 
the  Beck-Hill  Corporation,  22  Thames  street,  New  York,  as  its 
sole  eastern  railway   representative. 

C.  A.  Eggert,  who  was  for  a  number  of  years  connected  with 
the  sales  department  of  the  Consolidated  Car  Heating  Company, 
Albany,  N.  Y.,  has  entered  the  employ  of  the  O.  M.  Edwards 
(Company,  Inc.,  as  sales  manager,  at  1425  Exlison  building,  Chi- 
cago, 111. 

C  B.  Merrell,  who  has  been  for  a  ntmiber  of  years  in  the 
general  offices  of  the  Economy  Fuse  &  Manufacturing  Com- 
pany, Chicago,  has  been  appointed  district  sales  manager  of  its 
Philadelphia  office,  523  Widener  building,  vice  E.  J.  Watscm, 
resigned. 

J.  C.  Kopf,  formerly  manager  of  the  engineering  department 
of  the  Duflf  Manufacturing  Company,  has  been  appointed  research 
engineer  and  placed  in  charge  of  a  newly  established  research  de- 
partment. F.  W.  Schwerin  has  been  promoted  to  manager  of 
engineering. 

A  report  has  been  published  in  some  trade  papers  that  the 
operation  of  the  foundry  of  the  Modem  Steel  Casting  Company, 
Milwaukee,  Wis.,  had  been  suspended  because  of  a  fire.  The  com- 
pany states  that  this  report  is  not  true,  as  the  damage  was  slight 
and  the  foundry  is  running  at  normal  capacity. 

A.  E.  Smith  has  been  elected  a  vice-president  of  the  Union 
Tank  Car  Company  in  charge  of  the  construction  and  mainte- 
nance of  plant  and  equipment.  Mr.  Smith  will  handle  all  corre- 
spondence regarding  repairs  to  cars  and  M.  C.  B.  matters.  The 
office  of  master  car  builder  has  been  discontinued. 

The  consolidation  of  the  Whiting  Foundry  Equipment  Com- 
pany, of  Harvey.  111.,  and  the  American  Foundry  Equipment 
Company,  of  New  York,  as  announced  in  the  October  issue,  has 
not  been  consummated,  and  the  two  companies  will  continue  to 
operate  as  separate  concerns  the  same  as  heretofore. 

H.  G.  Keller,  manager  of  the  Philadelphia,  Pa.,  office  of 
the  Independent  Pneumatic  Tool  Company,  Chicago,  has 
been  promoted  to  manager  of  the  New  York  office  and  F.  H. 
Charbono,  manager  at  St.  Louis,  Mo.,  has  been  promoted  to 
manager  of  the  Philadelphia  office  to  succeed  Mr.  Keller. 

P.  C.  Cady,  who  was  for  several  years  with  the  mechanical 
engineering  department  of  the  New  York  Central,  has  opened 
an  office  at  133  Greenwich  street,  New  York,  and  will  represent 
the  following  concerns:  Guilford  S.  Wood  Company.  Chicago; 
J.  Faessler  Manufacturing  Company,  Moberly,  Mo. ;  Coale  Muffler 
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AuRED  A.  Ki.KiN  has  been  appointed  lubrication  supervisor  of 
the  Santa  l-e  at  Richmond,  Cal.,  and  will  be  directly  under  C.  T. 
Ripliv.  general  nu'chaiiical  supervisor.  Mr.  Klein  is  one  of  the 
Santa  Fe  machinist  apprentices  graduated  several  years  ago  at  the 
Topeka  shops  and  has  served  in  various  capacities.  During  the 
last  two  years  he  was  apprentice  school  instructor  at   Richmond. 

Captain  H.  P.  M.  Beames  has  been  appointed  chief  mechanical 
engineer  of  the  Crewe  Works  and  the  hydraulic  department  of 
the  London  &  North  W^estern  Railway,  with  oftices  at  Crewe, 
England,  succeeding  C  J.  Bo  wen  Cooke,  deceased.  Captain 
Beanies  entered  the  Crewe  Works  as  an  apprentice  in  January, 
1895,  and,  after  his  elementary  training,  held  numerous  positions 
of  responsibility  in  the  chief  mechanical  engineer's  department, 
becoming  locomotive  works  manager  in  April.  1916.  At  the  out- 
break of  the  South  Africai;  war,  he  volunteered  and  served  as 
a  private,  later  becoming  a  sergeant.  When  the  European  war 
broke  out,  he  again  volunteered  for  military  service  and  was 
given  a  connnand  in  the  Royal  Engineers,  returning  later  to  his 
position  at  the  Crewe  Works. 


gang  foreman;  and  in  xMarch,  1908,  promoted  to  erecting  shop 
foreman.  In  January,  1909,  he  was  transferred  as  erecting  shop 
foreman  to  W  aycross,  and  in  July,  1917,  was  promoted  to  general 
foreman.  In  July.  1918,  he  became  master  mechanic,  with  head- 
quartiTs  at  Savainiah.  (ia.,  which  i)osition  he  held  at  the  time  of 
his  recent  appointment. 

Clarence  W.  Ada.ms,  whose  appointment  as  shop  superintendent 
on  the  Michigan  Central  at  Jackson.  Mich.,  was  announced  in 
the  December  l<!ailzi.\iy  Mechanical  Eu'^iuccr,  was  born  on  March 
17,  1885,  at  St.  Thomas,  Ont.  He  attended  the  Collegiate  In- 
stitute and  entered  the  service  of  the  Michigan  Central  on  Sep- 
tember 1,  1902,  as  a  machinist  apprentice.  After  finishing  his 
apprenticeship  in  1906,  he  was  employed  by  the  Pere  Marquette, 
and  also"^  by  the  Burroughs  Adding  Machine  Company,  Detroit. 
In  October,  1907,  he  returned  to  the  Michigan  Central  at  St. 
Thomas  as  a  machinist.  In  1912,  he  was  promoted  to  gang  fore- 
man and  erecting  foreman;  in  1916.  enginehouse  foreman;  and 
finally,  general  foreman  of  shops  and  enginehouse,  which  position 
he  held  at  the  time  of  his  recent  appointment. 


MASTKR   MECHANICS   AND  ROAD  FOREMEN  OF  ENGINES 

W.  A.  George  was  appointed  master  mechanic  of  the  Jackson- 
ville Terminal,  x?fifective  December  10. 

H.  G.  BoNNEY  has  been  appointed  assistant  master  mechanic 
of  the  Lehigh  &  New  England,  with  headquarters  at  Pen  Argyl, 
Pa.,  succeeding  N.  R.  Wright,  resigned. 

L.  C.  Tyler  has  been  appointed  road  foreman  of  engines  of  the 
Cleveland.  Cincinnati,  Chicago  &  St.  Louis,  with  headquarters  at 
Urbana.  111.,  succeeding  Charles  McCarty,  transferred. 

H.  C.  GiLLisPiE,  master  mechanic  of  the  Chesapeake  &  Ohio, 
with  headquarters  at  Peru,  Ind.,  has  been  transferred  to  a  similar 
position  at  Huntington,  W  .  Va..  succeeding  \\ .  S.  Butler,  pro- 
moted E.  R.  Woody,  assistant  master  mechanic  at  F'ulton,  Va., 
succeeds  Mr.  Gillispie  as  master  mechanic  at  Peru. 

J.  W.  Lemon,  master  mechanic  on  the  Central  Kansas  division 
of  the  Missouri  Pacific,  with  headquarters  at  Osawatomie,  Kan., 
has  been  transferred  to  the  Colorado  division,  with  headquarters 
at  ll«iisington.  Kan.,  effective  December  15.  S.  L.  Landis  has 
been  appointed  acting  master  mechanic  succeeding  Mr.  Lemon. 

W.  M.  Greek  has  been  appointed  road  foreman  of  engines 
of  the  Big  Sandy  division  of  the  Chesapeake  &  Ohio,  with  head- 
quarters at  Paintsville,  Ky.,  succeeding  D.  S.  Baals,  resigned. 
W.  A.  Mordica  has  been  appointed  road  foreman  of  engines  and 
assistant  trainmaster,  Shelby  coal  district,  with  headquarters  at 
Shelby,  Ky. 

CAR  DEPARTMENT 

F.  O.  Erickson  has  been  appointed  car  foreman  of  the  Chicago, 
Rock  Island  &  Pacific  at  Manly,  la.,  succeeding  M.  B.  Flaherty, 
who  has  been  transferred. 

J.  W.  Johnston,  chief  inspector  of  car  lighting  of  the  Cana- 
dian National,  with  headquarters  at  Toronto,  has  had  his  juris- 
diction extended  to  include  the  Grand  Trunk  Pacific. 

J.  C.uTTERiDGK,  foreman  of  the  car  department  of  the  Kansas 
City  Southern  at  Pittsburg.  Kan.,  has  been  appointed  general  fore- 
man, car  department,  with  headquarters  at  Pittsburg,  with  juris- 
diction over  the  entire  line.  C.  E.  Oakes  has  been  appointed  shop 
superintendent  at  Pittsburg,  succeeding  William  Turley,  resigned. 

SHOP  AND  ENGINEHOUSE 

L.  E.  Fletcher,  master  mechanic  on  the  Atchison,  Topeka 
&  Santa  Fe,  with  headquarters  at  La  Junta,  Colo.,  has  been 
promoted  to  superintendent  of  shops,  with  the  same  headquarters. 
G.  M.  Lawler  succeeds  Mr.  Fletcher. 

Franos  P.  Howell,  whose  appointment  as  shop  superintendent 
of  the  Atlantic  Coast  Line  at  Waycross,  Ga.,  was  announced  in 
the  December  is^ue,  was  born  on  October  11,  1876,  at  Tarboro, 
N.  C.  He  received  a  high  school  education  and  entered  the  em- 
ploy of  the  Atlantic  Coast  Line  on  April  11,  1896.  at  Rocky  Mount, 
N.  C,  as  a  machinist  apprentice.  In  April,  1902.  he  was  pro- 
moted  to   night    roundhouse    foreman;    in    May,    1903.   appointed 


PIRCHASIN(;   AND  STOREKEEPING 

J.  B.  I'owLER  has  been  .ippointed  division  storekeeper  on  the 
Pennsylvania,  with  headquarters  at  I'ort  Wayne,   Ind. 

H.  W.  Concannox  has  been  appointed  division  storekeeper  of 
the  Salt  Lake  division  of  the  Southern  Pacific,  with  headquarters 
at  Ogden,  Utah,  succeeding  S.  J.  DeGraff,  assigned  to  other  duties. 

F.  OsTERMAN,  chief  clerk  of  the  purchasing  department  of  the 
Chicago  Great  Western,  has  been  appointed  assistant  purchasing 
agent  of  the  Pere  Marquette,  with  headquarters  at  Detroit,  Mich. 

L.  Lavoie,  assistant  general  purchasing  agent  of  the  Canadian 
National,  with  headquarters  at  Toronto,  has  been  appointed  gen- 
eral purchasing  agent,  with  the  same  headquarters,  succeeding 
E.  Laiigham,  who  is  retiring  from  active  service. 

H.  P.  BuCHENERY,  assistant  division  storekeeper  of  the  South- 
ern Pacific,  with  headquarters  at  Sparks,  Nev.,  has  been  pro- 
moted to  division  .storekeeper,  with  headquarters  at  Tracy,  Cal., 
succeeding  V.  R.  Taylor,  transferred  to  Tucson,  Ariz.  J.  F. 
Mc.Xuley  succeeds   Mr.  Buchenery. 

B.  B.  Brain,  whose  appointment  as  purchasing  agent  of  the 
-Kansa.s  City  Southern  was  noted  in  the  December  issue,  entered 
railway  service  in  1885  with  the  Kansas  City,  Fort  Scott  &  Mem- 
phis (now  a  part  of  the  St.  Louis-San  Francisco).  In  1902  he 
went  to  the  Kansas  City  Southern  as  general  storekeeper,  with 
headquarters  at  Kansas  City.  Later  he  served  as  chief  clerk  in 
the  purchasing  department  and,  since  1912,  has  been  fuel  agent 
for  the  company,  which  position  he  held  at  the  time  of  his  recent 
appointment. 

G.  W.  Bichlmeir,  purchasing  agent  of  the  Kansas  City  South- 
ern, has  been  appointed  purchasing  assistant  of  the  Union  Pacific, 
with  headquarters  at  Omaha,  Nebr.  Mr.  Bichlmeir  was  born  at 
Cincimiati,  Ohio,  September  10,  1886,  and  entered  the  employ  of 
the  Cincinnati,  Hamilton  &  Dayton  in  1906  as  a  clerk  in  the  office 
of  the  purchasing  agent.  In  1909  he  became  a  clerk  in  the  de- 
partment of  supply  of  the  Missouri  Pacific  at  St.  Louis,  Mo., 
and  the  following  year  was  appointed  chief  clerk  to  the  division 
storekeeper  at  Osawatomie,  Kan.,  where  he  remained  until  Janu- 
ary. 1911,  when  he  became  chief  clerk  to  the  general  storekeeper 
of  the  Kansas  City  Southern.  He  remained  in  this  position  until 
1917.  when  he  resigned  to  engage  in  busitiess.  In  April,  1918,  he 
again  entered  the  employ  of  the  Kansas  City  Southern  as  chief 
cierk  to  the  purchasing  agent,  and  in  August  of  the  same  year 
was  appointed  assistant  to  the  purchasing  agent.  Mr.  Bichlmeir 
wa.s'appointed  purchasing  agent  of  the  Kansas  City  Southern  ir 
March,  1920,  and  was  holding  that  position  at  the  time  of  hi- 
recent  appointment. 


OBITUARY 

C.  J.  BowEN  Cooke,  chief  mechanical  engineer  of  the  London  5 
North  Western,  died  October  19.  Mr.  Bowen  Cooke  entered  th« 
Crewe  works  of  the  London  &  North  Western  as  a  premiun 
apprentice  in  February,  1875,  and  in  1880  was  appointed  assistan 
to  the  superintendent  of  the  running  department  for  the  southen 
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division.  In  18^-9,  when  the  running  departments  of  the  London 
&  North  Western  were  put  under  one  jurisdiction,  he  became 
assistant  superintendent  for  the  southern  division,  which  position 
he  held  until  June,  1909,  when  he  was  appointed  chief  mechamcal 
engineer. 

§  Robert  Sp£ER   Miller,  master  car  builder  of  the   New   York, 

Chicago  &  St.  Louis,  died  suddenly  of  heart  failure  at  his  home 
at  Cleveland,  Ohio,  December  1.  Mr.  Miller  was  born  in  Wash- 
ington county,  Pennsylvania,  September  13.  1856.  He  entered 
railway  service  in  1879  with  the  Pittsburgh,  Cincinnati,  Chicago 
&  St.  Louis  as  a  rodman  in  the  engineering  department.  In  1882 
he  entered  the  service  of  the  New  York,  Chicago  &  St.  Louis, 
and  Mil.sitiucntly  served  as  foreman,  general  car  inspector  and 
inaMer  ear  l)uildcr  of  tlie  same  road,  which  latter  position  he 
held  at  the  time  of  his  death. 

H  J.  Small,  for  many  years  general  superintendent  of  motive 
power  and  machinery  of  the  Southern  Pacific,  died  October  28. 
at  Berkeley,  Cal.  Mr.  Small  was  born  at  Cobourg,  Ont,  No- 
vember 15,  1849,  and 
was  educated  at  Toronto 
Normal  School.  He  en- 
tered railway  service  in 
1868  as  a  machinist  on 
the  Chicago  North  West- 
ern. A  year  later  he 
became  a  draughtsman 
for  the  Kansas  Pacific 
(now  a  part  of  the 
Union  Pacific),  which 
position  he  resigned  in 
1871  to  become  chief 
draughtsman  for  the 
Northern  Pacific.  In 
1873  he  went  to  Texas 
to  become  a  general 
foreman  on  the  In- 
ternational &  Great 
Northern,  which  posi- 
tion he  held  until  1877, 
•^-  J-  Small  ,  when   he   became   master 

mechanic  for  the  Gal- 
veston, Houston  &  Henderson.  He  left  this  position  in  1879  to 
become  master  mechanic  on  the  Texas  &  Pacific.  In  1881  he 
was  appointed  superintendent  of  machinery  of  the  Northern  Pa- 
cific, and  in  1887,  assistant  superintendent  of  motive  power  of 
the  Philadelphia  &  Reading.  Mr'.  Small  became  superintendent 
of  motive  power  and  machinery  of  the  Southern  Pacific  in  1888, 
and,  in  1902,  was  appointed  general  superintendent  of  motive 
power  and  machinery.  He  remained  in  this  position  until  1915, 
when  he  retired  on  account  of  ill-health. 


Railway  Accidents  in  the  United   Kingdom  During   1919 

The  Ministry  of  Transport  recently  issued  a  report  on  the 
accidents  which  occurred  on  the  railways  of  the  United  King- 
dom in  1919.  There  was  a  total  of  932  people  killed,  as 
against  870  in  1918,  while  the  number  of  persons  injured  last 
year  totaled  23.983.  Of  accidents  in  which  the  movement  of 
trains  and  railway  vehicles  was  not  concerned,  only  the  fatal 
cases  were  required  to  be  reported  in  1918,  so  that  a  com- 
parison under  that  head  is  not  possible.  The  number  of 
killed  in  1919  included  361  trespassers — comprising  suicides — 
and  318  servants  of  companies  or  contractors  met  their  deaths 
by  accidents  in  which  the  movement  of  trains  was  concerned. 
There  were  827  persons  killed  and  5,897  injured  during  the 
year  in  accidents  caused  by  the  movement  of  trains  and  rail- 
way vehicles  (exclusive  of  train  accidents).  Twenty-seven 
passengers  were  killed  and  810  injured  by  falling  between 
trains  and  platforms  or  on  to  platforms,  ballast,  etc.,  when 
attempting  to  enter  or  alight  from  trains,  nine  were  killed 
and  13  injured  when  crossing  lines  at  stations,  28  were  killed 
and  76  injured  by  falling  out  of  carriages  during  the  running 
of  trains,  and  10  were  killed  and  927  injured  from  other  causes. 

There  were  28  collisions  during  1919,  and  of  a  total  of  30 
cases  of  train  accident  10  were  ascribed  to  the  failure  of 
enginemen  to  obey  danger  signals. 


George  Baker,  formerly  general  sales  manager  for  the  Illinois 
Steel  Company,  Chicago,  who  retired  from  active  service  about 
two  years  ago,  died  on  November  18. 

The  General  Railway  Devices  Company  has  been  organized  at 
Racine,  Wis.,  with  \\  .  H.  Osborne,  president,  John  G.  Osborne, 
vice-president,  and  \\  .  V.  Osborne,  secretary  and  treasurer. 

James  C.  Carlton,  formerly  connected  with  the  Thompson  Ma- 
chinery Company,  Pittsburgh,  Pa.,  has  entered  the  employ  of  the 
sales  department  of  the  Sherritt  &  Stoer  Company,  Philadelphia. 

P.  V.  Burwell,  who  has  been  acting  as  an  assistant  for  the 
advertising  manager  of  the  Black  &  Decker  Manufacturing  Com- 
pany, Baltimore,  Md.,  has  'been  appointed  assistant  advertising 
manager. 

The  Air  Reduction  Sales  Company,  New  Y^ork,  has  just  com- 
pleted building  a  four-story  addition  to  its  apparatus  plant. 
Jersey  City,  N.  J.  It  is  of  brick  construction  with  reinforced 
concrete  floors. 

Edward  Buker  has  been  appointed  representative  of  the  car 
seat  department  of  the  Hcywood  Brothers  &  Wakefield  Com- 
pany, Wakefield,  Mass.,  with  office  and  exhibits  at  1415  Michigan 
avenue,  Chicago. 

The  Bastian-Blessing  Company,  Chicago,  111.,  manufacturer  of 
Rego  oxy-acetylene  and  oxy-hydrogen  products,  has  appointed 
the  Beck-Hill  Corporation,  22  Thames  street.  New  York,  as  its 
sole  eastern  railway   representative. 

C.  A.  Eggert,  who  was  for  a  number  of  years  connected  with 
the  sales  department  of  the  Consolidated  Car  Heating  Company^ 
Albany,  N.  Y.,  has  entered  the  employ  of  the  O.  M.  Edwards 
Company,  Inc.,  as  sales  manager,  at  1425  Edison  building,  Chi- 
cago, 111. 

C.  B.  Merrell,  who  has  been  for  a  number  of  years  in  the 
general  offices  of  the  Economy  Fuse  &  Manufacturing  Com- 
pany, Chicago,  has  been  appointed  district  sales  manager  of  its 
Philadelphia  office,  523  Widcner  building,  vice  E.  J.  WatSOn, 
resigned. 

J.  C.  Kopf,  formerly  manager  of  the  engineering  department 
of  the  Duff  Manufacturing  Company,  has  been  appointed  research 
engineer  and  placed  in  charge  of  a  newly  established  research  de- 
partment. F.  W.  Schvvcrin  has  been  promoted  to  manager  of 
engineering. 

A  report  has  been  published  in  some  trade  papers  that  the 
operation  of  the  foundry  of  the  Modern  Steel  Casting  Company, 
Milwaukee,  Wis.,  had  been  suspended  because  of  a  fire.  The  com- 
pany states  that  this  report  is  not  true,  as  the  damage  was  slight 
and  the  foundry  is  running  at  normal  capacity. 

A.  E.  Smith  has  been  elected  a  vice-president  of  the  Union 
Tank  Car  Company  in  charge  of  the  construction  and  mainte- 
nance of  plant  and  equipment.  Mr.  Smith  will  handle  all  corre- 
spondence regarding  repairs  to  cars  and  M.  C.  B.  matters.  The 
office  of  master  car  builder  has  been  discontinued.  /- 

The  consolidation  of  the  Whiting  Foundry  Equipment  Com- 
pany, of  Harvey,  111.,  and  the  .American  Foundry  Equipment 
Company,  of  New  York,  as  announced  in  the  October  issue,  has 
not  been  consummated,  and  the  two  companies  will  continue  to 
operate   as   separate  concerns  the  same  as  heretofore. 

H.  G.  Keller,  manager  of  the  Philadelphia,  Pa.,  office  of 
the  Independent  Pneumatic  Tool  Company,  Chicago,  has 
been  promoted  to  manager  of  the  New  York  office  and  F.  H. 
Charbono,  manager  at  St.  Louis,  Mo.,  has  been  promoted  to 
manager  of  the  Philadelphia  office  to  succeed  Mr.  Keller. 

P.  C.  Cady,  who  was  for  several  years  with  the  mechanical 
engineering  department  of  the  New  York  Central,  has  opened 
an  office  at  133  Greenwich  street.  New  York,  and  will  represent 
the  following  concerns :  Guilford  S.  Wood  Company,  Chicago ; 
J.  Faessler  Manufacturing  Company,  Moberly,  Mo. ;  Qoale  Muffler 
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&  Safety  Valve  Company,  Baltimore,  Md. ;  W.  C.  Dunn  Com- 
pany, Cincinnati,  Ohio,  and  the  Virginia  Equipment  Company, 
Oak  Harbor,  Ohio. 

Ethan  Viall,  who  for  ten  years  served  as  an  editor  on  the 
staff  of  the  American  Machinist,  has  resigned  to  take  over 
the  management  of  a  middle-western  manufacturing  plant  in 
which  he  has  been  interested.  Mr.  Viall's  place  has  been 
taken  by  H.  K.  Condit,  the  former  managing  editor,  and  L.  C. 
Morrow  succeeds  Mr.  Condit. 

The  Falls  Rivet  Company,  Kent,  Ohio,  has  bought  from  the 
Ohio  Wire  Goods  Manufacturing  Company,  Akron,  Ohio,  all  its 
machinery,  patents  and  patterns  relating  to  the  manufacturing 
of  cotter  pins  and  flat  spring  keys.  The  machinery  has  been 
moved  from  Akron  to  Kent  and  is  now  in  operation.  Lawrence 
Kneifel,  of  the  organization  at  Kent,  has  become  associated  with 
the  Falls  Rivet  Company. 

Bruce  Hartman,  of  Bloomsburg,  Pa.,  a  director  of  the  Bell 
Locomotive  Works,  has  been  appoiiUcd  receiver  of  the  company 
by  Federal  Judge  Witmer  at  Sunbury,  Pa.  The  company's  office 
is  at  23  Water  street.  New  York,  and  its  works  are  at  Blooms- 
burg. J.  S.  McCormack,  sales  manager,  and  William  Stevenson, 
chief  engineer,  in  the  New  York  office,  will  probably  remain  with 
the  company  under  the  receiver. 

':':.  Richard  Sanderson,  manager  of  the  New  York  office  of  the 
Baldwin  Locomotive  Works  and  the  Standard  Steel  Works 
Company,  Philadelphia,  Pa.,  has  been  transferred  to  Phila- 
delphia as  vice-presi- 
dent in  charge  of  sales 
of  the  Standard  Steel 
Works  Company,  suc- 
ceeding Robert  Rad- 
ford, resigned.  Mr. 
Sanderson  was  bom  on 
July  30.  1888,  at  Lynch- 
burg, Va.,  and  was  edu- 
cated at  Worcester 
Polytechnic  Institute, 
leaving  there  in  1910. 
He  started  as  an  appren- 
tice on  the  Seaboard 
Air  Line,  later  finishing 
his  apprenticeship  at 
the  Baldwin  Locomo- 
tive works.  In  1912  he 
entered  the  New  York 
office  as  assistant  rep- 
resentative of  the  sales 
department     for     both 

the  Baldwin  Locomotive  Works  and  the  Standard  Steel 
Works  Company,  remaining  in  that  capacity  until  April  1, 
1919,  when  he  was  made  manager  of  the  New  York  office  for 
both  companies.  On  December  1  he  was  elected  vice-  presi- 
dent of  the  Standard  Steel  Works  Company,  as  above  noted. 

The  Chicago  Pneumatic  Tool  Company  announces  the  appoint- 
ment of  J.  F.  Huvane  as  eastern  manager  of  compressor  and 
engine  sales,  with  headquarters  at  6  East  Forty-fourth  street, 
New  York,  and  G.  C.  VandenBoom  as  western  manager  of  com- 
pressor and  engine  sales,  with  headquarters  at  300  North  Michi- 
gan boulevard,  Chicago.  H.  L.  Dean,  formerly  manager  of  the 
compressor  and  engine  sales  division,  has  resigned. 

The  following  companies  have  been  appointed  representa- 
tives of  the  Pneumatic  Safety  Valve  Company,  Woonsocket, 
R.  I.;  Frank  E.  Harrison,  56  Pine  street,  New  York;  the  R.  C. 
Neal  Corporation,  76  Pearl  street,  Buffalo,  N.  Y,;  the  Sixt 
&  Day  Company,  Guardian  building,  Cleveland,  Ohio; 
Midgley  &  Borrowdale,  1550  McCormick  building,  Chicago, 
111.,  and  the  Charles  A.  Dowd  Sales  Company,  320  Market 
street,  San  Francisco,  Cal.. 

Mr.  Pasley,  metallurgist,  and  Mr.  Gowes,  a  mill  production 
man,  of  Samuel  Osborn  &  Co.,  Ltd.,  Sheffield,  England,  who 
have  been  visiting  various  plants  in  the  United  States  and  Canada 
making  a  .study  of  American  conditions  and  requirements,  have 
returned  to  England.  Their  visit  followed  that  of  Arnold  Pye- 
Smith,  the  London  director,  who  was  here  during  the  summer 
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for  about  five  weeks.    B.  M   Jones  &  Co.,  Inc.,  is  the  American 
representative  of   Samuel   Osborn  &  Co. 

S.  C.  Wilson  has  been  appointed  sales  engineer  in  the  Pitts- 
burgh, Pa.,  office,  1224  Fulton  boulevard,  of  the  Whiting  Foundry 
Elquipment  Company,  Harvey,  111.,  succeeding  C.  H.  Martin.  Mr. 
Wilson  for  the  past  year  and  one-half  has  served  at  the  main 
office  and  works  of  the  company.  J.  D;  James,  who  has  been 
with  the  Whiting  company  for  the  past  eleven  years,  serving 
in  various  capacities,  has  been  appointed  assistant  to  George  F. 
Crivel,  the  company's  representative  at  430  Ellicott  Square,  Buf- 
falo, N.  Y. 

The  Dunbar  Manufacturing  Company  announces  that  the 
corporate  name  of  the  firm  has  been  changed  to  the  Morton 
Manufacturing  Company.  H.  U.  Morton  is  president;  H.  H. 
Schroyer,  vice-presi- 
dent, and  Charles  D. 
Morton,  secretary  and 
treasurer.  The  factory 
and  general  offices  are 
situated  at  5133-39  W. 
Lake  street,  Chicago,  as 
formerly.  Among  the 
railway  appliances  han- 
dled by  this  company 
are  vestibule  dia- 
phragms (canvas  and 
steel),  steel  doors  for 
passenger  and  baggage 
cars,  Chanarch  steel 
flooring,  car  window 
curtains  and  fixtures, 
curtain  rollers,  sash 
locks  and  racks. 

Harry  U.  Morton, 
president  of  the  Mor- 
ton Manufacturing 
Company,  entered  rail- 
way service  with  the  Pullman  Company  in  1891.  He  served 
this  company  for  4  years  in  the  manufacturing  department, 
and  13  years  in  the  operating  department.  In  1907,  he  was 
appointed  vice-presi- 
dent and  general  man- 
ager of  the  General 
Railway  Supply  Com- 
pany, and  seven  years 
later  became  vice-presi- 
dent and  secretary  of 
the  Acme  Supply  Com- 
pany, Chicago.  The  cor- 
porate name  of  this 
company  was  changed 
to  the  Dunbar  Manu- 
facturing Company  in 
1917,  and  on  April  1  of 
that  year  Mr.  Morton 
was  elected  president 
and  treasurer  of  the 
company.  Charles  D. 
Morton  is  the  son  of 
H.  U.  Morton.  He  is 
a  graduate  of  the  Uni- 
versity of  Wisconsin, 
class  of  1917.  He  en- 
tered service  with  the  company  immediately  upon  receiving 
his  discharge  from  the  army  in  January,  1919. 

The  Toledo  Crane  Company,  with  main  office  and  works  at 
Bucyrus,  Ohio,  chartered  in  Ohio,  with  a  capital  of  $500,000, 
succeeds  the  Toledo  Bridge  &  Crane  Company,  of  Toledo,  Ohio, 
as  builders  of  Toledo  cranes.  The  new  company  has  bought  all 
drawings,  patterns,  records,  and  every  item  pertaining  to  the 
crane  business.  W.  F.  Billingsley,  who  for  the  past  11  years  has 
been  active  in  the  management  of  the  crane  department  for  the 
Toledo  Bridge  &  Crane  Company,  holds  an  executive  position 
and  is  active  in  the  management  of  the  new  company  and  ha= 
with  him  intact  the  present  crane  department  organization  ot 
the  Toledo  Bridge  &  Crane  Company. 
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H.  W.  Jacques,  for  the  past  six  years  manager  of  the  railway 
supply  department  of  the  Simmons  Hardware  Company,  St.  Louis, 
Mo.,  has  left  the  service  of  that  company  and  has  established  an 
office  at  404  Parkway  building,  Philadelphia,  Fa.  He  will  repre- 
sent in  the  railroad  field  the  following  firms:  Baldwin  Tool 
Works,  Parkersburg,  W.  Va.;  Fayette  R.  Plumb,  Inc.,  Philadel- 
phia, Pa.;  Columbus  Handle  &  Tool  Company,  Columbus,  Ind.; 
American  Handle  Company,  Jonesboro,  Ark.;  Keller  &  Tamm 
Manufacturing  Company,  St.  Louis,  Mo. ;  Western  Tinware  Com- 
pany, St.  Louis,  Mo. 

James  C.  Currie,  eastern  representative  of  the  Nathan 
Manufacturing  Company,  New  York,  was  killed  in  an  elevator 
accident  in  New  York  City  on  December  11.  Mr.  Currie  was 
born  in  Scotland  69  years  ago  and  came  to  the  United  States 
when  he  was  12  years  of  age.  Shortly  afterwards  he  entered 
the  service  of  the  Pennsylvania  Railroad  as  a  fireman  and 
later  served  as  engineman  on  the  Congressional  Limited. 
About  26  years  ago  he  went  to  the  Nathan  Manufacturing 
Company  as  its  eastern  representative  and  was  with  that  firm 
until  his  death.  Mr.  Currie  was  well  known  in  the  railway 
supply  field  and  was  assistant  grand  chief  of  the  Brotherhood 
of  Locomotive  Engineers. 

Don  L.  Clement  will  again  represent  Pratt  &  Lambert,  Inc., 
Buffalo,  N.  v.,  in  the  railroad  field,  with  headquarters  in  New 
York.  Mr.  Clement  represented  Pratt  &  Lambert,  Inc.,  in  a  like 
capacity  until  November,  1917,  when  he  was  commissioned  in 
the  Engineer  Corps  of  the  United  States  Army,  and  was  imme- 
diately assigned  to  the  35th  Engineers,  a  unit  organized  for  the 
purpose  of  erecting  railroad  cars  in  France.  He  was  overseas 
16  months,  and  during  the  greater  part  of  this  time  was  assistant 
adjutant  and  adjutant  of  the  3Sth  Engineers,  which  eventually 
became  one  of  the  grand  divisions  of  the  Transportation  Corps. 
He  was  discharged  in  May,  1919,  with  the  rank  of  captain.  Since 
Mr.  Clement's  return  to  civilian  life,  he  has  been  connected  with 
Pratt  &  Lambert,  Inc.,  on  inside  work  of  a  special  character. 

The  American  Malleable  Castings  Association  inaugurated  a 
research  program  in  1915  to  improve  the  works'  practice  of  the 
member  companies  and  insure  a  uniform  high-grade  product. 
The  improvement  in  the  properties  of  malleable  iron,  which  has 
been  brought  about  as  a  direct  result  of  this  policy,  is  set  forth 
in  a  statement  recently  authorized  by  the  association.  Records 
of  tests  made  in  1911  showed  the  average  ultimate  strength  of 
malleable  iron  as  manufactured  to  be  about  39,000  lb.  and  the 
elongation  under  5  per  cent.  A  report  made  in  September,  1920, 
showed  an  average  ultimate  strength  of  over  53,000  lb.,  and  an 
average  elongation  of  over  14  per  cent.  The  report  also  showed 
that  the  result  of  this  co-operative  research  work  wras  not  only 
to  increase  ultimate  strength  and  elongation,  but  to  increase  the 
uniformity  of  the  product. 


TRADE    PUBLICATIONS 


Metal  &  Thermit  Corporation 

The  Metal  &  Thermit  Corporation  has  opened  a  branch  office 
at  141  Milk  street,  Boston,  Mass.  Robert  L.  Browne  is  the  New 
England  district  manager.  O.  E.  Falls,  who  has  had  many  years 
of  experience  in  charge  of  foundry  and  thermit  welding  work  at 
the  Norfolk  Xavy  Yard,  Portsmouth,  Va.,  has  accepted  a  posi- 
tion with  the  Metal  &  Thermit  Corporation,  New  York.  Mr. 
Falls  obtained  his  earlier  foundry  experience  from  positions  held 
at  the  Norfolk  &  Western  shops,  Roanoke,  Va.;  the  Richmond 
Locomotive  Works,  Richmond,  Va.;  the  Pennsylvania  Engineer- 
ing Works,  New  Castle,  Pa. ;  the  Franklin  Air  Compressor  Works, 
Franklin,  Pa.;  and  the  Seaboard  Air  Line  shops,  Portsmouth, 
Va.  At  the  last  mentioned  company,  Mr.  Falls  began  his  first 
thermit  welding  work.  In  1905,  he  joined  the  Goldschmidt 
Thermit  Company,  New  York,  and  in  1907,  returned  to  the 
Norfolk  Navy  Yard  and  for  ten  years  did  all  or  supervised  the 
thermit  welding  work  of  that  company.  In  1917,  he  became 
superintendent  in  the  steel  foundry  of  the  Bay  View  Foundry 
Company,  Sandusky,  Ohio.  Later  he  was  appointed  superin- 
tendent of  the  steel  foundry  of  the  Weatherley  Steel  Castings 
Company,  Weatherley,  Pa.,  and  still  later  superintendent  of  the 
iron  and  brass  foundry  of  th«  Gaskins  Foundry  Company,  New 
Bern,  N.  C.  When  he  accepted  his  present  position  with  the 
Metal  &  Thermit  Corporation,  he  was  superinten^nt  of  the  iron 
and  brass  foundry  of  the  Manning  Manufacturing  Company, 
Rutland,  Vt. 


Handbook  for  Drillers. — A  37-page  booklet  has  been  designed 
for  students  of  drilling  by  the  Cleveland  Twist  Drill  Company; 
Cleveland,  Ohio.  It  is  in  reality  a  thoroughly  revised,  rewritten 
and  reillustrated  edition  of  "Uses  and  Abuses  of  Twist  Drills." 

Lifting  Jacks. — The  Duff  Manufacturing  Company,  Pitts- 
burgh, Pa.,  is  distributing  catalogue  No.  104,  a  new  148-paLge  book 
illustrating  and  describing  the  complete  line  of  Duff  lifting  jacks. 
It  includes  jacks  of  all  types  for  steam  railway  work — track  jacks, 
car  jacks,  locomotive  jacks,  bridge  jacks  and  journal  box  jacks. 

Leather  Belting. — The  manufacture  and  renovation  of  leather 
belting  are  treated  in  Catalogue  No.  12  of  the  Consolidated  Belting 
Company,  Philadelphia,  Pa.  A  valuable  feature  of  the  catalogue 
is  a  concise  discussion  of  belting  problems  and  their  solution  and 
formulae  for  calculating  the  proper  sizes  and  speeds  for  belts. 

Lltbrication. — Technical  discussion  of  lubrication  and  the  use 
of  lubricating  oils  in  various  industries  form  the  subjects  of  the 
articles  in  the  monthly  publication  of  the  Texas  Company,  New 
York  City.  This  magazine  is  distributed  without  cost  to  those 
who  are  especially  interested  in  the  use  and  selection  of  lubricants. 

Thermit  Welding. — An  instruction  book,  especially  prepared 
for  use  by  men  actually  performing  thermit  welding  repairs  in 
railroad  shops,  has  recently  been  issued  by  the  Metal  &  Thermit 
Corporation,  New  York.  This  booklet,  which  is  known  as 
Pamphlet  No.  41,  is  of  convenient  pocket  size  for  ready  reference. 

Lathe  and  Planer  Tools. — A  32-page  catalogue  has  been  is- 
sued recently  by  the  Ready  Tool  Company,  Bridgeport,  Conn., 
showing  the  various  kinds  and  sizes  of  tools  manufactured  by  this 
company.  These  tools  include  high-speed  lathe  centers;  lathe, 
grinder  and  milling-machine  dogs;  lathe  and  planer  tools,  hold- 
downs,  and  belt  sticks. 

Radial  Drills. — The  Western  Machine  Tool  Works,  Holland, 
Mich.,  has  recently  issued  catalogue  No.  21,  in  which  its  line  of 
plain  and  universal  radial  drills  is  fully  described  and  illustrated. 
The  special  feature  of  these  drills  is  the  low  hung  drive  in  which 
the  spindle  driving  gear  is  located  at  the  lower  end  of  the  spindle 
just  above  the  socket.  '<' 

Hoists. — The  Wright  Manufacturing  Company  of  Lisbon,  Ohio, 
manufacturers  of  high  speed  hoists,  screws  and  differential  blocks 
and  steel  trolleys,  have  issued  an  attractive  new  catalogue  descrip- 
tive of  their  line.  It  contains  much  data  of  use  to  those  interested 
in  hoists  and  a  portion  of  the  catalogue  is  devoted  to  a  discussion 
of  the  various  types  of  hoists  and  the  field  of  usefulness  of  each. 

Instruction  Book  fcmi  Railroad  Shops. — The  Metal  &  Thermit 
Corporation,  New  York,  has  just  issued  a  small  Thermit  railroad 
instruction  book,  No.  41,  expressly  prepared  for  use  by  men 
actually  performing  Thermit  welding  -railroad-  repairs.  The 
pamphlet  is  of  a  convenient  pocket  size  and  the  instructions  have 
been  condensed  into  the  smallest  possible  space  consistent  with 
clearness  aand  thoroughness. 

Spanish  Leaflet. — That  the  English-speaking  race  is  not  the 
only  large  user  of  thread-cutting  machinery  is  indicated  by  the 
fact  that  the  Landis  Machine  Company,  Waynesboro,  Pa.,  has 
issued  recently  a  16-page  leaflet,  in  Spanish,  describing  Landis 
thread-cutting  machinery.  This  leaflet  is  intended  for  distribu- 
tion in  Spain  and  South  America  and  includes  many  illustrations 
of  different  types  of  machines,  together  with  their  descriptions, 
from  the  earliest  days  to  the  present  time. 

Reilly  Feed  Water  Heater.— Bulletin  No.  260  has  been  issued 
by  the  Griscom-Russell  Company,  New  York,  describing  two 
types  of  Reilly  feed  water  heaters.  It  is  pointed  out  in  the  first 
part  of  the  bulletin  that  the  prime  function  of  a  boiler  is  to  gen- 
erate steam,  not  to  heat  water  Special  emphasis  is  laid  on  the 
value  of  feed  water  heaters  in  saving  fuel,  increasing  boiler  ca- 
pacity, reducing  the  cost  of  maintaining  a  boiler  and  increasing 
its  life.  A  method  of  computing  the  actual  saving  resulting  from 
the  use  of  a  feed  water  heater  is  given.  Complete  tables  of  di- 
mensions for   the  different  sizes  of  heaters  are  included  in  the 
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&  Safety  \  alvc  Company,  Baltimore.  Md. ;  W.  C.  Dunn  Com- 
pany. Cincinnati.  Oliio,  and  the  Virginia  Equipment  Company, 
Oak  Harbor,  Ohio. 

Ethan  Viall,  who  for  ten  j^cars  served  as  an  editor  on  the 
staff  of  the  American  Machinist,  has  resigned  to  take  over 
the  ni.'inagement  of  a  middle-western  manufacturing  plant  in 
which  hi.-  !•.;»>  been  interested.  Mr.  Viall's  place  has  been 
taken  li\  il.  K.  Coiidit,  tlio  former  managing  editor,  and  L.  C. 
Morrow  sutcieds  Mr.  Condit.  ^ 

The  I'alls  Rivet,  Company,  Kent,  Ohio,  has  bought  from  the 
Ohio  Wire  (joods  Manufacturing  Company,  Akron,  Ohio,  all  its 
machinery,  ]»atents  'and  patterns  relating  to  the  manufacturing 
of  colter  i)iiis  and  fiat  spring  keys.  The  machinery  has  been 
moved  from  .\kron  to  Kent  and  is  now  in  operation.  Lawrence 
Kneifel,  of  tlu-  organization  at  Kent,  has  become  associated  with 
the   lalls   Rivet  Company. 

r.ruce  llartman,  of  Bloomsburg.  Pa.,  a  director  of  the  Bell 
'Locomotive  Works.  'I'ls  been  apixiintid  rntiwr  of  tiiv  i-i)ni|i:in\ 
by  Federal  Judge  \\  itmer  at  Sunbury.  Pa.  The  company's  office 
is  at  23  Water  street,  New  York,  and  its  works  are  at  Blooms- 
burg. J.  S.  McCormaek.  sales  manager,  and  William  Stevenson, 
chief  engineer,  in  the  New  ^'ork  office,  will  probably  remain  with 
the  company  under  the  receiver. 

Richard  Sanderson,  manager  ^fi  the  New  York  office  oi  tlie 
Baldwin  Locomotive  Works  and  the  St.indard  Steel  Works 
Company.    Philadelphia.    Pa.,   has   been    tranrjferred    to    Pliila- 

dclpbia  as  vice-presi- 
dent in  charge  of  sales 
of  the  Standard  Steel 
Works  Company,  suc- 
ceeding Robert  Rad- 
ford, rc-igned.  Mr. 
Sanderson  was  born  on 
July  M).  1888.  at  Lyncii- 
burg,  Va.,  and  was  edu-  / 
cati-il  at  W'.irec-ler 
Polytechnic  Institute, 
lea\  in.u  tlure  in  1910 
He  started  as  an  appren- 
tice on  the  Seaboard 
.Air  Line,  later  finishing 
his  apprenticeship  at 
the  Baldwin  Locomo- 
tive works,  fn  1912  hv 
entered  the  New  York 
office  as  assistant  rep- 
resentative of  the  sales 
department     for     both 

the  Baldwin  Locomotive  Works  and  tlu  .Standard  Steel 
Works  Company,  rvnjaining  in  that  capacity  until  April  1, 
1919.  when  he  was  made  manager  of  the  New  York  ofiice  for 
botli  companies.  On  December  1  he  was  elected  vice-  presi- 
dent of  the  Standard  Steel  Works  Company,  as  above  noted. 

The  Chica.so  Pneumatic  Tool  Company  announces  the  appoint- 
ment of  J.  F.  Huvane  as  eastern  manager  of  compressor  and 
engine  sales,  with  headquarters  at  6  East  Forty-fourth  street, 
New  York,  and  G.  C.  VandenBoom  as  western  manager  of  com- 
pressor and  engine  .sales,  with  headquarters  at  300  North  Michi- 
gan boulevard.  Chicago.  H.  L.  Dean,  formerly  manager  of  the 
compressor  and  engine  sales  division,  has  resigned. 

The  following  companies  have  been  appointed  re])resenta- 
tives  of  the  Pneumatic  Safety  Valve  Company,  Woonsocket, 
R.  I.;  Frank  E.  Harrison,  56  Pine  street.  New  York;  the  R.  C. 
Neal  Corporation,  76  Pearl  street,  Buffalo,  N.  Y.;  the  Sixt 
&  Day  Company,  Guardian  building,  Cleveland,  Ohio; 
Midgley  &  Borrowdale,  1550  McCormick  building,  Chicago, 
111.,  and  the  Charles  A.  Dowd  Sales  Company,  320  Market 
street,  San  Francisco,  Cal. 

Mr.  Paslcy.  metallurgist,  and  Mr.  Clowes,  a  mill  production 
man.  of  Samuel  Osborn  &  Co.,  Ltd.,  Sheffield,  England,  who 
have  bren  visiting  various  plants  in  tlie  United  States  and  Canada 
makinc  a  study  of  .\merican  conditions  and  requirements,  have 
returned  to  Fniiland.  Their  visit  followed  that  of  -Arnold  Pye- 
Smith.  the  London  director,  who  was  here  during  the  summer 
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for  about  five  weeks.     B.  M    Jones  &  Co.,  Inc.,  is  the  American 
representative   of   .Samuel    Osborn  &  Co. 

S.  C.  Wilson  has  been  appointed  sales  engineer  in  the  Pitts- 
burgh, Pa.,  office,  1224  Fulton  boulevard,  of  the  Whiting  Foundry 
Equipment  Company,  Harvey,  111.,  succeeding  C.  H.  Martin.  Mr. 
Wilson  for  the  past  year  and  one-half  has  served  at  the  main 
office  and  works  of  the  company.  J.  D.  James,  who  has  been 
with  the  Whiting  company  for  the  past  eleven  years,  serving 
in  various  capacities,  has  been  appointed  assistant  to  George  F. 
Crivel,  the  company's  representative  at  430  Ellicott  Square,  Buf- 
falo, N.  Y. 

The  Dunbar  Manufacturing  Company  announces  that  the 
rorporate  name  of  the  tirm  has  been  changed  to  the  Morton 
-Manufacturing  Company.  H.  V.  Morton  is  pre-ident;  H.  H. 
.Schroycr,  vice-presi- 
dent, and  Charles  D. 
Morttm.  secretary  and 
treasurer.  The  factory 
and  general  offices  are 
situated  at  5133-39  W. 
Lake  street,  Chicago,  as 
formerly.  Among  the 
railway  appliances  han- 
dled by  this  companj- 
;i  r  i-  vestibule  dia- 
phragms (canvas  and 
steel),  steel  doors  for 
passenffcr  and  bacrgagi' 
cars,  Chanarch  steel 
flooring,  car  window 
curtains  and  fixtures, 
curtain  rollers.  sash 
locks  and  racks. 

Harry  I'.  Morton, 
president  of  the  Mor- 
ton NL'i  n  u  f  a  c  t  u  r  i  n  g 
Coniijany.  (.ntered  rail- 
way' service  with  the  Pullman  Company  in  1891.  He  served 
this  company  for  4  years  in  the  manui'acturina;  department, 
and  13  years  in  the  operating  department.  In  1907.  he  was 
appointed  vicc-presi- 
deut  and  general  man- 
.igcr  uf  the  General 
•Railway  Supply  Com- 
pany, and  seven  years 
later  became  vice-presi- 
dent and  secretary  of 
the  Acme  Supply  Coin- 
pany,  Chicago.  The  cor- 
l>orate  name  f")!  this 
company  was  changed 
to  the  Dunbar  Manu- 
facturing Company  in 
1917,  and  on  April'l  of 
that  year  Mr.  Morton 
was  elected  president 
and  treasurer  of  the 
company.  Charles  D. 
Morton  is  the  son  of 
H.  U,  Morton.  He  is 
a  graduate  of  the  Uni- 
versity of  Wisconsin, 
class  of  1917.  He  en- 
tered service  with  the  company  immediately  upon  receiving 
his  discharge   from  the  army  in  January,  1919. 

Tlie   Toledo  Crane  Company,   with  main  office  and  works  a* 
Bucyrns,    Ohio,    chart-nd    in    Ohio,    witli    a    capital    of   $.S00,000 
siicceeds  the  Toledo   Briduc  &  Crane  Company,  of  Toledo,  Ohio, 
as  builders  of  Toledo  cranes.     The  new  company  has  bought  al' 
drawinc;s,    patterns,    records,    and    every    itvm    pertaining    to    tht 
crane  business.     W.  F.  Billingsley,  who  for  the  past  11  years  ha 
been  active  in  the  management  of  the  crane  department  for  th: 
Toledo    Bridge   &   Craiic    Company,    holds    an    executive    positio; 
and   is   active   in   the   manaffement   of  the   new   company   and  ha 
with   him   intact   the    present    crane   department   organization   o 
the  Toledo   Bridge  &  Crane  Company. 
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H.  \\  .  Jacques,  for  the  past  six  3rears  manager  of  the  railway 
supply  department  of  the  Simmons  Hardware  Company,  St.  Louis, 
Mo.,  has  left  the  service  of  that  company  and  has  established  an 
office  at  404  Park\vay  building,  Philadelphia,  Fa.  He  will  repre- 
sent in  the  railroad  field  ihe  following  firms:  Baldwin  Tool 
Works,  Parkersburg,  W.  Va.;  Fayette  R.  Plumb,  Inc.,  Piiiladel- 
phia.  Pa.;  Columbus  Handle  &  Tool  Company,  Columbus,  Ind. ; 
American  Handle  Company,  Jonesboro,  Ark.;  Keller  &  Tamm 
Manufacturing  Company,  St.  Louis,  Mo.;  Western  Tinware  Com- 
pany, St.  Louis,  Mo. 

James  C.  Curric,  eastern  representative  of  the  Nathan 
Manufacturing  Omipany,  Nrw  York,' was  killed  in  an  elevator 
accident  in  New  York  City  on  December  11.  Mr.  Currie  wa> 
born  in  Scotland  09  years  ago  and  came  to  the  United  States 
vvlu-Ji  lie  was  12  years  of  age.  Shortly  afterwards  he  entered 
tlie  service  of  tlie  Pennsylvania  Railroad  as  a  fireman  ami 
later  served  as  engincman  on  the  Congressional  Limited. 
About  26  years  ago  he  went  to  the  Nathan  Manufacturing 
Company  as  its  eastern  representative  and  was  with  that  t'lrni 
until  his  death.  Mr.  Currie  was  well  known  in  the  railway 
supply  tield  and  was  assistant  grand  chief  of  the  Brotheriiood 
of  Locomotive  Engineers.  -i 

Don  L.  Clement  will  again  represent  Pratt  &  Lambert,  Inc., 
Buffalo,  N.  v.,  ill  the  railroad  field,  with  lieadquarttrs  in  New 
York.  Mr.  Clement  represented  Pratt  &  Lambert,  Inc.,  in  a  like 
capacity  until  November,  1917,  when  he  was  commissioned  in 
the  Engineer  Corps  of  the  Ignited  States  Army,  and  was  imme- 
diately assigned  to  the  35th  Engineers,  a  unit  organized  for  the 
purpose  of  erecting  railroad  cars  in  France.  He  was  overseas 
16  months,  and  during  the  greater  part  of  this  time  was  assistant 
adjutant  and  adjutant  of  the  35th  Engineers,  which  eventually 
bec*ame  one  of  the  grand  divisions  of  the  Transportation  Corps. 
He  was  discharge*!  in  May,  1919,  with  the  rank  of  captain.  Since 
."lenuiit',>  nturn  to  civilian  life,  he  has  been  connected  with 
Pratt  &  Lambert.  Inc.,  on  inside  work  of  a  special  character. 

The  American  Malleable  Castings  Association  inaugurated  a 
research  program  in  1915  to  improve  the  works'  practice  of  the 
member  companies  and  insure  a  uniform  high-grade  product. 
The  improvement  in  the  properties  of  malleable  iron,  which  has 
been  brought  about  as  a  direct  result  of  this  policy,  is  set  forth 
in  a  statement  recently  authorized  by  the  association.  Records 
of  iest>  made  in  1911  showed  the  average  ultimate  strength  of 
malleable  iron  as  manufactured  to  be  about  39,000  lb.  and  the 
elongation  under  5  per  cent.  .\  report  made  in  September,  1920. 
showed  an  average  ultimate  strength  of  over  53,000  lb.,  and  an 
average  elongation  of  over  14  per  cent.  The  report  also  showed 
that  tlic  result  of  this  co-operative  research  work  was  not  only 
to  increase  uliimate  strength  and  elongation,  but  to  increase  the 
uniformity  of  the  product. 
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Metal  &  Thermit  Corporation 

The  Metal  S:  Thermit  Corporation  has  opened  a  branch  office 
at  141  Milk  ^trcet,  Boston,  Mass.  Robert  L.  Browne  is  the  New 
England  district  manager.  O.  E.  Falls,  who  has  had  many  years 
of  experience  in  charge  of  foundry  and  thermit  welding  work  at 
the  Norfolk  Xavy  Yard,  Portsmouth.  \'a.,  has  accepted  a  posi- 
tion with  the  Metal  &  Thermit  Corporation,  New  York.  Mr. 
Falls  obtained  his  earlier  foundry  experience  from  positions  held 
at  the  Norfolk  &  Western  shops,  Roanoke,  Va..;  the  Richmond 
Locomotive  Works.  Richmond,  Va. ;  the  Pennsylvania  Engineer- 
ing Works,  New  Castle,  Pa.;  the  Franklin  Air  Cotnpressor  Works. 
Franklin.  Pa.;  and  the  Seaboard  Air  Line  shops,  Portsmouth, 
Va.  At  the  last  mentioned  company,  Mr.  Falls  began  his  first 
thermit  welding  work.  In  1905,  he  joined  the  Goldschmidt 
Thermit  Company.  New  York,  and  in  1907.  returned  to  the 
Norfolk  Navy  Yard  and  for  ten  years  did  all  or  supervised  the 
thermit  welding  work  of  that  company.  In  1917,  he  became 
superintendent  in  the  steel  foundry  of  the  Bay  V^iew  Foundry 
Company.  Sandusky,  Ohio.  Later  he  was  appointed  superin- 
tendent of  the  steel  foundry  of  the  Weatherley  Steel  Castings 
Company,  Weatherley,  Pa.,  and  still  later  superintendent  of  the 
iron  and  brass  fotmdry  of  the  Gaskins  Foundry  Company,  New 
Bern,  N.  C.  When  he  accepted  his  present  position  with  the 
Metal  &  Thermit  Corporation,  he  was  superintendent  of  the  iron 
and  brass  foimdry  of  the  Manning  Manufacturing  Company, 
Rutland.   Vt. 


H.^KDBoOK  FOR  Drillkks. — A  37-page  booklet  has  been  designed 
for  students  of  drilling  by  the  Cleveland  Twist  Drill  Company. 
Cleveland,  Ohio.  It  is  in  reality  a  thoroughly  revised,  rewritten 
and  reillustrated  edition  of  "Uses  and  Abuses  of  Twist  Drills."' 

Lifting  J.\CKS.*-The  Duff  Manufacturhig  Gmipany,  Pitts- 
burgh, Pa.,  is  distributing  catalogue  No.  104,  a  new  148-page  book 
illustrating  and  describing  the  complete  line  of  Duff  lifting  jacks. 
It  includes  jacks  of  all  types  for  steam  railway  work — track  jacks, 
car  jacks,  locomotive  jacks,  bridge  jacks  and  journal  box  jacks. 

Leather  Belting. — The  manufacture  and  renovation  of  leather 
belting  are  treated  in  Catalogue  No.  12  of  the  Consolidated  Belting 
Company,  Philadelphia,  Pa.  A  valuable  feature  of  the  catalogue 
is  a  concise  discus-ion  of  belting  problems  and  their  solution  and 
formulae  for  calculating  the  proper  sizes  and  speeds  for  belts. 

Lubrication. — Technical  discussion  of  lubrication  and  the  use 
of  lubricating  oils  in  various  industries  form  the  subjects  of  the 
articles  in  the  monthly  publication  of  the  Texas  Company.  New 
York  City.  This  magazine  is  distributed  without  cost  to  those 
who  are  especially  interested  in  the  use  and  selection  of  lubricants. 

Thermit  Welding. — An  instruction  book,  especially  prepared 
for  use  by  men  actually  perforrning  thermit  welding  repairs  in 
railroad  shops,  has  recently  been  issued  by  the  Metal  &  Thermit 
Corporation,  New  York.  This  booklet,  which  is  known  as 
Pamphlet  No.  41,  is  of  convenient  pocket  size  for  ready  reference. 

Lathe  and  Planer  Tools. — A  32-page  catalogue  has  been  is- 
sued recently  by  the  Ready  Tool  Company,  Bridgeport.  Conn., 
showing  the  various  kinds  and  sizes  of  tools  manufactured  by  this 
company.  These  tools  include  high-speed  lathe  centers ;  lathe, 
Lirinder  and  milling-machine  dogs;  lathe  and  planer  tools,  hold- 
downs,  and  belt  sticks. 

Radial  Drills. — The  Western  Machine  Tool  Works,  Holland, 
Mich.,  has  recently  issued  catalogue  No.  21,  in  whirh  its  line  of 
plain  and  universal  radial  drills  is  fully  described  and  illustrated. 
'Die  special  feature  of  these  drills  is  the  low  hung  drive  in  wiiich 
ti;e  spindle  driving  gear  is  locat<.'d  at  the  lower  end  of  the  spindle 
inst   .ihoVe  the  socket.  L      ., 

lloi-TS. — The  Wright  Manufacturing  Company  of  Lisbon,  Ohio, 
manufacturers  of  liigh  speed  hoists,  screws  and  difTerential  blocks 
and  steel  trolleys,  liave  issued  an  attractive  new  catalogue  descrip- 
tive of  their  line.  It  contains  much  data  of  use  to  those  interested 
in  hoists  and  a  portion  of  tlie  catalogue  is  devoted  to  a  discussion 
of  the  various  types  of  hoists  and  the  field  of  usefulness  of  each. 

Instruction  Book  for  Railroad  Shqp.s.^ — The  Metal  &  Thermit 
Corporation.  New  York,  has  just  issued  a  >mall  Thermit  railroad 
uistruetion  book.  No.  41,  expressly  prepared  for  use  by  men 
;atually  performing  Thermit  welding  railroad  repairs.  The 
I'amphlct  is  of  a  convenient  pocket  size  and  the  instructions  have 
iieen  condensed  into  the  smallest  possible  space  consistent  witb 
clearness  aand   thoroughness. 

Spanish  Leaflet.^ — That  the  English-speaking  race  is  not  the 
only  large  tiser  of  thread-cutting  machinery  is  indicated  by  the 
fact  tliat  the  Landis  Machine  Company,  Waynesboro.  Pa.,  ha«; 
issued  recently  a  16-pagc  leaflet,  in  Spanish,  describing  Landis 
tliread-cutting  machinery.  This  leaflet  is  intended  for  distribu- 
tion in  Spain  and  South  America  an<l  includes  many  illustrations 
of  ditTcrent  types  of  machines,  together  with  their  descriptions, 
from  the  earliest  days  to  the  present  time. 

Reili.-s-  Feed  Water  Heater. — Bulletin  No.  260  has  been  issiied 
by  the  Griscom-Russell  Company,  New  York,  describing  two 
types  of  Reilly  feed  water  heaters.  It  is  pointed  out  in  the  first 
part  of  the  bulletin  that  the  prime  function  of  a  boiler  is  to  gen- 
erate steam,  not  to  heat  water  Special  emphasis  is  laid  on  the 
value  of  feed  water  heaters  in  saving  fuel,  increasing  boiler  ca- 
pacity, reducing  the  cost  of  maintaining  a  boiler  and  increasing, 
its  life.  A  method  of  computing  the  actual  saving  resulting  from 
the  use  of  a  feed  water  heater  is  given.  Complete  tables  of  di- 
mensions for   the  different  sizes  of  heaters  are  includecj   in   the 
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bulletin.  The  proper  methods  of  installing  Reilly  heaters  are 
shown  in  detail,  together  with  the  information  required  when 
ordering. 

Radius  To<m.s. — The  advantages  of  standard  radius  lathe  and 
planer  tools  are  plainly  indicated  in  a  little  booklet  issued  re- 
cently by  the  R.  G.  Smith  Tool  &  Manufacturing  Company, 
Newark,  N.  J.  Illustrations  are  included  showing  how  con- 
vex or  concave  surfaces  of  any  standard  radius  can  be  ma- 
chined by  the  use  of  special  cutters.  A  holder  is  provided  for 
the  cutter,  which  may  be  used  almost  indetinitely,  as  it  can  be 
reground  many  times  without  altering  the  cutting  radius. 

Rail  Welding. — The  Metal  &  Thermit  Corporation,  New  York, 
has  issued  a  new  and  revised  Thermit  rail  welding  pamphlet, 
No.  39,  which  describes  the  various  ways  in  which  Thermit  weld- 
ing can  be  advantageously  used  for  rail  welding,  such  as  for 
eliminating  rail  joints  and  track  maintenance  expense  in  ordinary 
paved  track,  for  making  low  cost  and  low  maintenance  frogs  and 
crossings,  for  repairing  motor  cases  and  truck  frames  and  for 
welding  steam  railroad  rails  in  paved  streets  or  where  main  high- 
ways cross  the  tracks. 

Tubular  Steel  Poles. — Bulletin  No.  14-C  of  the  National  Tube 
Company,  Pittsburgh,  Pa.,  is  an  attractive  48-page  booklet  which 
sets  forth  the  advantages  of  tubular  sted  poles.  The  application 
of  this  type  of  support  to  high  automatic  or  manual  signals,  trol- 
ley wires,  telegraph  and  telephone  lines,  transmission  lines  and 
lighting  fixtures,  is  illustrated  and  described.  A  tabulation  of 
sizes,  weights,  etc.,  facilitates  the  selection  of  the  pole  best  suited 
for  the  particular  service.  The  closing  pages  of  the  bulletin  are 
devoted  to  tables,  giving  the  properties  of  steel  pipe. 

Carbonfree  Metals. — The  Metal  &  Thermit  Corporation,  New 
York,  has  issued  the  fourth  edition  of  its  Thermit  Carbon- 
free  Metals  and  Alloys  Pamphlet  No.  20.  The  pamphlet,  in 
addition  to  containing  a  detailed  description  of  the  properties  and 
characteristics  of  the  various  carbonefree  metals  and  alloys  manu- 
factured by  this  company,  includes  also  for  the  first  time  an  ex- 
planation of  the  advantages  of  using  tungtabs  or  tablets  of  pure 
tungsten  metal  in  the  production  of  high  speed  steel  and  other 
alloys  containing  tungsten  instead  of  using  tungsten  powder  and 
ferro-tungsten. 

Wrought-iron  Pipe.— Bulletin  No.  1,  issued  recently  by  the 
Reading  Iron  Company,  Reading,  Pa.,  is  a  finely  illustrated  31-page 
bulletin  describing  wrought-iron  pipe,  both  in  manufacture  and 
service.  An  interesting  account  is  given  of  the  origin  and  develop- 
ment of  the  wrought-iron  industry.  Illustrations  and  de- 
scriptions are  given  of  the  various  processes  entering  into  the 
manufacture  of  wrought-iron  pipe,  including  the  puddling  process, 
manufacture  of  the  skelp,  and  the  different  operations  in  making 
the  final  product.  The  advantages  of  wrought-iron  pipe  over 
steel  pipe  are  conuyented  upon,  and  the  last  few  pages  of  the 
bulletin  show  some  interesting  examples  of  the  use  of  wrought- 
iron  pipe. 

Die  Blocks.— Catalogue  No.  3  entitled  "Die  Blocks"  has  been 
issued  by  the  Pennsylvania  Forge  Company,  Philadelphia,  Pa. 
The  catalogue  explains  that  quality  and  uniformity  should  be  the 
first  consideration  in  ordering  die  blocks.  The  first  cost  of  the 
steel  is  negligible  compared  with  the  expense  of  sinking  and  the 
risk  of  cracking  in  hardening.  It  is  stated  that  die  blocks  made 
by  this  company  are  made  of  acid  open  hearth  steel  in  10-ton 
furnaces,  insuring  uniformity  of  product.  A  description  of  the 
various  grades  of  die  blocks  is  given  in  the  catalogue,  together 
with  recommended  heat  treatment.  A  compete  table  of  the 
weights  of  die  blocks  is  shown;  also  a  table  of  draft  angles  for 
die  sinkers. 

Skin  Sores  and  Boils.— "Causes  of  STcin  Sores  and  Boils 
Among  Metal  Workers"  is  the  title  of  a  51 -page  booklet  issued 
recently  by  E.  F.  Houghton  &  Co.,  Philadelphia,  Pa.  One  of  the 
serious  problems  confronting  the  metal-cutting  industries  is  that 
of  boils  and  skin  sores  among  operators,  and  this  booklet  presents 
the  results  of  a  complete  investigation  of  the  subject  made  by  the 
Houghton  research  staff.  The  work  is  thoroughly  practical  and 
shows  that  wherever  the  suggestions  for  prevention  of  infection 
have  been  applied  in  a  common  sense  manner,  the  infection  has 
been  cut  down  and  in  some  cases  eliminated.  The  investigation 
also  showed  no  grounds  for  the  widespread  belief  that  cutting 
compounds  are  primarily  responsible  for  the  various  forms  of 
infection  among  metal-cutting  operators. 


Industrial  Relations  Work  of  Westinchousk  Aik  Brakx 
Company. — An  attractive  illustrated  book  describing  the  agencies 
that  have  been  established  to  promote  the  general  well-being  of 
the  employees  and  to  facilitate  pleasant,  harmonious  industrial 
relations,  has  recently  been  issued  by  the  Westinghouse  Air  Brake 
Company  as  publication  9044.  The  efforts  of  this  company  to  co- 
operate with  its  employees  have  extended  over  more  than  a  half 
century.  At  present  the  company  has  an  Industrial  Relationship 
Committee,  a  pension  system,  a  relief  department,  a  workmen's 
compensation  fund,  Y.  M.  C.  A.  and  Y.  W.  C.  A.  buildings  and 
other  social  activities.  All  these  are  outlined  in  a  maimer  that 
makes  the  book  valuable  to  anyone  interested  in  the  subject  of 
relation  between  employer  and  employee. 

Magnesia  Pipe  and  Boiler  Covers. — The  field  for  heat  insulat- 
ing coverings  for  pipes  and  boilers  is  covered  in  a  thorough  man- 
ner in  an  attractive  booklet  entitled  "Defend  Your  Steam"  pub- 
lished by  the  Magnesia  Association  of  America,  Philadelphia. 
Numerous  accounts  of  tests  and  extracts  from  technical  papers 
arc  given  to  show  the  efficiency  of  magnesia  as  insulating  material. 
The  process  of  manufacture  from  Dolomite  rock  is  described  and 
descriptions  and  illustrations  of  typical  installations  are  given. 
The  book  contains  tables  showing  the  losses  from  bare  steam 
pipes  and  the  saving  in  fuel  and  in  money  effected  by  the  use 
of  magnesia  insulation.  The  specifications  of  the  Magnesia  Asso- 
ciation are  included  and  charts  are  shown  from  which  the  thick- 
ness of  covering  for  the  maximum  net  saving  can  be  obtained. 

Leather  Belting.— Bulletin  No.  101,  entitled  "Standardized 
Leather  Belting,"  and  containing  96  pages,  has  been  issued  by  the 
Graton  &  Knight  Manufacturing  Company,  Worcester,  Mass. 
The  advantages  of  standardization,  not  only  in  the  manufacture 
of  leather,  but  power  transmission  belting,  are  explained  and 
illustrations  given  of  the  kinds  of  belting  used  for  different  pur- 
poses. Among  other  sections  of  interest  in  the  bulletin  are  two 
devoted  to  the  machine  and  woodworking  shops.  In  each  case, 
full  directions  are  given  for  ordering  the  best  belts  for  the  indi- 
vidual machines.  The  belt  widths  are  shown,  together  with  the 
horsepower  transmitted  under  various  conditions.  The  last  few 
pages  of  the  bulletin  are  devoted  to  different  methods  of  lapping 
belts,  rules  for  obtaining  tension  belts,  and  tables  containing  in- 
formation of  value  to  belt  users. 

Packless  Valves. — Every  engineer,  architect,  fitter  and  user 
of  valves  realizes  the  importance  of  eliminating  leaks  at  valve 
handles.  The  actual  expense  of  repacking  a  dozen  or  more  valves 
on  a  system  may  not  be  in  itself  a  big  item,  but  when  the  repack- 
ing of  important  valves  necessitates  tying  up  part  of  the  power 
house  equipment  the  incidental  cost  is  very  high.  Packless  valves 
are  coming  into  more  common  use  and  an  effective  form  of  this 
valve  is  described  in  an  eight-page  folder  published  by  the  Defi- 
ance Packless  Valve  Company,  Chicago,  111.  This  valve  has  a 
metal  to  metal  seat  with  a  non-rising  double  taper  stem  upheld 
by  a  spring.  It  is  claimed  to  be  non-leakable.  Valves  of  this 
type  are  fully  tested  before  shipment  and  may  be  used  for  low 
and  high  pressure  steam,  hot  and  cold  water,  oil  and  air,  up  to 
and  over  2,000  lb.  Among  the  advantages  claimed  for  the  Defi- 
ance Packless  Valve  are  simplicity  of  design  and  construction, 
rlimination  of  all  packing  and  easy  turning  under  high  pressure. 

Thermit  Mill  and  Foundry  Practice. — The  Metal  &  Thermit 
Corporation,  New  York,  has  just  issued  the  third  edition  of  the 
Thermit  welding  pamphlet  No.  17,  for  mill  and  foundry  repairs. 
The  new  edition  has  been  revised  and  brought  up  to  date  both 
as  regards  new  practices  recommended  and  illustrations  show- 
ing recent  interesting  repairs  on  certain  types  of  equipment  which 
were  executed  since  the  publication  of  the  former  edition. 

The  pamphlet  begins  with  a  general  discussion  of  the  proper 
applications  and  fields  for  oxy-acetylene,  electric  and  Thermit 
welding,  respectively.  It  then  describes  in  detail  the  methods  to 
be  followed  and  apparatus  used  in  welding  iron  and  steel  sections 
in  general.  Later  it  outlines  thoroughly  special  applications  of 
Thermit  welding,  such  as  for  crankshaft,  pinion  and  roll  repairs, 
and  also  for  cast-iron  welding.  Not  previously  included  in  for- 
mer editions  of  this  pamphlet  is  a  description  of  a  new  method 
of  welding  teeth  in  pinions.  The  pamphlet  concludes  by  ex- 
plaining the  various  applications  of  Thermit  in  foundry  practice, 
such  as  for  increasing  the  temperature  of  iron  and  steel,  facili- 
tating the  introduction  of  other  metals  which  it  is  desired  to 
?lloy  for  special  purposes,  keeping  metal  and  risers  liquid  for  a 
considerable  period  and  making  small  steel  castings. 
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The  statement  made  by  J.  C.  Fritts,  master  car  builder  of 
the  Delaware,  Lackawanna  &  Western  in  a  paper  before  the 
.VV>  .■■■".        ;       January  meeting  of  the  Western  Rail- 
'•  ./        A  way  Club,  that  a  very  large  part  of  the 

.: '.  "!  Difficult  present   bad    order   equipment  can   be 

"  Problem  confined    to    approximately     400,000 

cars  is  a  fact  which  should  be  kept 
clearly  in  mind  in  considering  the  present  unsatisfactory  car 
conditions.  The  real  problem  may  be  even  more  sharply 
defined.  Probably  not  less  than  three-quarters  of  these 
400,000  cars  are  30-ton  and  40-ton  box  cars,  with  weak  draft 
sills  and  ends,  which  are  in  circulation  all  over  the  country 
when  the  demand  for  cars  is  great.  How  can  the  extravagant 
maintenance  expenditures,  the  constant  delays  to  traffic  and 
the  constant  risk  and  frequent  damage  to  which  the  lading 
in  these  cars  is  subjected  be  eliminated?  When  cars  are 
in  demand  there  is  little  opportunity  to  improve  the  condi- 
tion of  this  equipment.  At  such  times  much  of  it  is  on 
foreign  lines  and  the  frequent  sojourns  on  the  repair  track 
at  best  result  only  in  repairs  in  kind,  which  are  not  of  con- 
structive value.  When  away  from  home  the  only  construc- 
tive measure  possible  is  the  retirement  and  dismantling  of 
these  cars  under  Rule  120.  But  it  is  evident  that  owners 
are  refusing  to  authorize  extensive  retirements  under  this 
rule,  and  it  is  probable  that  until  confidence  is  restored  in 
the  stability  of  equipment  prices  most  of  these  old  cars  may 
be  expected  to  remain  in  service.  How,  then,  are  they  to  be 
made  fit  for  service  ?  Evidently  this  can  only  be  done  by  the 
owning  road  and  the  opportunity  for  rehabilitation  is  offered 


the  owning  roads  only  when  there  is  a  surplus  of  cars  such 
as  has  been  created  by  the  present  business  recession.  It  is 
unfortunate  that  the  opportunity  is  only  offered  at  a  time 
when  the  railroads  are  financially  unable  to  take  full  advant- 
age of  it,  and  for  that  reason  the  results  of  every  hour's  labor 
that  is  expended  should  be  made  to  produce  the  utmost  return 
by  thoroughly  overhauling  a  few  cars  and  not  attempting  to 
turn  out  as  many  cars  as  possible  with  the  least  amount  of 
work  per  car.  Only  in  this  way  may  any  improvement  in 
the  condition  of  freight  cars  be  expected. 


.,:    What  Are 

the 
Real  Remedies? 


A  careful  consideration  of  the  present  unsatisfactory  con- 
diti(»i  of  freight  cars   does  not  suggest  the  possibilit}-  of 

finding  a  remedy  the  application  of 
which  may  be  expected  to  effect  an  im- 
mediate cure.  The  malady  long  ago 
became  chronic  and  the  symptoms  are 
now  only  a  little  more  acute  than  usual. 
No  permanent  improvement  can  l>e  expected  until  the  deep- 
seated  causes  are  located  and  removed.  The  present  condi- 
tions are  due  in  a  very  large  measure  to  the  failure  of  each 
railroad  to  give  to  all  cars  "equal  care  as  to  inspection  and 
repairs,  regardless  of  responsibility  for  expenses  of  repairs." 
There  are  two  principal  reasons  for  this  failure.  The  first 
is  the  inability  of  the  roads  to  make  thorough  repairs  in 
kind  to  cars  differing  from  their  own  standards  without  ex- 
cessive delays,  and  the  inability  under  the  rules  to  applv 
l)etterments  to  other  than  their  own  cars.     The  second  reason 
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for  this  failure  is  the  lack  of  any  incentive  for  the  indi- 
vidual road  to  do  more  than  the  minimum  amount  of  work 
necessary  to  get  the  foreign  car  off  its  line  as  more  than 
this  amount  of  work  is  of  no  direct  benefit  to  itself.  Two 
possibilities  suggest  themselves  for  removing  the  first  diffi- 
culty; either  a  change  in  the  rules  removing  some  of  the 
limitations  on  foreign  car  repairs,  or  the  development  of  a 
more  complete  program  of  standard  and  interchangeable 
details.  The  first  is  obviously  unfair  to  the  car  o^vners  until 
the  latter  has  been  developed  and  it  is  improbable  that  any 
accomplishment  will  be  obtained  in  either  direction,  except 
as  the  result  of  a  long  period  of  slow  and  painful  effort. 
There  is  only  one  way  to  overcome  the  second  great  cause  for 
the  chronic  state  of  dilapidation  of  freight  cars  and  that  is 
to  provide  the  now  lacking  incentive.  In  the  commercial 
and  industrial  world  the  one  incentive  which  produces  activity 
is  the  hope  or  prospect  of  profit.  Railroad  corporations  are 
no  different  in  their  nature  than  those  in  other  fields,  and 
the  prospect  of  profit  on  any  transaction  is  the  only  incentive 
likely  to  cause  whole-hearted  performance.  The  suggestion 
that  prices  for  labor  and  material  be  set  high  enough  to  show 
a  profit  above  the  cost  of  labor  and  material  plus  the  over- 
head, offers  a  means  of  supplying  this  incentive.  The  effect 
of  such  an  incentive  would  probably  be  less  manifest  in  the 
amount  of  repairs  to  foreign  cars  than  in  the  greater  efforts 
by  owning  roads  to  keep  their  own  cars  in  the  best  possible 
condition,  in  order  to  avoid  as  much  as  possible  the  payment 
of  the  high  repair  bills.  The  most  beneficial  effect  immedi- 
ately following  the  adoption  of  such  a  plan  would  probably  be 
the  retirement  or  complete  rehabilitation  of  the  large  number 
of  cars  now  in  service  which  long  since  ceased  to  be  economi- 
cal carrying  units.  What  disadvantage  to  such  a  plan  can 
offset  its  value  as  a  potent  force  to  raise  the  standard  of 
freight  car  maintenance? 


These  lubricators  have  demonstrated  their  ability  to  reduce 
flange  wear  and  cutting  action  to  a  minimum  and  indirectly 
increase  the  life  of  rails  on  curves  and  locomotive  mileage. 
Flange  lubricators  are  for  the  most  part  simple  and  auto- 
matic in  action,  requiring  little  attention,  but  without  this 
little  attention  they  become  absolutely  valueless  for  the  pur- 
pose intended.  If  examined  at  least  once  each  trip  to  make 
sure  that  they  are  not  clogged  with  dirt  or  caught  in  such  a 
way  as  to  be  rendered  inoperative,  automatic  flange  lubri- 
cators will  go  far  toward  solving  the  problem  of  sharp  flanges. 


"An  ounce  of  prevention  is  worth  a  pound  of  cure"  and  the 
,v     old  saying  was  never  more  true  than  when  applied  to  the 

malady    commonly    known    as    sharp 

,'"      Sharp-...!       flanges.      Locomotives     credited     with 

::"■;•/.■.      Tire  "..""•.       only  20,000  or  30,000  miles  keep  com- 

.,.;   Flanges  ing   again   and   again  to  repair  shops 

'      '•  with    flanges   worn   thin   on   the   front 

driving  wheels.     The  prevention  of  this  excessive  cutting 

.       action  would  save  the  railroads  thousands  of  dollars  an- 

/   nually.     With  the  long  wheel  base  of  a  modern  locomotive, 

it  is  practically  impossible  to  eliminate  excessive  side  pres-- 

/'.:   sure  on   the   front  driving   wheel   flanges,   especially  when 

;     rounding  sharp  curves.     Provision  for  additional  side  play 

':    on   the   front   wheels  and   in   some  cases   setting   the  tires 

■     slightly  nearer  together  helps,  but  by  no  means  solves  the 

;        problem.     Cutting  action  continues,  front  flanges  are  worn 

.  to  the  limit  of  thickness,  and  there  is  a  resultant  serious  loss 

of  revenue  while  locomotives  are  held  out  of  service  waiting 

:..  ■    for  and  receiving  necessary  repairs. 

When    flanges   become    sharp    after   only    a    few   months 

service,  the  machinery  is  usually  in  good  condition  and  re- 

;  ';    pair  work  on  the  locomotive  consists  of  dropping  the  front 

-.;      wheels,   removing  the   tires,   applying   and   turning   another 

:,    pair  and  replacing  them  under  the  locomotive.     In  case 

•;     second-hand   tires,   which  will  turn  down  to  the  required 

.;":   diameter,  are  not  available,  it  is  necessary  to  apply  a  pair 

;••  of  new  tires  and  turn  them,  in  an  extreme  case,  from  three 

and  one-half  down  to  two  inches  thick,  with   a  resultant 

v;      waste  of  material.    In  addition,  the  entire  shop  schedule  is 

.-.     disarranged  by  injecting  this  light  repair  work,  especially  if 

',■'_■  the  wheel  department  is  already  working  to  capacity. 

It  is  not  overstating  the  case  to  say  that  the  problem  of 

.  '    sharp  flanges  can  be  greatly  simplified  if  not  solved  by  the 

application  and  proper  maintenance  of  some  form  of  auto- 

^■    matic  flange  lubricator,  of  which  several  are  on  the  market. 


It  is  natural  that  the  early  stages  of  the  development  of  an 
art  such  as  fusion  welding  should  be  devoted  exclusively  to  '  "•   / 

the  technique  of  the  process  itself.  The 
Next  Step  process   has    continually   been   put   to 

in  Welding  new   uses   with    little   thought   beyond 

Development  questions    of    manipulation,    the    con- 

trolling  factor   being   the   convenience  •; 
with  which  the  work  may  be  done  and  the  large  saving  to 
be  effected  in  material.     It  i.<  not  surprising  that  in  some 
cases   the   results   of   the   application   of  the  process   have 
raised  serious  questions  in  the  minds  of  railroad  officers  as 
to  the  safety  of  the  use  of  the  process  on  some  classes  of 
work  already  well  within  the  field  of  application.     Cases 
have  occurred  where  the  employment  of  fusion  welding  to 
fill  out  tires  with  flat  spots,  heat  treated  parts  or  pieces 
forged  too  small  to  finish,  has  apparently  led  to  failures. 
The  only  satisfactory  answer  to  the  questions  raised  by  such 
instances  is  one  founded  on  knowledge  and  not  on  unsup- 
ported  theory.      Investigations   such    as  that  made  by  the    ;, 
Chicago,  Rock  Island  &  Pacific,  described  elsewhere  in  this 
issue,  are  of  the  utmost  value,  and  strongly  indicate  that  at   ;•     " 
present  there  is  more  need  for  attention  to  the  effect  of  the    •  •.  .^." 
welding  operations  on  the  metals  worked  on  than  to  refine-   • 
ments  in  the  technique  of  the  operations  themselves.     Gen- 
eral investigation  in  this  phase  of  the  subject  will  do  much 
to  direct  intelligently  the  future  extensions  in  the  applica- 
tion of  the  art,  and  by  avoiding  some  of  the  pitfalls  such 
as  have  already  been  encountered,  prevent  the  placing  of  re- 
actionary limitations  on  the  great  possibilities  for  economy 
vet  unattained. 


No  doubt  exists  as  to  the  important  part  played  by  valve    -> 
gears  in  locomotive  operation.     Ease  of  handling,  quick  re-   ^ 

sponse  of  a  locomotive  to  its  throttle   " 
Maintain  and   economical    fuel   consumption   all 

Locomotive  depend   upon    an   efficient   valve   gear. 

Valve  Gears  properly  maintained.     Valves  must  be 

square,  with  leads  and  cut-offs  ad-  ' 
justed  to  predetermined  standards,  or  the  fuel  wasted  in  the 
course  of  a  few  months  or  a  vear  will  amount  to  manv  tons 
for  each  locomotive.  Designers  of  the  several  valve  gears 
now  on  the  market  have  bent  every  effort  to  perfect  them, 
but  this  is  of  no  avail  unless  they  are  maintained  so  as  to 
make  efficient  locomotives.  In  far  too  many  cases,  the  ir- 
regular exhausts  of  passing  locomotives  show  at  once  that 
their  valves  are  not  square,  caused  by  careless  work  in  the 
back  shops  or  lack  of  attention  at  roundhouses.  In  either 
case,  the  fault  should  be  remedied  to  allow  railroads  to  profit 
by  the  resultant  increased  train  acceleration  and  decreased 
fuel  consumption.  Ordinarily  it  takes  about  eight  hours  to 
set  the  valves  on  a  heavy  locomotive,  but  it  is  not  safe  to 
insist  on  an  arbitrary  length  of  time  for  this  operation.  An 
unexpected  difficulty  may  often  develop  and  delay  the  work 
two  or  three  hours.  The  only  safe  way  is  to  develop  depend- 
able valve  setters  and  allow  them  time  enough  to  overcome 
difficulties  and  do  the  job  right.  Valve  setting  is  one  of  the 
last  operations  in  repairing  a  locomotive  and  unfortunately 
there  is  a  tendency  to  slight  the  work  rather  than  delay  a 


February,  1921 


RAILWAY    MECHANICAL    ENGINEER 


71 


locomotive  in  the  shop.  This  is  false  economy.  With  the 
high  price  of  coal,  it  is  especially  important  that  locomotive 
valve  gears  be  properly  set  and  maintained  in  the  best  pos- 
sible operating  condition. 


COMMUNICATIONS 


Somewhere  between  the  automatic  and  single  purpose  turn- 
ing machine  lies  the  field  of  use  for  turret  lathes,  bounded 
I  by  fairly  distinct  lines  of  demarcation 

'  Turret  and  within  which  the  turret  lathe  has 

Lathe  no    close    competitor.      For    quantity 

Practice  production,  the  automatic  affords  great 

possibilities  of  increased  output  at 
less  cost  per  piece,  while  for  work  involving  a  single  turning 
operation  the  common  lathe  usually  is  best  adapted.  Be- 
tween these  two  extremes,  however,  there  is  a  range  of  work 
best  performed  on  the  turret  lathe  which  thus  becomes  an 
important  factor  in  machine  shop  operation.  Turret  lathes 
of  American  make  are  adapted  for  both  bar  and  chucking 
work,  the  change  from  one  to  the  other  being  made  easily 
and  quickly.  By  working  the  tools  in  the  turret  and  car- 
riage simultaneously,  a  large  amount  of  time  is  saved  and 
the  arrangement  of  cutting  tools  and  stops  for  work  in- 
volving several  operations  eliminates  resetting  many  tools, 
reduces  measurements  required  and  speeds  up  the  work. 
Many  railroad  shops  today  should  be  equipped  with  addi- 
tional turret  lathes  and  provision  made  for  the  more  effective 
use  of  those  already  installed.  Methods  of  tooling  are  very 
important  in  any  attempt  to  secure  maximum  production, 
and  attention  is  called  to  an  article  in  this  issue,  showing 
the  tooling  of  turret  lathes  for  machining  several  locomotive 
parts.  The  sequence  of  operations,  methods  of  tooling  and 
respective  times  are  given  and  the  article  should  be  of  par- 
ticular value  to  those  interested  in  machine  shop  produc- 
tion. Probably  the  greatest  value  of  the  Railway  Mechani- 
cal Engineer  to  shop  men  lies  in  the  opportvmity  it  offers  for 
comparing  experiences  and  finding  out  what  the  other  fellow 
is  doing.  It  is  suggested  that  the  article  referred  to  be  care- 
fully studied  and  information  submitted  regarding  any 
methods  of  machining  which,  in  the  opinion  of  the  reader, 
will  turn  out  as  good  work  in  less  time  than  those  shown. 


For  a  Sound 
Knowledge  of 
Heat  Treating 


The  need  for  the  greatest  care,  based  on  accurate  knowledge, 
in  the  heating  of  steel  either  for  forging  or  hardening  has 

been  quite  generally  too  little  appre- 
ciated. The  wide  range  of  possibilities 
for  the  control  of  the  physical  proper- 
ties of  steel  by  skillful  heat  treatment 
which  have  only  recently  been  opened 
up  to  industry,  has  brought  into  strong  relief  this  general 
lack  of  accurate  information  on  the  subject.  To  the  Chicago 
chapter  of  the  American  Society  for  Steel  Treating  belongs 
the  credit  for  one  of  the  first  practical  steps  to  overcome  this 
handicap.  A  committee  of  the  chapter  composed  of  men 
engaged  in  the  metal  working  industries  of  Chicago  has 
prepared  the  texts  for  a  course  on  forging  and  heat  treatment 
of  steel,  with  the  co-operation  of  the  Armour  Institute  of 
Technology  and  the  Lewis  Institute,  and  evening  classes  are 
now  being  organized  at  both  of  these  institutions.  These 
courses  are  the  beginning  of  a  movement  which  may  rapidly 
accelerate  the  practical  application  of  possibilities  in  all  in- 
dustries which  so  far  have  nowhere  been  fully  realized  unless 
perhaps  in  the  automobile  industry.  Manifestly,  such  a 
course  cannot  take  the  place  of  practical  experience.  Ex- 
perience in  the  shop  aJone,  however,  unsupplemented  by 
laboratory  research  or  the  study  of  the  results  of  such  re- 
search, will  never  make  a  really  skilled  heat  treater.  In  no 
other  lines  of  work  is  so  much  of  vital  importance  hidden 
from  the  operator  as  in  those  involving  the  heating  of  metal, 
and  real  advancement  can  only  come  when  to  practical  skill 
IS  added  a  thorough  knowledge  of  these  hidden  facts. 


Pencil  Repairs  and  Inexperienced  Foremen 

lllBCHAIflCSVILLE,    N.    Y. 

To  THE  Editor:      .   ^    ."  _' 

I  have  read  numerous  letters  in  the  Ratkoay  Mechanical 
Engineer  about  the  mechanics  in  the  motive  power  depart- 
ment not  being  efficient  in  their  work.  I  disagree  with 
some  of  these  letters,  for  there  is  too  much  work  done  right 
at  the  foreman's  desk  on  the  reports  of  the  inspectors  and 
engineers  with  a  well-sharpened  lead  pencil  and  not  by 
the  mechanic.  No  power  can  stand  up  under  the  workman- 
ship of  a  little  lead  pencil. 

It  looks  at  times  as  though  the  superior  officers  would 
rather  have  the  payroll  look  good  at  the  end  of  the  month 
than  to  keep  the  power  out  of  the  back  shop,  though  engines 
cannot  make  any  money  in  the  shop.  What  is  saved  in  one 
month  on  the  payroll  is  taken  out  of  one  engine  in  one  trip. 

When  an  engine  comes  out  of  the  shop,  it  is  all  painted 
up  and  the  roundhouse  foreman  may  think  it  does  not  need 
the  wedges  or  the  back  ends  keyed  up  for  some  three  or  four 
months.  He  may  finally  get  around  to  have  the  wedges  set 
up  after  the  boxes  are  pounded  to  pieces  and  the  old  rod 
bushings  that  were  taken  out  in  the  shop  would  sound  better 
in  the  rod  than  the  new  ones.  Hundreds  of  dollars  are  spent 
on  the  engine  because  of  the  roundhouse  foreman  who  is" 
trying  to  keep  the  engines  from  coming  across  the  tui^itable' 
to  be  inspected  and  the  necessary  work  done  to  keep  the 
power  in  shape. 

This  appeals  to  me  as  very  poor  management,  not  on  the 
part  of  the  master  mechanic,  but  the  supervisory  forces  under 
him.  Just  for  the  want  of  about  three  hours'  work  to  reduce 
a  back  end  or  a  front  end  the  engine  is  allowed  to  go  out 
and  the  next  day  it  is  towed  in  on  account  of  a  piston  rod, 
crosshead  or  back  end  strap  broken  and  then  it  is  laid  to 
poor  workmanship  on  the  part  of  the  mechanical  forces. 

No  foreman  can  bring  jDower  back  to  first-class  shape  that 
is  ready  for  the  shop  but  the  new  power  out  of  the  shops  and 
frcHn  the  locomotive  works  can  be  keprt  up  and  inside  of 
eight  or  nine  months  you  can  see  the  vast  difference  in  the 
number  of  engines  that  have  been  going  to  the  back  shop 
but  are  now  in  service  on  the  road.  The  railroads  of  today 
need  system  and  efficient  work  foremen,  not  a  bunch  of 
school  kids  to  be  foremen  over  a  body  of  mechanics.  The 
foremen  of  today  ought  to  be  in  a  position  to  direct  the  men, 
not  have  them  directing  him  how  a  job  had  ou^^t  to  be  done 
along  with  the  handling  of  his  forces.     -^ '^- -■".■::■''-'■  ■-■-^.:'-^'\. 

A.  F.  Barbolt. 


!'/.■-•;■;■>■';;';■' ^\-'^-       Assigning    Engines     '^'--'-z'^'' ■:■{'" 'il: .) 

'  -,.....        Chapleau,  Ont.,  Canada. 

To  the  Editor:      ' 

In  your  issue  of  November  I  read  over  very  carefully  a 
communication  by  Geo.  N.  Clouser  cm  assigning  engines. 
I  do  not  know  whether  Mr.  Clouser  has  reference  to  some 
particular  railroad  or  railroads  in  general;  if  not  the  latter, 
then  it  would  appear  that  the  road  he  has  reference  to  has 
some  local  conditions,  coupled  with  a  shortage  of  power,  that 
would  make  it  difficult  to  always  have  a  suitable  engine  to 
handle  the  different  sizes  of  trains,  or  it  shows  a  deplorable 
lack  of  supervision  and  organization  to  run  engines  of  dif- 
ferent capacity  indiscriminately  on  all  trains  regardless  erf 

size.  v,:v:}-.. 

The  third  paragraph,  complaining  of  big  engines  on  small 
trains  and  small  engines  on  big  trains,  would  indicate  that 
there  was  absolutely  no  co-operation  between  the  yard  office 
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and  the  engine  house.  If  the  traffic  superintendent  had  to 
explain  to  some  superior  officer  who  knew  the  game  why  the 
locomotives  were  not  pulling  100  per  cent  trains,  at  least  in 

-  one  direction  and  give  the  reason  in  each  individual  case, 
there  should  be  an  improvement  before  long  or  a  new  man 
on  the  job.  .  ■.     ;•  \'- '-■-■'}-. 

Surely  the  assignment  of  engines  shouW  be  placed  where 
it  belongs,  viz.,  with  the  general  superintendent  and  master 
mechanic  of  each  district.  They  are  in  a  position  to  know 
where  to  place  the  right  proportion  of  light  and  heavy  power. 
It  is  then  up  to  the  division  officers  to  see  that  each  engine 
has  100  per  cent  of  its  haulage  cai:)acity  hooked  on  behind 
the  tender  and  it  is  up  to  the  road  foreman  or  division  mas- 
ter mechanic  and  locomotive  foremen  to  see  that  they  are 
kept  in  a  condition  to  do  it.  If  there  is  sufficient  motive 
power  on  the  division  or  territory  in  question  to  handle  the 
traffic,  or  even  if  they  are  short  of  power  occasionally,  it  is 
the  duty  of  the  chief  despatcher  to  know  just  what  is  doing, 
and  get  suitable  engines  back  to  the  terminals  where  they 
are  required  in  time  to  be  put  in  shape  to  do  it. 

On  the  road  where  I  have  the  pleasure  of  working,  the 
operating  officials  are  very  much  concerned  not  that  they 
have  an  engine  big  enough  to  haul  the  train,  but  that  they 
have  a  big  enough  train  for  the  engine  to  handle,  and  this 
is  true  in  the  month  of  July  as  well  as  the  month  of  January 
with  its  50  below  zero. 

In  the  last  paragraph  of  his  letter  Mr.  C'louser  advises 
increasing  the  efficiency  by  giving  scmae  officer  the  job  of 
knowing  the  whole  road,  w-eight  of  train,  profile,  condition 

;  of  track,  characteristics  and  condition  of  each  engine  on  the 
road,  train  schedules  and  all  the  other  things  that  affect  the 

,,  problem,  and  from  these  things,  phin  the  distribution  of  the 
motive  power,  while  he  is  keeping  his  eye  on  the  order  in 
which  the  engines  come  in  and  out  of  the  shop,  and  in  a 
general  w'ay  see  that  the  right  engine  is  always  available. 
This  is  quite  a  large  sized  order  for  this  particular  official, 
especially  if  he  has  a  large  territory  to  look  after. 

I  don't  think  Mr.  Clouser  has  solved  the  power  problem 
of  this  particular  road  yet  if  he  expects  to  get  efficiency  out 
of  a  "particular  officer"  who  has  assigned  to  him  the  mul- 
titude of  duties  that  Mr.  Clouser  would  hang  on  to  him. 
Railroads  are  not  run  in  a  general  way  any  more;  in  this 

.  country  they  are  run  by  an  organization,  each  one  of  which 
knows  his  particular  part  of  the  business  and  he  has  to  put 
up  the  goods;  then  there  is  a  blue  print  sent  to  him  to  let 

:  him  know  how  he  is  getting  along,  and  if  the  figures  on  this 
print  do  not  compare  favorably  with  performances  in  the 
past,  then  there  is  a  note  asking  him  "why"  and  his  job 
depends  on  his  explanation.  John  H.  Brookes, 

IHvision  Master   Mech.Tiiic,  C"ana<liaii    Pacific. 
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The  Engineering  Index  for  1919.  Published  by  the  American 
Society  of  Mechanical  Engineers,  29  West  39th  Street.  New 
York.    527  pages.  9  in.  by  6  in.  bound  in  cloth. 

The  purpose  of  the  Engineering  Index  is  to  provide  a  conve- 
nient and  satisfactory  guide  to  engineering  literature.  The 
1919  edition  of  this  index  is  the  most  complete  and  compre- 
hensive work  of  its  kind  ever  published.  It  contains  over 
12,000  references  to  articles  published  during  the  year  1919 
in  nearly  700  engineering  and  allied  technical  publications. 
The  compilation  of  this  index  is  based  upon  a  review  of 
approximately  1,100  periodicals,  reports,  and  other  publica- 
tions by  the  engineering  staff  of  the  American  Society  of 
Mechanical  Engineers.  These  publications  are  printed  in  ten 
different  languages  and  comprise  what  is  probably  the  most 
complete  collection  of  scientific  and  engineering  publications 
in  the  world.  .All  of  the  publications  referred  to  in  this 
index  are  now  a  part  of  the  Engineering  Societies'  Library 
of  New  York. 


Practical  Locomotive  Running  and  Management.  By  W.  G, 
Knight,  519  pages,  S  in.  by  7  in.,  illustrated,  bound  in  cloth. 
Published  by  the  author,  W.  George  Knight,  35  Gushing 
street,  Medford,  Mass. 

rhis  is  the  second  edition  of  a  very  popular  book  on  loco- 
motive operation  that  is  distinguished  by  its  plain  common 
sense  treatment  of  the  many  difficult  problems  encountered 
by  those  responsible  for  the  operation  of  locomotives.  The 
first  chapters  of  this  book  are  devoted  to  the  fundamental 
facts  relating  to  combustion  and  the  generation  of  steam.  In 
this  connection  the  function  of  the  brick  arch  of  the  super- 
heater and  other  smaller  appliances  essential  to  the  efficiency 
and  capacity  of  the  locomotive  are  described.  The  main- 
tenance as  well  as  the  operation  of  these  devices  is  dealt  with 
in  a  commendable  manner.  There  is  also  a  chapter  on  loco- 
motive front  end  appliances  with  particular  reft.ences  to  the 
effect  of  these  appliances  upon  the  operation  of  the  locomo- 
tive. Locomotive  valve  gears  and  the  air  brakes  are  discussed 
in  separate  chapters.  The  chapter  on  locomotive  nirning 
is  one  that  could  be  read  to  advantage  by  any  lotomotive 
engineer  or  supervisor  of  locomotive  operation.  The  final 
chapter,  which  deals  with  a  general  study  of  the  modem 
locomotive,  does  not,  of  course,  deal  with  this  subject  in  its 
entirety  but  contains  a  good  deal  of  information  in  a  con- 
venient form  relating  to  the  principles  involved  in  the  design 
and  operation  of  these  modem  locomotives.  It  should  be 
understood,  however,  that  this  book  does  not  add  any  amount 
of  original  matter  to  the  subject  and  would  not  appeal  to 
anyone  who  has  already  made  a  thorough  study  of  the  entire 
field.  The  great  value  of  the  book  will  be  found  in  its  use 
as  a  reference  and  guide  by  enginemen,  fuel  and  locomotive 
supervisors.  ■ 


Fuel  Oil  in  Industry.  By  Stephen  O.  Andros.  240  pages,  9  .r  6  in. 
Illustrated.  Bound  in  cloth.  Published  by  the  Shaw  Pub- 
lishing Company,  910  South  Michigan  Boulevard,  Chicago. 

The  use  of  fuel  oils  by  the  railroads  is  by  no  means  new  and 
the  problems  involved  in  its  application  to  the  locomotive 
have  been  carefully  studied  by  railway  engineers  for  many 
years ;  in  fact,  the  value  of  this  book  to  the  railway  mechani- 
cal or  civil  engineers  might  be  questioned  if  it  were  not  for  the 
tremendous  expansion  in  the  use  of  fuel  oil  in  all  industries 
within  recent  years.  Thus  the  increased  price  of  bituminous 
coal  has  assisted  in  promoting  the  use  of  fuel  oil  both  in 
maritime  service  and  in  many  hundreds  of  stationary  plants 
along  the  eastem  seaboard.  This  has  introduced  new  prob- 
lems relating  to  its  transportation  in  bulk  and  storage  in  large 
quantities.  Moreover,  it  must  be  admitted  that  refinements 
bearing  upon  the  handling  and  buming  of  fuel  oil  are  gen- 
erally given  more  consideration  in  stationary  and  maritime 
service  than  in  railroad  use.  For  this  reason,  there  is  a  field 
for  a  book  of  this  character  in  railroad  as  well  as  industrial 
service  which  outlines  as  it  does  not  only  the  principles  of 
fuel  oil  combustion  and  the  properties  of  fuel  oil  but  the 
method  of  testing,  storing  and  buming  it,  together  with  a 
full  description  of  its  application  to  industrial  and  domestic 
furnaces. 

For  instance,  the  book  not  only  describes  many  of  the  de- 
tails involved  in  the  construction  of  steel  storage  tanks  but 
refers  to  an  interesting  development  in  concrete  oil  storage 
tanks  and  describes  at  length  all  of  the  pipe  setting  and 
auxiliary  machinery  involved.  While  the  book  describes 
many  types  of  burners  that  would  not  be  applicable  to  loco- 
motive service,  still  there  are  many  points  in  connection  with 
this  subject  as  outlined  in  this  l)ook  that  will  prove  of  par- 
ticular interest  to  railway  fuel  engineers.  The  use  of  fuel 
oil  in  the  manufacture  of  iron  and  steel  and  the  heat  treat- 
ing furnaces  is  also  described  and  illustrated  in  an  interest- 
ing way. 
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Important  Details  of  Locomotive  Terminal  Design 
Outlined  at  Railway  Section  Meeting  of  A.S.M.E. 

BY  G.  W.  RINK     >-  -^V  ;   ^^■":"'^^; 

Assl.  Supt.  Motive  Power.  Central  Railroad  of  New  Jersey       .- 


LOCOMOTIVE  terminals  play  an  important  part  in  the 
operation  of  the  railroad,  as  the  transportation  depart- 
ment is  at  all  times  entirely  dependent  upon  them  for 
its  supply  of  serviceable  power  for  the  movement  of  both 
passenger  and  freight  cars.  Should  the  capacity  of  the  ter- 
minal or  the  facilities  for  making  repairs  be  inadequate,  the 
result  will  soon  reflect  itself  in  more  time  being  required  to 
prepare  engines  for  service  and  more  frequent  detention  on 
the  road  due  to  failures. 

The  general  layout  of  engine  terminals,  also  the  extent  of 
shop  facilities  provided,  depends  entirely  on  their  location 
with  reference  to  the  general  locomotive  repair  shop.  When 
located  in  close  proximity  it  is  necessar\'  to  provide  only  such 
facilities  as  may  be  necessary  to  make  the  general,  run  of 
roundhouse  repairs,  depending  upon  the  main  shop  for  the 
manufacture  and  supply  of  a  large  percentage  of  materials 
required  for  use  at  the  terminal.  But  when  engine  terminals 
are  located  some  distance  from  the  general  locomotive  repair 
shops,  they  should  be  provided  with  enlarged  facilities  so  as 
to  perform  all  the  necessary  machine,  blacksmith,  and  boiler- 
shop  operations  required  when  making  more  extensive  re- 
pairs, and  be  entirely  independent  of  the  main  shop.  It  is 
important,  however,  to  eliminate  at  the  terminals  the  manu- 
facture of  such  standard  parts  as  may  be  produced  elsewhere 
at  less  cost.  At  outlying  points  where  only  light  repairs  are 
made  to  maintain  locomotives  in  serviceable  condition,  such 
facilities  as  described  above  are  not  necessan'. 

At  all  important  terminals  the  measure  of  efficient  oper- 
ation is  the  time  required  to  prepare  locomotives  for  service 
and  the  mileage  which  can  be  obtained  between  shoppings  for 
class  repairs.  Any  saving  in  time  of  course  permits  more  in- 
tensive use  of  locomotives  when  transportation  requirements 
make  it  necessary,  but  this  saving  can  only  be  accomplished 

•From  a  paper  presented  at  the  annual  meeting  of  the  American   Society 
of  Mechanical  Engineers,  December  R,  1920. 


liy  providing  a  tirst-class  terminal  layout  wiiii  proper  equip- 
ment so  as  to  enable  the  terminal  organization  to  handle  all 
engines  with  promptness  and  despatch.  Thi.-^  requires  a  prop- 
erly balanced  organization  to  perform  the  \arious  classes  of 
work  required  and,  coupled  with  modern  iuucr-  and  time- 
saving  facilities,  should  tend  to  reduce  conge.«ition  materially 
and  maintain  the  equipment  properly. 

Repairs   at   Locomotive  Terminals  •    .  _•  . 

The  location  of  the  engine  terminal  with  reference  to  the 
general  locomotive  repair  shop  will  have  some  bearing  on  the 
necessity  of  performing  relatively  heavy  repairs  at  the  ter- 
minal. Where  they  are  within  rea.sonable  distance  of  each 
other,  it  may  be  desirable  to  have  a  considerable  part  of  the 
heavy  repair  work  transferred  to  the  main  shop,  where  the 
repairs  can  be  performed  more  expeditiously  and  the  engine 
returned  to  service.  On  the  other  hand,  this  class  of  work 
has  a  tendency  to  interfere  with  the  output  of  the  locomotive 
repair  shop,  and  especially  so  if  it  is  found  difficult  to  main- 
tain the  necessary  quota  of  class  repairs,  considering  the 
equipment  as  a  whole.  In  such  cases  it  would  appear  more 
desirable  to  increase  the  engine-terminal  forces  and  provide 
sufficient  facilities  to  at  least  make  Class  5  repairs  and  the 
general  run  of  heavy  running  repairs,  including  the  removal 
and  reapplication  of  a  part  or  complete  set  of  flues. 

Where  it  is  found  desirable  to  perform  such  heavy  repair 
work,  it  should  preferably  be  done  in  a  small  building  located 
adjacent  to  the  machine  shop,  and  provided  with  several 
tracks  for  holding  engines  and  an  overhead  crane  or  power- 
driven  locomotive  screw  hoist  for  the  removal  of  all  wheels. 

This  feature  is  ver}-  desirable,  especially  if  heavy  locomo- 
tives are  to  be  handled.  It  also  increases  the  track  capacity 
within  the  roundhouse  to  that  extent  and  repairs  can  l>e  made 
more  promptly  and  economically. 

With  reference  to  existing  terminals,  a  careful  >tudv  of  the 
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and  the  engine  house,  li  tlie  irafric  .-uperintendeni  had  to 
i-xi)hiin  to  some  superior  officer  who  knew  the  game  u7i  v  the 
locomotive.^  were  not  pulling  100  per  cent  trains,  ai  lea.~t  in 
one  direction  and  give  the  rea-on  in  each  individual  case, 
there  should  he  an  improvement  l)ef<jre  long  or  a  new  man 
on  the  job. 

Surely  the  assignment  oi  engines  should  be  placed  where 
it  belongs,  viz.,  with  the  general  superintendent  and  master, 
medumic  of  each  district.  The)  are  in  a  |)osition  to  know 
.  where  to  place  the  right  proportion  of  light  and  heuvv  power. 
It  is  tlien  uj)  to  the  division  officer-  to  see  that  eacli^engine 
has  100  per  tent  of  its  haulage  capacity  luH)ked  on  l)ehind 
the  tender  and  it  is  uj)  to  the  road  foreman  or  tlivisi<in  mas- 
ter mechanic  and  locomotive  foremen  to  see  that  tliey  are 
kejjt  in  a  (ondition  to  do  it.  If  there  is  suftu  ient  motive 
power  on  the  division  or  territory  in  (juestjon  to  handle  the 
traft'ic,  or  even  if  tlu'\  are  short  of  jxjwer  occasionally,  it  is 
the  dut}  of  the  chief  despatcher  to  know  just  what  is  doing. 
and  get  suitable  engjnes  back  to  the  tenninals  where  they 
are  ri'quirid  in  time  to  be  put  in  shape  to  do  it. 

On  the  road  wliere  I  have  the  [iK-asure  of  working,  the 
ojKTating  officials  are  very  much  concerned  not  that  they 
have  an  engine  big  enough  to  haul  the  train,  but  that  they 
have  a  big  enough  train  for  the  engine  to  handle,  and  this 
i>  trui'  in  the  month  of  July  as  well  as  tlu-  month  of  January 
with  its  .>()  Ik'Iow  zero. 

In  the  last  paragra|)h  of  his  letter  .Mr.  ('l(»user  .id\ise- 
increasing  the  efficiency  by  giving  .some  offiicr  the  job  of 
knowing  the  whole  road,  weight  o'  train,  profile.  conditit)n 
of  traik.  characteristics  and  condition  of  eaih  engine  on  the 
road,  train  schedules  and  all  the  other  things  that  affi'ct  the 
j)roblem.  and  from  these  things,  ph.n  the  (listril)Ution  of  the 
motive  power,  while  he  is  keeping  his  eye  on  the  order  in 
which  the  engines  come  in  and  out  of  the  shop,  and  inr  a 
general  way  see  that  the  right  engine  is  alwa\s  .ivaililile. 
This  is  quite  a  large  sized  order  for  this  j»arti(ular  of^i  i  d. 
e.sjx'cially  if  lie  has  a  large  territory  to  l(X)k  after. 

I  don't  think  Mr.  ("lou.>ier  has  solved  the  power  prol)lem 
of  this  particular  road  yet  if  lu-  expects  to  get  efficiency  out 
of  a  "particular  officer"  who  has  :>ssigned  to  him  the  mul- 
titude of  duties  that  Mr.  (lou.H-r  would  hang  on  to  him. 
Railroads  are  not  run  in  a  general  way  any  more:  in  this 
countr}-  they  are  run  by  an  organization,  t-ach  one  of  which 
knows  his  particular  part  of  the  business  and  he  has  to  put 
up  the  gcKxls;  then  there  is  a  blue  print  -ent  to  him  to  let 
him  know  how  he  is  getting  along,  and  if  the  figuris  on  tiiis 
|)rint  do  not  compare  favorably  with  performances  in  tlu 
past,  then  there  is  a  note  asking  him  "why"  and  his  job 
depends  on  his  explanation.  John    H.    likooKKS. 

|li\i«i"ti    Ma-Ur    Miili.iiiu.    (  .iiia'li.in    I'ai  itu 
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Ike  En}^nh-,rin}:  hidrx  for  1919.  Published  by  the  American 
Society  of  Meclwuical  llii^incers.  29  /IV.v/  .V>//j  Sirrrt.  .VrTi' 
York.    527  pa.i^cs.  9  in.  by  6  in.  bound  in  cloth. 

Ihe  purpose  of  the  I'.ngineering  Index  is  to  j)rovide  a  conve- 
nient and  satisfactory  guide  to  engineering  literature.  The 
1919  edition  of  this  index  is  the  most  complete  and  (ompre- 
hen.sive  work  of  its  kind  ever  published.  It  contains  over 
12.000  references  to  article-  published  during  the  year  1919 
in  nearly  700  engineering  and  allied  technical  puljlications. 
The  compilation  of  this  index  is  based  upon  a  review  of 
approximately  1,100  periodicals,  reports,  and  other  publica- 
tions by  the  engineering  staff  of  the  American  Society  of 
Mechanical  Engineers.  These  publications  are  printed  in  ten 
different  languages  and  comprise  what  is  probably  the  most 
complete  collection  of  -cientific  and  engineering  pul)lications 
in  the  world.  .Ml  of  the  [aiblications  referred  to  in  this 
index  are  now  a  part  of  the  Engineering  Scx'ieties'  Library 
of  New  York. 


I'nutical  Locomotive  Running  and  Munagcmcnl.  By  IV.  b". 
Knight,  519  pages,  5  in.  by  7  in.,  illustrated,  bound  in  cloth. 
Published  by  the  author,  li'.  George  Knight,  35  Cushing 
.v/rcc/,  Medford,  Mass. 

Ihis  is  the  second  edition  of  a  very  popular  book  on  loco- 
motive operation  that  is  distinguished  by  its  plain  common 
-ense  treatment  of  the  many  difficult  problems  encountered 
by  tho.-e  resj)onsible  for  the  operation  of  locomotives.  The 
tirst  chapters  of  this  book  are  devoted  to  the  fundamental 
facts  relating  to  combustion  and  the  generation  of  steam.  In 
this  conneciion  the  function  of  the  brick  arch  of  the  super- 
heater and  other  smaller  appliances  essential  to  the  efficiency 
and  capacit)  of  the  locomotive  are  descriljcd.  Ihe  main- 
teiiaiue  as  well  as  tile  operation  of  these  devices  is  dealt  with 
in  a  commendable  manner.  There  is  also  a  chapter  on  loco- 
motive front  end  ajjpliances  with  particular  reft.ences  to  the 
effect  of  the.->e  a])pliances  upon  the  operation  of  die  locomo- 
tive. LcKomotive  valve  gears  and  the  air  brakes  are  discussed 
in  .se[>arate  chapters.  The  chapter  on  locomotive  running 
is  one  that  could  be  read  to  advantage  by  any  locomotive 
engineer  or  supervi.-or  of  locomotive  operation.  The  final 
chapter,  whicii  deals  with  a  general  study  of  the  modern 
locomotive,  does  not,  of  course,  deal  with  this  subject  in  its 
entiret}  but  contains  a  good  deal  of  information  in  a  con- 
viiiiciit  form  relating  to  the  i)rincii)les  involved  in  the  design 
and  operation  of  these  modern  Icjcomotives.  It  should  be 
unckrstood,  however,  that  this  l)Ook  does  not  add  any  amount 
of  original  matter  to  the  .-ubject  and  would  not  appeal  to 
anyone  who  has  already  made  a  thorough  study  of  the  entire 
field.  The  great  value  of  the  book  will  Ix-  found  in  its  use 
as  a  reference  and  guide  by  enginemen,  fuel  and  locomotive 
■supervisors. 


/•/(.•/  Oil  in  Industry.  Hy  .Stephen  O.  .Indros.  240  pages,  9  .v  6  m. 
Illustrated.  Bound  in  cloth.  Published  by  the  5/WiV  Pub- 
lishing (.'ompany,  910  South  Michigan  H<ni!e7ard.  Chicago. 

The  use  of  fuel  oils  b}  the  railroads  is  by  no  means  new  and 
the  problems  involved  in  its  a{)plication  to  the  locomotive 
have  been  carefulK  studied  i)V  railwav  entrineers  for  manv 
years;  in  fact,  the  value  of  this  book  to  the  railway  mechani- 
c  al  or  civil  engineers  might  be  questioned  if  it  were  not  for  the 
tremendous  expansion  in  the  use  of  fuel  oil  in  all  industries 
within  recent  years.  Ihus  the  increased  price  of  bituminous 
loal  has  assisted  in  promoting  the  use  of  fuel  oil  both  in 
maritime  service  and  in  many  hundreds  of  stationary  plants 
along  the  eastern  .seaboard.  This  has  introduced  new  prob- 
lems relating  to  its  transportation  in  bulk  and  storage  in  large 
quantities.  Moreover,  it  must  be  admitted  that  refinements 
bearing  uynm  the  handling  and  burning  of  fuel  oil  are  gen- 
erally given  more  consideration  in  stationar}-  and  maritime 
-ervice  than  in  railroad  Use.  For  this  reason,  there  is  a  field 
for  a  book  of  this  character  in  railroad  as  well  as  industrial 
service  which  outlines  as  it  does  not  only  the  principles  of 
fuel  oil  combustion  and  the  jiroperties  of  fuel  oil  but  the 
method  of  testing,  storing  and  burning  it,  together  with  a 
full  description  of  its  application  to  indu.strial  and  domestic 
furnaces. 

For  instaiuc.  the  Ixxsk  not  only  describes  many  of  the  de- 
tails involved  in  the  construction  of  steel  storage  tanks  but 
refers  to  an  interesting  development  in  concrete  oil  storage 
tanks  and  descrilxs  at  length  all  of  the  pipe  setting  and 
auxiliary  machinery  involved.  While  the  book  describes 
many  tyjies  of  burners  that  "would  not  be  applicable  to  loco- 
motive scr\'ico,  still  there  are  many  points  in  connection  with 
this  subject  as  outlined  in  this  l)ook  that  will  prove  of  par- 
ticular interest  to  railway  fuel  engineers.  The  use  of  fuel 
oil  in  the  manufacture  of  iron  and  steel  and  the  heat  treat- 
ing furnaces  is  als<»  described  and  illustrated  in  an  interest- 
ing way. 
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Modernizing;  Existing  Locomotive  Terminals 

Important   Detail?"  of  Locomotive  Terminal  Design 
Outlined  at  Railway  Section  Meeting  of   A.S.M.E. 

liY  (;.  W.  RINK 

\»>l.  Supl.  Motive   l*o\ver.   Ontral   Railroaii    of    \«m\    .I»T-e\ 


LOCOMOIIN  H  terminals  plax  an  iniportani  pan  in  the 
operation  of  the  railroad,  as  the  transportation  depart- 
ment is  at  all  times  entirely  dejK'ndent  upon  them  for 
its  supply  of  serviceable  power  for  the  movement  of  JJOth 
passenger  and  freight  cars.  Should  the  capacity  of  the  ter- 
minal or  the  facilities  for  making  repairs  be  inadecjuate,  the 
result  will  soon  reflect  itself  in  more  time  being  re(iuired  to 
prepare  engines  for  service  and  more  frecjuent  detention  on 
the  road  due  to  failures. 

J'he  general  layout  of  engine  terminals,  also  the  extent  of 
shoj)  facilities  provided,  depends  entirely  on  their  location 
with  reference  to  the  general  locomotive  repair  shoj).  When 
located  in  clo.se  proximity  it  is  necessary  to  provide  only  such 
facilities  a>  may  be  necessary  to  make  tiie  general  run  ol 
roundhou.^e  repairs,  depending  upon  the  main  .shop  for  the 
manufacture  and  supply  of  a  large  percentage  of  materials 
required  for  u.se  at  the  terminal.  Hut  when  engine  terminals 
are  located  some  distance  from  the  general  locomotive  repair 
shops,  they  should  be  provided  with  enlarged  facilities  .-^o  as 
to  perform  all  the  necessar>-  machine,  l)lacksmith,  and  boiler- 
sho[)  operations  required  when  making  more  extensive  re- 
pairs, and  be  entirely  independent  of  the  main  shoj).  It  is 
important,  however,  to  eliminate  at  tlie  terminals  the  manu- 
facture of  such  standard  parts  as  may  be  produced  elsewhere 
at  less  cost.  At  outlying  points  where  only  light  repairs  are 
made  to  maintain  locomotives  in  .serviceable  condition,  such 
facilities  as  described  above  are  not  necessan-. 

At  all  important  terminals  the  measure  of  efficient  ()i)er- 
ation  is  the  time  required  to  prepare  locomotives  for  >ervice 
and  the  mileage  which  can  be  obtained  l)etween  shoppings  for 
class  repairs.  Any  saving  in  time  of  (ourse  permits  more  in- 
tensive use  of  locomotives  when  transjjortation  re(|uirements 
make  it  necessan',  but  this  saving  can  only  be  accomplished 

•Frorm  a  p-ifxr  picsentcd  at  thr  annu.-il  niretinp  of  the  .American   Society 
t>f  Mechanical  Fnt;inepr?.  r<cccmlifr  8,  19J0. 


by  providing  a  lir>t'i  la>^  terminal  layout  wili.  ^r^-jier  etjuip- 
ment  so  as  to  enaijle  the  terminal  organi/aiion  to  liandle  all 
engines  with  i)romptness  and  despatch.  I  iii-  requires  a  .prop- 
erl\  balanced  organization  to  perform  the  \.;rious  «-la>se.-»  ol 
work  recjuired  and,  coupled  with  modern  i..i.(,r-  and  time 
saving  facilities,  -hould  tend  to  reduce  congestion  materially 
and  maintain  the  equipment  pn>i)erly.    ; 

K»>l»air-    at    l.oroiiiotive   TeriiiiiiaU 

The  location  of  the  engine  terminal  with  reference  to  the 
general  locomotive  repair  shop  will  have  some  bearing  on  the 
necessity  of  j)erforming  relatively  heavy  rej)airs  at  the  ter- 
minal. Where  the\  are  within  reasonable  dist;ince  of  each 
other,  it  may  l>e  desirable  to  have  a  considerable  j)art  of  the 
heavy  repair,  wt)rk  transferred  to  the  main  shcij*.  where  the 
repairs  can  Ix'  |)erformed  more  expeditiously  and  the  engin< 
returned  to  service.  On  the  other  hand,  tliis  cla>s  of  work 
has  a  tendenc}  to  interfere  with  the  outj)Ut  of  the  loeomotivt 
repair  shop,  and  esj)ecially  so  if  it  is  found  difluult  to  main 
tain  the  necessary  (|uota  of  class  repairs,  considering  tli« 
e(]ui])ment  as  a  whole.  In  such  ca.ses  it  would  appi'ar  mon 
(ksirable  to  im  rea->c  the  engine-terminal  forces  and  provid< 
>ufticient  facilities  to  at  least  make  Class  5  rejairs  and  th« 
general  run  of  heavy  running  repairs,  including  the  removal 
and  reapplicaticn  of  a  part  or  complete  set  of  tlues. 

\\  here  it  is  found  ile<iral>le  to  ]»erform  such  lieavy  repair 
work,  it  should  preferaldy  U-  done  in  a  >mall  building  located 
adjacent  to  tlu'  machine  shop,  and  j)rovided  with  .several 
tracks  for  holding  engines  and  an  overhead  irane  or  power- 
driven  loiomotive  srrew  hoi-t  for  the  removal  of  all  wlu-els. 

This  fiature  i>  very  desirable,  especially  if  heavy  locomo- 
tives are -to  be  handled.  It  also  increases  the  track  capacitv 
within  the  roundhouse  to  that  extent  and  repair-  »  an  l>e  made 
more  promptly  and  economicallv. 

With  reference  tr>  existing  terminal^,  a  «  arefui  -tudv  of  the 
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•property  will  no  doubt  disclose  the  fact  that  improvements         These  inspection  pits  are  generally  made  about  100  ft 

..can  be  made  whereby  greater  efficiency  may  be  obtained,  long,  two  in  number,  and  covered  with  a  protection  ^ed. 

/Modem  facilities  should  be  installed  wherever  it  is  possible  Special  arrangements  are  provided  to  permit  inspectors  to 

:v\  to  produce  a  saving  in  time  and  labor.  enter  the  pits.    Proper  drainage  and  lighting  facilities  are 

Coal,  Sand  and  Ash  Handling  Facilities  also  provided.    In  lieu  of  reporting  on  inspectors'  reports 

.      _,  r       ■,•  1        J         .  J         J         .lu  such  work  as  loose  nuts,  missing  cotters,  etc.,  it  would  be 

:.        The  type  of  coaling  stations  selected  must  depend  on  the  ^^^.^^^^  ^  station  at  these  inspection  sheds  mechanics  who 

V-  ::  number  of  engmes  handled,  the  number  of  tracks  which  may  ^^^    ^^^^^  ^.^  ^^^^  ^^  ^^^^  ^^^.      ^.^^  -^  j^cating 

;:  be  available  for  coaling  engmes  and  the  kmd  of  coal  to  be  ^j^^^  ^^^^^^^  -^  ^^  .^1^      ^^^^^  ^^.  ^^^^ 

:'■  handled.    Some  roads  m  the  East  use  bituminous,  broken 

:     anthracite,   and   buckwheat.     Where   the   quantity  of   coal  Heating  and  Ventilation 

-    handled  is  small,  the  locomotives  can  be  coaled  from  an  ele-         Heating  and  ventilation  is  of  first  importance  in  a  modem 

^' vated  platform  using  one-ton  buckets  or  by  means  of  a  loco-  and  efficient   roundhouse.    With  the  possible  exception  of 

'motive  crane  direct  from  car.  When  it  is  necessary  to  deliver  small  isolated  houses  in  mild  climates  a  properly  designed 

coal  to  two  or  more  tracks,  a  mechanical  type  of  coal-handling  system  combining  heating  and  ventilation  shouij^  be  adopted. 

-apparatus  is  generally  installed.  Marked  improvements  have  An  installation  of  this  kind  consists  of  a  blower  drawing  air 

l»en  made  in  receiving,  hoisting  and  distributing  equipment,  through  hot-blast  heaters  located  in  a  fan  room  which  forms 

'-;•  which  has  resulted  in  smaller  operating  forces  being  required,  a  projection  on  the  outer  wall  of  the  roundhouse.   The  heated 

Measuring  devices  are  also  installed  for  recording  the  amount  air   is   discharged   through    an   underground   concrete   duct 

•;  of  coal  delivered  to  tenders.    An  electric  winch  should  be  system. 

provided  at  large  terminals  at  the  loaded  coal-car  track  so  A  combined  heating  and  ventilating  system  should  supply 

that  cars  can  be  hauled  to  position  over  track  hopper.  sufficient  air  for  the  quick  removal  of  smoke,  gas  and  vapors. 

-.  The  sandhouse  should  be  located  at  the  coaling  station.  Ventilating  sash,  louvers  and  other  openings  should  be  pro- 

.; ;  Sufficient  wet-sand  storage  space  should  be  provided  as  well  vided  at  the  high  points  of  the  room  to  supplement  the  forced 

''  as  means  for  drying  the  sand  by  coal  stove  or  steam.    Com-  system  by  directing  the  flow  of  air  currents  and  facilitating 

pressed  air  should  also  be  available  so  that  the  sand  can  be  the  removal  of  hot  gases.    This  feature  should  be  carefully 

delivered  to  overhead  storage  bins,  having  suitable  outlets  to  considered,  for  in  roundhouse  ventilation  it  is  not  so  much 

deliver  the  sand  direct  to  engine  by  gravity.    All  important  a  question  of  diluting  the  air  as  it  is  of  establishing  a  posi- 

..  engine  terminals  should  have  a  complete  installation  of  this  tive  flow  of  air  which  will  carry  the  gases  along  witihi  it. 

character.  It  is  sometimes  necessary,  due  to  the  requirements  of  local 

During  recent  years  the  tendency  when  constructing  large  ordinances  or  because  the  type  of  house  prevents  the  use  of 

.     terminals  has  been  to  install  pits  filled  with  water.    The  smoke  jacks  above  the  locomotive  stacks,  to  install  an  exhaust 

'  cinders  drop  directly  into  the  water  and  move  toward  the  system  so  as  to  remove  gases  directly  from  the  locomotive 

center  of  the  pit,  due  to  the  outer  wall  sloping  inwardly,  and  smokestacks.    In  the  latter  case  connections  are  made  to  the 

•       are  removed  either  by  a  locomotive  crane  or  by  an  overhead  smokestacks  by  means  of  swinging  hoods.  This  system  is  not 

v;      crane  traversing  the  entire  length  of  the  cinder  pit,  the  cinders  necessary  from  a  ventilating  standpoint,  and  should  only  be 

■■'  ■  being  deposited  by  means  of  grab  buckets  directly  into  cars  installed  where  conditions  compel  its  use. 

located  on  the  loading  track.    The  pit  is  filled  with  water         With  the  usual  type  of  indirect  system  the  fan  rooms,  one 

.,  to  a  depth  of  about  five  feet,  water  being  admitted  at  one  or  two  in  number  depending  on  the  size  of  the  house,  should 

:  '    end  of  the  pit  and  overflow  provided  at  the  opposite  end.  be  located  midway  of  the  length  of  the  house  to  be  served, 

Provision  is  made  to  protect  the  floor  of  the  pit  against  injury  thereby  reducing  the  temperature  drop  of  the  air  in  the  duct 

:  r^  by  the  grab  bucket,  by  imbedding  old  rails  in  the  concrete,  as  well  as  the  friction  head  against  which  the  fan  must  work. 

.."Due  to  the  quantity  of  water  required  for  large  installations  The  quantity  of  air  supplied  together  with  the  number,  size 

.of  this  character,  provision  should  be  made  if  possible  for  a  and  location  of  air  outlets  depends  largely  on  the  type,  size, 

V  supply  from  a  nearby  stream  or  other  natural  source.  and  location  of  the  roundhouse.   The  amount  of  heat  to  be 

:    ;^      Steam-jet  ash  conveyors  can  be  installed  to  advantage  supplied  with  the  air  is  also  a  variable  factor  and  should 

- ;      where  ample  supply  of  steam  is  available.   The  system  con-  have  careful  study  so  as  to  provide  a  comfortable  working 

-J    '.  sists  of  an  8-in.  cast-iron  pipe  made  exceedingly  hard  to  temperature  under  the  conditions  obtaining  in  roundhouse 

-.'..withstand  wear,  with  intakes  provided  at  suitable  intervals,  operation. 

>  ;   The  cinders  are  drawn  by  suction  through  the  main  pipe  line         The  question  as  to  whether  the  fan  should  be  motor-  or 

• :.;:  and  then  propelled  by  means  of  the  steam  jet  direct  to  car  or  engine-driven  depends  on  the  quantity  of  exhaust  steam 

storage  bin,  suitably  located.    Cinders  handled  in  this  man-  available  for  heating  and  whether  or  not  it  is  desired  to 

ner  are  not  wetted  down  until  they  enter  storage  bin,  where  operate  the  fan  for  ventilation  in  the  summer  time.  The  hot- 

.        a  water  spray  is  provided.   This  type  of  cinder  conveyor  has  blast  heaters  should  be  operated  through  a  two-pipe  vacuum 

proved  very  satisfactory  for  handling  cinders  in  power  houses  system,  particularly  where  exhaust  steam  is  available-,  so  as 

and  should  give  good  service  when  installed  in  connection  to  reduce  the  back  pressure  and  provide  a  positive  circulation 

with  small  engine  terminals.  of  steam  through  all  parts  of  the  heaters.    The  temperature 

"t  ■'.•.=  Inspection  Pits  o^  t^6  air  can  be  regulated  to  suit  the  variable  outside  tem- 

T  i-  x  V.  •       •     4.  ■l^  J     4.  u        r  perature  by  subdividing  the  heater  into  tmits  with  a  control 

,.  Inspection  pits  are  now  being  installed  at  a  number  of  ^^^^^  ^^  ^^j^     ^^^  ^  ^^^^^^  ^^  ^^^^^^^  ^^  ^  ^^^^^^^^ 

t        large  engine  terminals.    These  are  located  on  the  inbound  „^„^j »    -^  i     ^i.  ..-i  *•       -  T       j     *    r  ^i.    v    ^ 

A     1        'xi-  ^1.      •        r       1  •      •         i.-        r  1  X-       u  speed  so  as  to  make  the  ventilation  independent  of  the  heat- 

:       tracks  with  the  view  of  making  inspection  of  locomotives  be-  .„„  „  j  *  -j  -r  j...     ^ .    ■,-,.' 

t       .,  1      J  ^u      •  J        -^    -p-  *v      1,  ing  and  to  provide  a  uniform  condition  at  all  times, 

fore  they  are  placed  over  the  cinder  pit.    Fires  can  then  be  ^ 

'-',  withdrawn  when  the  engines  pass  over  the  cinder  pit,  if  in-  Lighting 

ispection  develops  defects  which  warrant  this  procedure,  thus         Adequate  daylight  facilities  through  large  window  areas 

saving  time  and  expense  involved  if  engine  was  inspected  together  with  light,  cheerful  surroundings  are  highly  desir- 

with.n  the  roundhouse  after  passing  over  cinder  pit.   There  able.    The  windows  should  be  spaced  and  located  so  that 

are  many  advantages  in  having  inspection  made  at  this  time  daylight  conditions  are  fairly  uniform.    They  should  also 

as  the  foreman  by  means  of  pneumatic  tubes  can  be  furnished  provide  sufficient  daylight  so  that  artificial  light  will  be 

...  with   both  the  engineer's   and  inspector's  reports   showing  required  only  during  those  portions  of  the  day  when  it  would 

.■:    ;  work  to  be  done  before  engines  are  placed  in  the  shop.  naturally  be  considered  necessary.    Good  natural  and  arti- 
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ficial  light  will  reduce  accidents,  provide  greater  accuracy 
in  workmanship  and  simplify  the  supervision  of  the  men. 

Much  needed  improvement  is  desired  in  connection  with 
artificial  lighting  of  engine  terminals.  In  the  roundhouse 
proper,  lights  mounted  on  the  outer  wall  and  reflected  be- 
tween engine  pits  have  given  satisfactory  results  when  aug- 
mented by  sufficient  lights  suspended  from  the  ceiling  to 
afford  general  illumination.  Machine  shops,  etc.,  should  be 
provided  with  a  general  or  overhead  lighting  and  also  sup- 
plemented by  individual  lamps  conveniently  placed,  prefer- 
ably on  brackets  so  that  they  may  be  adjusted. 

For  lighting  the  roundhouse  circle,  flood  lights  should  be 
used  whenever  possible  as  general  illumination  will  add  con- 
siderably to  the  safe  movement  of  locomotives  to  and  from 
turntable  and  engine  house.  Ash  pits  can  be  illuminated  by 
rows  of  reflector  lights  placed  on  poles,  and  similar  pro- 
visions should  be  made  at  other  points  beyond  turntable  or 
by  the  use  of  flood  lights  on  the  tops  of  coaling  stations.  The 
introduction  of  many  new  types  of  lamps  has  made  it  pos- 


Modern    Ash    Pit   of   the   Central    of    New    Jersey 

sible  to  provide  better  illumination  when  changing  from  an 
old  to  a  new  lighting  system.  A  study  should  be  made  of  the 
conditions  and  proper  lamps  selected  for  the  purpose. 

Hot-Water  Washout  and  Refilling  System 

Facilities  should  be  provided  for  washing  out  boilers,  us- 
ing hot  water  under  pressure  and  refilling  with  hot  water 
after  washing.  There  is  an  actual  'saving  in  time  as  com- 
pared to  the  old  system  of  washing  out  and  refilling  with 
cold  water;  with  this  system  boilers  are  washed  out  more 
thoroughly  and  strains  within  the  boiler  due  to  expansion 
and  contraction  are  considerably  reduced,  with  the  result 
that  the  cost  of  boiler  maintenance  is  reduced. 

There  are  two  types  of  installations  for  this  purpose  in 
general  use,  one  of  which  utilizes  the  blow-off  water  for 
washout  purposes  only,  while  the  other  utilizes  as  much  of 
the  blow-off  water  as  necessary  for  this  purpose  and  the  re- 
mainder, after  being  clarified,  for  refilling  purposes.  As 
blow-off  water  is  always  soft  and  becomes  clarified  soon 
after  storage,  it  is  of  course  the  best  water  for  the  generation 
of  steam  and  its  reuse  in  this  manner  is  responsible  for  the 
greater  efficiency  of  the  latter  type  of  installations. 

Hot-water  washout  and  refilling  systems  can  be  economi- 
cally installed  in  any  size  to  meet  the  equirements  in  any 
engine  terminal  of  moderate  size.  The  usual  practice  is  to 
deliver  washout  water  at  temperatures  varying  from  100  deg. 


to  140  deg.  The  refilling  water  generally  has  an  average 
temperature  of  approximately  210  deg.  Where  such  systems 
have  been  introduced,  there  is  a  material  reduction  in  time 
required  to  do  this  work.  Boilers  have  been  blown  ofif,  re- 
filled, fired,  and  steam  pressure  brought  up  to  100  lb.  within 
from  two  to  three  hours.  This  does  not  include  such  time 
as  may  be  required  to  make  necessary  repairs  to  boilers, 

Wheel-Dropping   Facilities  -^ 

The  usual  wheel-dropping  facilities  consist  of  a  drop-pit 
system  which  provides  for  depressed  pits  at  right  angles  to 
shop  track,  using  telescoping  pneumatic  or  hydraulic  jacks 
for  lowering  and  raising  wheels,  separate  pits  and  jacks 
being  installed  for  handling  driver  and  engine-truck  wheels. 

Screw-jack  locomotive  hoists  especially  designed  for  un- 
wheeling  locomotives  are  being  more  extensively  used  at 
engine  terminals,  and  their  use  has  made  possibk  a  larger 
saving  in  both  time  and  labor.  These  hoists  operate  with  a 
high  degree  of  safety  as  compared  with  the  drop-pit  system; 
furthermore  they  can  be  located  within  the  roundhouse  or 
installed  in  a  separate  building,  in  which  case  it  would  be 
desirable  to  also  install  the  wheel  lathe  and  other  tools  and 
appliances  for  taking  care  of  heavy  running  repairs. 

When  screw-jack  locomotive  hoists  are  installed,  it  does 
not  eliminate  the  necessity  for  providing  drop  pits  in  the 
roundhouse,  which  may  be  needed  in  order  to  prevent  loss 
of  time  in  making  repairs  to  locomotives  which  may  only 
require  the  dropping  of  a  single  pair  of  drivers  or  engine- 
truck  wheels. 

Machine,  Boiler  and  Smith  Shops 

Old  and  obsolete  tools  should  be  replaced  by  modern  ma- 
chine tools,  which  insure  increased  production  at  lower  costs 
and  the  work  being  done  more  accurately  and  promptly  and 
power  maintained  in  better  condition.  Individual  motw 
drive  for  the  larger  machines  and  group  drive  for  the  smaller 
machines  are  preferable.  Facilities  should  include  steam 
hammer,  forges  with  down-draft  hoods  (number  and  size  to 
suit  work  to  be  performed),  punch  and  shear,  plate-bending 
rolls,  straightening  plate,  flange  fire,  etc. 

Autogenous  cutting  and  welding  outfits  are  also  consid- 
ered indispensable  and  are  used  principally  in  making  re- 
pairs to  locomotive  fireboxes,  engine  frames  and  in  reclaiming 
miscellaneous  parts  which  can  readily  be  repaired  by  means 
of  this  process. 

-The  Power  House 

Important  engine  terminals  should  be  provided  with  a 
power  plant  of  sufficient  size  to  take  care  of  the  future  as 
well  as  immediate  needs  of  the  terminal.  In  a  number  of 
cases  this  plant  is  required  to  provide  steam  for  thawing 
snow  at  switches  on  main-line  track  leading  to  the  terminal 
passenger  station  and  supply  heat  and  light  to  station  build- 
ings, and  function  in  general  as  a  service  station.  Labors 
saving  devices  should  be  installed  in  the  way  of  coal-  and 
ash-handling  machinery,  automatic  stokers  and  large-capacity 
overhead  coal-storage  bunkers.  Consideration  should  be  given 
to  operating  with  condensers,  requiring  a  cooling  tower  if 
fresh  water  is  used,  the  surplus  water  being  delivered  to  flood 
ash  pit  for  locomotive  cinders  if  this  type  is  used.  Tanks 
of  ample  capacity  should  be  located  at  power  house  with 
water  mains  of  proper  size  supplying  water  for  shop  use  and 
filling  of  tenders  at  terminal  tracks,  locating  water  columns 
away  from  switches  in  cold  climates  to  prevent  freezing.  At 
smaller  terminals,  discarded  locomotive  boilers  are  used  to 
furnish  steam  for  power  and  heat.  A  close  study  made  of 
these  installations  will  reveal  the  fact  that  in  many  cases 
money  can  be  saved  by  the  use  of  modern  water-tube  boilers. 

Discussion 

The  discussion  of  this  paper  was  featured  by  the  remarks 
of  a  representative  of  the  operating  department  of  the  Penn- 
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property  will  no  doubt  disclose  the  fact  that  improvements 
can  be  made  whereby  greater  efficiency  may  be  obtained. 
Modem  facilities  should  be  installed  wherever  it  is  possible 
to  produce  a  saving  in  time  and  labor. 

Coal,  Sand  and  Ash  Handling  Facilities 

The  type  of  coaling  stations  selected  must  depend  on  tlie 
number  of  engines  handled,  the  number  of  tracks  which  may 
be  available  for  coaling  engines  and  the  kind  of  coal  to  be 
handled.  Some  roads  in  the  East  use  bituminous,  broken 
anthracite,  and  buckwheat.  Where  the  quantity  of  coal 
handled  is  small,  tlie  locomotives  can  be  coaled  from  an  ele- 
vated platform  using  one-ton  buckets  or  by  means  of  a  loco- 
motive crane  direct  from  car.  When  it  is  necessary  to  deliver 
coal  to  two  or  more  track.s,  a  niecluinical  t\  j)e  of  coal-liaiidling 
apparatus  is  generally  installed.  ^larked  improvements  have 
been  made  in  receiving,  hoisting  and  distributing  equipment, 
which  has  resulted  in  smaller  operating  forces  being  recjuired. 
Measuring  devices  are  also  installed  for  recording  the  amount 
of  coal  delivered  to  tenders.  An  electric  winch  sliould  be 
provided  at  large  terminals  at  the  loaded  coal-car  track  so 
that  car.^  tan  be  liauled  to  position  over  track  hopper. 

'Jhe  sandhouse  should  be  located  at  the  coaling  station. 
Sufhtient  wet-sand  storage  sjxice  should  be  provided  as  well 
as  means  for  drying  the  sand  by  coal  stove  or  steam.  Com- 
pres.-;ed  air  should  also  be  availaljle  so  that  tlie  sand  can  be 
delivered  to  overhead  storage  bins,  having  suital)le  outlets  to 
deliver  the  sand  dircit  to  engine  by  gravity.  All  important 
engine  terminals  should  have  a  complete  installation  of  tliis 
character. 

During  recent  year-  the  tendency  when  constructing  large 
terminals  has  l)een  to  install  pits  filled  with  water.  The 
cinders  drop  directly  into  the  water  and  move  toward  the 
center  of  the  pit.  due  to  the  outer  wall  sloping  inwardly,  and 
are  removed  either  by  a  loc(imotive  crane  or  by  an  overhead 
crane  traversing  the  entire  length  of  the  cinder  pit,  the  cinders 
being  deposited  by  means  of  grab  buckets  directly  into  cars 
located  on  the  loading  track.  The  pit  is  filled  with  water 
to  a  depth  of  about  five  feet,  water  being  admitted  at  one 
end  of  the  pit  and  overflow  provided  at  the  opposite  end. 
Provision  is  made  to  protect  the  floor  of  the  pit  against  injury 
by  the  grab  bucket,  by  imbedding  old  rails  in  the  concrete. 
Due  to  the  quantity  of  water  required  for  large  installations 
of  this  character,  provision  should  be  made  if  possible  for  a 
supply  from  a  nearby  stream  or  other  natural  source. 

Steam-jet  ash  conveyors  can  be  installed  to  advantage 
where  ample  supply  of  steam  is  available.  The  system  con- 
sists of  an  8-in.  cast-iron  pipe  made  exceedingly  hard  to 
withstand  wear,  with  intakes  provided  at  ?uital)le  intervals. 
The  cinders  are  drawn  by  >uction  through  the  main  pipe  line 
and  then  propelled  by  means  of  the  steam  jet  direct  to  car  or 
storage  bin,  suitably  located.  Cinders  handled  in  this  man- 
ner arc  not  wetted  down  until  they  enter  storage  bin,  where 
a  water  spray  is  provided.  This  type  of  cinder  conveyor  has 
proved  verv'  satisfactory-  for  handling  cinders  in  power  houses 
and  should  give  ^nod  service  when  installed  in  connection 
with  small  engine  terminals. 

Inspection  Pil? 

Inspection  pits  are  now  being  installed  at  a  number  of 
large  engine  terminals  These  are  located  on  the  inbound 
tracks  with  the  view  of  making  inspection  of  locomotives  be- 
fore they  are  placed  over  tlie  cinder  pit.  Fires  can  then  be 
withdrawn  when  the  engine?  pass  over  the  cinder  pit,  if  in- 
spection develop-  defect?^  which  warrant  this  procedure,  thus 
paving  time  and  expense  involved  if  engine  was  inspected 
within  the  roundhouse  after  passing  over  cinder  pit.  There 
are  many  advantages  in  liaving  inspection  made  at  this  time 
as  the  foreman  by  means  of  pneumatic  tubes  can  be  furnished 
with  l)Oth  the  on£rineer">  and  inspector's  reports  showing 
work  to  he  done  before  engines  are  placed  in  the  shop. 


These  inspection  pits  are  generally  made  about  100  ft 
long,  two  in  number,  and  covered  with  a  protection  shed. 
Special  arrangements  are  provided  to  permit  inspectors  to 
enter  the  pits.  Proper  drainage  and  lighting  facilities  are 
also  provided.  In  lieu  of  reporting  on  inspectors'  reports 
such  work  as  loose  nuts,  missing  cotters,  etc.,  it  would  be 
desirable  to  station  at  these  inspection  sheds  mechanics  who 
can  perform  this  work  at  once,  thus  saving  time  in  locating 
these  defects  in  the  shop  after  being  reported. 

Heating  and  \entilation 

Heating  and  ventilation  is  of  first  importance  in  a  modem 
and  efficient  roundhouse.  With  the  possible  exception  of 
small  isolated  houses  in  mild  climates  a  properly  designed 
system  combining  heating  and  ventilation  should  be  adopted. 
An  installation  of  this  kind  consists  of  a  blower  drawing  air 
through  hot-blast  heaters  located  in  a  fan  room  which  forms 
a  projection  on  the  outer  wall  of  the  roundhouse.  The  heated 
air  is  discharged  tlirough  an  underground  concrete  duct 
system. 

A  combined  heating  and  ventilating  system  should  supply 
sufficient  air  for  the  quick  removal  of  smoke,  gas  and  vapors. 
X'entilating  sash,  louvers  and  other  openings  should  be  pro- 
vided at  the  high  points  of  the  room  to  supplement  the  forced 
.<ystem  by  directing  the  flow  of  air  currents  and  facilitating 
the  removal  of  hot  gases.  This  feature  should  be  carefully 
considered,  for  in  roundhouse  ventilation  it  is  not  so  much 
a  question  of  diluting  the  air  as  it  is  of  establishing  a  posi- 
tive flow  of  air  which   will  carry  the  gases  along  with  it. 

It  is  sometimes  necessary,  due  to  the  requirements  of  local 
ordinances  or  because  the  type  of  house  prevents  the  use  of 
smoke  jacks  above  the  locomotive  stacks,  to  install  an  exhaust 
system  so  as  to  remove  gases  directly  from  the  locomotive 
smokestacks.  In  the  latter  case  connections  are  made  to  the 
smokestacks  by  means  of  swinging  hoods.  This  system  is  not 
necessary  from  a  ventilating  standpoint,  and  should  only  be 
installed  where  conditions  compel  its  use. 

With  the  usual  type  of  indirect  system  the  fan  rooms,  one 
or  two  in  number  depending  on  the  size  of  the  house,  should 
be  located  midway  of  the  length  of  the  house  to  be  served, 
thereby  reducing  the  temperature  drop  of  the  air  in  the  duct 
as  well  as  the  friction  head  against  which  the  fan  must  work. 
The  quantity  of  air  supplied  together  with  the  number,  size 
and  location  of  air  outlets  depends  largely  on  the  type,  size, 
and  location  of  the  roundhouse.  The  amount  of  heat  to  be 
supplied  with  the  air  is  also  a  variable  factor  and  should 
have  careful  study  so  as  to  provide  a  comfortable  working 
temperature  under  the  conditions  obtaining  in  roundhouse 
operation. 

The  question  as  to  whether  the  fan  should  be  motor-  or 
engine-driven  depends  on  the  quantity  of  exhaust  steam 
available  for  heating  and  whether  or  not  it  is  desired  to 
operate  the  fan  for  ventilation  in  the  summer  time.  The  hot- 
blast  heaters  should  be  operated  through  a  two-pipe  vacuum 
system,  particularly  where  exhaust  steam  is  available,  so  as 
to  reduce  the  back  pressure  and  provide  a  positive  circulation 
of  steam  through  all  parts  of  the  heaters.  The  temperature 
of  the  air  can  be  regulated  to  suit  the  variable  outside  tem- 
perature by  subdividing  the  "heater  into  units  with  a  control 
valve  on  each.  The  fan  should  be  operated  at  a  constant 
speed  so  as  to  make  the  ventilation  independent  of  the  heat- 
ing and  to  provide  a  uniform  condition  at  all  times. 

Lighting 

Adequate  daylight  facilities  through  large  window  areas 
together  with  light,  cheerful  surroundings  are  highly  desir- 
able. The  windows  should  be  spaced  and  located  so  that 
daylight  conditions  are  fairly  uniform.  They  should  also 
provide  sufficient  daylight  so  that  artificial  light  will  be 
required  only  during  those  portions  of  the  day  when  it  would 
naturallv  be  considered  necessarv.    Good  natural  and  arti- 
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ficial  light  will  reduce  accidents,  provide  greater  accuracy 
in   workmanship  and  simpliiy  the  super\'ision  of  the  men. 

Much  needed  inipnjvenient  is  desired  in  connection  with 
artifuial  lightinij:  of  engine  terminals.  In  the  roundhouse 
pro]K'r,  lights  mounted  on  the  outer  wall  and  retlected  he- 
tween  engine  pits  have  given  satisfactory  results  when  aug- 
mented by  sufticient  lights  suspended  from  the  ceiling  to 
afford  general  illumination.  Machine  shops,  etc.,  should  be 
provided  with  a  general  (jr  overliead  lighting  and  also  >up- 
j)lemented  by  individual  lamps  conveniently  placed,  prefer- 
al)ly  on  brackets  so  that  they  may  be  adjusted. 

For  lighting  the  roundhouse  circle,  tlcKxl  lights  should  be 
used  whenever  possible  as  general  illumination  will  add  con- 
siderably to  the  safe  movement  of  locomotives  to  and  from 
turntable  and  engine  house.  Ash  pits  can  be  illuminated  l)y 
rows  of  reflector  lights  placed  on  poles,  and  similar  pro- 
visions should  be  made  at  other  points  beyond  turntable  or 
by  the  use  of  flood  lights  on  the  tops  of  coaling  stations.  The 
introduction  of  many  new  types  of  lamps  has  made  it  pos- 
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sible  to  provide  better  illumination  wlien  changing  from  an 
old  to  a  new  lighting  system.  A  study  should  be  made  of  the 
conditions  and  proper  lamps  .selected  for  the  ]turi)ose. 

Hot-Waler  Wa.-hout  aiitl   Keiillin{:  JSyj^leiii 

Facilities  >h(juld  be  provided  for  washing  out  boilers,  us- 
ing hot  water  under  pressure  and  refilling  witli  liot  water 
after  wa>hing.  There  i>  an  actual  "saving  in  time  as  coni- 
])ared  to  tlie  old  sy.-;tem  of  washing  out  and  refilling  with 
cold  water;  with  this  sy.<item  boilers  are  washed  out  more 
thoroughly  and  strains  within  the  boiler  due  to  e.xpansion 
and  contraction  are  consideral^ly  reduced,  with  the  result 
that  the  cost  of  boiler  maintenance  is  reduced. 

There  are  two  types  of  installations  for  this  purpose  in 
general  use,  one  of  which  utilizes  the  blow-off  water  for 
washout  purpo.ses  only,  while  the  other  utilizes  as  much  of 
the  blow-off  water  as  neces.<ar>'  for  this  i)urpo.>ie  and  the  re- 
mainder, after  being  clarified,  for  retilling  pur])oses.  As 
blow-off  water  is  always  soft  and  becomes  clarified  soon 
after  storage,  it  is  of  course  the  l)est  water  for  tlie  generation 
of  steam  and  its  reuse  in  this  manner  is  responsilde  for  the 
greater  efficiency  of  the  latter  t>'pe  of  installations. 

Hot-water  washout  and  refilling  systems  can  l)e  economi- 
cally installed  in  any  size  to  meet  the  equirements  in  any 
engine  terminal  of  moderate  size.  The  usual  |)ractice  is  to 
deliver  washout  water  at  temperatures  varying  from  100  deg. 


to  14U  deg.  rile  refilling  water  generally  has  an  average 
temperature  of  approximately  210  deg.  Where  such  systems 
have  ix*en  introduced,  there  is  a  material  reduction  in  lime 
recjuired  to  do  tliis  work.  Boilers  have  been  blown  oft",  re- 
filled, fired,  and  steam  pressure  brought  up  to  100  lb.  within 
from  two  to  three  hours.  This  does  not  include  such  time 
as  may  be  recjuired  to  make  necessary  repairs  to  boilers. 

Wheel-Droppiii}!    Facilities 

The  usual  wheel-drojjping  facilities  consist  of  a  drop-pit 
system  wliich  provides  for  depre.>.sed  pits  at  right  angles  to 
shop  traik,  u>ing  telescoping  jineumatic  or  hydraulic  jacks 
for  lowering  and  raising  wheels,  separate  pits  and  jacks 
Ijeing  installed  for  handling  driver  and  engine-truck  wheels. 

.Screw-jack  locomotive  hoists  eSjK'cially  tiesigne<l  for  un- 
wheeling  locomotives  are  being  more  extensively  used  at 
engine  terminals,  and  their  use  has  made  possible  a  larger 
saving  in  Ijoth  time  and  labor.  Ihese  hoists  o|>erate  with  a 
high  degree  of  safety  as  compared  with  the  drop-pit  system; 
furthermore  they  can  be  located  within  the  roundhouse  or 
installed  in  a  separate  building,  in  which  ca.>^e  it  would  be 
desirable  to  also  install  the  wheel  lathe  and  other  t(x>ls  and 
apj)liances  for  taking  care  of  heavy  running  repairs. 

When  screw-jack  locomotive  hoists  are  installed,  it  does 
not  eliminate  the  necessity  for  providing  drop  pits  in  the 
roundluHise,  which  may  l>e  needed  in  order  to  prevent  loss 
of  time  in  making  rejjairs  to  locomotives  which  may  only 
reijuire  the  dro|)[)ing  of  a  sinyle  pair  of  drivers  or  encine- 
truck  wheels. 

Marliine.   Hoiler  aii«I  Smith   Sho|i« 

Old  and  oljxjiete  l(;<jls  >hould  Ix"  replaced  by  iiKMlern  ma- 
chine tools,  whicli  insure  increased  production  at  lower  costs 
and  the  work  lieing  done  more  accurately  and  promj)tly  and 
power  maintained  in  better  condition.  Individual  motor 
drive  for  the  larger  machines  and  group  drive  for  the  smaller 
machines  are  jireferable.  Facilities  sjiould  include  steam 
hammer,  forges  with  down-draft  luxjds  (number  and  size  to 
-uit  work  to  be  performed),  punch  and  shear,  plate-l>ending 
rolls,  straightening  plate,  flange  fire,  etc. 

.Vutogenous  eutiing  and  welding  outfits  are  also  ron>id- 
cred  indisix'nsable  and  arc  used  principally  in  making  re- 
l)airs  to  locomotive  firebo.xes,  engine  frames  and  in  reclaiming 
m"scellaneou>  i)art-  whieh  can  readily  be  repaired  by  means 
of  this  proce.<s. 

The    Power    Hou>e 

Important  »-ngine  terminal.>  sh<juld  be  provided  with  a 
|)ower  plant  of  >ufficient  ^i/x-  to  take  *are  of  the  future  a> 
well  as  immediate  needs  of  the  terminal.  In  a  numl)er  of 
cases  thi>  j)lant  is  recjuired  to  provide  «.team  for  thawing 
snow  at  -witches  on  main-line  traek  lea<ling  to  the  terminal 
passenger  .-tation  and  suj)i)ly  heat  and  light  to  station  build- 
ings, and  function  in  general  as  a  .ser\'ice  station.  Labor- 
saving  deviies  should  l>e  installed  in  the  w,i\-  of  coal-  and 
a>h-handling  machinery,  aut(»mati(  -tokers  and  large-capacitv 
oxerhead  coal-storage  bunkers.  Consideration  should  U^  given 
to  operating  with  condensers,  requiring  a  ctioling  tower  if 
fresh  water  i>  used,  the  surplus  water  being  delivered  to  flood 
ash  pit  for  l(XT)motive  cinders  if  this  tyjx-  is  u.-ed.  Tanks 
of  ample  capacity  .<;hould  lie  located  at  power  house  with 
water  mains  of  proper  size  supjflying  water  for  .<;hop  u.<;e  and 
filling  of  tenders  at  terminal  tracks,  Icnating  water  columns 
away  from  switches  in  cold  climates  to  jirevent  frt.'ozin!:.  M 
smaller  terminals,  discarded  hxomotive  boilers  are  used  to 
furnish  sK-am  for  power  and  heat.  .\  close  study  made  of 
these  installation^  will  reveal  the  fact  that  in  many  cases 
money  can  be  saved  by  the  use  of  modern  water-tube  boilers. 

Di<4CU>>i:ion 

The  discussion  of  this  paper  was  featured  bv  tlie  re-marks 
(  f  a  representative  of  the  oj.erating  de])artment  of  the  Penn- 
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sylvania  Railroad,  Mr.  VVm.  Elmer,  division  superintendent 
:"    at  Altoona.    Mr.  Elmer  discussed  the  most  important  phases 
'   of  the  locomotive  terminal  situation  with  particular  reference 
"v^  to  its  effect  upon  locomotive  performance  on  one  of  the  busiest 
,/  railroad  divisions  of  the  United  States.   Confronted  with  the 
problem,  of  getting  the  utmost  service  out  of  every  available 
; ;  locomotive,  Mr.  Elmer  has  developed  a  unique  system  of  rec- 
ords indicating  the  service  performed  by  each  locomotive  on 
,    his  division  which  he  described  at  some  length  in  the  course 
.    of  his  discussion. 

The  paper  on   Modernizing   Locomotive   Terminals   was 
also  discussed  by  representatives  of  the  Robinson  and  Aus- 
■    tin  Construction  Companies  who  have  recently  been  engaged 
V  in   very  extensive  terminal   development.     Appropriate   em- 
.    phasis  was  laid  on  some  of  the  most  vital  features  in  terminal 
construction  and  an  attempt  was  made  to  demonstrate  that 
•    the  value  of  terminal  improvements  can  be  arrived  at  by 
;  capitalizing  the  enhanced  earning  power  derived  from  loco- 
motives handled  in  modern  vs.  obsolete  terminals. 

The  discussion  was  closed  by  L.  G.  Plant,  associate  editor 
of  the  Railway  Mechanical  Engineer,  who  stated  that  con- 
.'  sideration  of  the  locomotive  terminal  from  any  angle  would 
.  be  incomplete  if  it  did  not  place  sufficient  weight  on  the  out- 
standing function  of  the  terminal,  which  is  to  expedite  the 
'   movement  of  locomotives,  and  emphasized  those  features  of 
.terminal   development   which  have  the  most  direct  bearing 
upon  the  time  element  involved  in  handling  locomotives. 


:  :'         Grease    Lubrication       ^     /-VV^^ 

■':.--;:V.'-;  .■■••^..;^  BY  T.  J.  HOLMES        ,-'-/:-r  V-'^'^' ;;:.'/ 

Swain  Company,  Chicago  .'/     ;\ 

Friction  prevents  machiner)  from  being  efficient.  One 
writer  gives  it  as  his  opinion  that  50  per  cent  of  the  power 
used  in  the  United  States  is  wasted  on  unnecessary  friction. 

The  economical  running  of  all  kinds  of  machinery  de- 
pends largely  upon  the  character  and  application  of  the  lub- 
ricant. From  the  smallest  to  the  largest  and  most  complicated 
machine,  the  question  of  lubrication  is  of  foremost  import- 
ance. The  cost  of  a  lubricant  is  often  very  small  in  compari- 
son with  the  amount  of  loss  that  may  be  sustained  through 
friction,  if  an  inefficient  lubricant  is  used. 

The  parts  of  a  bearing  cannot  be  turned  absolutely  true 
md  smooth.  Rough  places  not  visible  to  the  naked  eye  are 
likely  to  exist.  If  these  are  ground  together  without  lubrica- 
tion, friction  and  heat  result.  The  lubricant  is  employed  to 
fill  in  the  bearing,  and  to  prevent  friction.  As  a  means  of 
filling  up  any  rough  places  in  a  bearing,  a  lubricant  which 
:arries  a  small  amount  of  flake  graphite  or  mica  may  be  used 
.o  good  advantage. 

The  following  discussion  applies  only  to  those  bearings 
»vliere  a  stiff  grease  lubricant  should  be  used.  The  term 
''grease"  strictly  applies  only  to  animal  fats,  especially  when 
•a\  a  soft  state.  In  recent  years,  however,  the  term  has  been 
enlarged  to  include  other  products,  but  it  properly  includes 
)nly  those  possessing  unctuousness  or  a  soapy,  slippery  feel- 
mg  in  a  marked  degree. 

What  particular  thing  is  there  in  grease  that  gives  it  lub- 
ricating qualities?  This  question  has  long  puzzled  persons 
interested  in  lubrication.  Experience  and  investigation  have 
led  to  the  conclusion  that  the  lubricating  quality  of  grease 
Is  largely  produced  by  fatty  particles  or  colloids,  constantly  in 
motion,  which  are  characteristic  of  the  structure  of  grease. 
Greases  which  have  not  been  subjected  to  high  temperature 
possess  great  lubricating  qualities,  while  those  greases  which 
iiave  been  subjected  to  a  high  temperature,  either  in  refining 
Dr  in  use  on  hot  journals,  do  not  have  the  best  lubricating 
qualities.  Heat  is  destructive  of  the  moving  colloids,  and 
iierefore  destructive  of  the  lubricating  qualities  of  a  grease. 


Any  material  used  as  a  lubricant  should  have  the  follow- 
ing qualities: 

(1)  Adhesion,  the  property  which  causes  it  to  cling  tO' 
the  surface  to  be  lubricated.  It  is  well  known  that  certain 
fats  cannot  be  entirely  rubbed  off  a  smooth  surface  and  that 
water  will  not  remove  them.  Soap  and  water  must  be  used 
in  order  to  remove  them  effectually. 

(2)  Cohesion,  the  property  causing  the  particles  of  a  lub- 
ricant to  hold  together. 

(3)  Unctuousness,  that  property  which  gives  a  greasy, 
slippery  feeling  to  the  touch. 

The  lubricating  colloids  seem  to  have  much  to  do  with  all 
three  of  these  necessary  qualities  and  without  their  presence 
any  material  is  of  little  or  no  value  as  a  lubricant. 

Tests  for  melting  point  and  flash,  as  applied  to  lubricants, 
would  therefore  seem  to  be  of  little  use  in  determining  lubri- 
cating qualities.  To  judge  lubricating  qualities,  tests  should 
more  properly  be  aimed  at  the  determination  of  the  relative 
amount  of  lubricating  colloids  in  the  make  up  of  the  material. 

It  is  generally  conceded  that  a  good  lubricant  should  be 
neither  strongly  acid  nor  strongly  alkali,  but  should  be  neu- 
tralized so  that  no  injury  may  result  to  the  bearings  or  to  the 
essential  qualities  of  the  lubricant. 

Action  of  the  Lnbricant 

When  the  bearing  is  perfectly  adjusted  and  the  journal 
started  in  motion,  the  lubricant  is  gradually  drawn  down 
around  the  journal,  filling  the  entire  space  between  the  jour- 
nal and  box,  and  adhering  to  both  wearing  surfaces.  The 
colloidal  globules  permit  the  journal  to  roll  and  slide  over 
them,  and  at  the  same  time  they  slip  or  roll  past  each  other. 
This  motion  of  the  particles  of  the  lubricant  takes  place  with- 
out friction  and  consequently  without  the  generation  of  heat. 

If  a  journal  is  removed  after  running  in  a  grease  lubricant, 
a  magnifying  glass  will  disclose  a  thin  film  or  coating.  This 
film  may  be  destroyed  by  heat,  by  foreign  substances,  or 
mechanical  defects  in  the  machinery.  Furthermore,  if  the 
lubricant  contains  few  colloids,  the  running  of  the  journal 
may  be  accompanied  by  high  friction  and  the  generation  of  a 
large  amount  of  heat. 

Every  lubricant  has  its  own  lubricating  temperature;  that 
is,  a  point  at  which  it  yields  the  greatest  degree  of  efficienq'. 
The  lubricating  point  should  be  low  as  no  bearing  should  be 
permitted  to  "get  hot."  The  efficiency  point  in  a  lubricant 
should  not  be  confounded  with  the  melting  point.  These 
two  temperatures  are  often  far  separated  and  have  little  rela- 
tion to  each  other.  This  relation  varies  with  the  materials 
used  as  lubricants. 

.\s  a  rule,  the  degree  of  running  temperature  indicates  the 
(|uality  of  the  lubricant,  but  it  may  also  be  affected  by  the 
cliaracter  of  the  work,  or  by  mechanical  defects  in  the  bearing. 
Graphite  or  mica,  although  not  lubricants  themselves,  may 
be  used  in  moderate  quantities  to  advantage  in  grease  lubri- 
cants as  they  tend  to  fill  up  and  smooth  over  rough  or  pitted 
l)earing  surfaces. 

When  machinery  stands  idle  for  a  time,  the  weight  of  the 
journal  is  apt  to  force  the  lubricant  out  of  the  bearing,  and 
it  takes  a  little  time  for  the  re-establishment  of  a  complete 
lubricating  film.  When  a  proper  lubricant  is  used,  the  ro- 
tation of  the  journal  will  permit  enough  of  the  lubricant  to 
work  out  at  the  ends  of  the  box,  to  form  rings  which  exclude 
moisture  and  dirt  from  the  journal  when  it  is  not  in  motion. 

It  is  necessary,  not  only  to  have  good  bearings  and  lubri- 
cants, but  to  have  the  lubricant  applied  by  the  proper  method. 
The  lubricator  cup  should  fit  tight  and  exclude  all  dust  and 
grit.  Indicators  should  be  used  on  all  bearings.  Concealed 
lubricators  often  give  rise  to  costly  trouble  because  inspection 
cannot  be  readily  made. 

\  poor  system  of  lubrication,  once  installed,  is  difficult  to 
change.  It  is  advisable,  therefore,  when  planning  a  new 
shop,  that  lubrication  receive  careful  attention. 
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One  of  Twenty  Santo  Fe  Type  Locomotives  Built  by  the  American  Locomotivt  Company  for  the  Boston  &  Maine 


Locomotives    arid    Cars    Ordered 


Considerable    Increases    Over    1919    Figures    But: 
Little  Progress  in  Making  Up  Accumulated  Shortage 


ill    in    1920 


THE  locomotives  ordered  by  the  Class  1  railroads  in 
1920,  according  to  the  statistics  of  the  Railway  Age, 
reached  a  total  of  1,668 — almost  eight  times  the  num- 
ber ordered  for  all  domestic  service  in  1919.  The  orders 
placed  by  other  railroads  in  the  United  States  amounted  to 
103  and  by  industrial  concerns  to  227,  making  a  total  of 
1,998  for  all  domestic  purchases — more  than  nine  times  the 
similar  total  for  1919. 

The  orders  by  Canadian  roads  and  industries  from  build- 
ers either  in  Canada  or^the  United  States  were  189  and  the 
order?   received   by  American   builders  from   foreign   coun- 

■,,■'.  Table  I — I^comotive  Orders  of   1920       -  \      ■-  ^'.'.v' 

^ -.    ;;  [  "■  For   Class   1   Railroads 1 ,668 

.',..-'-   '.  For    Other    American    Railroads 103 

-■>'.,■-••','.•    For    Domestic    Industrials 227      .'•',■.. 


Total    Domestic    

For  Service  in  .Canada 

For  Export  to  other  Countries. ... 


1,998 

189 
718 


Grand    Total 2,905 

tries  amounted  to  718,  making  a  grand  total  for  all  orders 
of  2,905.  In  1919  the  total  Canadian  orders  were  58  and 
the  foreign  orders  898.  Thus  it  will  be  seen  that  there  was 
a  considerable  increase  in  orders  from  ever\-  source  except 
in  the  export  trade.  Here  the  1920  total  is  180  less  than 
the  1919  figure.  '  .^ •>:;''  -'^  '     '^:    *"> 

The  year  1919  set  the  low  mark  for  locomotive  orders  as 
far  back  as  records  have  been  kept.  In  view  of  this  fact,  the 
1920  orders  cannot  be  considered  excessive,  as  may  easily  be 
seen  by  reference  to  Table  II.  The  totals  for  1916,  1917  and 
1918  all  exceed  the  figures  for  1920.  The  totals  for  1917 
are  as  large  again  as  the  figures  shown  in  the  present  com- 
pilation. During  these  years  greatly  increasing  demands  on 
the  railways  together  with  a  steady  upward  movement  of 
prices  which  looked  as  if  it  would  continue  indefinitely 
brought  about  an  economic  condition  which  generally  in- 
creases buying  in  almost  every  field.  Then,  too,  during  the 
war  period  it  was  felt  that  something  approaching  an  ade- 
quate number  of  locomotives  had  to  be  provided  regardless 
of  cost,  and  under  the  regime  of  the  Railroad  Administration 
government  credit  was  available  for  such  purposes. 

The  orders  this  year  were  financed  by  the  railroads  them- 
selves, with  some  help  from  the  government  to  be  sure,  dur- 
ing the  period  of  readjustment  attendant  upon  the  return  of 
the  carriers  to  their  owners,  when  railway  costs  were  nearing 
their  peak  and  before  adequate  returns  had  been  provided  by 


a  new  rate  structure.  In  view  of  these  facts  the  showing  for 
1920  is  not  entirely  unsatisfactory,  although  it  is  quite  evi- 
dent that  nothing  has  been  done  during  the  past  year  to 
make  up  for  deficiencies  in  the  annual  purchases  of  locomo- 
tives which  have  been  accumulating  since  1912. 

The  foreign  orders  for  1919  made  up  more  than  75  per 
cent  of  all  orders  placed.  In  1920  conditions  were  quite 
different,  because  foreign  orders  have  been  small.  This  de- 
crease in  orders  from  abroad  is  disappointing;  it  can  be 
traced  to  the  premium  on  the  dollar  which  has  increased 
generally  throughout  the  year  in  most  countries  and  which 
makes  it  possible  in  some  cases  for  foreign  manufacturers  to 
underbid  our  own;  to  the  fact  that  foreign  competitors  have 
Ijeen  able  to  increase  their  production  and  to  direct  their 
efforts  once  more  to  their  old  markets;  and  to  the  generally 
impoverished  condition  of  the  countries  which  most  need  to 
replenish  the  inadequate  stock  of  locomotives  on  their  rail- 

'  ;.  .    Table  IT — Orders  for  Locomotives  Since  1901      ..  ...., 

.    '•.■  Domestic  Orders  Only  -     "  .. 

■:'■'■■■'■  ■\'--' '  '■':■■■•  y  ■_'  ^  -  Loco-  ..'■-' ■:'-''X- i'i.'- :/.',.-■■-''■■'" '.."'.'.  f  qco- 
Year  motives  Year      V.'  ;•  - .  »ottye» 

190I...iv.;.;U,,....,.....   4,340  1908....,,%'.  -.:... 1.182 

;902 ,,...;..,........   4.665  1909..    ...,......,...; 3,350 

!903 .„'............   3.283  1910...,...;..,...,. 3  787 

l'X)4 ;......... 2.538  1911..... 2'850 

1905 6.265  1912 4515 

!906 \..., .........   5,642  1913 3i467 

1907 ,....../.........   3,482  1914 • 1.265 

•  s   ..   -  ...C        -  ■  ■  .•         Domestic   and  Foreign                        .i    :    .  •■■■  ■■  •  '..^ 

Year     ■'.                                    Dom.estic  Foreigrn  Total  ,'•''"•.'■-.' 

V'  i.     1915...v.V,.;.:.V..w 1,612  850  2,462  '^^/•  • 

V.  ;•    1916 2,910  2,983  5.893  .(.-- 

••:  ■-•    1917 .• 2.704  3,438  6.142      • .  :< 

■-.-■:            1918 2,802  2,086  4.888      ". 

.-;;:.    1919 272  89X  1,170 

ways.  One  of  the  most  noteworthy  orders  from  foreign 
countries  which  was  placed  in  the  United  States  during  the 
year  was  from  Roumania  for  50  locomotives.  This  order  was 
divided  equally  between  the  Baldwin  Locomotive  Works  and 
the  American  Locomotive  Company  and  paymejit  for  it  was 
made  in  petroleum. 

The  number  of  locomotives  built  in  the  United  States  for 
domestic  service  during  1920  was  1,857  and  for  export  1,582, 
making  a  total  of  3,439.  In  Canada  the  production  was  165 
for  domestic  use  and  68  for  export,  making  a  total  of  233 
and  a  grand  total  of  all  production  in  the  United  States  and 
Canada  of  3,672.  This  figure  represents  an  increase  of  400 
over  the  similar  total,  3,272,  for  1919.  The  total  built  in 
the  United  States  for  domestic  senice  in  1920  is  some  200 
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sylvan ia  Railroad,  Mr.  W  m.  Klnicr,  division  superintendent 
at  Altoona.  Mr.  Klmer  discussed  the  most  important  phases 
of  the  locomotive  terminal  situation  with  particular  reference 
to  its  effect  upon  locomotive  performance  on  one  of  the  busiest, 
railroad  divisions  of  tlie  United  States.  Confronted  with  the 
problem  of  getting  tiie  utmost  service  out  of  every  available 
locomotive,  Mr.  Elmer  has  developed  a  unique  system  of  rec- 
ords indicating  the  service  perfornnd  by  each  locomotive  on 
hi.*  divi.-ion  whicli  he  tiescribed  ,it  ^onii'  length  in  the  course 
of  hi.>  di>cu?>ion. 

The  paper  on  Modernizing  Locomotive  IVrminals  was 
also  dis(u*<ed  b\  repre>entative~  of  the  RobiuMin  and  Aus- 
tin Con.'«tru<  tion  Companies  who  have  recently  been  engaged 
in  very  exten.-ive  terminal  development.  Appropriate  em- 
phasis was  laid  on  some  of  the  most  vital  features  in  terminal 
ronstruction  and  an  attempt  was  made  to  demonstrate  that 
the  value  of  terminal  improvements  can  be  arrived  at  by 
t  apitalizing  the  enhanced  earning  power  derived  from  loco- 
motives handled  in  modern  vs.  obsolete  terminals. 

The  discussion  was  closed  by  L.  G.  Plant,  associate  editor 
of  the  Rdiluiiy  MccJuniiriil  Eui^iuccr,  who  stated  that  con- 
sideration of  the  locomotive  terminal  from  any  angle  would 
I)e  incomplete  if  it  did  not  place  sufficient  weight  on  the  out- 
standing function  of  the  terminal,  which  is  to  expedite  the 
movement  of  locomotives,  and  emphasized  those  feature*  of 
terminal  devclofiment  which  have  tlie  most  direct  bearing 
upon  the  time  element  involved   in   handling  lo« oniutivc  >. 


(rrear-r    l.iihririilioii 
BY  T.  J.  HOLMES 

Swiiiii  (l<>ni|tan\.  ('Iiiraun 

Frii  lion  |ir«\iiit»  m.nluiHrx  fr<;m  being  effuieiit.  One 
writer  givis  it  a>  his  opinion  tliat  .^<»  |»er  cent  of  the  power 
used  in  the  I'nited  States  is  wasted  on  unnece.— ary  friction. 

Fhe  economical  running  of  all  kinds  of  machiner\-  de- 
[)ends  largely  upon  the  character  and  application  of  the  lub- 
ricant. From  the  smallest  to  the  largest  and  most  complicated 
machine,  the  fjuestion  of  lubrication  is  of  foremost  import 
aiiic.  'Fhe  cost  of  a  lubricant  is  often  ven'  >ma]l  in  compari 
»on  with  the  amount  of  loss  that  may  be  sustained  through 
friction,  if  an  inefficient  lubricant  is  used. 

Fhe  parts  of  a  bearing  canncjt  be  turned  absolutely  trui 
md  smooth.  Rough  places  not  visible  to  the  naked  eye  are 
likely  to  exi.*t.  If  these  are  ground  togetlur  without  lubrica- 
tion, friction  and  heat  result.  Fhe  hibricant  is  employed  to 
fill  in  the  bearing,  and  to  prevent  friction.  As  a  means  ot" 
filling  up  any  rougii  jjlaces  in  a  bearini:.  a  lubricant  which 
arries  a  small  amount  of  tlakc  gra|)liite  or  mica  may  I>e  u.*efl 
o  good  advantage. 

Fhe  following  discu>>ion  applies  onl\'  to  those  !>earing» 
^■here  a  stiff  grease  lul>ricant  should  be  used.  1  he  term 
■\'rea.»e*"  strictly  a[»plie>  only  to  animal  fats,  especially  when 
:n  a  soft  state.  In  reunt  year-,  liowevc  r,  the  term  has  been 
■nlargcd  to  include  other  product-,  but  it  jiroperly  includes 
>iily  those  fiossessing  un<  tu<;u-iu--  or  a  -^oapy.  slipperv  fcc-I 
;ng  in  a  marked  degree. 

What  partii  ular  thing  is  there  ii\  grease  that  gives  it  lul>~ 
ricating  qualities?  'Fliis  r|uestion  has  long  puzzled  per.«ons 
aiterested  in  lul^ricaticn.  Flxpericnce  and  investigation  have 
[<■(!  to  the  conclusion  that  the  lubricating  f|uality  of  grease 
I-  largely  pnwluced  by  fatty  particles  or  colloids,  constantly  in 
motion,  which  are  characteri.«tic  of  the  stRicture  of  grca.<5c. 
'ircascs  which  have  not  been  subjected  to  high  temperature 
f)os.*ess  great  lubricating  qualities,  while  those  greases  which 
!iave  l>een  subjected  to  a  high  temperature,  either  in  refining 
»r  in  use  on  hot  journals,  do  not  have  the  best  lubricating 
.qualities.  Heat  is  destructive  of  the  moving  colloids,  and 
iierefore  destructive  of  the  lubricating  qualities  of  a  grease. 


Any  material  u.sed  as  a  lubricant  should  have  the  follow- 
ing qualities: 

(1)  Adhesion,  the  property  which  causes  it  to  cling  ta 
the  surface  to  be  lubricated.  It  is  well  known  tliat  certain 
fats  cannot  be  entirely  rubbed  off  a  smooth  surface  and  that 
water  will  not  remove  them.  Soap  and  water  must  l)e  used 
in  order  to  remove  them  effectually. 

(2)  Cohesion,  the  property  causing  the  particles  of  a  lub- 
ricant to  hold  together. 

(3)  Unctuou.*ness,  that  property  which  gives  a  grea.sy, 
-lippery  feeling  to  the  touch. 

The  lubricating  colloids  seem  to  have  much  to  do  with  all 
three  of  these  necessary  qualities  and  without  their  presence 
any  material  is  of  little  or  no  value  as  a  lubricant. 

Tests  for  melting  point  and  flash,  as  applied  to  lubricants, 
would  therefore  seem  to  be  of  little  use  in  determining  lubri- 
eating  cjualities.  To  judge  lubricating  qualities,  tests  should 
more  i)ro{)erly  be  aimed  at  the  determination  of  the  relative 
amount  of  lubricating  colloids  in  the  make  up  of  the  material. 

It  is  generally  conceded  that  a  gcxid  lubricant  should  l^e 
neither  strongly  acid  nor  strongly  alkali,  but  should  be  neu- 
tralized so  that  no  injur)'  may  result  to  the  bearings  or  to  the 
"S.sential  qualities  of  the  lubricant. 

.Action  of  the  Lubricant 

When  the  l»earing  is  perfectly  adjusted  and  the  journal 
-tarted  in  motion,  the  lubricant  is  gradually  drawn  down 
.iround  the  journal,  filling  the  entire  space  between  the  jour- 
nal and  box,  and  adhering  to  both  wearing  surfaces.  The 
.olloiclal  globules  permit  the  journal  to  roll  and  .slide  over 
tlum.  and  at  the  same  time  they  slip  or  roll  past  each  other. 
Fhis  motion  of  the  particles  of  the  lubricant  takes  place  with- 
out friction  and  consequently  without  the  generation  of  heat. 

If  a  journal  is  removed  after  running  in  a  grease  lubricant, 
a  magnifying  glass  will  disclose  a  thin  film  or  coating.  This 
tilm  may  be  destroyed  by  heat,  by  foreign  substances,  or 
mechanical  defects  in  the  mac:hincn,.  Furthermore,  if  the 
hiliricant  contains  few  colloids,  the  running  of  the  journal 
may  be  accompanied  by  high  friction  and  the  generation  of  ;i 
large  amount  of  heat. 

Kvery  lubricant  has  its  own  lubricating  temperature;  that 
i-.  a  point  at  which  it  yields  the  greatest  degree  of  efficiency. 
I  he  lubricating  point  .should  be  low  as  no  bearing  should  be 
permitted  to  '"get  hot."  'Fhe  efficiency  point  in  a  lubricant 
-hould  not  be  confounded  with  the  melting  point.  'Fhese 
two  temjieratures  are  often  far  separated  and  have  little  rela- 
tion to  each  other.  This  relation  varies  with  the  materials 
ii-cd  as  lubricants. 

\-  a  rule,  the  degree  of  running  temperature  indicates  the 
quality  of  the  lul)ricant,  but  it  may  ab-o  be  affected  by  the 
<  liarac  ter  of  the  work,  or  l)y  mechanical  defects  in  the  bearing, 
(iraphite  or  mica,  although  not  lubricants  them.^elves.  mav 
be  used  in  moderate  ()uantities  to  advantage  in  grea.«e  lubri- 
t  ants  a-  they  tend  to  fill  up  and  -mooth  over  rough  or  [utted 
bearing  >urface>. 

When  ma*  hinery  stands  idle  for  a  time,  the  weight  of  the 
journal  is  apt  to  force  the  lubricant  out  of  the  bearing,  and 
it  take-  a  little  time  for  the  re-establishment  of  a  complete 
lubricating  film.  When  a  proper  lubricant  i-  used,  the  ro- 
tation of  the  jc:>urnal  will  permit  enough  of  the  lubricant  to 
work  out  at  the  ends  of  the  box,  to  form  rings  which  exclude 
moisture  and  dirt  from  the  journal  when  it  is  not  in  motion. 

It  is  necessar}',  not  only  to  have  good  bearings  and  lubri- 
«  ants,  but  to  have  the  lubric.int  ajiplied  by  the  proper  method, 
riie  lubricator  cup  should  fit  tight  and  exclude  all  du.st  and 
i:rit.  Indicators  should  be  u.-ed  on  all  bearings.  Concealed 
lubricators  often  give  ri-e  to  costl\-  trc)ul>le  because  inspection 
(.mnot  be  readily  made. 

.\  pcKir  sy.-tem  of  lubrication,  once  installc-d,  is  difficult  to 
change  It  is  advisable,  therefore,  when  planning  a  new 
shop,  that  lubrication  receive  careful  attention. 
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Owi-  I"    /ucnty  Santa  I'r   Type  Locomotives  Built  by  the  American  Locomotive  Cotnfany   '"r  the  l^ustoix  «'-i    \l<iin, 

Locomotives    and    Cars    Ordered    and    Built    in    1920 

Coii>^i(leral)l«'     Increase!^    0\er     1919     Tij^iircs     Hul 
Littit'  Progress  in  Making  Up  Atrumnlated  ^^liortagt- 


THE  locomotivfs  ordered  liv  tin-  ("la>>  1  railroads  in 
1920,  accordirii,'  to  the  statistics  of  the  Railway  Age. 
reached  a  total  of  1.668 — almost  ei.uht  tinie>  the  num- 
ber ordered  for  all  domestic  service  in  iyi<>.  The  orders 
placed  by  other  railroads  in  the  United  States  amounted  to 
IOj  and  by  industrial  concerns  to  227.  making  a  total  of 
1.998  for  all  domestic  purchases— more  than  nine  times  the 
similar  total  for  1919. 

The  orders  Ijy  Canadian  roads  and  industries  from  build- 
ers either  in  Canada  or  the  United  States  were  189  and  the 
orders    received    by   American    builders   from    foreign    coun- 


TaI'LE    I I-OCO.\I011VE    <>RDF.P>    OK     \920 


I'm    (."hiss    I    Kailro.nds . 

l-'ir    t)th»r    Amortcin     R.iilroafls. 
I'lT    Donusiic    Industrials 


1.66S 
227 


Potal     I  )(imcstic 1 ,9<I8 


I'or   Sf rvicf   in    C'atia>!.T 

F<r    y.\pt<Tt   to   C'tljcr   Ciuntrit. 

<  ir.inH     Total 


189 
7\>< 

2,905. 


irii-  amounted  to  718,  makiiiij  a  urand  total  for  all  order.- 
of  2,905.  In  I'M')  the  total  Canadian  order-  were  58  and 
the  foreign  orders  898.  Thus  it  will  be  seen  that  tlure  wa- 
.1  < onsideralde  increa.-e  in  orders  from  every  source  except 
in  the  export  trade.  Here  the  1920  total  i>  180  less  than 
the  1919  figure. 

Die  year-491')  >et  t!ie  low  mark  for  locomotive  orders  a.- 
f.ir  back  as  records  iiave  Ijeen  kept.  In  view  of  this  fact,  the- 
l')20  orders  cannot  lie  considered  excessive,  as  niav  casilv  be 
>een  by  reference  to  'i'able  II.  The  totals  for  1916,  1917  and 
I'M 8  all  exceed  the  figures  for  1920.  The  totals  for  1917 
are  as  large  again  as  the  figures  shown  in  the  pre.-ent  com- 
pilation. During  these  years  greatly  increasing  demands  on 
the  railways  together  with  a  steady  upward  movinieiit  of 
prices  which  looked  a>  if  it  would  continue  indefiniteh 
brought  about  an  economic  condition  which  generally  in- 
(  reases  buying  in  almost  every  tleld.  Then,  too,  during  tlie 
war  period  it  was  felt  that  sometliing  ai)[)roacliing  an  ade- 
<|uate  number  of  locomotives  had  to  be  provided  regardles- 
of  co.-t,  and  under  the  regime  of  the  Railroad  Admini.-tration 
government  credit  was  available  for  such  purposes. 

The  orders  this  year  were  financed  by  the  railroa<ls  them- 
selves, with  some  helj)  from  the  government  to  be  >ure,  dur- 
ing the  period  of  readjustment  attendant  Uj)on  the  return  of 
the  carriers  to  their  owners,  when  railway  co.-ts  were  nearing 
their  peak  and  before  adequate  returns  had  ])cen  provided  b\ 


a  new  rate  structure.  In  view  of  these  facts  the  showing  fur 
1920  is  not  entirely  unsatisfactor>-,  although  it  is  quite  evi- 
dent that  nothing  has  been  done  during  the  past  year  to 
make  up  for  deficiencies  in  the  annual  purchases  of  locomo- 
tives which  have  been  accumulating  since  1912. 

Ihe  foreign  orders  for  1919  made  up  more  than  75  }hi 
cent  of  all  orders  placed.  In  1920  conditions  were  quite 
difl'erent,  because  foreign  orders  have  been  small.  This  de- 
crease in  orders  from  abroad  is  disappointing;  it  can  be 
traced  to  the  premium  on  the  dollar  which  has  increased 
generally  throughout  the  year  in  most  countries  and  which 
makes  it  possible  in  some  cases  for  foreign  manufacturers  to 
underbid  our  own:  to  the  fact  that  foreign  competitors  have 
been  al)le  to  increase  their  production  and  to  direct  their 
efforts  once  more  to  their  old  markets;  and  to  the  generallv 
impoverished  condition  of  the  countries  which  most  need  to 
replenish  tlie  inadequate  stock  of  locomotives  on  their  rail- 


'I'  iri  r 


i''i)l  . 


IF— (^iTiEUP    KOR    I.OCf'Vf.TlVES     ."-INlE    1901 

.  DoiDtstic  Orffcrs  Otilv 
F.oco- 


'i;(>t  u  OS 

4,340 
•4.ft65 
!.2H.\ 
2.S3S 
6.26S 
5.642 
3,4^.? 


1908. 

I't)'.' 

l<^Ki 

1011  . 

1912. 

1913 

19  M 


r.oco- 

uiutives 

.  .  1.182 

.  .  3.350 

.  .  3.787 

.  .  2.850 

. .  4.515 

.  .  3.467 

.  .  1.2fi'. 


I) 


Vt.Tr 

1915. 
]"!(..  , 
:')I7. 

I'^IS.  . 
]9]9. 


^ii<:   :;iiil   KipicipJi 

Doir.tsiic 

.    l,fA2 
.    2,'<10 


2.7M 

2.80_' 

272 


'orcici! 

850 
.'..9N3 
.*.4  J.*- 
2.08<. 

8<'S 


Tf^al 

2,462 
5,893 
6.142 
4.888 
I.I7(' 


wa\s.  One  of  the  mo>t  noteworthy  order-  from  foreign 
countrie-  which  was  ])laced  in  the  United  Slates  during  the 
.\ear  wa-  frcnv  Rcmmania  for  50  locomotives,  riiis  order  was 
divided  equally  between  the  lialdwin  Locomotive  Works  and 
the  .Vmeritan  Locomotive  Company  and  payment  for  it  was 
made  in  petroleum. 

The  numU-r  of  locomotive.^  buih  in  the  United  States  for 
domestic  service  during  1920  was  1.857  and  for  export  1,.n82 
making  a  total  of  .>,439.  In  Canada  the  j.nKluction  wa.s  Idi 
lor  dome.<:tic  u.<e  and  68  for  export,  making  a  total  of  2.S.-; 
and  a  grand  total  of  all  production  in  the  United  States  and 
Canada  of  .>.672.  This  figure  represents  .m  increa-e  of  400 
over  the  similar  total.  .S.272.  for  1910.  The  total  Iniilt  in 
tlu    United  State-  for  domestic  sen  i.  e  in  1020  {<;  ^ome  200 
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less  than  the  domestic  production  in  1919,  but  the  figures 
for  the  Canadian  and  export  production  combine  to  show  a 
definite  increase  in  the  grand  total. 

Due   to  the   failure  of  two  large  locomotive  builders  to 
furnish  figures  showing  the  number  built  for  export,  it  has 


Table  III.     The  Locomotives   Built 

■■':   ■,'.''.'  '■■':''■  United 

States 

Domestic     1,857 

foreign     ,.... 1,582 


Total 3,439 


233 


Co»ipa,ison  with  Prezious   Years 


Year  Domestic 

1896 866 

1897 865 

1898 1,321 

!S99 1.95! 

1900 2.648 

1901 

1902 

1903 

1904 

1905* 4,896 

1906* 6,232 

19©7» 6,564 


Foreign 
309 

386 
554 
514 
505 


595 
720 
798 


Total  Year               Domestic 

1,176  1908* 1.886 

1,251  1909* 2,596 

1,875  1910* 4.441 

2.475  1911* 3.143 

.^,153  19l2t 4,403 

3,384  1913t 4.561 

4,070  191 4t 1,962 

5.152  1915t 1.250 

3,441  1916t 2,708 

5.491  1917t 2,585 

6,952  1918t 3.668 

7,362  1919t 2.162 


ToUl 
2,022 
1.650 

3,672 


Foreign 

456 

291 

314 

387 

512 

771 

273 

835 

1,367 

2,861 

2.807 

1,110 


Total 
2.342 
2.8S7 
4,755 
3,530 
4.915 
5,332 
2,235 
2,085 
4,075 
5.446 
6,475 
3,272 


•Includes  Canadian  output.  _         _  , 

tlnchides  Canadinn  output  and  equipment  built  in  railroad  shops. 

been  necessary  to  estimate  the  production  of  these  builders 
from  other  sources,  which,  however,  are  believed  to  be  suffi- 
ciently accurate  for  purposes  of  comparison,  .,.  .  ;  >,  ^ 
If  the  locomotive  orders  for  the  preceding  year  give  any 
data  by  which  production  for  the  following  year  may  be  es- 
timated, we  can  safely  assume  that  the  output  of  locomotives 
in  1921  should  exceed  measurably  the  production  for  1920. 
The  fact  confronts  us  always  that  American  roads  have  for 
several  years  fallen  far  behind  in  acquiring  new  motive 
power  and  that  sooner  or  later  the  lack  must  be  made  good. 

Table  IV.     The  Paesengee  Car  Orders  ot    1920 

For   Class   I    Railroads 1,115 

Other   Domestic    (including    Pullman   Co.) 666  .     . 

Total    Domestic    1.781 

For  Service  in  Canada. 2/5 

For  Export  to  other  Conntrifs 38       ■■'-•■■- 

Grand    Total 2.094 

r    ;  More   Passenger   Cars   Ordered   and   Built 

The  totals  for  orders  of  passenger  cars  during  the  past 
year  show  an  upward  trend.  A  total  of  1,115  cars  was 
ordered  by  Class  I  roads  during  the  year  and  666  by  other 
railroads  and  private  car  companies  in  the  United  States, 
including  the  Pullman  Company.    These  figures  added  to- 


Table  V.     Orders  for  Passenger  C.vrs  Sincb  1901 


Year 

1901. 
1902. 
1903. 
1904 . 
1905. 
1906. 
1907. 
1908. 


Domestic 

Pas- 
senger 
cars 

. .  2,879 

.  .  3,459 

.  .  2,310 

. .  2.213 

. .  3,289 

.  .  .M02 

.  1,791 

. .  1,319 


Orders  Only 


Yoar 
1909. 
1910. 
1911. 


Pas- 
senger 

cars 
.  4.514 
.  3,881 

2,623 


1912 3,642 

1913 3,179 

1914 2,002 

1915 3,101 


Year 

1916. 
1917. 
1918 
1919. 


Domestic  and  Foreign 

Domestic  Foreign 

2.544  109 

1,124  43 

131  26 

639  143 


Total 

2,653 

1,167 

157 

782 


gether  give  1,781  as  a  total  for  the  year's  domestic  orders, 
a  figure  which  compares  quite  favorably  with  the  orders  in 
1917  and  1918 — as  well  as  1919. 

Canadian  orders  for  the  year  were  275 — 72  less  than  the 
1919  figure.  Export  orders  have  dropped  even  more 
-sharply.  Export  orders  for  1920  were  only  38,  which  is  a 
rather  poor  showing  in  comparison  with  the  total  of  143  in 
1919.    Passenger  car  building  has,  however,  been  at  a  mini- 


mum the  world  over  for  some  years,  although  eventually  it 
must  increase  greatly.  The  grand  total  of  passenger  car 
orders  for  domestic  service  and  export  in  this  country  and  in 
Canada  was  2,094 — 1,312  more  than  the  1919  figure,  an  in- 
crease brought  about  entirely  by  greater  orders  from  the 
roads  and  other  buyers  in  the  United  States. 

The  production  of  passenger  cars  during  1920  in  the 
United  States  for  domestic  use  was  1,272  (including  cars 
for  Pullman  Company  service)  and  for  export  168.    These 


Table  VI.     Passenger  Cars  Built 

•:    ■■"•■•  •  United 

'    ^  ;'                                                             States  Canada*  Total 

Domestic 1.272  ....  .... 

'..■     ..        Foreign   168  ....  .... 

1,440  

*Comi)lete  details  Canadian  production  net  received. 

Comparison  with   Previous  Years         ,^.v^". .,'  .. 

■V  ..■•'■  Passenger  ■'•■■• 

Year         -    -'  >    '  '  •  -  Domestic  Foreign 

1899 1.201             104   .  .  -• 

1900 1,515             121      -.  .   •■ 

1901 1,949             106 

1902 From   1902   to    1907    passenger           -    .; 

1903 car      figures      in      these      tvro 

1904 columns     included     in     corrc- 

1905* spending  freight  car  columns.         -'■  ■ ' 

1906* 

1907* ...                     ■.:. 

1908* 1,645                                 71              -       -. 

1909* 2,698                               151 

1910* 4,136         -       ■•              276           :^..' 

1911' 3,938            -     ..•:           308 

i9i2t .  2.822     .^'v.  •.-••,.:«*  ...•;..;■.:;...: 

'Includes  Canadian  output. 

tincludcs  Canadian  output  and  equipment  built  in  company  ■h»|»6. 

.!•'-  ■  United  States  Canadian 

Year  Domestic     Foreign     Total  Domestic  Foreign       Total 

1?13 2,559  220  2,779  517  517 

1914 3,310  56  .H566  325  325 

1915 1.852  14  1.866  M  (3 

1916 1.732  70  1.802     v  i7  » 

1917 1,924  31  1.955  45  45 

1918 1,480  92  1,572  1  1 

1919 306  85  ?91  UO  16« 


Total 
1,305 
1,636 
2,055 
1,948 
2.007 
2.144 
2.SS1 
3,167 
5,4S7 
1.716 
2,849 
4.412 
4,246 
3.060 


Grand 
Total 

3,296 
3.691 
1.949 
1,839 
2.000 
1,503 
551 


figures  show  decided  improvement  over  the  similar  figures, 
306  and  85  respectively,  for  1919.  The  cars  built  are  de- 
scribed as:  all  steel,  1,240;  steel  underframe  only,  171; 
wood,  21,  and  not  specified,  8. 

Most  of  the  larger  orders' for  passenger  equipment  were 
placed  relatively  early  in  1920.  The  car  building  companies 
started  the  year  with  orders  for  domestic  service  on  hand 
and  undelivered  amounting  to  407.  The  traffic  congestion, 
the  difficulty  of  securing  raw  material  and  related  conditions 
prevented  them  from  getting  production  under  way  with  any 
great  degree  of  speed.  The  orders  on  hand  at  the  end  of 
November  had  reached  a  total  of  925.   .-s  '"'.^''^.■-'■■■'r^:-y-^: 

Freight  Car  Orders  Increase;  Production  Still  Low 

In  the  number  of  freight  cars  ordered  during  1920  there 
has  been,  as  was  the  case  with  the  locomotives,  a  remark- 
able improvement  over  the  1919  showing.  The  orders  by 
Class  I  roads  were  51,250  cars,  by  other  domestic  roads  1,044 
and  by  private  car  lines  and  industrials  31,913 — making  a 
total  of  84,207  cars  ordered  in  the  United  States  for  domestic 

Table   VII.     The   Freight  Car   Orders  of   1920 

.'.;••       For  Class  I   railroads 51.250  * 

?.:-''-.       For   other   American   railroads 1.044 

.'.•■/',    :       For   private  car  lines  and  industrials 31,913 

Total    domestic    ...<J..i- .vi  i'*'*!.  •  •     84.207 

:>  For   service   in   Canada...' 12,406 

"f     ,•  ■       For   export   to   other   coontrie* 9,056 

Grand     total 105,669 

service.  To  this  figure  are  added  the  total  orders  of  12,406 
placed  by  Canadian  reads  and  industries  and  9,056  ordered 
by  foreign  buyers,  which  brings  the  total  orders  received  in 
this  country  and  Canada  during  the  year  up  to  105,669. 
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In  1919  the  total  domestic  orders  were  22,062 — scarcely  one- 
fourth  the  1920  total.  Canadian  orders  of  3,837  for  1919 
are  scarcely  a  third  of  the  purchases  for  1920  and  the  export 
orders  of  3,994  are  less  than  one-half  the  total  purchases  for 
export  during  1920. 

As  was  pointed  out  in  the  review  of  the  locomotive  orders 

Table    VIII.      Orders   ior    Freight   Cars    Since    1901 


Domestic   Orders 


Year 


Freight 
cars 


1901 193,439 

1902 195,248 

1903 108,936 

1904 136,561 

1905 341,315 

1906 310,315 

1907 151.711 


,       ,    '.  ..  ..■-'-•    .    •   Freight 

.Vaif'  \"  ,.'  ..■  "-  *■  it       cars 

1908. . 62,669 

1909 189,360 

1910 141,024 

1911 133.117 

1912 234,758 

1913 146,732 

1914 80,264 


Year    ■  ■  '  ■ 

1915 109,792 

1916 170,054 

1917 79.367 

19)8 123.770 

1919 25.899 


Domestic  and   Foreign 
Domestic 


Foreign 

Total 

18,-^22 
35,314 
53,191 
53,547 
3,994 

128.014 
205,368 
132.558 
177,317 
29,893 

for  this  year,  the  showing  for  freight  car  orders  is  not  en- 
tirely unsatisfactory  in  view  of  the  uncertain  conditions 
which  prevailed  throughout  the  greater  part  of  the  period, 
even  the  close  of  which  brought  no  conclusive  proof  that  the 
rate  structure  provided  by  the  Interstate  Commerce  Commis- 
sion was  going  to  provide  adequate  returns  to  the  carriers. 
The  fact  remains,  however,  that  the  acquisitions  of  freight 
cars  in  1920  were  far  from  sufficient  to  make  up  the  defici- 


..■.■;.•.   /Table  IX.     Freight   Cars   Built 
United  States      Canada* 

Doanestic     60,955  

Forcien 14,480  


Total 


75.435 


'Complete  details*  of  Canadian  production  not  received. 

!'    ■  ^  ■'•   .':''■_     '"».'.,"    Comparison   with  Previous  Years 
•"  ^  .-,'■  Freight 


Year  Domestic  Foreign              Total 

1899 117,982  1,904  119,886 

1900 113,070  2,561  115,631 

1901 132,591  4,359  136.950 

1902 161,747  2,800  162.599 

1903 153,195  1,613  152.801 

1904 60,955  1,995                60,806 

1905* 162,701  5,305  165,155 

190«« 236,451  7,219  240,503 

1997* 280,216  9,429  284,188 

1908* 75,344  1,211               76.555 

1909« ..  91,077  2.493                93.570 

191*» 176,374  4,571  180,945 

1911* 68,961  3,200                 72,161 

1912t 148,357  4.072  152,429 

•Includes  Canadian  output. 

tinclude*  Canadinn  output  and  equipment  buih  in  ccmpany  shops. 


United  States 

A 


Canadian 

A 


ner  as  was  the  decline  in  locomotive  orders  from  abroad,  i.  e.^ 
the  premium  on  the  dollar  in  foreign  countries,  the  return  of 
foreign  manufacturers  into  active  competition  and  the  gen- 
erally impoverished  condition  of  buyers  throughout  the  world. 

Freight. car  production  in  the  United  States  during  1920 
for  domestic  service  was  60,955  and  for  export  14,480,  mak- 
ing a  total  of  75,435  cars  built  in  the  United  States  during 
the  year.  The  totals  for  1915  only  in  recent  years  are  lower 
than  those  for  the  past  year.  This  decline  in  production  is 
but  the  natural  outcome  of  the  few  orders  placed  during  1919. 
The  heavier  orders  during  1918  gave  1919  an  excellent  show- 
ing from  the  standpoint  of  production  in  spite  of  the  fact 
that  the  orders  during   1919  were  much  lower  than  usual. 

The  production  for  export  in  1920 — 14,480 — represents  a 
decline  of  more  than  75  per  cent  over  the  1919  figures. 
The  production  for  export  in  1919  bore  a  large  ratio  to  the 
total  production  and  the  domestic  orders  a  small  ratio  to  the 
total.  This  condition  has  not  obtained  during  the  year  just 
past  and  indeed  the  small  total  for  export  may  well  occasion 
.^ome  concern.  It  is  true  that  foreign  buyers  are  not  acquir- 
ing new  equipment  in  anything  like  the  quantities  which 
they  actually  require,  but  it  is  also  evident  that  manufacturer? 
abroad  are  once  more  directing  their  efforts  toward  regaining 
the  markets  lost  to  American  concerns  during  the  war  and 
that  the  premium  on  the  dollar  gives  them  an  opportunity  in 
many  cases  to  underbid  American  manufacturers.  ;  ' 

In  addition  to  the  number  of  cars  built  and  ordered  dur- 
ing the  year  the  Railway  Age  also  asked  the  manufacturers 
for  details  regarding  the  type  of  cars  built.  The  following 
details  concerning  the  construction  of  cars  built  in  the 
United  States  may  be  of  interest.  All-steel,  34,140;  steel 
frames  only,  6,537:  steel  underframes  only,  22,862;  steel 
center  sills  only,  635;  all-wood,  2,451;  not  specified,  8,810. 

If  the  orders  for  the  preceding  year  are  any  measure  of 
production  for  the  following  year,  and  it  would  seem  that 
they  are,  the  production  in  1921  should  greatly  exceed  the 

1920  total.  Orders  in  1918  were  comparatively  high  and 
production  in  1919  was  high.  Few  orders  in  1919  resulted 
in  low  production  totals  for  the  past  year.  In  like  manner, 
then,  orders  having  increased  greatly  in  1920,  production  in 

1921  should  show  considerable  advances.  It  is  well  to  point 
out  in  this  connection  that  the  greater  part  of  the  orders  for 
cars  in  1920  were  placed  in  the  earlier  part  of  the  year  but 
that  conditions  of  transportation  were  such  and  raw  material 
so  difficult  to  secure  that  the  manufacturing  plants  are  only 
now  getting  up  to  anx-thing  like  capacity  production.  The 
output  of  the  car  building  companies  has  averaged  only 
3,000  cars  a  month  for  the  greater  part  of  the  year.  In 
October  and  November  it  reached  6.000. 


Year  Domestic  Foreign     Total 

1913 176.049  9,618  185,667 

1914 97,626  462       98,088 

1915 58,226  11,916       70,142 

1916 111.516  17,905  129,421 

1917 115.705  23,938  139,643 

1918 67.063  40,981  108,044 

1919 94.9?!  61,783  156,764 


Domestic  Foreign 

22,017     

6,453     

1,758  2.212 


3.658 

14.704 

6.391 


8,100 

1,960 

30 


Total 

22,017 
6,453 
3.970 
5,580 
11,758 
16,664 
6,421 


Grand 
Total 

207,684 
104,451 
74,112 
135,001 
151,401 
124,708 
163,185 


encies  in  orders  which  have  accumulated  during  the  past 
eight  years.  The  showing  of  freight  car  orders  for  1920  does 
not  even  compare  favorably  with  the  totals  for  any  recent 
year  with  the  exception  of  1914  and  1917.  The  domestic 
orders  in  1918  alone  were  for  some  40,000  more  than  in  1920. 

By  far  the  greater  part  of  the  orders  for  1919  were  from 
private  car  lines.  It  is  pleasing  to  note  in  connection  with 
the  1920  totals,  that,  although  the  orders  from  private  car 
lines  are  practically  twice  the  1919  figures,  the  railway 
orders  are  nevertheless  much  larger  than  those  from  the 
private  buyers. 

The  export  orders  for  1920  are  more  than  twice  the  total 
for  1919,  but  far  below  the  average  for  the  preceding  four 
years.    This  falling  off  may  be  explained  in  the  same  man- 
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les-  than  the  (lotm--tic  iJrutluition  in  1910,  but  the  figures 
for  the  Canadian  and  e\])ort  ])rodiution  combine  to  show  a 
definite  increase  in  the  grand  total. 

Due    to    the    failure   of   two    large    locomotive    l)uilders    to 
furnish  figures  showing  the  numiuT  built  for  e\[)<)rt,  it  has 


Table   III.      The   I.oiomutixes    1{i  mi 


Initcil 

nomestic     ....    1 .857 

Foreign 1 ,5i*2 


Caiial.i 

lb5 

68 


Tof.ll 


.1.43" 


233 


lota! 

J. 022 
1.650 

3.072 


(,<>'"/■"•  .'MMi   zi'itli   I'lC-.ioiis    )  i'(iij 


Vt-ar 

1896. 
1S97. 
1898. 
:S99. 


T>oinestic  Foreinn 


'900. 
{901. 
1902. 
1903. 
1904. 

•<06' 


86f. 

865 
1,321 
1.951 
2.648 


4.896 
6.232 
0.564 


30'' 

554 
514 


595 
720 
798 


Total 
I,l7t) 
1.251 
I.87.S 
2.4;-5 
.M53 
3.384 
4.070 
5.152 
3,441 
5.4'ii 
(.  05  ' 
7..'62 


\'e.ir  1  'omcslic  1 

1908' 1,886 

1>X)9* 2.596 

IQIO* 4.441 

1911* 3.143 

1912t 4.403 

1913t 4  5(>1 

101 4v 1.'>(.2 


!915i 
1916t 
I917t 
1918t 


!,25J 
2,708 
2.585 
3.66S 


lOI'J-i- 2.162 


orcicii 
450 

2'M 

314 

iii7 

512 

771 

273 

835 

1.367 

2.8ol 

2,,S<)7 

1.110 


Total 
2.342 
2.8^7 
4.735 
3.530 
4.«15 
5,5i2 
2.2i? 
2,085 
4,075 
5,446 
(..475 


'liirlinlrs  Canailian  oulpii,. 

•Hnil';iK-3  fajiailirin  otitpnl  .'ti.i   (•■niiptiunt   lunlt   iti  lailrca.l  .-iliopi. 


)een  neces>arv  to  estimate  the  ])rotluction  of  these  l)uilders 
from  other  source>,  which,  howiver.  are  belitved  to  be  suffi- 
t.iently  accurate  for  i)urpo.Nes  of  lompari.-'on. 

If  the  locomotive  orders  for  the  preceding  year  give  any 
data  l»v  which  |>roduitit)n  for  the  following  year  may  l)e  es- 
•imated,  we  can  .-afi-ly  a>sume  that  the  output  of  locomotive.-" 
in   1*>21    should  e\ceed  measurably  the  j)rodurtion   for   l'>20. 

1  he  fact  con  from.-  u-  always  that  American  road.-?  have  for 
-.everal    ye.irs    fallen    far    behind    in    a^iuiring    new    motive 

-ower  and  that  sooner  or  later  the  lack  mu.>-t  be  made  gtKKl. 


Taiue   1\'.      The   r.\?.';E.scER   CM;   OKi)tR< 


I  "20 


For   Cln'?s   I    Railroa^ls.. 1,115 

Otiior    Domestic    (imlmiitii:    riillmaii    l'^).) 6oo 


Total    Domtstic     

l~or   Service   in   C'anaila 

3-OT  Export  tj)  other  ('o'nitru«. 


1,781 

275 

38 


Clrainl     Total -.'"•■'■« 


More    Pasj^eiifier    <'ar-    (>i<lere<l    ami    IJuih 

The  totals  for  order.-  of  passenger  cars  during  tlu-  past 
rear  show  an  uj'ward  trend.  .\  total  of  1.115  « ars  was 
ordered  liy  Class  I  roads  during  the  year  and  6(){)  l)y  other 
railroads  and  j)rivate  car  companies  in  the  United  States, 
jnduding   the    Pullman    Company.      The-e   lygures   .idded   to- 


lAliLK    V.       OhpKK^    t-OR  r.VSSES.KR    ('aw.>:    SlNCE    1''''! 

I  iiiiilcstii  •  Irilcr*   Only 
.      l\i- 

i.iis  \i.n 

■■>  87"  r>0'> . . . 

■ '  ■     3.4^''  1910 

'  '  '  2.3'ii  I'Ml 

..    2.213  I'M 2 

iof.n      ..'.'.'..'.'. 3.28V  l'n3      

lUO,,,. \4('2  "'14 

-907  ,         I."'>1  •'"■''    

'  )f}^ 1.319 


Vf.iv 

'701 

t''i'2 
1  '">3 
;'/ii4 


l':.«- 
•;onpcr 
I  ars 
4.514 
3.881 
2,623 


3.642 
3.179 
2.002 
3.101 


^'tsir 

1916. 
1917 
IQ18 
1''19. 


I  tiitiK-.i'ic  ati'l    Foreijjii 

Itomestic  V 
2.544 


1,124 
'-31 
639 


ircisti 

Total 

100 

2.653 

4> 

1.167 

26 

157 

143 

7^: 

yether  give  1.781  a>  a  total  for  the  year"^  domestic  order-, 
a  figure  which  compare-  (|uite  favoraldy  with  the  orders  in 
rn?  and   1018— as  well   as  1010. 

Canadian  ortlers  for  the  year  were  275 — 72  less  than  the 
1919  fisure.  Export  orders  have  dropped  even  more 
sharplv.  Fxport  orders  for  1020  were  only  .nS.  which  is  a 
rather  poor  showing  in  compari.-on  with  the  total  of  14.'>  in 
1019.    Pas.-enger  car  building  ha-,  however,  been  at  a  mini- 


mum the  world  over  for  some  years,  although  eventually  it 
must  increa.^e  greatly.  The  grand  total  of  passenger  car 
orders  for  domestic  .service  and  export  in  this  country  and  in 
Canada  was  2.004 — 1..>12  more  than  the  1910  figure,  an  in- 
irea.se  brought  about  entirely  by  greater  orders  from  the 
roads  and  other  buyers  in  the  United  States. 

The  i)roduction  of  passenger  cars  during  1920  in  tlie 
United  States  for  doinestic  use  was  1,272  (including  cars 
for  Pullman  Company  .service)   and   for  export   168.    These 

Table  \'l.      I'a.-^se.vger  Cars  Uiilt 


Doiiustic 

l-'iiriii'n 


l-Tnitcd 
States 

.    1.272 
168 

1.4411 


t'ai^ada' 


T.til 


'CoiDpk'lc   'U-tails  Canadian   proihiction   ii<  t   rcccivcfi. 
( Oiiiii.iri^i.i'    with    I'riviotis    V'ears 


D.iincstic 

1.201 
1.515 
1,949 


Fassiiiger 

Foreign 

104 

121 

106 

1 907    passen.^er 

in      these      two 


^•<■ar 

1 800 

1900 

1901 

1902 From    1902   ti 

1903 ear      fiRures 

1904 .    columns     inehuicd      in     corrc- 

1905* sp'  nding    freight   car   C(Jumns. 

1906* 

1907* 

1908* 1.645 

1009* 2.69i< 

1910* 4.136 

1011* -'.938 

I'HJf ; .  .  .  2.S22 


71 
151 
276 
M)H 
238 


Total 
1.3'i,S 
l,63o 
2,055 
1,948 
2.007 
2,144 
2,551 
3.167 
5,457 
1,716 
2.849 
4.412 
4.246 
i,060 


'Inchides  Canadian  output. 

tincludcs  Canadian  output  and  equipment  built  in  company  aliuit^. 


United  States 

Canadian 

.K 

A 

Ciranl 

Total 

V.ar 

I'omcstic      Fonisn 

lotal 

Domestic   I'l /reign 

Total 

K13.. 

.  .  .    2.559             220 

2.770 

517 

S17 

3,29(. 

1014. . 

3.310               56 

3  366 

325 

325 

3,691 

1915... 

.  .  .    1,852               14 

1.866 

83 

83 

1.949 

1916.. 

.  .  .    1.732               70 

1.802 

37 

i7 

1,839 

1917.. 

.  .  .    1,9.M               31 

1,055 

45 

45 

2,000 

1918.. 

...    1 ,480               92 

1.572 

1 

1 

1.503 

M'lO.  . 

.  .  .       306                83 

■>Ml 

IfrO 

16« 

551 

figures  show  decided  imj)rovement  over  the  similar  ligures, 
.lOo  and  85  respectively,  for  1919.  The  cars  built  are  de- 
.-cribed  as:  all  steel,  1,240;  steel  underframe  only,  171; 
wood,  21.  and  not  specified,  8. 

Most  of  the  larger  orders  for  passenger  equipment  were 
placed  relatively  early  in  1920.  The  car  Imilding  companies 
started  the  year  with  orders  for  domestic  service  on  hand 
and  undelivered  amounting  to  407.  The  traffic  congestion, 
the  difficulty  of  securing  raw  material  and  related  conditions 
jtrevented  them  from  getting  produition  under  way  with  any 
great  degree  of  speed.  The  orders  on  hand  at  the  end  of 
November  had   reached  a  total  of  925. 

I'reijjlit  (!ar  Ortler.s  IiHrea>»';   I'rotliu-tioii  Still  Low 

In  the  number  of  freight  cars  ordered  during  1920  there 
has  been,  as  was  the  ca.^^e  with  the  Imomotives,  a  remark- 
able inijirovement  over  the  1919  showing.  The  orders  by 
Class  1  roads  were  51.250  ears,  by  other  domestic  roads  1,044 
and  by  jirivate  car  lines  and  industrials  .n,91.> — making  a 
total  of  84,207  cars  ordered  in  the  United  States  for  <lonie.stic 


Tm:!.!     \'I[.      TitK    Freight   Cak    C>ki>i-.i<>   <ii     1920 

I'or   t  i  i~s    I    railroads... 51.250 

I'or   otliiT    .\nicrirnn    railroads 1,044 

Pit   priv.ile  ear  lines  and   industrial-. 31.913 

Total    d<  niestic 84,207 

l"or    service    in   Canad.i 12,406 

l'"or    e\pi  rt    to    othc-   comitrii- 9,056 


C.ranrl     total 105.669 

service.  To  this  figure  are  added  the  total  orders  of  12,406 
|)laced  by  Canadian  roads  and  industries  and  9,056  ordered 
bv  foreign  buyers,  which  brings  the  total  orders  received  in 
this   countr}-   and   Canada  during  the  year  up  to  105,669. 
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In  1919  the  total  domcstii  orders  were  22,062 — scarcely  one- 
fourtli  the  1920  total.  Canadian  orders  of  3,837  for  1919 
are  scarcely  a  third  of  the  purchases  for  1920  and  the  export 
orders  of  3,994  arc  less  than  one-lialf  tlie  total  purchases  for 
export  during  1920. 

As  was  pointed  out  in  the  review  of  the  locomotive  orders 

rM:l>     \    III         •  »RnKKS     In!!     I'UKK.IIT    C'.\B>     SiME     1 '"0 1 
Doir.iStic     (  »I  i)tl  s 


l-IVIfjllt 

Vc.TT  civrs 

)<)01 . ..  103,439 

1902 195.248 

1903 108,936 

1904 I36.5(.l 

1"0.=; ....  3M.315 

I'Mih 310.315 

\'V7 151. rii 


\'(;ir  lars 

1903 62.66f» 

1<>0'' 189.360 

I'MO 141.024 

1<I1  1 l.'3.1  17 

1"1J 234,75^: 

l')!3 146.732 

I<il4 Sil..'64 


Year 

1915 109,792 

1916 170,054 

1017 79.367 

19.8 133.770 

iQlo  ?'-.S99 


I'liiiKstio   niiil    Fonii;! 
Diimcstic 


[•"■oicimi 

Total 

IP,    11 

128.(114 

35.314 

2<J5.368 

53.191 

1 32.558 

53.547 

177.317 

3,994 

29.80.? 

for  this  year,  the  showing  for  freiglit  car  orders  is  not  en- 
tirely unsatisfactory  in  view  of  the  uncertain  conditions 
which  prevailed  througliout  the  greater  part  of  the  period, 
even  the  close  of  which  brought  no  conclusive  proof  that  the 
rate  structure  provided  by  the  Interstate  Commerce  Commis- 
sion was  going  to  provide  adequate  returns  to  the  carriers. 
Ihe  fact  remains,  however,  that  the  acquisitions  of  freight 
(ars  in  1920  were  far  from  sufficient  to  make  up  the  defici- 


Domestic 
Foreign 


Tabi-e   in.      I'-RniGiM    Car.s    Bi'ilt 

I'nited  St.itt^      (\in.".d.T* 

60,955  

14.4,S0  


'lOt.i 


75.435 


'Complete  details*  of  <  ;iii,'i'!i:m   iir'nliulion   imt    rutivul. 

Comparison    with    I'ltvioits   Vc.Trs 
I'rrisht 


Year  Hotiicstic  Foreign 

189V 117,982  1,904 

1900 113.070  2.561 

1901 132,591  4,359 

1902 161.747  2,800 

1903 153.195  1,613 

1904 60,955  1.995 

1905* 162.701  5.305 

1906» 236.451  7.219 

1007* 280.216  9.429 

1908* 75.344  1,211 

190«>» 91,077  2.493 

loio* 176.374  4.571 

1911* 68,961  3.200 

1912t 148.357  4.072 


Total 

1 19.8K6 
115,631 
136.959 
162.599 
152. SOI 

60.806 
165.155 
240.5(»3 
284.188 

76.555 

0,1.570 
180.045 

72.161 
1.^2.429 


'Includes  C\an,i<)i.-ui  otitinM. 

tliicliides  Can.T  li.in   o'llinit  and   iiii'i|"iif'il   built   in   r.  iiiianx    .•■lioii>. 


United  Sfat'S 

^"e.-lr               Donie.stic  Foreign  Totnl 

1913 176.049  9.618  185.667 

1914 97,626  462       98,0?,P 

1915 58,226  11.916       70.142 

1916 111.516  17.905  129.421 

1917 115.705  23.938  139.643 

lOlf! 67.063  4't.981  10S.<"i44 

1019 94.0,'-".  61.783  ]56.7''.4 


C';iiailiaii 

I  lomestic   Foreign  Total 

22.017     22.017 

6.45.' 6,453 

1,758         2.212  3.970 

5.580 

3.658         8.100  11,758 

14,704          1,960  16.664 

(..301                .^0  6.421 


t  "iv.inJ 
Total 

207,68-i 
104.45: 
74.1 1_ 
135.001 
151.401 
124. 70S 

163.  IS,: 


encies  in  ordi  rs  wliicli  have  accumulated  during  the  ]i:ist 
eight  years.  The  showing  of  freight  car  orders  for  1920  does 
not  even  compare  favftraldy  witli  the  totals  for  any  recent 
vear  with  the  exception  ol"  1014  and  1917.  The  domestit 
orders  in  1918  alone  were  for  .■^ome  40.000  more  than  in  1920. 

Hy  far  the  greater  part  of  the  orders  for  1919  were  from 
]>rivat»'  I  ar  lines.  It  is  pleasing  to  note  in  connection  with 
the  192(1  totals,  that,  although  the  orders  from  private  car 
lines  are  ])ractically  twice  tlie  1919  figures,  the  railway 
orders  are  nevertheless  much  larger  than  those  from  the 
private  buyers. 

The  export  orders  for  1920  are  more  than  twice  the  total 
for  1919,  but  far  below  the  average  for  the  preceding  four 
years.    This  falling  off  may  be  explained  in  the  same  man- 


ner as  wa.>  the  decline  in  locomotive  orders  from  abroad,  i.  e. - 
the  premium  on  the  dollar  in  foreign  countries,  the  return  of 
foreign   manufacturers   into  active  competition   and   the  gen 
erally  iinj)overished  condition  of  buyers  throughout  tlie  world. 

Freight  car  production  in  tlie  United  States  during  1920 
for  (loine.>itic  service  was  ()0,955  and  for  export  14.4iS0.  mak- 
ing a  total  of  75.435  car-  laiilt  in  the  United  States  during 
the  year,  i'he  totals  fur  1015  onl}  in  recent  year<  are  lower 
than  tho.se  for  the  past  year.  I'his  decline  in  production  is 
but  the  natural  outcome  of  the  few  orders  placed  during  1919 
The  heavier  orders  during  lOKs  t;ave  1919  an  exc<*llent  show- 
ing from  the  .standpoint  of  jtroduction  in  spite  of  the  fact 
that  tile  orders  during'   lOlo   were  muih  lower  than  usual. 

The  prcxluction  for  export  in  1920—14.480 — represents  a 
decline  of  more  than  75  per  lent  over  the  1919  t'lgures. 
Ihe  producti<jn  for  export  in  1010  l,ore  a  larLie  ratio  to  tlu 
total  production  and  the  dome-tic  orders  a  small  ratio  to  tht- 
total.  This  condition  lia-  not  obtained  during  the  year  just 
past  and  indeed  the  siiiall  total  for  export  may  well  occasion 
-ome  coiut-m.  It  is  true  that  foreign  Imwrs  a.re  not  actjuir- 
ing  new  e(|uipment  in  ;in\thing  like  the  (quantities  uhich 
tliey  actually  re(|uire.  liut  it  is  al-o  evident  that  manufacturerr 
abroad  are  once  more  directing  tluir  t>fforts  toward  regaining" 
the  market-  lo.-t  to  .AiiHrican  loncerns  during  tlu'  war  and 
that  tht  i)remiuin  on  the  dollar  ^i\e.-  them  an  o|)i>onunity  in 
many  ca.ses  to  underbid   American  manufacturers. 

In  addition  to  the  numiier  of  cars  l)uilt  and  ordered  dur- 
ing the  \ear  the  Railway  Aiic  also  asked  the  manufacturers 
for  details  regarding  the  t\  pe  of  cars  built.  The  following 
details  concerning  the  lonstruction  of  cars  built  in  the 
United  States  may  l»e  of  interest.  All-steel.  34.140:  steel 
frames  only.  6.537:  steel  underframes  only,  22.862:  steel 
icnter  sills  only.  635:  all-wood,  2.451:  not  .<;pecified.  8.810. 

If  the  order-  for  the  preceding  year  are  any  measure  of 
production  for  the  following  year,  and  it  would  si-em  that 
they  are.  the  production  in   1021   should  greatly  exceed  the 

1020  total.  Orders  in  lOLs  wire  comjtarativi'lv  hiirh  and 
production  in  1919  wa.-;  hiizh.  Few  orders  in  1919  resulted 
in  low  protluction  total-  for  the  pa.«t  year.  In  like  manner, 
then,  orders  having  increased  greatly  in   1920.  })roduction  in 

1021  should  show  con>iderabh  advance.^.  It  is  well  to  point 
out  in  thi.-  connection  tliat  the  greater  part  of  the  orders  fc»r 
cars  in  1920  were  placed  in  the  earlier  part  of  the  year  but 
that  conditions  of  transjvortation  were  such  and  raw  material 
so  difticult  to  se(urc  that  the  manufacturing  jdants  are  onU 
now  getting  up  to  an\ihing  like  capacity  j^rcKluction.  The 
output  of  tile  car  buildint;  >()ni|>anies  has  averaged  only 
.>.oOo  car-  a  month  ft)r  tlu  greater  part  of  the  vear.  In 
October  .iiul   \oveml»er  it  re.u  hed  6.000,." 


Plicttr  from  Keystone  View  Co..  7>'.\    cf  .V.    }' 

Railroad  Through  a  Coffee  Plantation 


Car  and  Locomotive  Prices  Reached  Peak  in  1920 

Equipment  Ordered   During  Year  Cost  Two   and        ;f/   >:.      •; v:  ;.•   .. 
:S^^      -  One-Half    to    Three    Times     1910-1914    Average       -'f      ;'V^ 


THOSE  railroads  that  purchased  locomotives  in  1920 
paid  prices  for  them  averaging  about  two  and  one- 
half  times  the  pre-war  prices.  The  prices  of  freight 
cars  were  even  higher  in  proportion  than  this,  all-steel  cars 
being  priced  at  three  times  the  pre-war  figures  and  cars  of 
composite  construction  at  more  than  three  times  the  pre-war 
prices.   The  increase  in  passenger  car  prices  was  not  as  pro- 


commodities  which  enter  into  the  manufacture  of  all  types 
of  railway  motive  power  and  rolling  stock. 

Table  I  is  a  chart  compiled  for  valuation  purposes  by 
the  President's  Conference  Committee  on  Federal  Valuation. 
The  chart  represents  careful  studies  made  by  the  engineers 
of  that  organization  in  co-operation  with  the  equipment 
builders.    The  studies  cover  10^  years,  and  to  derive  the 


TABLE   I— COMPARISON    OF   PRICES   OF   EQUIPMENT.   BASED   ON  DATA  RECEIVED  FROM  SIX   PRINCIPAL  EQUIPMENT  COMPANIEii 
IN    THE    UNITED    STATES.    USING    THE    WEIGHTED    AVERAGE   PRICE  OF   1910  TO   1914   AS   100   PER   CENT  OR  "BASE" 


■     '  ■■;       ■''':'■  ,  ':  '       •       '  Locomotives 

•'.    •    -,•  .                                     ■  •  .       -    •  •  Allsteel 

'    '■"                   •        ■'■■■■    ^-                                 147.7096  dollars  2.57  cents 

Prices  as  sold  1910-14,  inclusive.     Year  or  period                     per  ton  per  pound 

Per  cent  Per  cent 

1910-1914,    inclusive       Base 100  100 

1910     98  104 

Wll 98  89 

-V     »12 100  93 

•       .1*11 107  110 

liU 93  97 

r Wis    ••••--. '       100  102 

l»li 143  156 

1»I7.    ..•.. 210  199 

'IMt.^. ..:..... 206  247 

1919 212 

■    1920    (firtt  six   moo'hs) 251  300 

•Car  companies  report  no  steel  passenger  coaches  contracted  for  in  1918  and  1919. 


Freight  cars 

A 

Passenger  Coaches 

Composite 

■  -\ 

' 

Composite 

wood  and  steel 

.All  wood 

All  steel 

wood  and  steel 

All  wood 

2.51  cents 

2.26  cents 

11.24  cents 

9.91  cents 

9.22  cents 

per  pound. 

per  pound. 

per  pound. 

per  pound. 

per  pound 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

100         / 

v    »oo 

100 

100 

100 

105       .'. 

102 

lis 

105 

106 

V-.  .■.!»/.:-•■ 

•-  "i^ 

95 

106 

90 

•••'«-■ 

^  ' '  '41 ' 

93 

91 

108 

113        ^• 

-•' .'"  ^H  •■'"•' 

98 

96 

107 

94 

'-  ■•-.■•'ip^  ■'■'  ■ 

96 

100 

101 

'"M"'  ■ 

82 

•    >   • 

146      .-. 

t4(' " 

106 

•  •  ■ 

.  •  • 

169     "■ 

'  •  :  >••;.- 

132 

-  •  •  •■ 

•.  •  • 

253      ... 

■'.I'  '.  •■♦.•"-    '.  •' 

163» 

V       '      V ' •> • 

r  •  * 

"■-• 

199' 

y  ,•    ..' vi  ■■:  ■ 

313 

■'.>«»»•'  r . 

218 

•'  •  • 

■    .  ■    •;•.•'". 

Per  cents  for  1918  and  1919  estimated  by  car  companies. 


nounced,  the  1920  values  having  been  slightly  over  twice 
the  1910  to  1914  average.  These  are  the  principal  facts 
brought  out  by  a  study  of  equipment  prices  recently  con- 
ducted by  the  Railway  Age. 

Detailed    figures   are   given    in    this   article    showing   this 
price  relationship  as  l^etween  1920  and  the  pre-war  period. 


ZVi 


1910        1911         i9t2       1913        1914        1915         m        Wi        i9l8         1919 


I92C 


Fifl.  1 — Relative  Prices  of  Locomotives  1910  to  First  Six  {Months  of 
.  <.,    1920  Shown   in  Terms  of  Average  Prices  1910-1914  as  100 

There  is  also  given  a  table  showing  the  prices  paid  for  the 
U.  S.  R.  A.  standard  equipment  allocated  to  the  railroads 
and,  what  is  more  important,  data  showing  the  prices  which 
have  been  paid  by  a  number  of  railroads  for  equipment 
which  they  have  ordered  in  1920.  For  purposes  of  showing 
more  particularly  the  price  trend  during  the  year,  there  are 
also  shown  details  of  the  prices  of  the  basic  iron  and  steel 


figures  shown,  data  were  assembled  covering  the  prices  of 
10,500  locomotives,  nearly  275,000  freight  cars  and  some 
1 ,600  passenger  coaches.    The  prices  in  all  instances  were 


320 


1910       1911         I9IH        1913       1914       1915       1916        WH       1918       1919       1920 
Fig.   2— Relative    Prices   of   Freiglit  Train    Cars,   1910  to   Flr«t  Six 
Months  of  1920  Shown  in  Terms  of  Average  Price*  1910-1914  at  100 

"as  sold"  and  cover  the  date  of  sale,  not  the  date  of  delivery. 
The  base  price  of  100  in  the  chart  is  taken  for  the  period 
1910  to  1914,  both  inclusive.  The  comparative  percentages 
are  worked' out  for  the  years  1910  to  1919  and  for  the  first 
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six  months  of  1920;  the  last  figures  are  the  ones  of  chief 
interest  in  this  connection.  The  prices  for  the  first  six  months 
of  1920  are  given  in  the  following  percentages  of  the  1910- 
1914  base  price: 


Locomotives    ,'^ 
Freight  cars: 

All-steel    .:.. 

Composite     .  . 
Passenger  coaches 


%9  ••  •«••• 


251 

300 
313 
218 


'In  using  the  figures  for  the  first  six  months  it  must  be 
borne  in  mind  that  approximately  two-thirds  of  all  the  orders 
placed  during  the  year  were  placed  before  July  1.  The 
price  trend  for  the  year  was  slightly  upward  from  January- 
to  May  or  June.  It  then  ran  on  a  level  to  about  the  latter 
part  of  October,  and  since  that  time  it  has  fallen  to  slightly 
below  the  January  figure.  In  view  of  these  facts,  and  that 
but  few  orders  have  been  placed  in  the  last  three  months, 
it  is  apparent  that  the  percentages  given  for  the  first  six 
months  are  quite  representative  of  the  greater  part  of  the 
orders  placed  for  the  entire  year. 

Table  II  giving  the  pi-ices  paid,  or  to  be  paid  when  finally 
ascertained,  for  the  allocated  U.  S.  R.  A.  standard  equip- 
ment, needs  but  little  comment.  These  prices  are  those  set 
in  connection  with  the  equipment  trust  agreement  made  last 
spring  to  finance  these  cars  and  locomotives.  They  are,  of 
course,  for  the  year  1918,  that  being  the  year  in  which  the 
orders  were  placed.  It  is  interesting  to  note  in  this  con- 
nection that  Table  I  shows  no  freight  car  percentage  for 
1919,  no  orders  having  been  reported  for  that  year  in  the 
valuation  studies. 

Table  III  gives  in  detail  the  prices  paid  i>er  unit  for  a 
large  prof>ortion  of  the  cars  and  locomotives,  orders  for 
which  were  placed  during  1920.  The  information  is  made 
available  this  year  for  the  first  time  thraigh  the  publicity 


given  applications  of  the  carriers  for  loans  from  the  revolv- 
ing fund  or  in  the  case  of  the  approval  by  the  Interstate 
Commerce  Commission  of  issues  of  equipment  trust  certi- 
ficates.   The  carriers  show  in  their  applications  the  details 

■ J  — ■ — ■ • 

T.VBLE  II — Prices  of  U.  S.  R.  A.  Stanoakd  and  Othek  Allocated 

.-■....■•••'-•..-■  Equipment 

Maximum  Minimum 

Type                                      Capacity     Construction  price  price 

Sgle.     sh.     box 100,000      St.   frame  $3,072.45  $2,815 

Dblc.    sh.    box 80,000          St   unf.  2,932.40  2,725 

Hopper      110.000          Steel  2,829.32  2,505 

Gondola    100,000         Comp.  2,745.01  2,645 

L.     S.    gondola 140,000          Steel  3,212.85  3,100 

v.    R.    R.    hopper 140.000         Steel  •3,488.00  -...  —  ... 

Locomotives 

■          "                                                                         Weight  Maximum  Minimuin 

Type                        \                                                 lb.  price  price    .;.■ 

r.t.     Mikado     ................'....;,.. -^^   290,800  $53,556  $49,400' 

Hvy.    Mikado 320.000  58.529  51,850 

Lt.    Mountain 320,000  56.995  55,000 

Hvy.    Mountain     352,000  61,782  55,700.. 

Lt.   Pacific    , 270,000  51,200  49.575     - 

Hvy.    Pacific    .,...300.000  54.025  52,300    " 

Lt.    Santa    Fe vV -''  352,000  62.003  55.9/S 

Hvy.    Santa    Fe 390,000  67,317  60,450    . 

Lt.    Switch    (0-6-0) 165,000  36.0i9  31,67S  " 

Hvy.   Switch    (0-8-0) .i......         214.000  43,912  37,750 

Lt.    Mallet    (2-6-6-2) .i....".          440,000  78.3?2  71.650..":- 

Hvy.    Mallet    (2-8-8-2) .         540,000  91.958  81,57$ 

30   P.   &  R.   Consol .i. . . .           59.029  51.678  ': 

26  B.  &  O.   Mallet 87.830  83.400      - 

11    C.    of   N.   J.    Mikado ..,.-;        .......      .60.529  53,500: 

3   K.  C.   S.  Pacific •51.000  

7  T.  &   P.   Pacific ...-          •52.955  

16   T.   &   P.   SanU   Fe •59.914  . 

2  T.  &  P.  Santa  Fe. ...,...,.;    '..v.:.  •59.089  ......; 

5    Ft.    VV.    &   D.   C.    Pacific... .........     ■;......  '50,298  

*  Flat    i)rice. 


of  the  expenditures  which  the  loan  or  equipment  trust  issue 
covers.  The  commission  has  adopted  a  policy  of  making  this 
information  public  when  its  action,  favorable  or  otherwise, 
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1910  I?"  '^  I9'3  1914  1915  1916  1917  1918       ■      1919  1920  '  s  1920 
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TABLE  III— EQUIPMENT  ORDERED  IX   1920 
Locomotives 


■■■  •  ■    Road         •■'-■'>■■•    -■.-■■  '   ■  -    ■    '"■        ■";-■    .'■; 

Ann    Arbor 

Atlantic   Coast   Line 

Baltimore    &    Ohio.  .*.;*.;:...;.......;,.;.. . 

Bangor    &    Aroiost»ok. 

Central    of    Georgia 

Chesapeake    &    Ohio 

ChicafTo    &   North    Western ........  ^ 

Chvtvtgo     Great     Western 

Chicago,   Rock    Island   &   Pacific 

Chicago,    St.    Paul,    Minneapolis   &   Omaha... 
Cleveland,    Cincinnati,    Chicago    &    St.    Louis. 

Great    Northern    ..............'. 

Illinois    Central     

Michigan    Central     

MinneapoHs    &    St.    Louis 

New    York    CeJitral .  .  ...  i , 


Northern    Pacific    ;. 


Trice 


Southern    Pacific    .  . 
Western     Maryland 


Road  No. 

Atchison,   Topeka   &   Santa    Fe 500 

~'-   -■■-.-     -V.  -  .    ,.,■       -.-.■■.  1,250 

~    ,•■'..  ■■       '  -'-^  '•■■""■;:  ■  .''...•      .  ■  -;  ':•■  ■■      V        1.250 

Atlantic  Coast   Line 100 

500 
400 

'-■■  "  ■-     .V  .:■•■.;.;   ... ,-..  ■ ;'  \\\         loo 

Baltimore    &    Ohio. ..  ,i. ;..,.. 1,000 

1.200 
500 

Central    of    Georgia.  . . .  .v. ........  i 100 

500 
200 

Chesapeake    &   Ohio 1 ,000 

Chicago,   Rock   Island  &   Pacific 50 

500 
Chicago  &  North  Western ..;.,. 500 

.      .  -         ■  ■  ,         -      •   ■  •     _       . .  50O 

■.■/.■-■■•;■■■■••:  '■■:■"    ,■'•    ../■-..-..■      ■■:'■   ...      ■-.;.        250 

50 

Cleveland,   Cincinnati,  Chicago   &   St.   Louis 500 

.  .500 

■■■■■•■■;•:.■.■..■.■•.,-■■     ..-v-'.;:'  ■•'..•■■,■■......•■■    .-        1,750 

.■;■■■■..    -•    ■-■     r      '■•  ■■  .:  •    ■  ■■•    =  ■  :   .  250 

■'  ■  100 

Great     Northern     .........  i,  ....  .^  ............  . 500 

500 
Illinois    Central 1 .000 

.'•.■  ■'      ■  •••  ^  -':'.■    -.■-.-.,  .-..--  -.  200 

•  .•  ■     ■  /...-  ■   ■  •   ■.  .•      •  ■.   •  ■•:         ■  •.  300 

50 

Michigan   Central    1,000 

..  ^  500 

.■'     :'■'     ■:   '      '    ■  '   ,■■■•:   ■.:-•-,:■'•..;•:-•,■.       ■    ■-  •■    •         100 

-'  -.■     V      r'   ■       -•  ,  -;  '  100 

■      .'■•;.-  ;■•;;-•        -:  ."        ■  250 

Minneapolis   &    St.    Louis..... 500 

500 
200 

New    York    Central 1,000 

-;  750 

•.:■    .  .  •      .    ;  :■•■...;■■■■■:.  ...-.-      >    ■-•    ':■       ♦••:..■  250 

;■■■      .'■■  ;  ..V- -...•■;•■;  ,  •-.■•■';.-  ■ ,;      •:'^  .•: "  •      •••■•■■...'■'•:■  i,500 

.-■■.:■      •  '■■"■--:     .:.:.■  ■■    -■■   ".     •:    -.'  ;•:■■  ■       ■■■  .■    V    .  .     ■•  494 

-'-"/■"•■       •.'-..  ..-^'-.'y--    ".:;■•    ■  ./■    ■•     -■■'•■    ''^  200 

Northern  Pacific   ....».i:..^,-..-.i,  .■..'. -^00 

.  60 

-.-•■'■  ■'■■:  .  .■<";■•;■.  •■  ■■.  ■'•■  ■;      -.  100 

•  '•..;;  ■■:':    '  ■■-•.  ■•^/■^:  •',;■    .;..  ■  WJ^_  .■■■■..   '■'.'■■  ■  ':■■':"'<  1,000 

Southern    Pacific     .;.^'. ........  i.  ..........>.. 2.000 

-  ■  ■  .     .  •■  "  1,000 

■■-  •:     .  v..   •'  -    ■  1,000 

"'■'■     '■.-.'.■:■    ■:-.'':\.\.-:----   .:-..■":'■-■-    .     ■■     .■-■■.:■:.         500 
:',:_  ■.       .,,,":    ■  ,•■•■,,"    ■:■.■■-    ..'■■■■>;.;.';';     :     '''.-V-  '.■•'-■  .  .■         250 


Road 
Atlantic    Coast    Line......'... 

Chicago   &    -Vorth    Western. 


Ulinois    Central 


No. 

3 
25 

5 
50 

6 

7 
20 

5 
40 
20 
10 
15 
10 
10 

6 

4 
10 
10 
50 
45 
50 
25 

6 
10 
10 
15 
50 
20 
10 

3 

6 
20 
25 
24 

9. 

20 


Type 
0-8-0 
4-6-2 
0-6X) 
2-8-2 
2-8-0 
4-8-2 
2-6-6-2 
O-IO-O 
2-8-2 
4-6-2 
2-8-2 
2-10-2 
2-8-2 
4-8-2 
2-8-2 
0-6-0 
0-8-0 
4-6-2 
2-8-2 
2-8-2 
2-10-2 
4-6-2 
0-8-0 
4-6-2 
2-8-2 
2-8-2 
0-8-0 
4-6-2 
2-6-6-2 
0-8-8-0 
2-8-8-2 
4-6-2 
2-8-2 
0-8-0 
Electric 
2-8-0 


Freight  Cabs 


Type 

Gondola 

Refrig. 

Refrig. 

Phosphate 

Vent,  Box 
Hopper 

Phosphate 

Box 

Hopper 

Refrig, 

Stock 

Vent,  box 
Gondola 
Gondola 

Caboose 

Gondola 

Ore 

Stock 

Refrig. 

Caboose 

Box 

Auto 

Hopper 

Hopper 

S.  d.  Stock 

Ore 

Ore 

Refrig. 

Flat 

Stock 

Caboose 

Auto 

Hopper 

S.  d.  Stock 

D.  d.  Stock 

Refrig. 

Box 

Gondola 

Refrig, 

Box 

Auto 

-Auto 

Hopjier 

S.  d.  Stock 

1).  d.  Stock 

Hart.  conv. 

Air  dump 

Caboose 

Box 

Box 

Flat 

Stock 

Auto 

liallast 


Capacity,  lb. 

100,000 

80,000 

80,000 


80,000 
100,000 


80,000 

100,000 

70,000 


200,000 


100,000 
80,000 
80,000 


100,000 
100,000 
110,000 
110,000 

80,000 
150,000 
150.000 

60.000 
100,000 

80,000 


100,000 

110,000 

80,000 

80,000 

69,000 


100,000 
100,000 
100,000 
110,000 
80,000 
80,000 
100,000 


80,000 
100.000 

80,000 
100.000 
100,000 


Passenger  Cars 


Weight 
200,000 
277,000 
163.600 
300,000 
211,000 
316,000 
441,000 
295.000 
302.000 
260.000 
284,400 
383,000 
327,000 
340,000 
320.000 
164,000 
217.000 
282,000 
328,000 
320,000 
380,000 
278,000 
217,000 
282,000 
328.000 
262,000 
217,000 
282,000 
364,000 
468,000 
476,000 
296,000 
335.000 
214,000 


296.000 


Construction 
St,  fr, 

St,    unf.  . 

St,   unf.  r 

St.    unf,  : 

St,   unf,  ■■.■' 
Steel 

.St.    unf.  ■.-. 

St.    unf.  •.-- 

Steel  . :% 
St.    unf. 

St.    unf.  '  < 

St.    unf.  .>, 

St.   fr.  .-~. 

Steel  V. 

St.    unf.  -;  i 


Steel 
St.    unf. 
St.    unf. 
St.    unf. 
Steel 
Steel 
Steel 
Steel 
St.    unf. 
Steel 
Steel 
St.    unf. 
Steel 
St.   fr. 


Steel 
Steel 
St.   unf. 
.St.    unf. 
St.   unf. 


Steel 
Steel 
Steel 
Steel . 
St.    unf. 
St.   unf. 
St.  fr. 


St.   center  sills 
St.    unf. 


Builder 
American 
American 

Baldwin 

Baldwin 
American 
American 
American 
American 
American 
American 

Baldwin 
American 
American 
American 
American 
American 

Lima 
American 

American 
Baldwin 
Lima 
'  American 
Lima 
American 
•American 
American 
Lima 
^  American 
'  American 
American 
American 
American 
American 
American 
Bald,  West 
•   Baldwin    ' 


Builder     '■'■■ 
Am.  C.  &  F. 
Am.   C.  &  F,  ) 
Has.    &    Bar,  J 

Std,"  Steel'     '. 
Std.    Steel      ■■. 


Each 
38,925 
57,407 
47,600 
84,000 
60.000 
67.857 
89,990 
63,650 
73.413 
66,625 
55,200 
78,673 
66.705 
70,103 
72.450 
46.400 
47,559 
58,380 
68,040 
51,111 
87,700 
64,925 
47,300 
58,340 
69,251 
64,365 
.■  47,328 
■  58.440 
82.400 
92,000 
101,964 
70,444 
73,370 
51,748 
42,500 
75,000 


Total 

116,775 

1,435,175 

238,000 

4,200,000 

360,000 

475,000 

1,799,800 

318,250 

2,936,520 

1,332,500 

552.000 

1,180,085 

667,050 

701,030 

434,700 

185,600 

475,592 

583,800 

3,401,968 

2,750,000 

4,385,000 

1,623,125 

283,800 

584,000 

692,505 

965,475 

2,366,400 

1,166,800 

824,000 

276,000 

611,785 

1,408,878 

1,834.215 

1.241.953 

85.000 

1,500.000 


Price 

A 


Mt.   Vernon 
Pressed  St. 
Am.  C.  &  F. 


500     Pr.     St,  ) 
500    Std.    St.  I 
Std.    Steel 
Bettendorf 
Pullman 
Gen.    American 
Am.  C.  &  F. 
Am.   C.  &  F. 
Std.    Steel 
Has.   &   Bar. 
Am.   C.  &  F,  1 
Std.   Steel         j 
Has.    &    Bar. 
Am.   C.   &   F.  ) 
Has,    &    Bar.  J 
Pullman 
Bettendorf 
Am.   C.  &  F. 
Freese  &  Swenson 
Am.   C.  &  F. 
Pressed  Steel 
Has.  &  Bar. 
Has.  &  Bar. 
Mer.    Des. 


Std,  Steel 
Am.  C.  &  F 
Std.  Steel 
Std.  Steel 
Mer.  Des. 
Has.  &  B.nr. 
Am.  C,  &  F 


■! 


Pac,  Car,  &  Fdy. 


Co.  Shops 
Co.  Shops 
Co.  Shops 
Std.  Steel 
Mt.    Vernon 


Each 
3,003 

4,750 

2,960 
3,718 
5,021 
3,324 
2,629 
1,919 
2,800 
2.50» 
3,000 
2,800 

6,000 

4,464 
3,300 
2,284 
2,605 
4,872 
4.112 
3,662 
3,722 

2,577 

2,950 

2,540 

4,255 
2.370 
2,920 
3,000 
3.722 
2,577 
2.950 
3.125 
4.008 
3,000 
2,800 
3.800 
3.660 

3,720 

2,443 
2,930 
3,122 
3,745 
5,000 
3,500 
2,500 
3,200 
2,400 
2,750 
3,310 
3,682 


Total 
1,501,500 

11,875,000 

296,000 
1,859,090 
1,208,364 

332,466 
2,629,000 
2,302,800 
1,400,000 

250,000 
1,500,000 

560,000 

6,000,000 

223.200 
1,650,000 
1,142,000 
1.302,500 
1.218.000 

205.600 
1,830,760 
1,860,760 

5,154.100 

295,000 

2,540,000 

4.255,000 

474,000 

876,000 

150,000 

3,721,520 

1,288,675 

295,000 

312,500 

1,002,000 

1,500,000 

1,400,000 

760,000 

3,660,000 

3,720,000 
3,664,000 
1,457,200 

624,500 
1,123,374 

.WO.OOO 

350,000 
2,500,000 
6,400,000 
2,400,000 
2,750,000 
1,655,000 

920,500 


Price 

A 


No, 

Type 

Construction 

Builder 

25 

Coaches 

Steel 

Pullman 

25 

Coach 

Steel 

Am    C.  &  F 

9 

Smoking 

-Steel 

Am.   C.  &  F 

2 

Postal 

Steel 

Am,  C.  &  F 

23 

Baggage 

Steel 

Am.  C.  &  F 

3 

Mail  and  Baggage 

Steel 

.'Xm.   C.  &  F 

20 

Suburban 

Steel 

Pullman 

12 

Compartment 

Steel 

Pullman 

18 

Baggage 

Steel 

Pullman 

5 

Dining 

Steel 

Pullman 

Each 
$34,036 
26.771 
25,979 
27,500 
22,000 
27,500 
29,880 
36,539 
26,650 
51.005 


Total 

$850,905 

669,275 

233,811 

55,000 
506,000 

82,500 
597,600 
438,468 
479,700 
255,025 


-•/i 
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is  announced;   the  information,  however,  is  not  available 
before  that  action  is  announced. 

The  details  given  vary  in  nearly  every  case,  depending 
upon  conditions.  In  compiling  the  data  given  herewith,  the 
information  made  available  by  the  commission  has  been 
supplemented  by  details  obtained  from  other  sources.  Thus 
in  the  usual  instance  the  road  shows  the  number  of  loco- 
motives (or  cars)   involved,  the  type  and  the  total  cost  of 
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have  been  paid  for  equipment  ordered  in  the  last  month  or 
two,  one  of  the  reasons  being  that  details  are  not  yet  avail- 
able for  the  public,  the  other  and  equally  important  reason 
being  that  so  few  orders  have  been  placed.  It  is  for  this 
reason  primarily  that  there  are  introduced  in  Table  IV  the 
relative  prices  of  several  basic  iron  and  steel  commodities 
which  enter  into  car  and  locomotive  manufacture.  These 
prices  have  also  been  platted  on  a  diagram,  but,  however 
they  are  shown,  the  rise  to  the  peak  in  the  early  months  of 
the  year  and  the  rapid  decline  in  the  latter  months  are  plainly 
indicated.  The  prices  of  cars  and  locomotives  presumably 
do  not  vary  exactly  with  these  commodit>'  prices,  but  the  lag 
behind  them  is  not  great.  Investigation  shows  that  car  and 
locomotive  prices  have  shown  a  decline  in  the  last  raonA 
or  two.  They  are  now  approximately  10  per  cent  below  the 
peak  prices  of  the  year.  ...   _ ; .-  -.  ,.  . . 


1910        1911         1912       1913         1914        1915        1916        1917        1918        1919        1920 

Fig.   3 — Relative   Prices  of  Passenger  Coaches,   1910  to   First  Six 
Months  of  1920  Shown  in  Terms  of  Average  Prices  1910-1914  as  100 

the  equipment  of  that  particular  type.  For  instance,  a  road 
may  indicate  that  it  desires  to  finance  the  purchase  of  10 
Mikado  locomotives  at  a  total  cost  of  $800,000,  and  10 
Pacific  locomotives  at  a  total  cost  of  $680,000.  From  this 
it  is  evident  that  the  Mikado  locomotives  will  cost  $80,000 
each  and  the  Pacifies  $68,000  each.   If  the  order  has  already 


TABLE   IV— IRON  AND  STEEL  PRICES 

'.■.7'  •    •    *■"•  "•'  :"='       Local  No.  2 

■-  ^  •  •  '  ■'  Foundry         Bessemer  steel       Soft  steel 

•."'.'.  ..    ir.'O''^-.  ■■;;--  pig  at  billets  at  bars  at 

■.:..!^   :."_  .  :_■■  Chicago,  Pittsburgh,          Pittsburgh, 
."■■'"■.■''.".  i       per  gross  ton        per  gross  ton        cents  per  lb. 

1910,  January    19.00  27.50  1.50 

July   16.56  25.00    >^-:V'  1.45 

1911,  January   15.50  23.00          '  1.40 

July    14.87  21.00  1.23 

1912,  January    14.00  20  00       .        ,  1.15 

July    14.70  21.50   ri...  1.25       , 

1913,  January    17.90  28  30    '.-  v,:  /  1.70 

July    14.70  26.60   ^-^ '.;.  1.50 

1914,  January    13.75  20.13     ••  1.20 

July    13.75  19.00  1.12 

1915,  lanuary    13.00  19.25  1.10 

July    13.00  21.38  1.25 

1916,  January    18.50  32.00  2.03 

July    19.00  41.00  2.63 

1917,  January    30.00  63.00  3.15 

July   55.00  100.00  4.50 

1918,  January    33.00  47.50  2.90 

July   33.00  47.50  2.90       : 

1919,  January    31.00  43.50     >•';••  2.70 

July   26.75  38.50        "  ■  2.3S 

1920,  January    40.00  48.00  2.75 

February   ....  42.25  55.25  3.00 

March    43.00  60.00  3.63 

April    43.00  60.00  3.75 

May    43.00  60.00  3.63 

June    43.40  61.00  3.50 

July   45.25  62.50  3.50 

.\ugust     46.00  61.00  3.25 

September  . .  .  46.00  58.74  3.25 

October 44.50  55.00  3.13 

November    ...  39.40  49.70  2.87 

December    .  .  .  34.50  43.50  2.35 


>^    Three  Column  Frame  Milling  Machine*         „- 

In  Germany  many  locomotive  frames  are  now  made  from 
plates,  the  full  width  of  the  frame  section,  rolled  in  armor 
plate  mills.  The  recesses  are  cut  out  either  by  the  oxy- 
acetylene  torch  or  by  machining.  After  cutting  out  with  the 
torch,  the  frames  are  finished  on  the  familiar  t>'pe  of  slotting 
or  milling  machine. 

The  autogenous  cutting  process,  however,  is  expensive  and 
changes  the  quality'  of  the  material  in  proximity  to  the  cut. 
For  these  reasons  a  firm  of  German  machine  tool  builders 
has  designed  the  interesting  three  column  milling  machine  il- 
lustrated. The  locomotive  frames  are  clamped  to  heavy 
angle  blocks  rigidly  fastened  to  the  foundation  shown.  Suit- 
able webs  are  cast  to  the  angle  blocks  so  that  they  are  not  in 
the  way  of  the  mechanic  during  the  work  and  do  not  need 
to  be  shifted  in  the  course  of  the  operation. 

Three  milling  columns  are  provided,  entirely  independent 
of  each  other  and  moving  on  common  ways.  E^ch  has  a 
horizontal  milling  spindle.     Levers  and  hand  wheels  for  the 


^    «  I!  Si 

^18  ^  i 

wf  ■' 

^J           i 

f 

^^'f      V    '' 

i'*w     V^ 

^9iHI^E 

~jy~~'l,^^ 

been  placed,  this  information  has  been  supplemented  from 
our  own  records  with  the  name  of  the  builder  and  the  total 
weight  in  working  order. 

The  data  in  the  case  of  freight  cars  are  similarly  ccanpiled, 
except  that  instead  of  total  weight  the  details  given  relate 
to  the  capacity  and  class  of  construction.  In  the  case  of 
passenger  cars  the  class  of  construction  is  given. 

The  feature  concerning  prices  that  is  probably  most  im- 
portant at  the  present  moment  is  the  trend  of  prices.  It  has 
been  difficult  to  secure  definite  details  as  to  the  prices  which 


Three-Column   Frame   Milling    Machine 

operation  and  control  of  the  machine  are  arranged  so  that 
the  entire  machine  may  be  conveniently  operated  frcmi  one 
central  platform. 

Below  the  frame  to  be  finished  there  is  a  templet  which  in 
the  natural  size  shows  the  shape  of  the  section  to  be  milled. 
A  copying  roller  fastened  to  the  slide  rest  of  the  milling 
machine  runs  in  the  slot  of  the  templet.  The  vertical  and 
transverse  feeds  of  the  column  and  the  slide  rest  with  the 
milling  cutters  are  thus  mechanically  controlled  by  the  copy- 
ing roller.  For  introducing  the  milling  cutter  into  the  frame 
recesses,  the  machine  itself  is  arranged  to  drill  the  necessary 
holes. 

The  milling  cutters  are  permanently  cooled  by  water  which 
returns  to  a  water  tank  provided  in  the  concrete  foundation 
of  the  machine,  a  perforated  sheet  iron  plate  retaining  all 
chips.  The  machine  is  stated  to  be  capable  of  accurate 
work  and  high  production. 

•Abstract  from  an  article  in  the  December  issue  of  Engineering  ProgrMs, 
entitled   Milling  ^Machine  for  Locomotive  Frames.  ,»  ,        •-..,. 
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TABLE   III  — F.QUII'MKXT  ORDKKKI)   IN    Icn 


Locomotives 


I'rii  I- 


Ura.1 

Ann     Arlivr     . . 

.Afl.TTitic    (nast    F.ine  .  . . ; 

-•Baltimore    &     Ohio...,;... 

Ban^ror   &    .\ro.o!!t»ok .......... 

Central    ol    <it>orpia.  .  . 

Chr^arfak;-    &    O'ni......    

Chicagi^   S:   North   \\i-<trrri.  .  ^  .  .  . 

Chijt^uo     drcit     \N'rstt-rn 

<  hic.i;,'',.    ki'ik-    I<!atiil    X    Parlfic. 


Chicajj'i,    .'^t.    r.inl.    Minneapolis    .K-    Omaha. 
C'lfvtlnml.    I  iiuiinali.    Chicago    .V    St      I..>ni: 


'ircat     N'lrihrrn     ....... 

lUiii'.i«    I  i  iiiial  

Michia.in     Cinti.n       ;.  .  .  . 

Minncai>oli«.    \    .*«i      l.w.w 
N«  tt     V.'rk    «.i-,iirr.il    .  . 


N'orihn  II     J  ,i(  -''.i- 


J^fiuthirii    Pacitif    ■. 
Wesffrn     .Marvlam! 


N., 


Roa.l 
.Afchi-'  n,    Ti'f'fka    vK    Santa    Ir .  .  .  . ^iid 

Atlantr.    Co.i*!    I.inf KKl 

40n 
'"  10(1 

r.allini..rf    .V    Ohio. '...'. 1 .000 

I.-'OO 

M)0 

Central    ot     deiTiiia... 100 

.tOII 

JOO 

Chesi.-ii.cakc    vV    Ohii.. i  ,^M10 

rhirasio,    k"ik    Island   &    laciiit 50 

.SOO 
ChJcaRc   \    NV.rih    Westtrn .'iOO 

■„■•■.■  -•  •  j=;o 

."iO 

Cleveland,    (  irniiinati.    Chiiapn   \    ."^t.    I. fins SOO 

.  -  S(Hi 

-  1  750 

'■-•..■  250 

100 

firtat    .W  rthern 5oO 

50fr 

Illijif.i<.     Central UfXIii 

JOO 

.'on 

50 

Mirhif-tin    r.ntral l.O'iii 

.    -  5'(n 

.     •  ■  ■    ■  Kio 

Hill 
•  J5() 

.\Iit;:-;r.-,ii.  Ii^    .<(    St     I.(.ai«    .  .  , 50<i 

.'Oil 

N>A      N<;k     (.1111.1 I.OIMI 

7?ii 
■     .     '  J5(i 

^      4'M 

-''*0 

fiiii 

1)0 

1 1  111 

.  '  l.iWiO 

...      •    . .  , .     ■ ;.(H'M) 

1.111)0 

I.<ll)<> 
500 

J  5 1 ' 


K.;..!  : 

Allantir    C  '.r-i    Lvnc 

Chicapii    \    N'Tih    W'cs'erii. 


.N..i''i<r!j    l'.«i'-i'\' 


S- -/ft:!-  II      IV. 1  i*"' 


No. 

3 
25 

5 
50 

() 

7 

:o 

5 
40 
JO 
10 

1 ,; 
10 
10 

J 
In 
111 
^i) 
4  5 
5ij 

(1 
111 
111 
15 
^n 

-'0 
Ml 

.s 

(i 


JO 


Tvi>e 

<)-8-n 

4-6-2 

0-60 

J-8J 

J-80 

4-8-2 

J-6-6-.' 

0-10-0 

J-8- ' 

4-6.' 

J-8-2 

J-IO-J 

'-8-'' 

4  S-J 

J-8  J 

0-6-0 

0-8-0 

4-6  2 

2-8-J 

2-8-J 

2-10-2 

4  6-2 

0-8  0 

4-(.-J 

2X-2 

J  8-J 

O-8-0 

4-6  J 

J  6-6-2 

0-8-8-0 

2-8-8-2 

4  62 

J  8-2 

0-8-0 

Klfctrii.- 

2-8  n 


I'kkk.iit  Caks 


Type 

t  iondola 

Re  frig. 

Re  trig. 

Lbosphatc 

\'ent.  Box 
Hopper 

I'hosphate 

Box 

Hopper 

Kefrin. 

Stock 

Wilt,  box 
( "londola 
( iondola 

Caboo-ie 

•  londola 

Ore 

Stock 

KefriK. 

Caboose    ' 

Box 

.\ilto 

Hopper 

Hopper 

S.  d.  Stock 

Ore 

( )re 

Rei'ris. 

M.-it 

Stock 

Caboose 

.\mo 

Hooper 

S.  d. 'Stock 

I),  d.  Stock 

Kofrii;. 

Box 

<  i'illdoI;i 

Kefriu. 
I'...x 

.\ut.. 

Auto 

I  I'pper 

S.  d.  Stock 

It,  d.  Stcck 

I  l.trl .  com. 

.\ir  dump 

(  '.llniOSC 
Itl.X 

Box 

ll.-.t 

Slock 
.\ntn 
K.ilkist 


Capacilv,  lb. 

lOO.OOO 

80,000 

80.<JOO 


80.000 
100,000 


80,000 

100.000 

70,000 


200.000 


100,000 
80,000 
80,000 


1 00.000 
100,000 
110.000 
110,000 

80.000 
150.000 
150.000 

60.000 
100. (100 

80,000 


lOO.OOO 

1  10.000 

.SO.OOO 

so.ono 

6'>.000 


10ii.<Min 
loii.OoO 
Iirfj.nOn 
1  Hl.dnO 
80.000 
80.00(1 
lOo.OOO 


Ho.diKi 

1011  0  IK 
.><(l.04(0 

liiii  OOn 
lOi  1,001 » 


l'\«>K\i,ER     C.SK> 


\\  eiiiht 
200.000 
277.000 
16.?, 600 
.'00.000 
211,000 
.U6.00O 
441,000 
295,000 
302,000 
260.000 
284.400 
.'83,000 
327,000 
340,000 
32O.i;O0 
164.000 
217,000 
282,000 
328,000 
32O.00O 
380,000 
278. tJOO 
217,IKX1 
282,000 
328. IWO 
262.000 
217,000 
282.000 
,564.000 
4O8.0IH) 
476.on0 
206.000 
335.000 
214,000 


.>iJ6,00n 


("onstruciioii 
St.  fr. 
.St.    unf. 
Sf.    unf. 
St.    unf. 
St.    unf. 
Steel 
St.    unf. 
St.    tinf. 
Steel 
St.    unf. 
St.    unf.   . 
-St.    unf. 
St.   fr. 
Steel 

Si.    unf. 


Steel 
St.    tint. 
St.    unf. 
St.    unf. 
Steel 
Steel 
Steel 
Steel 
.St.    unf 
Steel 
Steel 
.St.    unf. 
Steel 
St.    fr. 


Steel 
Steel 

St.  tntf. 
.>t.  inif. 
St.    unf. 


BmbKr 
-Vuicricaii 
.\nu  ru  ai. 

Baldwin 

B.ddwin 
.\uiericau 
.■\nierican 
.  .\niericati 
.\iiiei  lean 
.\ineiiraii 
.\i'u  ricaii 

Balduin 
Aiiurieaii 
Aiturieaii 
American 
.American 
American 

Lima 
.\iiu  ricrin 
.American 

Baldwin 

Lima 
Anui  ic;;ri 

Lima 
.\iiierican 
.\iiieiican 
.\inericnn 

Lima 
.\inericaii 
American 
American 
Amt  rican 
.Aiiiericaii 
American 
.\meriean 
Bald.  West 

Baldwin 


Builder 
\m    C.  &  F. 
Am    C.  &   F.  ) 
ilav    \-    Bar.  ( 


Std.    Steel 
Std      Steel 

.Mt.    X'crnon 
I're^^se.l   .St. 
Am.  C.  &•   F. 


500     I'r.     St.  ) 
500    Std.    St.  ( 
Std.    Steel 
Bettendorf 
Fullman 
(len.    -American 
Am.  r.  &  F. 
Am.   C.  &   F. 
Std.    Steel 
Has.   &    Bar. 
Am.   C.  &■   F.  1 
Std.   Steel         \ 
Has.   &    Bar. 
Am.   C.  X-   I'.  ) 
Has.    X-     Bar.  \ 
I'ullmaii 
Bcttend<irf 
Am.   C.  &  F. 
Freese  &   Swenson 
.Am.   C.   \    F. 
Pressed    Ste«l 
Has.  &   Bar. 
Has.  &  Bar. 
>rer.    Des. 


Steel 

Std. 

Steel 

St.e! 

.\m. 

C.   \    1 

Stiel 

St.!. 

Sk.I 

Steel 

St.I. 

Ste.  1 

'^t.    unf. 

Mer 

.    De^. 

.>!.    mil. 

Has 

\.    Bar. 

Si     fr 

An!. 

C.   \    1 

Si.    h  liter    -.illfv 

I'ac. 

C.ir.    .Sr 

.^1.    unl 

C". 

.Slurl'S 

Co, 

Shops 

Co. 

Sluip> 

Std. 

SkcI 



Mt. 

A'ernon 

IMv 


Kach 

Total 

38.925 

116,775 

.57.407 

1,435,175 

47,600 

238,000 

84.000 

4,200,000 

6f  I.OOl  1 

36O.00O 

t>7.857 

475.000 

80.9% 

1,799,800 

63,65(1 

318,250 

73.4 1  3 

2,936,520 

(.6.625 

1,332,500 

5  5.200 

552,000 

7.S.673 

1.180,085 

66.705 

667,050 

7<J.103 

701.030 

72,450 

434.700 

46.400 

185.600 

47,55<> 

475,592 

5.><..'80 

583.80(1 

6.^.041: 

3.401.968 

51.111 

2,750,000 

x7.70i: 

4.385,000 

64.<>25 

1,623,125 

47.3110 

283,800 

58.3411 

584,000 

69.251 

692,505 

64.365 

965,475 

47,328 

2,366,400 

.«:-8,440 

1 . 1 66.800 

8J,40') 

S24.00O 

93,000 

276.00O 

101.964 

611.785 

70,444 

1.408,878 

73,370 

1.834.215 

51,748 

1,241,953 

42,500 

85.000 

75,CKMj 

1.500.000 

Price 

i:ach 

Total 

3,003 

1.501.500 

4,750 

11,875,000 

2,960 

296,000 

3,718 

1,859,090 

.\021 

1,208,364 

:'.324 

332,466 

2.629 

2.629,000 

1,919 

2,302.800 

2,800 

1,400,000 

2,. 500 

250.000 

3,0(K> 

1,500,000 

2.800 

560,000 

6,000 

6,000,000 

4.464 

223,200 

3.300 

1,650,000 

2.284 

1.142,0fl0 

2,605 

1,302,500 

4,872 

1.218,000 

4.112 

205,600 

3,662 

1,830.760 

.k722 

1,860,760 

2.577 

5,154,100 

2,950 

295,000 

2,540 

2,540,000 

4,255 

4,255.000 

2.370 

474.OO0 

2,920 

876,000 

3,000 

150,000 

3.722 

3.721,520 

2.-'7- 

1,288,675 

2.95  n 

295,000 

3.125 

312,500 

4 .008 

1,002.000 

3.000 

1,500.000 

2,800 

1,400,000 

3,800 

760,0r,o 

3,660 

3.660,000 

3.720 

3,720,OfiO 

2.443 

3.664,000 

2,".'0 

1,457,200 

3.122 

624,50(1 

3.745 

1.123,374 

5.000 

,'0(1.000 

3.. 5(10 

35(1.000 

2.50O 

2,500,000 

3.20') 

6,4(IO,4]O0 

2.400 

2,400,000 

2.750 

2,750.(100 

3.310 

1.655.000 

3.(>.S2 

920,500 

Price 


Illinois    Central 


C.'. 

Tvpe 

"iistructiiin 

Buil.ier 

Kach 

Total 

25 

("iiaclies 

Steel 

Pullman 

$34,036 

$850,905 

2f^ 

Coach 

Steel 

Am    C.   & 

26.771 

669,275 

9 

Smoking 

Steel 

Am     C    & 

25,979 

233,811 

7 

postal 

Steel 

Am.   C.   & 

27.500 

55,000 

23 

I'-aggai-'e 

Steel 

Am.   C.   & 

22,000 

506,000 

3 

.Mail   and    Baggage 

Steel 

.\m.    C.   .S; 

27,500 

82,500 

20 

Suburban 

Steel 

I'ullman 

29,880 

597,600 

12 

Comiiartment 

Steel 

Pullman 

36,539 

438,468 

18 

Baggage 

Steel 

Pullman 

26,650 

479,700 

5 

Dining 

Steel 

Fullman 

51.005 

255.025 
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is   announced;    the   information,   however,   is   not   available 
before  that  action  is  announced.  _ 

The  details  given  vary  in  nearly  every  case,  depending 
upon  conditions.  In  compiling  the  data  given  herewith,  the 
information  made  available  by  the  commi.-;>ion  has  been 
supplemented  l)y  details  obtained  from  other  sources.  Thus 
in  the  usual  instance  the  road  shows  the  number  of  loco- 
motives  (or  cars)    involved,  the  type  and  the  total  cost  of 
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Fig.    3 
Months 


1911 

— Relat 
of  1920 


1912       1913         1914        19)5         1916        1917        1918         1919        1920 

ive    Prices    of    Passenger   Coaches,    1910   to    First   Six 
Shown   in   Terms  of  Average   Prices   1910-1914  as   100 


the  equipment  of  that  particular  type.  For  instance,  a  road 
may  indicate  that  it  desires  to  fmance  the  purchase  of  10 
Mikado  hxomotives  at  a  total  cost  of  $800,000,  and  10 
Pacific  locomotives  at  a  total  cost  of  $680,000.  From  this 
it  is  evident  that  the  Mikado  locomotives  will  cost  $80,000 
each  and  the  Pacifies  $68,000  each.    If  the  order  has  already 
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VULK  IV— IRON  A.XD  STHbX  FKICES 

Local  So.  2 

I'liundry 

Hfsscmir  steel 

Soft  steel 

Tank 

Iiiii  at 

i)illc1s  at 

bars  at 

I)late>  at 

ChicaK'i, 

1  ittsburgh. 

ritl.sburijh. 

I'iltsburgh, 

]<v\'  gross  tun 

per  i-ross  ton 

cents  \ivT  lb. 

icnts  i>iT  lb 

1910. 

l.iimarv    .  .. 

19.00 

27.50 

1.5(t 

1.55 

luly    ...... 

.  .      16.56 

25.00 

1.45 

1.41 

1911. 

lanuaiv    •• . 

.  .      15.5'> 

23.00 

1.40 

1.40 

Inly    

14.87 

21.00 

1.23 

K35 

1V12. 

lanuarv    . - . 

14.00 

2000 

1.15 

i;i5 

Ji-ly    

14.70 

21.50 

1.25 

1.30 

1913. 

lamiary    .  . . 

I7.9H 

28  30 

1.74t 

1.75 

lulv    

14.70 

26.60 

1 .50 

1.45 

1914. 

January 

13.75 

20.13 

1.20 

.1.20 

July    .    .... 

13.75 

19.00 

1.12 

UO 

1915, 

lanuary    .  .. 

..      13.00 

19.25 

1.10 

1.10 

luly    

13.IK) 

21,38 

1.25 

1.22 

19U), 

lanuarv    .    . 

.  .      18.50 

32.00 

2.03 

2.25 

July   

19. 0*^ 

41.00 

2.63 

3.44 

1917, 

lanuary    . . . 

3O.0() 

63.00 

3.15 

4.45 

lulv    

.  .      55.00 

100.00 

4.50 

9.00 

191«. 

lanuary 

.  .      33.00 

47.50 

2.90 

i.2S 

luly    

.  .      33.00 

47.50 

2.90 

3.25 

191'^, 

"lanuary    .  . . 

..      31.00 

43.5(t 

2.70 

3.00 

luly 

.  .      J6.75 

38.50 

>.}5 

2.65 

19>0. 

lanuary 

.  .       40.(KJ 

48.00 

2.75 

2.72 

February    . 

..      4.'.25 

55.25 

3.00 

3^0 

March    .  . .  . 

43.00 

60.00 

3.63 

3.63  • 

.Xpril    

.  .      43.00 

60.00 

3.75 

3.75 

May    

.  .      43.00 

60.00 

3.63 

3.75 

Func    

.  .      43.40 

61.00 

3.50 

3.SS ; 

filly    

.      45. J5 

62.50 

3.50 

3.3» 

.\UKUSt       .  . 

.  .      46.00 

61.00 

3.25 

3.25 

Stptetnbcr 

46.00 

58.?4 

3.25 

3.25 

( )ctiibcr   .  .  . 

44.50 

55.00 

3.13 

3.09 

Nuvtinher    . 

.  .      39.40 

49.70 

2.87 

2.81 

1  )tii  inlit-r    . 

..      34.50 

43.50 

2.35 

2.65 

l)een  |)laced.  this  information  has  been  supplemented  from 
our  own  returtl>  with  the  name  of  the  builder  and  the  total 
weight  in  working  order. 

The  data  in  the  case  of  freight  cars  are  similarly  compiled, 
e.xcept  that  in.>itead  of  total  weight  the  details  given  relate 
to  the  capacity  and  class  of  construction.  In  the  case  of 
pas.senger  cars  the  class  of  con.-^truction  is  given. 

The  feature  concerning  prices  that  is  probably  most  im- 
portant at  the  pre.sent  moment  is  the  trend  of  prices.  It  has 
been  difficult  to  >ecure  definite  details  as  to  the  prices  which 


have  been  paid  for  equipment  ordered  in  tiie  last  month  or 
two,  one  of  the  reasons  being  that  details  are  not  yet  avail- 
able for  the  public,  the  other  and  equally  important  rea.son 
being  that  >o  few  orders  have  been  placed.  It  is  for  this 
rea.>ion  primarily  that  there  are  introduced  in  Table  IV  the 
relative  j)rices  of  several  basic  iron  and  steel  commodities 
which  enter  into  car  and  locomotive  manufacture.  These 
|)rices  have  a].<o  been  i)latted  on  a  diagram.  Itut.  however 
they  are  shown,  the  rise  to  the  i)eak  in  the  early  months  of 
the  year  and  the  rapid  decline  in  the  latter  month>  are  plainlv 
indicated.  The  prices  of  curs  and  locomotives  presumably 
do  not  vary  exactly  with  the:-e  commoditx  prices.  !>ut  the  lag 
behind  them  is  not  great.  Investigation  shows  that  car  and 
Iccomotive  price.-  have  shown  a  detline  in  the  last  month 
or  two.  They  are  now  approximately  10  jx-r  rent  l<el<)w  tlie 
peak  prices  of  the  year. 


Three  Cohmin   Frame  Milliiif:  Maeliine* 

In  German}  many  hxomutive  frames  are  iH)w  made  from 
plates,  the  full  width  of  the  frame  -eition.  rolled  in  armor 
])late  mills.  The  rete.^ses  are  cut  out  either  by  the  oxy- 
acetylene  torch  or  i)y  machining,  .\fter  cutting  out  with  the 
torcli.  the  frames  are  finished  on  the  familiar  type  oi  slotting 
or  milling  machine. 

The  autogenous  »  utting  pnx-ess.  however,  is  exj)en.Mve  and 
changes  the  (jualit\  of  the  material  in  proximity  to  the  cut 
For  these  rea.Mms  a  firm  of  German  machine  tool  builders 
has  designed  the  interesting  three  a>lumn  milling  machine  il- 
lustrated. The  l<K-(im()tive  frames  are  clam})ed  to  heaw 
angle  bkxks  rigidly  fastened  to  the  foundation  shown.  Suit- 
able webs  ate  cast  to  the  angle  blocks  so  that  they  are  not  in 
the  way  of  the  medianic  during  the  work  and  do  not  need 
to  be  shifted  in  the  course  of  the  operation. 

Three  milling  column.-  are  [irovided,  entirely  indej^endent 
of  each  other  and  moving  on  common  ways.  Kach  ha-  a 
horizontal  milling  spindle.     Levers  and  hand  wheels  for  the 


Three-Column    Frame    Milling    Machine 

Operation  and  control  of  the  machine  are  arranged  so  tliat 
the  entire  machine  may  be  conveniently  ojjerated  from  one 
central  platform. 

Below  the  frame  to  be  finished  there  is  a  templet  which  in 
the  natural  size  shows  the  shape  of  the  section  to  \ye  milled. 
.\  copying  roller  fastened  to  the  .-lide  rest  of  the  milling 
machine  runs  in  the  slot  of  the  tcmidet.  The  vertical  and 
transverse  it.v(\>  of  the  (olumn  and  the  slide  rest  with  the 
milling  cutters  are  thus  mechanicaliv  tontndled  by  the  copy- 
ing roller.  F'or  intnului  ing  the  milling  cutter  into  the  frame 
recesse-,  the  machine  itself  is  arran-tti  to  drill  the  necessary- 
holes. 

The  milling  cutters  are  pennanently  t(H»K'd  b\  water  which 
returns  to  a  water  tank  jirovided  in  the  concrete  foundation 
of  the  machine,  a  perforated  >heet  in>n  plate  retaining  all 
chips.  The  machine  is  >tated  to  i)e  capable  of  accurate 
work  and  high  production. 

*.\bstract  from  an  .nrticlc  in  tbe  Dc<:etiibfr  issue  oi  En<{inoi?rin^  IVugraa*, 
tiititle.;    Milling   Machine   f.jf   Locomotive  Frames. 
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IN  these  days  of  the  high  cost  of  railroading,  responsible 
ofticers   oi    the   mechanical    departments   realize   that   the 

necessity  for  reducing  the  cost  of  all  locomotive  operation 
and  maintenance  is  more  urgent  than  ever.  Such  saving  can 
be  accomplished  in  two  ways,  one  by  using  new  and  modem 
locomotives,  the  other  by  rebuilding  old  types. 

On  the  majority  of  our  roads  there  are  still  locomotives 
of  the  earlier  modern  types  whose  general  features  of  con- 
struction are  satisfactory,  and  which  only  require  modern- 
izing to  make  them  economical  transportation  units.  Im- 
provements for  such  classes  of  locomotives  may  include,  in 
addition  to  superheaters,  piston  valves  in  place  of  slide  valves, 
outside  valve  gears  in  place  of  Stephenson  motion,  and  such 
other  improvements  as  are  usuall)  made  upon  engines  at 
general  shoppings.'-  ■  :  .     .'  '  ■'••...  ;:     :  *■  ;:1 

When  setting  out  to  reljuild  a  locomotive  the  experienced 
supervisor  appreciates  the  opportunity  to  apply  many  devices 
and  facilities  which  will  standardize  the  engine  in  accord- 
ance with  the  railroad  company's  practice,  and  in  so  doing, 
reduce  repairs  and  stores  department  expense  in  maintenance. 

The  aggregate  of  such  improvements  results  in  a  locomo- 
tive which  in  proportion  to  its  capacity  will  produce  service 
results  comparable  with  those  of  entirely  modern  construc- 
tion, and  at  a  cost  approximately  one-half  that  for  a  new 
locomotive  of  similar  capacity.  The  difficulty  in  carrying 
forward  an  extensive  reconstruction  program,  however,  is  in 
finding  the  shop  facilities  either  on  the  railroad  or  among 
the  locomotive  builders  in  order  to  advance  the  work  at  a 
satisfactory  rate  of  progress.  Despite  this  difficulty  the  re- 
sults which  could  be  obtained  from  the  operation  of  recon- 
structed locomotives,  if  they  could  all  be  rebuilt  within  the 
next  few  years,  would  justify  a  special  effort  on  the  part  of 
railroad  managements  to  bring  it  about. 

On  roads  'where  the  number  of  old  locomotives  which 
warrant  rebuilding  is  sufficient  to  require  a  period  of  more 
than  three  years  to  complete  the  work,  it  would  seem  neces- 
sary to  arrange  for  enlargement  of  shop  facilities  in  order 
to  hasten  the  reconstruction.  If,  however,  adequate  shopping 
facilities  are  not  forthcoming,  the  improvement  program  for 
locomotives  must  be  confined  chiefly  to  the  application  of 
superheaters  and  the  substitution  of  piston  for  slide  valves; 
together  with  the  minor  but  relatively  important  betterments 
that  may  usually  be  applied  at  the  shopping  period.  On 
some  roads  this  work  alone  will  require  six  year?  at  the 
present  rate  to  equip  what  can  rightly  be  called  the  "early- 
modem"  locomotives.  .  .  .•  .:;  , 

Some  of  the  engines  built  within  the  pa«t  ten  years  have 
developed  weaknesses  in  frames  and  in  parts  of  running 
gear.  It  has  proved  justifiable  to  reconstmct  them  by  sub- 
stituting new  parts  of  stronger  design  and  thus  avoid  recur- 
ring breakages  which  interrupt  both  the  road  service  of  these 
engines  and  the  repairs  to  others.  On  road?  whose  traffic 
and  service  conditions  now  demand  and  will  continue  to 
demand  the  use  of  light  locomotives  for  passenger  trains  and 
freight  trains  on  branch  lines,  the  better  classes  of  the  light 
locomotives  should  also  receive  their  share  of  improvements 
along  with  the  heavier  power. 

•Abrtract  of  a  jwiper  pn^sented  at  the  Railroad  Section  of  The  American 
Society  of  Mechanical  Engineers  on   Decernhrr  ?*.   1930.        •■>  -; 


Old  locomotives  requiring  new  boilers  have  very  generally 
been   scrapped,   but   where   light   train  service   demands  no 
heavier  engines  than  formerly,  the  writer  believes  it  advisable 
to    rebuild    such    engines    with    radial-stay    boilers,    super- j: 
heaters,  new  piston-valve  cylinders,  main  frames  when  neces- 
sary, and  outside  valve  gears.    If  there  is  to  be  no  increase 
in  the  boiler  pressure  over  that  formerly  carried  by  the  loco-v 
motive   and   the   valve  motion  has  given  little  trouble   by  ^; 
breakages,  the  Stephenson  motion  may  be  connected  to  the 
piston  valves  through  the  usual  rocker-shaft  connections. 

When  rebuilding  locomotives  there  is  a  favorable  oppor- 
tunity for  replacing  old  tenders  as  well,  transferring  the 
latter  to  older  locomotives  for  spare  use  or  as  substitutes 
for  damaged  equipment.  When  the  condition  of  old  steel 
tender  frames  requires  that  they  be  replaced,  the  one-piece 
steel  casting  and  a  larger-capacity  tank  should  be  used,  a»  : 
both  will  reduce  future  expense  in  repairs.  The  success  of 
autogenous  welding  eliminates  any  objections  to  the  use  of 
large  steel  castings  for  fear  of  breakages. 

Tanks  should  be  reconstructed  in  coal  space  to  p)ermit 
gravity  delivery  of  the  greatest  amount  of  fuel  that  is  possible  v 
at  the  coal  gates  within  reach  of  the  fireman's  shovel.  Appli- V 
(ation  of  power-operated  coal  pushers  should  be  made  to>^ 
tanks  where  alterations  for  the  gravity  delivery  of  coal  can- 
not be  satisfactorily  made  and  where  the  .service  conditions 
will  show  a  saving  in  expense  by  its  use  over  hand  methods 
of  shoveling  forward  coal  while  on  the  ro;id  or  at  short 
lay-over  stations. 

■  ■' -•    •  Discussion       '  '  "'       •-       '        -    • 

The  discussion  following  the  presentation  of  this  paper  at 
tlie  recent  meeting  of  the  Railroad  Section  of  the  American 
Society  of  Mechanical  Engineers  was  unusually  broad  and 
comprehensive.     Through   the  efforts  of  the  committee   on 
meetings  and  papers,  some  of  the  best  authorities  on  this 
subject  had  been  engaged  to  participate  in  this  discussion. 
The  first  to  speak  in  regard  to  increasing  the  capacity  of . 
old  locomotives  was  Frank  McManamy,  now  assistant  direc-  ■ 
tor-general  of  railroads.  Without  going  into  all  of  the  details :" 
relating  to  those  features  essential  to  increasing  the  capacity 
of  old  locomotives,  Mr.   McManamy  outlined  some  of  the  ■ 
conditions  essential  to  the  successful  modernization  of  power,  v. 
It  was  pointed  out  that  the  value  of  any  specialty  applied,, 
for  the  purpose  of  increasing  the  capacity  of  old  locomotives 
would   be  nullified   unless  the  railroads  possess  a  trained- 
organization   and   adequate   facilities  for  the  proper  main- 
tenance of  these  appliances.    The  application  of  such  ap-  ,. 
|)liances   was   strongly   endorsed   by   Mr.    McManamy,   who -; 
claimed  the  credit  for  the  liberal  modernization   program  • 
undertaken  during  the  period  of  federal  control. 

The  application  of  the  superheater,  the  stoker  and  the  . 
feedwater  heater  were  commented  upon  as  among  the  best 
mea.sures  toward  modernization,  but  with  the  application  of 
the.se,  as  with  other  devices,  intelligent  handling  and  ade- 
quate maintenance  are  esisential  before  they  can  be  of  any 
real  value.  The  simple  application  of  these  devices  is  not 
sufficient;  thev  must  be  properly  u.'^ed  and  adequately  main- 
tained. In  view  of  this  fact  Mr.  McManamy  believes  that 
the  improved  locomotive  terminal  is,  in  fact,  the  kev  to  the 
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situation.  So  many  complicated  specialties  are  now  being 
applied  to  locomotives  ttiat  it  is  now  common  to  refer  to 
these  locomotives  as  being  "full-jewelled,"  and  in  many 
instances  the  application  of  these  specialties  has  proved  a 
detriment  because  the  railroads  did  not  have  adequate  ter- 
minal facilities  to  insure  their  maintenance. 

In  a  written  discussion  of  the  subject  submitted  by  W.  O. 
Moody,  mechanical  engineer  of  the  Illinois  Central,  the 
necessity  for  adequate  shop,  as  well  as  locomotive  terminal 
facilities,  was  emphasized.  Mr.  Moody  pointed  to  the  fact 
that  in  the  absence  of  shop  facilities  adequate  for  current 
maintenance  of  locomotives,  little  could  be  hoped  for  toward 
the  modernization  of  locomotives  upon  any  considerable 
scale.  In  this  connection  it  should  be  remarked  that  the 
locomotive  companies  which,  until  recently,  have  been  busily 
engaged  on  new  locomotive  construction,  are  now  in  a  posi- 
tion to  undertake  considerable  modernization  work  for  the 
railroads,  and  in  view  of  the  possibilities  in  this  direction 
it  would  appear  to  be  an  opportime  time  for  the  railroads 
to  assign  some  of  this  work  to  the  locomotive  builders,  where 
they  are  unable  to  undertake  it  in  their  own  shops  and  are 
not  justified  in  the  purchase  of  new  locomotives. 

Mr.  Moody  spoke  of  the  locomotive  booster  as  one  of  the 
most  promising  appliances  designed  to  increase  the  capacity 
of  old  locomotives.  It  is  believed  that  any  comprehensive 
plan  of  modernization  should  include  consideration  of  the 
booster.  It  was  also  pointed  out  that  the  modernization  of 
locomotives  offered  an  'excellent  opportunity  for  the  further 
standardization  of  parts  to  such  an  extent  as  would  permit 
a  considerable  reduction  in  the  number  of  parts  that  must 
Y>e  carried  in  stock  to  protect  the  locomotives  in  service.  Any 
reduction  of  this  character  should  be  welcomed  as  a  means 
for  reducing  overhead  charges. 

J.  C.  Hassett,  mechanical  engineer  of  the  New  York,  New 
Haven  &  Hartford,  also  advocated  the  modernization  of  old 
locomotives  as  a  means  to  increase  their  capacity  and  laid 
particular  stress  upon  the  necessity  for  strengthening  loco- 
motive frames  in  connection  with  this  development.  Some 
interesting  facts  in  connection  with  this  work  as  undertaken 
on  the  New  Haven  were  described  by  Mr.  Hassett,  who  said 
that  it  had  been  found  necessary  to  materially  strengthen 
the  frames  of  certain  locomotives  before  they  could  be  mod- 
ernized and  that  this  had  also  resulted  in  improving  their 
riding  qualities  as  well  as  increasing  their  capacity.   ■.,.,  r  .:i 

•     '■'  Forceful  Arguments  for  Feed  Water  Heating 

Some  strong  arguments  in  favor  of  locomotive  feed  water 
heating  were  presented  by  E.  A.  Averill,  vice-president  of 
the  Locomotive  Feed  Water  Heater  Company,  who  con- 
tributed to  the  discussion  as  follows: 

"Increasing  the  capacity  of  all  old  or  semi-modern  loco- 
motives, whenever  increased  capacity  can  be  used  and  in- 
creasing the  efficiency  of  those  which  are  in  a  service  where 
increased  capacity  will  not  show  a  return,  should  be  the 
first  feature  to  be  investigated  and  carefully  analyzed. 

"You  will  be  astonished  at  the  returns  that  can  be  obtained 
in  investments  made  to  this  end.  As  an  example  of  what 
can  be  accomplished  on  even  some  of  the  more  modem  loco- 
motives, built  within  the  last  six  or  eight  years,  let  me  quote 
the  results  recently  obtained  from  road  tests  with  a  locomo- 
tive feed  water  heater  which  is  one  of  the  appliances  men- 
tioned in  this  paper.  These  tests  were  made  on  three 
different  railroads  and  each  was  as  carefully  conducted  as  is 
possible  with  tests  made  in  regular  operation.  On  the  first 
road,  the  test  showed  a  saving,  due  entirely  to  the  appliance 
being  investigated,  of  $252  a  month,  based  on  coal  costing 
$5  a  ton.  On  the  second  road,  the  direct  saving  was  $233 
a  month,  and  on  the  third  it  was  $226  a  month.  This  is 
an  average  for  the  three  roads  of  $237  saved  per  month 
per  locomotive.  '^^^-'v  .*::%;^S7;'-r;^^^^^  ;•;-;•-::•'.-;% 


"Do  you  not  think  that  a  net  saving  of  over  $200  a  month 
from  each  locomotive  will  make  a  welcome  addition  to  the 
net  operating  income  of  any  railroad  ?  The  feed  water  heater 
is  applicable  to  all  kinds  and  classes  of  locomotives  at  a 
moderate  expense  and  offers  one  of  the  quickest  and  most 
positive  methods  by  which  the  capacity  of  a  locomotive  can 
be  largely  increased.  It  has  the  further  advantage  of  not 
requiring  any  additional  shop  facilities  for  its  extensive 
application.  From  the  standpoint  of  the  motive  power  de- 
partment doing  its  full  share  towards  making  visible  the 
net  profits  of  a  railroad,  I  would  recommend  a  thorough 
study  of  feed  water  heating  to  be  placed  near  the  top  of  tlie 
list  of  things  to  be  considered. 

'It  may  interest  you  to  know  that  feed  water  heaters, 
which  will  raise  the  temperature  of  the  water  from  40  deg. 
or  50  deg.  to  from  230  deg.  to  250  deg.,  have  been  in  suc- 
cessful railroad  service  for  over  three  years.  Furthermore, 
these  heaters  filter  all  the  water  formed  from  the  condensed 
exhaust  steam  and  return  it,  free  from  oil,  to  the  tender. 
This  adds  about  14  per  cent  to  the  capacity  of  the  tender 
and  greatly  extends  the  distance  that  can  be  made  between 
stops  for  water. 

"On  most  locomotives  an  increased  boiler  capacity  can 
Ije  fully  used  in  regular  service  and  furthermore  since  any 
l)oiler  is  most  economical  and  most  efficient  at  its  lower  rates 
of  working,  an  appliance  which  makes  the  boiler  larger 
always  shows  returns.  It  gives  the  increased  capacity  when 
it  is  needed  and  it  gives  greater  efficiency  when  the  larger 
rapacity  cannot  be  used.  A  feed  water  heater  lies  entirely 
in  this  class  of  equipment.  It  permits  the  boiler  to  deliver 
9  lb.  of  steam  for  each  pound  of  coal  burned  where,  without 
the  heater,  it  would  deliver  about  7.8  lb.  of  steam  for  each 
l^ound  of  coal.  If,  however,  service  conditions  were  such 
tliat  only  the  smaller  quantit}'  of  steam  could  be  employed^' 
a  l)oiler  equipped  with  a  feed  water  heater  would  be  oper- 
ating at  65  per  cent  efficiency,  as  compared  with  61  per  cent , 
for  the  same  quantity  of  steam,  without  the  heater,  and  thus 
this  appliance  is  giving  a  return  of  (me  sort  or  another  at 
all  times.  "• -"  ' 

"I  have  mentioned  the  fact  that  there  is  a  return  to  the 
tender  of  14  per  cent  of  distilled  and  filtered  water,  and 
inasmuch  as  any  study  of  increased  locomotive  capacity 
must  be  based  on  a  consideration  of  the  locomotive  as  a 
producer  of  economical  transportation,  this  feature,  many 
times,  is  foimd  to  be  one  of  great  importance.  The  ability 
to  continue  the  train  in  operation  past  a  water  station,  where 
it  would  have  been  compelled  to  stop  if  not  equipped  with 
a  feed  water  heater,  frequently  means  a  difference  of  hours 
in  the  arrival  of  the  train  at  the  terminal  and  a  very  large 
saving  of  overtime  wages  and  loss  of  service  of  the  locomo- 
tive. .\gain  this  feature  at  periods  of  congested  traffic  fre- 
quently f)ermits  the  despatcher  to  keep  everything  moving  on 
the  division  and  opens  up  the  possibility  of  very  large  returns 
from  this  cause  alone.  Where  feed  water  heaters  have  been 
applied  to  locomotives,  it  is  almost  universal  that  the  train 
despatcher  is  one  of  the  strongest  advocates  of  a  heater  on 
an  engine."     /■••':\-.v  •• ''■   ■  ■■  '  ■■'■"'^  VrP>V;.%'^-'V-^'':-'>'''".'=' ;'•;,  ■;:;■ 

-     :     Superheat  as  a  Means  to  Increased  Capacity 

In  commenting  on  the  subject  of  increasing  the  capacity  . 
of  old  locomotives,  H.  B.  Oatley,  chief  engineer  of  the  Loco-. 
motive  Superheater  Company,  took  this  opportunit}-  of 
bringing  out,  somewhat  in  detail,  the  features  which  have 
prompted  the  very  extensive  superheating  program?  which 
have  been  in  vogue  on  many  of  the  railroads  for  a  consider- 
able period.  A  table  presented  by  Mr.  Oatley  gave  some 
comparisons  between  saturated  and  superheated  locomotives. 
The  locomotives  considered  were  typical  of  each  class.  The 
cylinders,  boiler  pressure  and  maximum  tractive  power  were 
shown  as  being  the  same  for  both  the  saturated  and  super- 
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heated  steam  conditions,  although  many  engines  have  had 
the  tractive  power  increased  when  superheaters  were  applied, 
under  the  conditions  referred  to  later. 

"By  the  addition  of  a  high  degree  superheater,"  Mr. 
Oatley  said,  "it  has  been  demonstrated  that  the  steam  con- 
sumption per  horsepower  hour  is  reduced  about  28  per  cent. 
The  figures  commonly  accepted  as  representing  good  prac- 
tice are  27  lb.  for  saturated  steam  and  19.5  lb.  for  super- 
heated steam.  In  the  case  of  the  0-6-0  type  boiler,  the 
horsepower  has  been  increased  15  per  cent;  for  the  4-4-0 
^^e  14  per  cent;  for  the  2-6-0  type  13  per  cent;  for  the 
2-8-0  type  10  per  cent,  and  for  the  4-4-2  type  10.2  per  cent. 
The  maximum  cylinder  horsepower,  using  the  American 
Locomotive  Company's  figures,  has,  by  the  addition  of  a 
superheater,  been  increased  about  8  per  cent. 

"The  ratio  between  boiler  horsepower  and  cylinder  horse- 
power, therefore,  has  been  improved.  When  consideration  is 
also  given  to  the  fact  that  a  boiler  with  a  superheater  is  at  a 
greater  advantage  when  worked  under  high  rates  of  evapora- 
tion, for  the  reason  that  the  degree  of  superheat  increases 
under  such  conditions,  the  marked  improvement  is  evident. 
It  is  very  clear  that  the  additional  boiler  capacity  afforded 
by  the  addition  of  the  superheater  should,  if  possible,  be 
utilized    by    providing    greater    maximum    tractive    [)0wer. 


if  possible,  cylinder  patterns  which  are  in  use  on  other  classe^ 
of  engines  on  the  road.  It  is  many  times  found  that  a  cylin- 
der diameter  can  thus  be  selected  which  will  give  the  desired 
increase  in  tractive  power,  even  with  a  decreased  boiler  pres- 
sure. A  decrease  in  boiler  pressure  in  very  many  instances, 
particularly  on  the  older  boilers,  is  especially  attractive,  as 
such  boilers  are  frequently  of  an  age  and  condition  which 
would  in  any  event  require  either  scrapping  or  operating  at  a 
lower  pressure. 

"Many  instances  will  be  found  where  for  one  or  another  of 
the  conditions  already  mentioned,  an  increase  of  cylinder 
diameter  above  that  which  is  obtainable  by  boring  will  not 
be  advisable,  and  if,  in  such  cases,  slide  valves  are  existent 
on  the  engine  in  question,  the  application  of  superheaters 
need  not  be  foregone,  as  the  use  of  piston  valve  steam  chests 
fitted  to  existing  slide  valve  seats  has  demonstrated  its  prac- 
ticability and  economy."  , ,  ,^...  . 

A  Critical  View  of  the  Situation 

In  his  remarks  on  the  subject  of  increasing  the  capacity 
of  old  locomotives,  J.  T.  Anthony,  vice-president  of  the 
American  Arch  Company,  stated  that  with  65,000  locomo- 
tives in  service  on  American  railroads,  only  35,000  are 
equipped  with  superheaters;  43,000  with  arches;  37,000  with 
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AVhen  considering  existing  locomotives  the  increase  in  the 
maximum  tractive  power  requires  consideration  of,  1st.  The 
iactor  of  adhesion.  2nd.  The  strength  of  the  running  gear 
which  has  to  withstand  the  thrust  of  the  piston. 

"As  in  all  other  problems,  the  cost  of  making  improve- 
ments must  be  balanced  against  the  advantages  which  can  be 
realized.  For  example :  if  the  engine  at  the  present  time  has 
adequate  power  for  the  work  which  is  to  be  done,  the  ex- 
pense in  providing  additional  pow;ir  would  not  be  justified. 
Such  cases  are,  however,  believed  to  be  rare,  as  the  very  large 
majority  of  existing  locomotives  are  for  all  or  a  part  of  their 
working  time  required  to  handle  every  ton  behind  the  tender 
that  they  will  move.  If  the  factor  of  adhesion  and  the 
strength  of  the  parts  taking  piston  thrust  are  such  that  an 
increase  in  cylinder  tractive  power  can  be  utilized,  such  ad- 
ditional power  may  be  attained  by,  1st.  Increasing  boiler 
pressure.     2nd.     Increasing  cylinder  diameter. 

"If  the  amount  that  the  maximum  tractive  power  can  be 
increased  effectively  is  greater  than  can  be  obtained  by  boring 
existing  cylinders,  or  by  increasing  boiler  pressure,  or  a  com- 
bination of  the  two,  the  use  of  new  cylinders  should  be  care- 
fully considered.  If  new  cylinders  are  applied  a  c>'linder 
•diameter  should  be  selected  which  would  permit  the  utiliza- 
•tion  of  pistons,  cylinder  heads,  steam  chest  covers,  etc.,  and, 


automatic  fire  doors;  15,000  with  power  reverse  gears;  2,000 
with  automatic  driving  box  wedges,  and  only  30  with  feed 
water  heaters.  The  reasons  commonly  given  for  this  condi- 
tion, he  said,  "are  lack  of  shop  facilities  and  inability  to  get 
appropriations  with  which  to  carry  on  the  work.  But  it  is 
difiicult  to  understand  why  the  responsible  officials  who 
willingly  make  appropriations  of  millions  of  dollars  for 
grade  reductions,  curve  eliminations,  etc.,  with  the  sole  idea 
of  increasing  train  loading  and  reducing  operating  expenses, 
should  turn  a  deaf  ear  to  the  requests  of  the  mechanical  de- 
partments when  they  have  the  same  object  in  view. 

"The  railway  shop  equipment  is  woefully  inadequate  at 
the  present  time;  but  this  will  not  serve  as  an  excuse  for  the 
fact  that  22,000  locomotives  are  being  operated  today  with- 
out brick  arches.  This  simple  device  can  be  installed  in  the 
round-house  in  less  than  24  hours,  and  its  maintenance  not 
only  does  not  require  any  increase  of  the  round-house  force; 
but  effects  a  reduction  in  boiler  repairs  and  engine  failures. 
Many  years  of  use  and  a  large  number  of  carefully  conducted 
tests  have  shown  conclusively  that  the  arch  is  good  for  a 
fuel  saving  of  7  to  14  per  cent,  or  for  an  increase  in  boiler 
capacity  of  8  to  16  per  cent.  To  use  a  conservative  figure 
the  arch  is  good  for  an  average  reduction  in  fuel  consump- 
tion of  10  per  cent,  or  an  increase  in  boiler  capacity  of  11 
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per  cent.  Under  the  present  condition  of  high  price  of  fuel 
each  dollar  invested  in  the  brick  arch  for  old  locomotives  is 
equivalent  to  at  least  a  five  dollar  reduction  in  operating 
expenses. 

"There  are  only  three  methods  of  increasing  the  heating 
surface  of  an  existing  firebox,  i.  e.,  by  the  installation  of  a 
combustion  chamber,  or  arch  tube,  or  thermic  syphons.  At 
the  present  time  there  are  only  6,000  locomotives  equipped 
with  combustion  chambers,  and  something  over  100  equipped 
with  thermic  syphons,  this  device  being  of  rather  recent 
origin.  Many  of  the  existing  boilers  can  be  improved  by 
adding  combustion  chambers  when  new  fireboxes  are  put  in, 
thereby  increasing  the  firebox  volume  and  reducing  the  oft- 
time  excessive  flue  lengths,  and  in  other  cases  new  back-ends 
should  be  put  on  when  it  is  necessary  to  renew  fireboxes  of 
narrow  and  antiquated  designs,  thereby  increasing  the  grate 
area  and  firebox  volume.  Too  little  attention  has  been  paid 
to  the  possibility  of  improvements  in  old  boilers  by  these 
means.  While  it  is  true  that  the  addition  of  superheaters 
and  brirJc  arches  often  reduces  the  demands  made  upon  it, 
there  is  still  a  lot  of  room  for  improvement,  particularly  in 
regard  to  the  firebox  as  a  furnace  wherein  fuel  may  be 
])urned  efficiently.  In  this  connection,  we  might  call  atten- 
tion to  the  poor  designs  of  ash-pan  on  thousands  of  our 
present  locomotives,  on  many  of  which  it  is  impossible  to 
secure  an  adequate  air  supply.  Such  conditions  can  be 
remedied  at  comparatively  little  expense  and  effect  a  large 
saving  in  fuel.  ^       .,      .  •  ^  .//;.':;;■■ 

"As  a  tip  to  the  skeptics  who  are  prone  to  wait  iar  some- 
one else  to  demonstrate  that  improvements  are  possible,  I 
quote  the  following  figures  obtained  from  tests  of  Consolida- 
tion locomotives  on  a  large  western  road  where  the  operating 
conditions  were  such  that  the  locomotives  made  40,000  en- 
gine miles  per  year;  the  cost  of  coal  being  $4.50  per  ton  on 
tender,  which  is  much  below  the  average  price  at  the  present 
time.  .':■"■■    ■■"/"■':■  ■■';■'•■■^:;^•^'^•^■^■■'■^^■' ''•='''■. 

•;  '...-i-   '  '■    ■  Annual  fuel         ..:'■■':'.)'''    rt   -      ..•  ^-  .'."  ' 

.'...■  ■'•  i    '■'  "    '  ._-."   ..;  '.   ,         consumption  •■  .-" :'  •'  ";         y     /     \  ' 

■■■'..    •  :.'      per  locomotive  ='■_'■_, 

';■•■■.■  ."  /• ^ \  Annual                                       . '.-. 

Tons  saving              .,    ;',  ,:,;.' '.  ' 

Saturated  Consolidation  with-  ■:.                    ..  •;  '. 

out  arch    7,500       $33,750         ' 

Saturated  Consolidation  with  ^     .             ,.     , 

arch     6,752         30,384  $3,366      (Saving  credited  to 

Superheated       Consolidation  brick   arch) 

with   arch    4,989         22,450  7,934      (Saving  credited  to 

Superheated       Consolidation  superheater) 

with  arch  and  syphons...   4,257         19,156  3,294      (Saving  credited  to 

■:.....        ^  ,,  .,  thermic  syphon) 

"The  addition  of  the  three  devices  mentioned  resulted  in 
an  annual  saving  of  $14,594  per  locomotive;  this  44  per  cent 
reduction  in  the  fuel  cost  being  accompanied  by  an  increase 
of  approximately  20  per  cent  in  tonnage  hauled.  And  this 
does  not  represent  the  limit  to  improvements,  for  there  are 
other  devices  that  might  be  added,  and  changes  made  that 
would  result  in  still  further  improvements. 

"In  the  last  paragraph  of  his  paper  Mr.  Smith  voices  the 
hope  that  the  discussion  at  this  meeting  will  result  in  outlin- 
ing some  practical  action  to  be  taken  by  the  various  roads  to 
hasten  the  work  of  reconstructing  old  locomotives,  and  states 
that  the  application  of  all  desirable  auxiliaries  is  prohibitive 
without  radical  provision  for  the  carrying  out  of  such  a  pro- 
gram. We  join  him  in  that  fond  hope,  but,  in  our  opinion, 
it  will  be  necessary  to  first  bring  about  a  radical  change  in 
the  attitude  of  many  railway  officials  before  any  adequate 
provisions  for  such  a  program  can  or  will  be  made. 

"The  many  improvements  that  have  been  made  in  locomo- 
tive design  in  the  past  10  or  15  years  have  not  come  about  in 
answer  to  any  loud  and  sustained  cry  from  the  railroads  for 
more  efficient  locomotives.  The  railroads  asked  for  larger 
and  more  powerful  locomotives;  but  the  devices  that  have 
made  the  locomotives  of  increased  capacity  and  efficienc\' 
possible,  have  been  largely  left  to  the  ingenuity  of  the  rail- 
way supply  companies  and,  in  a  smaller  degree,  to  the  loco- 


motive builders.  The  development  of  the  several  well-known 
fuel  economy  and  capacity  increasing  devices  has  been  due 
to  the  labor  and  efforts  of  men  who  have  left  the  railway 
service,  in  many  cases  on  account  of  the  lack  of  interest  of 
the  railroad  in  the  device  which  the  individual  was  trying  to 
get  perfected  and  used. 

"If  we  can  judge  the  future  by  the  past,  there  will  be  no 
radical  provisions  made  for  the  carrying  out  of  a  locomotive 
reconstruction  program  until  the  officials  of  the  mechanical 
and  operating  departments  awake  to  a  full  realization  of  tlie 
ix)ssibilities  of  reducing  present  operating  expenses  by  the- 
maintenance  of  a  high  standard  of  efficienc)'  of  all  their 
locomotives,  and  by  their  urgent  demands  and  intelligent 
presentation  of  facts,  convince  the  higher  authorities — those 
who  have  to  dig  up  the  money — of  the  feasibility  and  desira- 
bility of  such  a  program."    v.i...     -v         .-»  .     —  - 


:    .^      '  The  Care  of  Locomotive  Boilers     .\.>  i-:'-'^':-^^. 

Some  interesting  observations  on  the  care  of  locomotive-    - 
Loilers  are  found  in  a  paper  on  Locomotive  Running  Shed 
Practice  by  W.  G.  Bishop  of  the  South  African  Railways, 
published  in  the  Journal  of  the  Institute  of  Transport.     In     ' 
discussing  methods  of  washing  out  engines,  Mr.  Bishop  says    •• 
"The  old  method  of  washing  out  boilers  with  cold  water  is    , 
so  well  known  that  its  disadvantages  make  one  surprised  at 
the  tenacity  displayed  in  the  retention  of  such  an  obsolete 
method.     As  a  time  and  money  wasting  process,  it  would  be    . 
hard  to  beat.     To  wash  out  a  boiler  with  cold  water  will  take    • 
12  hours  at  least  to  do  properly  and  there  is  always  the  added 
danger  that  transportation  calls  are  so  pressing,  that  boilers   :. 
are  not  allowed  to  cool  properly  before  cold  water  is  admitted.    - 
This  is  extremely  detrimental  to  the  life  of  the  firebox."        ]: 

Mr.   Bishop  estimates  that  in  a  terminal  handling   lOQ  .. 
locomotives  in  a  fair  water  district,  the  hot  water  washout    - 
plant   would   effect   a   saving   of   .3,600   engine   hours   each    .^ 
month.     There  is  a  material  saving  in  the  cost  of  labor  for 
washing  in  using  hot  water  and  the  hot  water  system  also 
effects  additional  savings  in  labor  and  material  for  repairs    f 
to  boilers,  in  fuel  used  for  firing  up  and  in  water.     In  con-    . 
elusion,  Mr.  Bishop  says,  "Washing  out  with  cold  water  is    • 
as  obsolete  as  the  tallow  candle  and  no  railroad  concerned 
in  the  movement  of  traffic  can  afford  to  hang  up  its  power 
by  continuing  to  use  cold  washouts.     It  is  a  clear  loss  of    . 
20  per  cent  of  its  power  at  least." 

Much  of  the  water  used  for  boiler  purposes  in  South  Africa    • 
is  of  ver)'  bad  quality  and  apparently  the  South  African    .. 
Railways  have  experienced  the  same  difficulties  as  American    ' 
roads  in  applying  water  treatment,  for  Mr.  Bishop  remarks, 
"Very  few  railways  ever  give  any  system  of  water  treatment 
a  chance.     It  is  the  job  of  a  highly  skilled  specialist,  the   -, 
railway  chemist.     Too  often  plants  installed  are  looked  after 
in  some  sort  of  manner  by  a  mechanical  officer  who  may 
make  chemistry  a  hobby  and  fairly  successful   results  are 
obtained.    A  change  comes  and  a  new  man  arrives  who  does    . 
not  specialize  in  chemistr}'  and  the  water  softener  falls  in 
disuse  and  finally  goes  out  of  action.     A  large  corporation 
should  have  a  chemist  on  its  staff  and  water  treatment  should 
be  considered  of  the  highest  importance.    No  softening  plant  t 
or  boiler  compound  will  ever  be  a  success  until  it  is  handled    ;. 
on  the  proper  lines.     The  effect  of  good  water  on  the  life  of  \ 
the  boilers  and  freedom  from  leaks  and  repairs  is  so  great   ; 
that  one  often  wonders  how  any  road  can  afford  to  be  wnth-   -A 
out  its  water  treatment  section,  officered  by  a  fully  qualified, 
analvtical  chemist."  ....   ,.  ,.  ...l 


In  quenching  tools  be  careful  to  have  no  sharp  line  of  d^ar*- 
cation  between  the  hardened  and  softer  unquenched  sections. — The 
Melting  Pot.      '\:^'''}  : -X;  ■:    ;.  -';:"-^^->n.-t  ^^ ' 
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Reducing  the  Fuel  Consumption  of  Power  Plants 
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THE  matter  of  fuel  conservation  is  now  one  of  the  big 
problems  of  the  day.  Coal  prices  have  soiired  and 
costs  are  considerably  more  than  just  a  few  years  ago. 
It  is  therefore  evident  that  the  power  plant  engineer  has  to 
confront  problems  that  are  reaching  immense  proportions. 
In  summing  up  the  whole  matter  the  remedy  for  fuel  waste 
resolves  itself  into  a  thorough  knowledge  of  combustion  and 
the  initiative  to  apply  such  knowledge  in  such  a  way  that 
results  will  l^e  obtained.  From  this  it  is  quite  evident  that 
trained  men  are  desired  to  meet  the  requirements  of  econom- 
ical operation. 

To  waste  coal  is  to  waste  money  and  unless  all  possible 
heat  units  are  being  obtained  from  the  coal  a  part  is  being 
wasted.  What  goes  up  the  chimney  as  smoke  and  what  coal 
is  thrown  away  in  ashes  is  absolutely  lost.  If  this  were 
unavoidable  it  could  properly  be  called  waste,  but  this  is  not 
altogether  unavoidable  and  through  proper  methods  may  be 
saved  to  a  large  degree.         .    .  :.■:■,■.       .,. 

There  are  now  available  a  great  many  fuel  saving  device.* 
which  should  be  considered  by  power  plant  operators,  as  the 
saving  in  fuel  in  a  great  majority  of  cases  more  than  pays 
for  their  installation  in  a  short  time.  Such  devices  as  super- 
heaters, feedwater  heaters,  stokers,  feedwater  regulators,  fuel 
economizers,  air  and  steam  flow  meters,  water  treating  de- 
vices, etc.,  should  receive  careful  attention,  and  a  thorough 
study  in  order  to  determine  their  value.  •.  •. 

Dr.  Charles  P.  Steinmetz  has  also  made  the  statement  that 
he  considers  it  hopeless  to  anticipate  much  improvement  in 
the  burning  of  coal  and  coke,  and  on  an  average  we  get 
barely  more  than  10  per  cent  of  the  value  of  the  coal  for 
power,  the  remainder  going  off  as  heat.  The  only  solution 
is  to  use  the  carbonized  fuel  from  the  oven  in  such  a  way  as 
to  get  out  of  it  both  the  power  and  the  heat.  It  is  then  a 
very  important  matter  to  give  undivided  attention  to  the  con- 
servation of  the  heat,  and  the  biggest  factor  in  this  regard 
is  proper  insulation  of  exposed  parts. 

Another  important  phase  is  to  make  use  of  all  exhaust 
steam  (this  represents  heat)  for  heating  buildings,  drj'ing 
materials,  operating  low  pressure  turbines,  etc. 

The  power  plant  engineer  who  is  wide  awake  is  having 
his  attention  drawn  very  forcibly  to  the  importance  of  strict 
conservation,  as  there  have  been  endless  circulars  issued  by 
the  government,  state  and  municipal  authorities  as  well  as 
numerous  articles  in  the  leading  technical  journals  and  with 
all  this  vast  amount  of  literature  emphasizing  economy  there 
is  no  excuse  for  undue  waste.  It  is  necessary,  of  course,  to 
consider  thoroughly  conditions  in  the  individual  plant,  for 
instance  possible  economies  with  superheat  depend  upon  how 
far  the  plant  has  already  been  developed  along  lines  of  thrift. 
The  only  way  to  adequately  judge  the  worth  of  superheating 
in  any  plant  is  to  consider  the  economies  made  possible  by 
its  use,  the  first  cost,  maintenance  cost  and  the  simplicity  of 
its  installation.  It  has  been  claimed  that  it  is  possible  to 
save  as  high  as  15  per  cent  of  fuel;  in  such  cases  the  super- 
heater would  soon  pay  for  its  installation.  This  same  appli- 
cation can  be  made  to  other  appliances,  and  the  merit  of 
each  should  be  studied  and  considered  from  all  angles. 

Efficiency  reraas  Losses 

The  terra  "efficiency"  when  applied  to  a  furnace  means 
the  combined  efficiency  of  the  boiler  and  furnace,  this  for 


the  reason  that  losses  are  attributed  to  the  complete  apparatus. 
The  highest  efficiencies  that  have  Ijeen  obtained  with  coal 
vary  from  about  82  per  cent  to  85  per  cent.  Loss  of  efficiency 
is  therefore  a  direct  waste  of  fuel,  and  failure  to  obtain  full 
efficiency  and  capacity  from  a  plant  may  result  iram: 

Inleakage  of  air  through  boiler  settings.  !.   ■•    ".' 

Improper  methods  of  firing  or  draft  control.      ■■.■'■.-    •.  -  .. 
Insufficient  draft.  v:  "kv: '  ■•        .  -  ' 

Unsuitable  fuel.  "■'•  '    '  ■' '■  .V- 

Unequal  division  of  load  between  the  several  boilers.  .  i'  ■ 
Formation  of  scale  and  corrosion  on  heating  surfaces.  '  — 
Low  temperatures  of  feed  water.  ,-.    '•    , 

Waste  of  exhaust  steam.  '  ■'^: 'V%  . '    v^":=;- :>        :/     :. 

Heat  absorbed  by  boiler.  .••;:■=..  •^•.-  .-;.•..•,   •'••     •  ' ,'. 

Improper  or  insufficient  insulation.       ..:;    .v  :.;■.    ^  ■•,.-.    - 
Incomplete  combustion  of  carbon.  '■;■*":....  ';      ••• .  ;;;l:v. 

Heat  carried  away  in  dry  chimney  gases.      ;":..;   .      r-  •"..•■;     .   '■ 

The  results  of  numerous  tests  indicate  that  a  content  of 
10  per  cent  to  13  per  cent  COj  (carbon  dioxide)  should  be 
obtained,  and  this  would  be  considered  good  performance. 
Large  excess  of  air  is  indicated  by  low  COg  content  and  high- 
oxygen  content,  incomplete  combustion  being  indicated  by 
CO  (carbon  monoxide),  which  should  be  low  in  percentage. 
.\s  a  general  rule  the  CO  content  in  the  flue  gases  should 
not  be  allowed  to  reach  one-half  of  one  per  cent.  Causes 
that  may  be  assigned  to  excess  of  air,  are:  Holes  in  the  fire, 
too  large  openings  in  the  dampers  of  the  firing  door,  badly 
warped  fire  doors  preventing  them  from  closing  tightly,  too 
frequent  raking  or  slicing  of  the  fire,  leaky  settings,  fire  doors 
being  kept  open  too  long. 

It  is  quite  possible  to  have  the  gases  running  as  high  as 
14  per  cent  in  COg  without  a  trace  of  CO,  while  in  other 
cases  a  considerable  amount  of  CO  may  obtain  even  with 
CO2  running  at  10  per  cent.  It  should  also  be  borne  in 
mind  that  CO  is  only  one  of  the  combustible  gases,  and  the 
actual  loss  from  incomplete  combustion  may  be  twice  as 
large  as  that  indicated  by  the  percentage  of  CO  as  there  may 
l)e  present  Hj  (hydrogen)  and  in  .some  instances  a  trace  of 
CH4  (methane). 

-'■••-•  Causes  for  Excess  Air  and  Fuel  Waste 

One  of  the  most  common  causes  for  excess  air  in  flue  gases 
is  holes  in  the  fire  bed.  This  can  be  avoided  through  fre- 
quent firing  and  placing  coal  on  the  thin  spots.  It  is  highly 
important  that  the  fireman  understand  combustion  in  order 
to  get  the  maximum  efficiency  out  of  coal.  He  should  keep 
in  mind  that  it  is  his  duty  to  make  steam  economically  and 
not  merely  bum  coal.  He  should  not  become  discouraged  if 
he  finds  it  difficult  to  understand  the  principles  of  furnace 
efficiency,  as  there  is  no  such  thing  as  a  royal  road  to  knowl- 
edge, and  it  is  quite  necessary  that  the  whole  matter  of  com- 
bustion be  carefully  analyzed.  Co-operati(Mi  is  also  a  big 
factor  in  the  success  of  the  plant  and  successful  firemen  and 
engineers  do  not  overlook  this  very  important  matter. 

To  prevent  waste  of  fuel  it  is  necessary  to  see  that  all  set- 
tings are  tight  in  order  to  eliminate  the  infiltration  of  air. 
This  is  one  of  the  largest  single  items  of  loss  in  the  whole 
cycle  of  power  production,  and  also  one  of  the  most  common 
in  its  occurrence. 

There  are  three  important  places  to  investigate  for  this 
air  leakage: 
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1.  Grades  in  boiler  walls  and  settings. 

2.  Leaks  or  air   spaces  between  iron  door   frames  and  boiler 
walls. 

3.  Leaks  around  blow-off  piping.  •  •••ii 

Cold  air  that  leaks  in  absorbs  heat  until  it  reaches  the 
temperature  of  the  furnace  gases,  and  hence  wastes  heat  that 
would  otherwise  perform  useful  work.  It  is  conservative  to 
estimate  on  the  following  basis:  if  air  leakage  Ihrough  boiler 
walls  amounts  to  only  5  per  cent  of  the  actual  quantity  of 
air  required  for  proper  combustion  and  high  efficiency,  1  per 
cent  of  the  fuel  burned  is  wasted.  Leakage  often  amounts 
to  more  than  100  per  cent  and  100  per  cent  leakage  causes 
fuel  wastage  of  at  least  20  per  cent. 

Cracks  in  the  boiler  walls  may  not  be  very  apparent,  yet 
may  allow  leakage  enough  to  materially  lower  the  efficiency 
of  the  boiler.  Air  leakage  is  easy  to  detect.  A  simple 
method  is  to  take  a  sheet  of  paf)er  about  two  feet  square  and 
cut  out  in  the  center  a  round  hole  about  one  inch  in  diameter. 
This  sheet  should  be  pasted  on  a  square  wooden  f^iame  made 
of  four  pieces  of  inch  by  inch  stock.  The  frame  should  be 
held  against  the  boiler  wall  with  the  paper  side  out,  making 
the  joints  between  frame  and  wall  tight  by  using  putty  or 
fire  clay.     Then  by  holding  a  match  or  a  candle  in  front  of 


sion  and  contracticm  without  cracking.     Wide  or  large  cracks . 
can  easily  be  taken  care  of  by  caulking  with  material  such' 
as  asbestos  wick  before  the  application  of  a  coating  as  re- 
ferred to  above.    "      :  i  -t      '-  /^  • 

Open  spaces  around  access  and  other  door  frames  should 
he  thoroughly  sealed  by  means  of  a  cement  that  will  adhere 
to  both  iron  and  the  brickwork  and  that  will  remain  intact   V 
when  subjected  to  heat  and  resulting  expansion  and  con- 
traction.     Defective  brickwork  settings  should  be  constantly, 
repaired  and  the  bricks  should  also  be  bonded  together  with  ;■ 
a  material  which  will  not  readily  crumble  or  fuse  away  and  .V 
which  is  capable  of  resisting  heat  and  expansion  strains.  .  .■ 
.\dditional  protection  to  fire-brick  settings  may  also  be  ob- 
tained   by   coating   the    interior    surface    with    a    refractory  i  ■ 
material.  • 

Proper  Amount  of  CO,  (Carbon  Dioxide)  .•-..•.'-■• 

A  careful  check  should  be  made  constantly  in  order  to 
ascertain  the  percentage  of  CO2  and  particular  care  should 
be  taken  to  see  that  this  does  not  get  too  low.     When  it  is  • 
found  that  the  percentage  of  CO2  runs  below  about  10  per  ,^- 
cent  it  is  time  to  study  the  conditions  carefully  and  learn  the    ' 
cause,  as  it  is  certain  that  there  is  loss  and  waste  of  heat,    . 
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Fig.  1 — Fuel  and   Heat  Losses  Between  Mine  and  Crank  Shaft 


the  hole,  leakage  through  the  four  square  feet  of  boiler-wall 
surface  creates  a  draft  through  the  one-inch  hole  in  the 
paper.  The  amount  of  this  draft  is  indicated  by  the  sucking- 
in  of  the  flame,  and  is  usually  quite  surprising.  To  conduct 
this  test  successfully,  it  is  essential  that  all  joints  between 
the  frame  and  boiler  wall  be  made  air-tight. 

Although  air  leakage  is  one  of  the  most  important  causes 
of  fuel  waste,  it  is  nevertheless  one  of  the  simplest  to  remedy. 
The  application  of  a  suitable  insulation  in  sheet  or  block 
form  and  of  proper  thickness,  finished  with  a  smooth,  tight 
surface  not  only  prevents  the  infiltration  of  air  but  also 
reduces  radiation  or  loss  of  heat  from  boiler  walls.  This 
remedy  should  always  be  used  if  boiler  walls  are  hot  and 
loss  due  to  radiation  correspondingly  great. 

Boiler  walls  may  be  made  air-tight  by  applying  to  the 
outside  of  the  wall  a  coating  of  material  which  will  seal  up 
cracks  and  which  is  itself  sufficiently  elastic  to  permit  expan- 


whicli  means  loss  in  dollars  and  cents.  It  should  also  be  -' 
understood  that  a  definite  percentage  of  CO2  does  not  always  '- 
indicate  a  certain  efficiency,  because  it  is  quite  possible  to  :^- 
obtain  a  10  per  cent  content  of  COj  with  a  certain  efficiency  " 
while  it  is  also  possible  with  the  same  efficiency  to  show  a  '■■ 
13  per  cent  content  of  COj. 

The  percentage  of  COj  indicates  the  volume  of  excess  air  :  " 
flowing  through  the  furnace  and  the  boiler  passes,  or  the 
ratio  of  the  air  that  is  taken  in  for  the  purpose  of  consuming 
the  coal  and  that  which  is  taken  in  and  results  in  a  wasteful  •:  • 
cooling  of  the  furnace  gases.  To  bum  one  pound  of  coal 
requires  about  14  lb.  of  air.  This  air  enters  the  furnace  at 
atmospheric  temperature  and  leaves  at  a  temperature  of  500 
deg.  F.  or  more.  During  this  transition  it  carries  with  it 
all  the  heat  it  has  absorbed  in  being  heated  through  this 
range  of  temperature.  For  each  degree  of  temperature  rise 
one  pound  of  air  absorbs  approximately  one-fourth  of  a  heat 
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unit  (B.t.u.),  from  which  it  is  evident  that  each  pound  of 
air  during  the  transition  period  on  being  heated  to  500  deg. 
F.,  absorbs  125  heat  units  and  therefore  the  14  lb.  of  air 
required  to  burn  each  pound  of  coal  absorbs  14  X  125,  or 
1,750  heat  units.  From  this  it  is  evident  that  all  air  in 
excess  of  this  amount  admitted  to  the  furnace  will  carry 
away  a  large  number  of  heat  units,  which  is  waste  pure  and 
simple.  The  waste  then  resolves  itself  into  two  factors, 
which  include  the  amount  of  air  entering  the  furnace  and 
the  temf)erature  rise. 

For  determining  the  amount  of  CO^  and  CO  the  apparatus 
most  f retjuently  used  is  .some  form  of  the  Orsat  apparatus  and 
no  investment  in  power  plant  equipment  will  yield  a  larger 
rate  of  interest  than  a  well  used  gas-analysis  apparatus. 
Other  equipment  which  is  also  indispensable  includes  the 
pyrometer  and  draft  gage.  By  the  use  of  the  pyrometer  the 
temperature  of  the  excess  volume  can  be  determined,  for  in 
order  to  determine  the  preventable  heat  loss  from  excess  air 
it  is  necessary  to  know  the  temperature  as  well  as  the  volume. 
Draft  regulation  is  one  of  the  most  important  factors  in 
combustion  efficiency  and  the  amount  of  draft  should  be 
such  as  to  produce  the  best  percentage  of  COg  without  CO 
and  still  meet  the  load  conditions. 

These  various  appliances  all  have  merit  and  conditions 
should  be  studied  very  carefully  in  the  power  plant  with  the 
view  to  their  adoption  as  the  initial  cost  is  practically  nil, 
considering  the  ultimate  saving  that  can  be  realized  by  their 
installation.  One  of  the  greatest  obstacles  in  the  past  has 
been  the  unwillingness  of  a  large  number  of  plant  managers 
to  spend  a  few  dollars  on  the  nonproducing  part  of  their 
plants,  but  this  is  to  a  large  degree  being  overcome,  particu- 
larly during  the  past  three  or  four  years. 

Fuel  Waste  and  Where  It  Goes 

The  question  is  ofteii  asked,  "How  can  coal  be  saved?" 
This  is  a  question  upon  which  much  has  been  written  during 
the  past  few  years,  and  rightfully  .so,  as  the  coal  bill  in  all 
power  plants  has  now  become  a  vital  factor  and  must  neces- 
sarily receive  the  most  searching  kind  of  investigation. 

When  it  is  taken  into  consideration  that  a  ton  of  good- 
grade  coal  delivered  to  the  power  plant  contains  approxi- 
mately 29,000,000  B.  t.  u.  and  that  the  average  plant  de- 
livers to  the  point  of  power  only  approximately  554,000  to 
555,000  B.  t.  u.  it  is  well  nigh  time  to  "sit  up  and  take  no- 
tice." As  an  illustration  of  where  the  losses  occur  in  the 
average  power  plant  the  diagram  in  Fig.  1,  taken  from  Joseph 
W.  Hays'  treatise  on  "How  to  Build  Up  Furnace  Efficiency," 
will  prove  of  interest. 

It  will  be  noted  that  by  far  the  greatest  waste  is  caused  by 
the  large  amount  of  excess  air  that  is  permitted  to  enter  the 
furnace  and  boiler  setting  and  to  escape  up  the  chimney, 
which  is  carr>'ing  away  heat  that  should  otherwise  be  utilized 
to  perform  useful  work.  This  unnecessary-  air  is  admitted  in 
two  ways,  through  uneven  fires  which  leave  part  of  the  grates 
bare  and  through  leaky  boiler  settings. 

The  loss  due  to  uneven  fires  can  properly  be  charged  to 
improper  operation  and  this  is  one  of  the  important  factors 
regarding  which  the  fireman  should  be  properly  informed 
in  order  to  correct  it. 

The  loss  due  to  leaky  settings  is  even  more  important  for 
the  reason  that  it  is  not  so  easily  detected.  This  forms  an 
enormous  preventable  loss  and  the  question  of  tight  boiler 
settings  is  not  debatable,  therefore  one  of  the  first  and  im- 
ix>rtant  steps  is  to  insure  that  the  boiler  settings  are  made 
tight  with  a  suitable  air-tight  coating.  This  coating  should 
be  of  a  nature  that  it  will  expand  and  contract  with  the  brick- 
work as  well  as  being  capable  of  withstanding  the  high  tem- 
peratures, and  retain  its  elasticity.  Such  a  compound  is  on 
the  market;  it  is  cheap,  easily  applied  and  presents  one  of 
the  best  investments  that  can  be  made.  Too  much  stress 
cannot  therefore  be  brought  to  bear  on  this  important  matter 


of  maintaining  the  settings  in  such  a  manner  aS  to  have 
them  free  from  leaks.  Fuel  losses  measured  by  COj  and  flue 
temperatures  are  shown  in  Fig.  2. 

Leaky   Baffle   Walls  and   Settings 

Unless  baffle  walls  are  tight,  part  of  the  hot  gases  from 
the  furnace  will  short-circuit  or  take  a  direct  route  from 
the  fires  to  the  stack,  whereas  with  perfectly  tight  baffles  the 
gases  must  follow  the  path  prescribed  for  them  and  pass  over 
the  entire  heating  surface.  Excessive  leakage  through  the 
first  baffle,  or  the  one  nearest  the  fire,  can  often  be  detected 
by  looking  through  the  dusting-doors  or  peepholes  just  be- 
yond the  baffle. 

In  constructing  or  repairing  baffle  walls,  joints  should  be 
eliminated  wherever  possible,  whether  between  sections  of  the 
baffle  or  around  tubes.     The  more  nearly  air-tight  the  wall 
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Fig.    2 — Fuel     Losses    Measured     by    CO2    and    Flue    Temperatures^ 

can  be  made,  the  higher  will  be  the  efficiency  of  the  boiler; 
this  is  no  doubt  generally  conceded  to  be  a  fact  by  all  power 
plant  men. 

Every  substance  expands  and  contracts  under  temperature 
changes.  In  each  180  deg.  iron  changes  one  part  in  800 
approximately,  while  firebrick  changes  one  part  in  2,000, 
which  of  course  is  a  great  variation.  The  result  is  that  the 
iron-work  expands  more  than  the  brickwork,  and  there  is 
necessarily  a  slight  relative  movement  between  them  as  the 
expansion  takes  place.  As  the  boiler  cools  the  reverse  con- 
dition occurs  and  this  contraction  and  expansion  soon  de- 
velops cracks  and  openings  so  that  the  settings  require  close 
attention  at  all  times.  These  leaks  can  be  located  by  the 
method  referred  to  heretofore  or  by  throwing  a  scoop  or  two 
of  green  coal  on  the  fire  and  closing  the  damper  tightly.     In 
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.his  case  the  result  is  the  reverse;  the  pressure  inside  the 
urnace  is  increased  and  smoke  will  soon  be  emitted  through 
my  opening  or  crack  by  which  air  would  enter. 

Another  source  of  leakage  commonly  overlooked  is  in  the 
livision  walls  between  boilers  set  in  batteries.  Leaks  in 
these  walls  are  just  as  bad  as  in  outside  walls,  as  the  live 
i)oiler  will  draw  cold  air  from  the  dead  one  and  the  ultimate 
results  are  the  same. 

Efficiency  of  Combustion 

It  has  been  found  that  a  proportion  of  about  11.5  lb.  of 
Liir  to  every  pound  of  carbon  in  the  coal  is  necessary  in  order 
to  insure  complete  combustion  and  furthermore  this  quantity 
of  air  must  actually  come  in  contact  with  the  fuel.  Incom- 
plete combustion  is  due  mainly  to  two  causes,  namely — insuf- 
ficient air  supply  and  failure  of  air  to  mix  with  the  com- 
bustible rising  from  the  fuel  bed.  Air  is  just  as  necessary 
for  combustion  as  is  the  coal  itself  and  for  every  pound  of 
coal  burned  on  the  grate,  7  lb.  of  air  must  be  admitted  to 
flow  through  the  bed  of  coal. 

It  is  also  very  necessary  that  the  bed  be  kept  uniform  and 
free  from  holes  as  the  majority  of  air  flowing  through  the 
holes  does  not  aid  in  the  combustion.     On  the  other  hand  it 
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absorbs  a  large  amount  of  heat  that  is  carried  out  and  lost 
through  the  stack. 

The  additional  air  needed  to  aid  combustion  should  be 
admitted  as  close  to  the  fuel  bed  as  possible  at  a  high  velocity 
through  small  openings  to  bring  the  combustion  up  to  the 
highest  efficiency.  Under  no  circumstances  should  this  ex- 
cess air  be  admitted  through  holes  in  the  fire.  As  stated 
heretofore  it  requires  approximately  14  lb.  of  air  for  burning 
one  pound  of  coal,  and  in  view  of  the  fact  that  the  swift 
passage  of  air  causes  some  of  it  never  to  reach  the  fuel,  air 
excess  as  high  as  approximately  40  per  cent  of  the  air  con- 
veying the  oxygen  required  should  be  used,  this  depending 
upon  the  furnace  construction.  This  matter  of  combustion 
could  very  easily  be  dwelt  upon  at  length  without  covering 
the  whole  field  and  only  the  more  important  factors  can  be 
referred  to  in  this  article. 

The  construction  of  the  furnace  also  regulates  the  quantity 
of  excess  air  required  for  complete  combustion  and  in  some 
cases  it  may  be  as  low  as  12  per  cent  or  15  per  cent,  but  it 
is  not  considered  advisable  to  go  below  20  per  cent  and  may 
go  as  high  as  40  per  cent.  , 

If  the  composition  of  the  fuel  is  known,  the  percentage  of 
excess  air  may  be  found  approximately  by  the  following  for- 
mula No.  1 : 


CO,  (I-I-3H)  14-3H     ; 

in  which 

CO2  =  Percentage  of  Carbon  Dixoide  in  flue  gases. 

H  =  Weight  of  available  hydrogen  per  pound  of  carbon  in  coal 
burned.  >   ^  -•_y  v^--«  •  ■     .:-.■;,  ^ 

By  the  application  of  this  formulia  when  the  percentage  of 
CO2  is  known  the  important  factor,  excess  air,  can  be  ascer- 
tained. Efficient  combustion  results  when  the  fuel  is  burned 
completely  with  the  minimum  amount  of  excess  air  and  no 
further  air  is  permitted  to  admix  after  combustion  is  com- 
pleted. Complete  combustion  liberates  all  the  heat  contained 
in  the  fuel  but  efficient  combustion  requires  that  the  heat  be 
liberated  in  such  a  way  as  to  give  the  maximum  effect  for 
producing  steam;  combustion  efficiency  can  then  l>e  stated  as 
shown  by  formula  No.  2 : 

Heat  available  tor  making  steam. 

Combustion  efficiency  = -y 

Heat  contained  in  fuel  burned 

The  heat  carried  away  and  lost  up  the  chimney  may  be 
determined  by  formula  No.  3.  Although  the  results  do  not 
indicate  all  the  heat  wasted,  yet  it  will  be  close  enough  for 
all  practical  purposes  and  shows  the  heat  loss  in  B.  t.  u.'s  per 
pound  of  carbon  burned.  ...... -,--;-^-       -.^    -.     ••.  .•  v.  ■. 

Formula  No.  3'  ■,/.■■;;'';-       ';;.•;• 

'-'  .-   ■•     /         58.45 V  •■     ' --y  ^'  ;-:■-,'■■■■■  ■■'■"■■■ 

Heat  losses  in  flue  gases=  (  0.24 -| )XT  .    .~       -'    \;- 

^  CO,''  '  vV  ;: 

CO2  =  Percentage  of   Carbon   Dioxide  in  flue  gases  ■  • ' 

T  =  Difference  between  the  temperature  of  the  escaping  gases 

and  the  temperature  of  air  in  boiler  room  in  degrees  "F." 

It  has  been  found  in  the  average  steam  plant  that  the 
distribution  of  the  heat  in  the  coal  is  about  as  represented 
in  Fig.  3.  Fr(Mn  figure  A  in  this  diagram  it  will  be  noted 
that  for  the  average  plant  about  57  per  Cent  of  the  heat  is 
utilized  for  the  actual  production  of  steam,  while  alxnit  43 
per  cent  is  lost.  Figure  B  is  representative  of  what  is  ob- 
tained by  the  best  performances  or  about  80  per  cent  of  heat 
utilized  for  producing  steam  and  20  per  cent  lost.  Figure 
C  shows  what  should  be  obtained  and  by  increasing  the  per- 
centage from  57  per  cent  to  67  per  cent,  which  would  mean 
a  saving  of  about  15  tons  of  coal  out  of  ever\-  100  tods. 

{To  be  concluded  in  the  March  issue)        •  <  ^^  •  ... 


Tf  a  belt  slips  after  being  cleaned  and  properly  adjusted,  it  is 
probably  overloaded,  and  the  size  of  the  pulleys  should  be  in- 
creased.— The  Mcltinp  Pot. 
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A  Track  Scale  Testing  Car  of  the  Bureau  of  Standards 
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unit  (li.t.u.),  fnjm  whirh  it  is  evitlent  that  each  pound  of 
air  during  the  transition  jK-riod  on  being  heated  to  500  deg. 
F.,  absorbs  125  heat  units  and  therefore  the  14  lb.  of  air 
required  to  burn  each  pound  of  coal  aljsorbs  14  X  125,  or 
1.750  heat  units.  From  this  it  is  evident  that  all  air  in 
excess  of  this  amount  admitted  to  the  furnace  will  carry 
.iway  a  large  numbtr  of  heat  unit.-,  which  is  wa>tL'  |)urc-  and 
simple.  The  waste  then  re.^olves  itself  into  two  factors, 
which  include  the  amount  of  air  entering  the  furnace  and 
till'  tern  pi- r  a  turf  rise. 

For  determining  the  amount  ol  Ci).  and  ("O  the  apparatu.^ 
most  frecjut-ntly  u>vd  is  some  form  of  the  Orsat  app.iratus  and 
no  investment  in  power  plant  i'(|ui|iment  will  yield  a  larger 
rate  of  int»Tr>t  than  a  well  used  gas-anal\sis  apparatus. 
•  )ther  e(|uipmint  which  is  also  indisjKnsable  incluiles  the 
p\  ronii'ter  and  draft  gage.  Hy  tlu-  use  of  the  pyrometer  the 
temperature  of  the  e.\(ess  volume  (\in  be  determined,  for  in 
order  to  (ktirmim-  tin-  j)r<.vi'ntablt.'  heat  loss  from  excess  air 
it  is  neiessarx  to  know  the  temperature  as  well  as  the  volume. 
l)ral"t  regulation  is  one  of  the  most  important  factors  in 
(ombustion  eftkiency  and  the  amount  of  draft  should  be 
su<  h  as  to  pnxhut'  the  best  percentage  of  ("O^,  without  (() 
and  still  meet  the  load  conditions. 

These  various  appliance.-  all  have  merit  and  conditions 
.-houUl  lie  studied  ver\'  carefully  in  the  |)ower  plant  with  the 
view  to  their  adoption  as  the  initial  cost  is  |)racticallv  nil. 
considering  the  ultimate  saving  that  tan  be  realized  by  their 
installation.  <  )ne  of  the  greatest  ol»sta«les  in  the  past  has 
been  the  unwillingness  of  a  large  numl)er  of  plant  managers 
to  spend  a  few  dollars  on  the  nonpnsducing  part  of  their 
plants,  but  this  is  to  a  large  degree  being  overcome.  i)arti(U- 
larly  (luring  the  past  three  or  four  years. 

Fu«*l   Wa>le   and   When-    It    (ioe;- 

The  f|uestion   is  oftcL   asked.  "'How  can  coal  be  saved?'' 
I'his  is  a  question  ujion  which  much  has  been  written  during 
the  [>ast  few  years,  and  rightfully  >o,  as  the  coal  l»ill  in  all 
power  plants  has  now  Ixrome  a  vital  factor  and  must  neces- 
sarily receive  the  most  .searching  kind  of  investigation. 

When  it  is  taken  into  consideration  that  a  ton  of  good- 
grade  coal  delivered  to  the  power  ])lant  ccjntains  a|)proxi- 
mately  20,000.000  H.  t.  u.  and  that  the  average  |»lant  de- 
livers to  the  j)oint  of  power  only  approximately  554,000  to 
555.000  B.  t.  u.  it  is  well  nigh  time  to  "sit  up  and  take  no- 
tice." As  an  illustration  of  where  the  losses  occur  in  the 
average  power  plant  the  diagram  in  Fig.  1,  taken  from  Joseph 
W  .  Ha\s"  treati.'ie  on  "How  to  Huild  I'p  Furnace  I"'fficiencv." 
will  prove  of  interest. 

It  will  be  noted  that  by  far  the  L;re;ite<t  waste  is  cau.-ed  by 
the  large  amount  of  excess  air  that  is  permitted  to  enter  the 
furnace-  and  boiler  setting  and  to  e-cape  up  the  chimnev, 
whii  h  is  carrying  away  hc-at  that  should  otherwise  be  utilized 
to  f)crform  useful  work.  'Ihis  unne*  essary  air  is  admitted  in 
two  ways,  through  uneven  fires  which  leave  i)art  of  the  grates 
bare-  and  through  leaky  boiler  settings. 

1  he  loss  due  to  uneven  tires  can  properly  be  charged  to 
improfK-r  operation  and  this  is  one  of  the  im[)ortant  factors 
regarding  which  tlie  fireman  should  be  properly  informed 
in  order  to  correct  it. 

The  los-  due  to  leak}'  .-ettings  is  even  more  important  for 
the  reason  that  it  is  not  .so  easih  detected.  This  forms  an 
enormous  preventable  loss  anci  the  (|iiestion  of  tight  boiler 
settings  is  not  «ie])atable,  therefore  one  of  the  first  and  im- 
portant ste|)S  is  to  in.-ure  that  the  boiler  settings  are  made 
tight  with  a  suitable  air-tight  coating.  This  cctating  ■should 
\)C  of  a  nature  that  it  will  expand  and  contract  with  the  brick- 
work as  well  as  l>eing  capable  of  withstanding  the  high  tem- 
peratures, and  retain  its  t^lasticity.  Such  a  compound  is  on 
the  market;  it  is  cheap,  easily  a|)plied  and  f)resents  one  of 
the  best  investments  that  can  be  made.  Too  much  stress 
cannot  therefore  l)e  brought  to  bear  on  this  important  matter 


of  maintaining  the  settings  in  such  a  manner  as  to  have 
them  free  from  leaks.  Fuel  losses  measured  by  COj  and  flue 
tem{)eratures  are  shown  in  Fig.  2. 

I.,eaky    Baffle   Walls   and    Setting.'^ 

Unless  baffle  walls  are  tight,  part  of  the  hot  ga.ses  from 
the  furnace  will  short-circuit  or  take  a  direct  route  from 
the  fires  to  the  stack,  whereas  with  perfectly  tight  baffles  the 
ga.ses  must  follow  the  jiath  pre.scribcd  for  them  and  pass  over 
the  entire  heating  >urface.  Excessive  leakage  through  the 
t"irst  baffle,  or  the  one  neare.-t  the  fire,  can  often  be  detected 
by  looking  through  the  dusting-dfxjrs  or  peepholes  just  be- 
yond the  baffle. 

In  constructing  or  repairing  baffle  walls,  joints  should  be 
eliminated  wherever  possii)le,  whether  between  sections  of  the 
baffle  or  arcjund  tubes.     The  more  nearly  air-tight  the  wall 
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Fig.    2 — Fuel     Losses     Measured     by     CO-    and     Flue     Temperatures 

can  lie  made,  the  higher  will  l)e  the  efficiency  of  the  boiler; 
this  is  no  doul)t  generally  conceded  to  be  a  fac  t  by  all  power 
plant  men. 

I'A-ery  substance  exi^ands  and  contracts  under  temj)erature 
changes.  In  each  l.SO  deg.  iron  (haiige-  one  part  in  800 
aj)proximately.  while  firebrick  changes  one  part  in  2,000, 
which  of  course  is  a  great  variation.  The  re.-ult  is  that  the 
iron-wcjrk  expands  more  than  the  brickwork,  and  there  is 
necis-arily  a  slight  relative  movement  between  them  as  the 
expansion  takes  place.  As  the  boiler  cools  the  reverse  con- 
dition occurs  and  this  contraction  and  expansion  scxm  de- 
velops cracks  and  openings  .so  that  the  settings  require  close 
attention  at  all  times.  These  leaks  can  be  h)cated  by  the 
method  referred  to  heretofore  or  by  throwing  a  scoop  or  two 
of  green  coal  on  the  fire  and  closing  the  damper  tightly.     In 
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iiis  case  the  result  is  the  reverse;  the  pressure  inside  the 
•arnace  is  increased  and  smoke  will  soon  l>e  emitted  tlirouszli 
ny  opening  or  crack  by  which  air  would  enter. 

Another  source  of  leakage  commonly  overlooked  is  in  the 
iivision  walls  between  l)oilers  set  in  batteries.  Leaks  in 
lie.>ie  walls  are  ju>t  as  Itad  as  in  outside  walls,  as  the  live 
.oiler  will  draw  coUl  air  from  the  dead  one  and  the  idtimate 
isults  are  the  same 

Effioiency   of  Combustion 

It  has  been  found  that  a  proportion  of  about  11.5  lb.  of 
lir  to  every  pound  of  carbon  in  the  coal  is  necessary  in  order 
o  insure  complete  combustion  and  furthermore  this  <|uantity 
')f  air  must  actually  come  in  contact  with  the  fuel.  Incom- 
;»lete  combustion  is  due  mainly  to  two  causes,  namely — insuf- 
t'uient  air  supply  and  failure  of  air  to  mi.\  with  the  com- 
bustible rising  from  the  fuel  l)ed.  Air  is  j\i?-t  as  necessary 
for  combustion  as  is  the  coal  itself  and  for  every  jxjund  of 
(<ial  burned  on  the  grate,  7  lb.  of  air  must  be  admitted  to 
ilow  through  the  l)ed  of  coal. 

It  is  also  very  necessary  that  the  bed  be  kept  uniform  and 
free  from  holes  as  the  majority  of  air  flowing  through  the 
holes  does  not  aid  in  the  coml)ustion.     On  the  other  hand  it 
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absorbs  a  large  amount  of  heat  that  is  larried  out  and  lost 
through  the  stack. 

The  iuklitional  air  needed  to  aid  combu.stion  should  lie 
admitted  as  close  to  the  fuel  bed  as  jiossible  at  a  high  velocity 
through  small  openings  to  bring  the  combustion  up  to  the 
highest  efficiency.  I'nder  no  circumstan(es  should  this  ex- 
cess air  be  admitted  through  hoK.-  in  the  hre.  As  stated 
heretofore  it  requires  approximately  14  II).  of  air  for  burning 
one  fxjund  of  coal,  an(l  in  view  of  the  fact  that  the  .swift 
passage  of  air  causes  .^^ome  of  it  never  to  reach  the  fuel,  air 
excess  as  high  as  aj)proximately  40  per  cent  of  the  air  con- 
veying the  oxygen  retjuired  should  be  u.«ed,  this  depending 
upon  the  furnace  construction.  Tliis  matter  of  combustion 
could  very  easily  U^  dwelt  upon  at  length  without  covering 
the  whole  held  a?ul  only  the  more  important  fa(  tors  can  be 
referred  to  in  this  article. 

The  construction  of  the  furnace  al.so  regulates  tin-  (|uantitv 
of  excess  air  re(|uired  for  complete  combustion  and  in  some 
<ases  it  may  be  as  low  as  12  per  cent  or  15  per  ci-nt.  but  it 
is  not  considered  advisable  to  go  below  20  per  cent  and  ma\ 
go  as  high  as  40  per  cent.  , 

If  the  composition  of  the  fuel  is  known,  the  percentage  of 
excess  air  may  he  found  approximately  by  the  following  for- 
mula No.  1 : 


Perccntajrc  (if  c.xcrss  air  = 

111  uliich 

CO:;  :^  I'crceiitafiC  *>f  C  arlKiii  Di.xoidc  in  line  fiaM."> 

H  =  \Veija:lit  of  availal»K   hydroj^cn  jK-r  pouiul  <»f  carhon  in  inal 

burned. 

By  the  application  of  tlii>  formula  when  the  }HTcentage  of 
CO..  is  known  the  imjiortant  factor.  exce.->  air,  can  be  a~».<T- 
tained.  Kftuient  <(imbu>tion  roults  when  the  fuel  is  burne»\ 
completely  with  the  minimum  amount  of  excess  air  and  no 
further  air  i?  jxrmitted  to  admix  after  c(»mbustion  is  com- 
pleted. Com[)]etc  (ombustion  liberate.-  all  tl»e  heat  contained 
in  the  fuel  but  iftiiient  combustion  requires  that  the  heat  be 
liberated  in  such  a  way  as  to  give  the  maximum  eH"ect  for 
producing  steam:  c«;nibu>ti<;n  eftuiency  can  then  lie  stated  .is 
>hown  by  formula  Xn.  2: 

Heat   available   lor   makinjj   sttam 

Combustion  efiicirncy  = — — . 

Heat  containecl  in  fuel  burned 

riie  heat  carried  away  and  lo.-t  up  the  » himn<'\  mav  l»e 
determined  by  formula  No.  .v  Although  the  results  do  not 
indicate  all  the  heat  wasted,  yet  it  will  be  close  enough  for 
all  practical  purpc^ses  and  shows  the  heat  lo.ss  in  li.  t.  u.'s  jier 
pound  of  carlnin  burned. 

Formula  Xo.  3  ' 

llcrtt  losM-s  in  ilm-  l:a^e^  —  l{)24  i )  XT 

^  CO,  ^ 

CO;  =  Perccntapo   of    Carbon    Dioxide   in   line   .i;a>.> 
T  =  DifTerencc  iKtween  the   ti-mperature  of  tbe  csca|)inu  jia.^e* 

and  the  temperature  of  air  in  boiler  room  in  deuritj's  "K" 

It  has  been  found  in  the  average  .sieam  plant  that  the 
distribution  of  the  heat  in  the  coal  is  alK)ut  a-  r.ej)resented 
in  Kig.  .>.  From  llgure  .\  in  this  diagram  it  will  1)C  noted 
that  for  the  average  plant  alK)ut  57  jK'^r  cent  of  the  heat  is 
utiliztnl  for  the  actual  production  of  steam,  while-  about  A,> 
l>er  cent  is  lost.  I'igure  B  is  representativ<'  (  f  what  i-  ob- 
tained by  the  best  performances  or  about  SO  per  cent  of  lieat 
utilized  for  prrxlucing  steam  and  20  per  cent  lost.  Figure 
C  shows  what  shoidd  be-  obtained  and  by  inc  reasing  the  j)er- 
centage  from  57  per  cent  to  67  jx-r  cent,  which  would  mean 
a  saving  of  about  15  tons  of  coal  out  of  ever\  100  tons. 
(7o  he  roncludrd  in  th^  Mnrch  issue) 


If  a  bilt  -lip>  .iftcr  lu  inu  ekanc-d  and  properly  adju-;tod,  it  is 
jirobably  overloaded,  and  tbe  nze  cj.f  the  pulleys  should  be  in- 
creased.— Thr  Mrliin:'  Pot. 


I'lu't,'    (y    i  nti-rnnnonn 

A  Track  Scale  Testing  Car  of  the  Bureau  of  Standards 


Labor  Board  Opens  Hearings  on  Working  Conditions 


Carriers  Oppose  Perpetuation  of  National  Agree- 
ments;   Employees    File    Charges    Against    Roads 


•HAT  the  national  agreements  between  the  railroads  and 
^various  classes  of  their  employees,  instituted  within  six 

'  ■  months  before  the  end  of  federal  control,  should  not, 
in  the  interests  of  "honest,  efficient  and  economical  manage- 
ment" be  continued  longer  under  private  operation,  was  con- 
tended by  representatives  of  the  railroads  before  the  Railroad 
Labor  Board  on  January  10  during  the  opening  hearings  on 
the  demand  of  railway  employees  for  the  perpetuation  of 
these  agreements. 

"The  only  parties  who  are  fully  qualified  to  consider  such 
regulations  are  the  individual  managements  and  their  em- 
ployees," testified  E.  T.  Whiter,  chairman  of  the  Conference 
Committee  of  Managers  of  the  Association  of  Railway  Ex- 
ecutives, which  is  presenting  the  carriers'  side  of  the 
controversy. 

The  reasons  for  the  carriers"  opposition  to  national  agree- 
ments were  outlined  in  the  opening  statement  on  behalf  of 
the  railroads.  This  opposition,  according  to  Mr.  Whiter's 
testimony,  is  based  on  the  facts  that: 

(1)  They  are  ultra-restrictive  and  therefore  prevent  the 
honest,  efficient  and  economical  management  demanded  by 
the  transp>ortation  act;        =  .'  :  "  :■"    " 

•:(2)  The  variable  conditions  in  different  sections  of  the 
country  make  the  universal  application  of  their  provisions 
impracticable; 

(3)  The  existing  rules,  the  continuation  of  which  is  pro- 
posed by  the  men,  are  capable  of  various  constructions; 

(4)  The  existing  agreements  provide  that  the  rules  con- 
tained therein  shall  apply  to  all  employees  of  any  particular 
craft  regardless  of  the  department  of  the  railroad  in  which 
the  man  is  employed;  thus  leading  to  a  division  of  juris- 
diction and  a  conflict  in  the  working  rules  applicable  to 
employees  engaged  in  the  same  work ; 

(5)  The  existing  agreements  have  destroyed  acknowl- 
edged efficient  and  economical  practices  such  as  the  piece- 
work system  for  regulating  rates  of  pay; 

(6)  The  railroads  must  have  relief  from  the  rules  con- 
trolling the  employment  of  men,  which  are  so  restrictive  as 
to  prevent  them  from  obtaining  a  sufficient  number  of  em- 
ployees in  certain  departments,  thus  interfering  with  outymt 
and  causing  delay  to  the  movement  of  traffic; 

(7)  The  agreements  contain  many  rules  which  provide 
for  payment  of  work  not  performed,  and  thereby  cause  many 
millions  of  dollars  of  unnecessary  expense  annually. 

"The  railroads  do  not  object  to  schedules  (the  technical 
term  for  railway  agreements)  properly  negotiated  and  en- 
tered into  with  their  own  employees,"  Mr.  Whiter  said,  "as 
is  evidenced  by  the  fact  that  nearly  all,  if  not  all,  of  the 
roads  represented  by  this  committee,  have  had  schedules  with 
the  various  train  service  organizations  for  many  years. 

"Prior  to  federal  control,  some  roads  had  schedules  with 
other  classes  of  their  employees;  many  had  no  .schedules 
with  any  crafts  other  than  the  train  service  organizations, 
but  there  were  no  so-called  'national  agreements'  which  made 
all  rules  uniformly  the  same  throughout  the  country.  All 
roads  that  did  have  schedules  directly  negotiated  them  to  fit 
their  own  conditions  with  their  own  men,  and  in  every  case 
the  railroads  had  the  undisputed  right  to  negotiate  their  own 
.schedules,  which  was  denied  during  federal  control. 

"Under  governmental  control  the  railroads  were  unified, 
and  the  director  general  entered  into  so-called  'national  agree- 
ments.' These  agreements,  which  were  of  universal  appli- 
cation   for   the  period   of   federal   control,   were   specifically 


recognized  by  the  parties  signatory  thereto  as  effective  during 
this  period  only." 

During  subsequent  hearings  Mr,  Whiter  presented  testi- 
mony regarding  the  shop  crafts  agreement,  showing  how  the 
rules  operated  to  increase  labor  costs  exorbitantly  and  de- 
crease efficiency.  As  readers  of  the  Railway  Mechanical 
Engineer  are  familiar  with  this  matter  no  attempt  will  be 
made  to  report  the  details  of  the  testimony. 

Mr.  Whiter's  testimony  regarding  this  agreement  was  com- 
pleted on  January  iS,  following  which  representatives  of 
several  of  the  larger  carriers  presented  detailed  statistics  to 
show  that  the  abolition  of  the  piece  work  system  of  pay  in 
railroad  shops  has  resulted  in  serious  decreases  in  the  effi- 
ciency of  the  individual  worker  and  consequently  in  the 
output  of  the  shops. 

Unions   Criticize   Contracts  for   Repair* 

At  the  opening  of  the  hearings  on  January  10,  B.  M 
Jewell,  representing  the  American  Federation  of  Labor,  pre- 
sented a  statement  in  which  he  attacked  the  contracts  for 
repairs  which  the  railroads  have  made  with  outside  shops. 
\\.  Jett  Lauck,  representing  the  International  Association 
of  Machinists,  filed  a  petition  for  an  investigation  of  these 
contracts  with  the  Interstate  Commerce  Commission,  although 
the  commission  had  already  announced  that  such  an  inves- 
tigation was  already  under  way. 

The  petition  charged  that  the  big  railroads,  "esp)ecially 
those  affiliated  in  a  financial  way  with  J.  P.  Morgan  &  Co.. 
are  closing  their  repair  shops,  throwing  thousands  of  union 
men  out  of  work  and  giving  repair  work  at  extortionate  rates 
to  large  private  equipment  companies  in  which  railroad  capi- 
talists or  banking  groups  are  heavily  interested."  It  was 
also  stated  that  more  than  30,000  union  men  already  have 
lost  their  jobs  under  this  plan  and  a  combination  of  figures 
was  built  up  as  the  basis  for  a  statement  that  the  railroad.- 
are  "milking  the  national  treasury  of  three-quarters  of  a 
billion  dollars  and  manipulating  the  funds  in  a  campaign 
to  drive  the  railroad  unions  out  of  business,"  and  that  in 
this  fashion  the  railroad  managements  hoped  "to  send  the 
unions  on  the  rocks  and  charge  the  hill  to  the  public  through 
taxation  to  pay  the  subsidies  guaranteed  by  the  federal  gov- 
ernment or  by  maintaining  present  high  rates." 

Neither  the  press  statement  nor  the  petition  explained  that 
the  car  and  locomotive  repair  work  was  sent  to  outside  shops 
during  the  guaranty  period  during  which,  under  the  law. 
the  railroads  will  be  allowed  to  charge  to  maintenance  ex- 
penses for  the  purpose  of  figuring  the  guaranty  only  an 
amount  to  l>e  determined  by  the  Interstate  Commerce  Com- 
mission, nor  that  most  of  the  lay-offs  of  shop  employees 
referred  to  occurred  at  a  later  period,  after  the  volume  of 
railroad  traffic  had  been  greatly  reduced.  The  petition  stated 
that  locomotive  repair  work  when  done  in  the  outside  shops 
costs  the  railroads  on  an  average  four  times  as  much  as  it 
costs  in  their  own  shops.  The  petition  suggested  the  follow- 
ing policy  for  correcting  the  alleged  evils: 

"1.  That  no  railroad  company  be  permitted  to  enter  into 
contracts  for  repair  work  on  loccmiotives  or  cars  by  outside 
companies  unless  given  a  permit  to  do  so  by  the  commission, 
and 

"2.  That  as  a  condition  to  securing  such  a  permit,  the 
railroad  companies  must  show:  (a)  They  cannot  do  the 
work  which  they  wish  to  contract  for,  or  (b)  They  cannot 
do  it  at  as  low  a  cost  as  they  can  have  it  done  by  outside 
comp>anies,  and   (c)   If  a  permit  is  granted,  that  the  same 


92 


February,  1921 


RAILWAY    MECHANICAL    ENGINEER 


93 


rates  of  compensation  and  the  same  conditions  of  employ- 
ment will  be  observed  by  the  contractors  as  are  recognized 
and  guaranteed  to  railway  workers  by  the  Transportation  Act 
of  1920,  and  the  Awards  of  the  Railway  Wage  Board  estab- 
lished by  this  Act.'" 

Later  another  statement  was  given  to  the  press  quoting 
Mr.  Lauck  as  to  the  alleged  actual  records  of  contracts  for 
repairing  617  locomotives  and  about  32,000  cars  during  the 
past  several  months.  The  following  table  was  given  as  show- 
ing a  comparison  between  railroad  and  private  shop  costs 
on  the  basis  of  the  data  secured  by  the  unions  and  those 
ascertained  by  the  Railroad  Administration: 

Cost   of   Locomotive   Repair   Work   by   Private   Companies  and  Cost   of 
Similar  Work  in  Railroad  Company  Shops  in  August 

AND  September,   1920 

Average 

Number  of  cost  per 

Jocomotives              Name   of   company   doing   work  Total  cost  locomotive 

234         Baldwin    Locomotive    Works $4,691,176  $20,048 

27     Rome    Locomotive    Company 459,000  17,000 

41     American   Locomotive  Company 670,760  16,360 

9         Lima    Locomotive    Works 149.535  16,615 

31         Charleston   Dry  Dock  Company 66,000  6,000 

9          Southland    Steamship    Company 54,000  6,000 

JO         Merrill   &    Stevens    120,000  12,000 

6         Broad   Foot    Iron   Works 72,000  12,000 

1  Pittsburgh    Boiler  &   Mch.   Co 1,670  1,670 

2  Manufacturers    Railway    Shop 25,080  12,540 

350  Total   and   weighted   average $6,309,221  $18,026 

1,080  Railroad     Company     Shops $5,504,144  $5,096 

In  this  statement  it  was  stated  that  the  locomotive  repair 
bill  under  the  private  contract  system  would  be  raised  from 
$500,000,000  a  year  to  $1,500,000,000  annually  and  the  car 
repair  bill  from  $400,000,000  to  $800,000,000,  a  total  in- 
crease of  $1,400,000,000. 

Practically  all  the  data  regarding  the  cost  of  repairs,  as 
included  in  the  statements  of  the  machinists'  union,  were 
brought  out  in  a  speech  by  Congressman  Huddleston  of 
Alabama  in  a  recent  speech  in  the  House  of  Representatives. 
In  the  report  of  the  speech  contained  in  the  Congressional 
Record,  a  tabulation  of  contracts  for  repairs  to  locomotives 
and  cars  is  shown  with  a  further  statement  of  the  cost  of 
classified  repairs  in  certain  railroad  shops.  The  data  re- 
garding repair  contracts  show  that  the  cost  per  locomotive 
ranges  from  $1,670  to  $30,275.70.  Practically  no  informa- 
tion is  given  as  to  the  extent  of  the  repairs.  The  work  done 
in  railroad  shops  is  subdivided  under  the  various  classes  of 
repairs,  the  cost  being  as  follows: 

Class  1 ;;.  ......,.^;,.'.?  $26,069.23  (one  road  only) 

Class  2 ......  8,195.64  to  $14,498.14 

Class  3 4,471.66  to     10,658.39 

Class  4 2,09371  to       4,576.11 

Class  5 1,002.09  to       4,025.45 

Railroads  Reply  to  Charges  of  Labor  Leaders 

Following  the  publication  of  these  charges  many  of  the 
railroads  gave  out  detailed  statements  defending  the  con- 
tracts for  repair  work.  It  was  pointed  out  that  in  many 
cases  the  terms  were  the  same  as  in  contracts  made  by  the 
Railroad  Administration. 

Thomas  DeWitt  Cuyler,  chairman  of  the  Association  of 
Railway  Executives,  issued  an  official  statement  in  which  he 
denied  the  charges  of  labor  leaders  that  railroads  were  pay- 
ing excessive  costs  for  equipment  repairs  as  an  attempt  to 
deceive  the  public.  At  the  conclusion  of  his  statement  Mr. 
Cuyler  said: 

"When  the  railroads  were  returned  to  private  ooeration 
there  was  an  abnormal  percentage  of  cars  and  locomotives 
in  bad  order  requiring  repairs.  The  excess  of  bad  order 
equipment  was  beyond  the  capacity  of  the  railway  shops, 
and  the  railway  labor  engaged  in  the  repair  of  cars  had 
declined  in  efficiency  and  output.  These  abnormal  condi- 
tions required  abnOTmal  remedies  to  meet  them.  It  was  a 
matter  of  time  and  economy  to  utilize  all  the  facilities  of 
the  equipment  concerns  of  the  country  for  these  repairs. 

"There  is  absolutely  no  truth  in  the  charge  that  banks  and 
railroad  companies  are  in  a  'conspiracy'  against  labor,  the 
■'open  shop,'  or  upon  any  other  controverted  point." 


Location  of  Cylinder  Center  Above  Center  Line  of  Axles 

Why  is  the  center  line  of  cylinders  in  most  locomotives  placed 
about  1J4  or  2  in.  above  the  center  line  of  the  axles? — H.  C. 
Wilson.  .: . 

The  principal  reason  for  placing  the  cylinder  center  line 
alx)ve  the  center  line  of  the  axles  is  to  provide  for  wear  in 
the  driving  box  crown  brasses  and  settling  of  the  springs. 
If  the  cylinders  and  wheels  are  placed  at  the  same  level,  the 
cylinder  would  be  lower  than  the  center  line  of  the  wheel 
after  the  engine  had  been  in  service  or  after  the  crown  brasses 
had  been  bored.  This  would  result  in  an  imdesirable  con- 
dition as  it  would  -cause  the  thrust  of  the  cross  head  to  act 
downward  at  certain  points  in  the  stroke  when  running  ahead. 
Normally,  this  pressure  is  against  the  upper  guide. 

Anotlier  advantage  in  locating  the  cylinder  center  above 
the  center  of  the  wheels  is  the  fact  that  it  raises  the  guides 
and  reduces  somewhat  the  amount  of  dirt  that  lodges  on 
rhem.  In  some  cases,  it  may  also  give  increased  clearance 
for  the  leading  truck.  Raising  the  center  line  of  the 
cylinders  above  the  center  line  of  the  axles  increases  the 
angularity  of  the  main  rods  and  shifts  the  dead  centers  so 
that  they  are  not  diametrically  opp>osite.  This  introduces 
.some  errors  in  the  valve  gear  but  with  the  long  main  rods 
ordinarily  employed,  this  is  so  small  as  to  be  n^ligible. 


":     i   V      ..  ■  -  Finding  the  Speed  of  Trains  -  -       •^^.'..:' 

How  can  the  speed  of  a  train  be  found  without  timing  it  between 
mile  posts? — J.  B.  Johnson.  .,.  ,...:.- 

When  running  on  double  track,  one  of  the  easiest  methods 
of  finding  the  speed  of  a  train  is  by  counting  the  rail 
joints  on  the  opposite  track.  Practically  all  rails  are  now 
made  c>3  ft.  long,  in  which  case  the  speed  can  be  determined 
by  counting  the  rail  joints  passed  in  22^  sec.  When  riding 
in  passenger  cars,  it  is  often  possible  to  determine  the  speed 
by  counting  -the  clicks  as  the  trucks  pass  over  the  joints. 

In  case  the  noise  of  the  joints  cannot  be  heard  or  if  they 
cannot  be  seen,  as  for  instance  on  single  track,  the  speed 
can  be  found  from  the  revolutions  of  the  driving  wheels. 
The  time  during  which  revolutions  should  be  counted  de- 
pends, of  course,  on  the  diameter  of  the  drivers  and  can  be 
determined  as  follows:  -  ^.>': 

Find  the  number  of  revolutions  per  mile  and  divide  this 
into  3,600  (the  number  of  seconds  in  one  hour).  This  will 
give  the  time  in  which  the  revolutions  will  equal  the  speed  in 
miles  per  hour.  For  instance,  if  the  drivers  are  63  in.  in 
diameter,  their  circumference  is  16.46  ft.  and  they  will  make 
M2  revolutions  per  mile.  The  speed  will  be  equal  to  the 
number  of  revolutions  (3,600  divided  by  312),  or  approxi- 
mately W/z  sec. 

Where  trains  made  up  of  cars  of  uniform  length  are  op- 
erated, the  speed  can  be  determined  by  counting  the  number 
of  cars  passing  a  given  point,  the  time  being  found  as  above, 
substituting  the  length  between  couplers  for  the  circimifer- 
ence  of  the  drivers.  Counting  telegraph  poles  likewise  af- 
fords approximate  means  of  finding  the  speed.  ,-     : 

Org.anized  Raujeioad  Labor,  after  a  year  of  success  in  obtaining 
higher  wages  and  promoting  unity,  faces  the  inevitable  economic 
readjustments  connected  with  post-war  business  reconstruction  in 
1921.  The  railroads  face  easier  labor  conditions,  increased  indi- 
vidual efficiency  and  a  return  to  "an  honest  day's  work  for  an 
honest  day's  pay"  basis.  Attitude  and  action  of  Railroad  Labor 
Board  will  have  a  large  influence  upon  a  mutually  satisfactory 
adjustment  of  the  differences. — Railway  Age^ 
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Sulphuric  Acid  Tank  Cars  of  70  Tons  Capacity 

.,'>:..••  .:!  Tank  Made  with  Three  Longitudinal  Sheets  Is  Feature  ...     ;,  i    .'v>:  - 

?:;;>.!•/":"; of  Equipment  Buih  for  General  Chemical  Company  ^  •    -i^    j^v.. 


THE  transportation  of  dangerous  chemical  products  in 
large  quantities  has  become  so  common  that  it  receives 
but  little  attention  from  the  railroads  that  move  this 
traffic.  To  build  equipment  which  permits  handling  such 
commodities  in  regular  service  without  extraordinary  pre- 
cautions requires  a  high  degree  of  skill  in  design  and  high- 
class  workmanship.  This  is  well  exemplified  in  the  recent 
ordfr  of   70-ton    tank   cars   built   bv   the   American    Car   & 


The  de.<ign  was  worked  up  jointly  by  the  American  Car  & 
Foundry  Company  and  the  General  Chemical  Company,  the 
owner's  arrangement  of  dome  fittings  and  outlets  being  ap- 
plied. The  tank  conforms  to  the  A,  R.  A.  Class  III  tank 
specifications  and  is  built  to  withstand  a  pressure  of  300  lb. 
per  square  inch.  The  diameter  inside  the  sheets  is  85^  in. 
and  the  length  between  the  outer  rows  of  rivets  is  32  ft. 
The   cylindrical   section   of  the  tank   is  made   up  of  three 


Arch     Bar    Truck     Used     With    70-Ton    Tank     Car 


Foundry  Company  for  the  General  Chemical  Company. 
These  cars  have  a  capacity  of  9,800  gal.  of  sulphuric  acid. 
The  concentrated  acid  is  nearly  twice  as  heavy  as  water  and 
if  any  considerable  quantity  of  water  comes  in  contact  with 
the  liquid,  a  violent  explosion  will  occur.  For  this  reason, 
the  tanks  must  be  strong,  absolutely  free  from  leaks  and 
the  dome  must  be  tightly  sealed. 

With  the  exception  of  two  cars  built  for  the  General 
Chemical  Company  in  1916.  the  50  cars  on  this  order  are, 
so  far  as  known,  the  first  70-ton  acid  tank  cars  constructed. 


longitudinal  courses,  each  in  one  piece.  The  length  of 
riveted  seams  is  reduced  considerably  by  this  design.  The 
bottom  sheet  is  ^  in.  thick,  the  upper  sheets  }i  in.  thick 
and  the  heads  ^^  in.  All  rivets  and  seams  are  caulked  on 
the  inside  and  all  seams  are  caulked  on  the  outside  as  well. 
The  dome  has  an  inside  diameter  of  42  in.  and  is  30^^  in. 
high  with  a  cast  steel  dome  head.  The  dome  cover,  which 
is  also  a  steel  casting,  carries  the  usual  safety  vent  with 
lead  disc  and  a  flange  for  the  syphon  discharge  pipe.  This 
pipe  extends  through  the  tank  and  into  the  outlet  chamber, 
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Sulphuric  Acid  Tank  Cars  of  70  Tons  Capacity 

Tank  Made  with  Three  Longitudinal  ShtM'ts  Is  I' ♦'iilurt' 
of   K<{ui|>nient    Huih   for  (reneral   (Iheniiral    (Company 


1~l\l.  iraiisporiHlioii  oi"  (laiii;t.'r<)us  dicinical  i)rodutts  in 
l.iri<i'  (|uaiitili(.'s  has  IjiTomc  >i)  comninn  tliat  it  receives 
liut  little  attention  from  the  railroads  that  move  this 
iraftie.  1\)  huild  equipment  which  jtermits  handling  such 
commcxlities  in  re.i;u]ar  service  without  extraordinary  ])re- 
cautions  requires  a  hii,'li  liei^ree  of  skill  in  design  and  high- 
das-  workmansliif).  This  is  well  exempli  tied  in  the  recent 
onjt'r   of   70-ton    tank   i  ar.>    huilt    1)\    tlie   American    Car   & 


'Vlw  design  wa-  workid  up  jointly  hy  the  AnK-ricaii  Car  & 
Fouiulr\  ('ompanv  and  the  General  (  hemiial  ("om[)any,  the 
ownerV  arrangement  (if  dome  t'itting>  and  oullet>  being  a[>- 
plied.  Ihe  tank  conforms  to  the  A.  R.  A.  (la-^  III  tank 
specifications  and  is  huilt  to  withstand  a  pressurv  of  .>00  lb. 
per  si|uare  inch.  Ihe  diameter  in>ide  the  sheets  is  85V4  in. 
and  the  len;;th  between  the  outer  rows  of  rivets  is  M  ft. 
Ihe   cylindrical    .-ection    of  the   tank    is   made   u[>  of   three 


«*^£*^"*'{'^'*_  _ 
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Foundr\  (  omjianx  Tor  the  General  ("hemical  (^)mj)an\. 
These  cars  have  a  rapacity  of  O.SOO  gal.  of  sulphuric  acid. 
The  concentrated  acid  is  nearly  twice  a>  heavy  a>  water  and 
if  any  considerable  quantity  of  water  (ome-  in  contact  with 
the  liquid,  a  violent  'Xplosion  will  01  cur.  l"or  this  reason. 
the  tanks  must  be  .-trong,  abs(>lutel\'  free  from  leak<  and 
the  dome  must  be  tightly  sealed.  • 

With    the    exception    of    two    cars    built    for    the    General 


Kingitudinal  ((iur>cs.  cadi  in  one  |)itte.  riic  length  of 
riveted  seam^  is  rc-diii cd  consideraldy  by  this  design.  The 
bottom  sheet  i-  '  _.  in.  thick,  the  upjKT  sheets  ^^  in.  thick 
and  the  heads  '^  in.  .\11  rivets  and  .seam.s  are  caulked  on 
the  inside  and  all  seams  are  caulked  on  the  outside  as  well. 
Ihe  dome  has  an  inside  diameter  of  42  in.  and  is  .>Ois  in. 
high  with  a  cast  >tcel  dome  head.  The  dome  cover,  which 
f-;   also  a   steel   casting,   carries  the   usual   .*;afetv  vent   with 


Chemical  Companv  in   I'^lo.  the  50  cars  on  thi>  order  are.      lead  disc  and  a  llaniie  fc^r  the  syphon  discharge  pipe.    This 
so  far  a-  known,  the  tir-t  70-ton  acid  tank  cans  constructed,      pipe  extends  through  the  tank  and  into  the  outlet  (-hamber. 
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which  is  fitted  with  a  blind  flange  at  the  lower  end.  The 
small  filling  cover  is  secured  by  a  screw  passing  through  the 
center  of  a  removable  yoke  which  fits  into  two  toggle  bars 
on  the  main  dome  cover. 

The  center  member  of  the  underframe  is  made  of  two  13 
in.,  52.5  lb.  channels  spaced  12J^  in.  apart.  These  extend 
continuously  from  end  sill  to  end  sill  and  are  reinforced  by 
a  ^-in.  cover  plate  20  in.  wide.  The  bolsters  are  built  up 
of  pressed  sections  of  ^-in.  plate  with  top  and  bottom  cover 
plates.  The  end  construction  comprises  a  9  in.,  13.25  lb. 
chaimel;  short  side  sills  of  7  in.  9.75  lb.  channels;  and 
diagonal  braces  of  5/16-in.  plate.  The  running  boards  are 
supported  by  pressed  steel  cross  bearers.  A  ^-in.  anchor 
plate  extends  across  the  renter  of  the  underframe  and  the 


the  dome  while  the  tank  is  being  filled  or  emptied.  The 
ends  of  the  tank  rest  on  wood  saddles  held  by  bracket  cast- 
ings on  each  side  of  the  bolster.  An  additional  support  is 
provided  along  the  center  sill  by  wedge-shaped  wooden 
stringers  which  can  be  drawn  together  by  transverse  bolts. 
The  trucks,  which  are  of  the  arch  bar  type,  have  a  base 
casting  spanning  the  bottom  of  the  bolster  opening.  This 
furnishes  a  means  of  attachment  for  the  spring  plank  and 
also  provides  support  for  the  lower  end  of  the  pedestal 
column.  Many  of  the  specialties  applied  to  these  cars  were 
furnished  by  the  General  Chemical  Company,  including  the 
safety  vent,  outlet  castings,  dome  heads  and  fittings  and  all 
tank  gaskets.  Other  equipment  includes  Cardwell  G-ll-A 
draft  gear.  Westinghouse  t>'pe  KD-1012   brake  equipment. 
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End    Elevation    and    Cross   Section    of    General    Chemical    Tank    Car 


outer  edges  are  bent  down  to  conform  with  the  outline  of 
angle-shaped  anchor  plates  riveted  to  the  tank.  The  arrange- 
ment of  the  two  parts  of  the  anchor  is  such  that  the  under- 
frame is  given  a  slight  downward  camber  at  the  center  and 
the  tank  is  relieved  of  any  stresses  due  to  buffing  shocks 
which  otherwise  would  be  transmitted  to  the  sheets.  The 
rivets  which  join  the  tank  and  the  underframe  are  made 
readily  accessible  by  this  arrangement  so  that  they  can  be 
riveted  by  machine  and  the  tank  can  be  removed  for  repairs 
without  cutting  any  of  the  rivets  in  the  tank  itself.  Prac- 
tically all  center  anchorages  on  tank  cars  have  been  bolted 
to  the  underframes  as  outlined  in  the  tank  car  specifications 
and  a  riveted  anchor  is  a  comparatively  recent  innovation. 
An  acid  shield  on  each  side  of  the  tank  protects  the  anchor- 
age and  the  air  brake  equipment  in  case  acid  is  spilt  from 


National  journal  boxes  with  coil  spring  lids,  Huntoon  brake 
beams  and  Stucki  side  bearings.  The  average  light  weight 
of  the  cars  is  50,400  lb. 


To  Clean  a  Lead  Spot,  it  is  advisable  to  add  dry,  common  salt, 
and  stir  thoroughly  with  the  molten  lead.  All  dirt  and  foreign 
matter  will  rise  to  the  surface,  and  can  be  skimmed  off  with  ease. 
— From  Houghton's  "Steel  and  Its  Treatment." 

Steam-proof  Belt  Cement. — Many  engineers  are  of  the  opin- 
ion that  lacing  must  be  used  on  belts  exposed  to  steam,  as  belt 
cement  will  not  hold  under  such  conditions.  While  this  is  true 
of  some  kinds  of  cement,  steam  will  not  dissolve  a  belt  cement 
made  on  a  pyroxylin  base  because  it  is  waterproof  and  not  af- 
fected by  moisture. 


Cause  of  the  Present  Condition  of  Freight  Cars 

Pooling,  Deferred  Retirements,  Labor  Conditions         -"^vJ-  v.. 

and   Abuse   in   Service;   the   Remedies   Suggested  "v  /."-'v  ^ 


J." 


BY  J.  C.  FRITTS 

Master  Car  Builder,  Delaware,  Lackawanna  &  Western,  Scranton,  Pa. 


W  THEN  a  bad  condition  is  found  an  effort  should  first 
\\/  be  made  to  find  the  cause  and  then  work  out  some 
method  by  which  the  evil  can  be  combated.  So 
much  has  been  said  in  regard  to  tightening  nuts,  opening 
cotter  keys,  measuring  piston  travel,  etc.,  that  I  thought  we 
might  pass  that  part  of  car  maintenance  tonight,  assuming 
that  it  was  being  well  taken  care  of,  and  go  a  little  deeper, 
with  a  view  of  suggesting  something  constructive. 

In  order  to  properly  analyze  the  present  unsatisfactory 
condition  of  freight  cars,  it  will  be  necessary  to  go  back  two 
or  three  years  and  ascertain  what  has  occurred  during  that 
period  that  would  contribute  to  the  present  situation.  If 
this  can  be  determined  with  any  degree  of  accuracy,  then  we 
should  be  able  to  suggest  something  that  will  give  us  relief. 

Effert  of  Pooled  Equipment 

Formerly  it  was  common  practice  to  maintain  the  majorit}' 
of  cars  on  home  lines,  but  during  the  war  the  pooling  of 
freight  cars  was  deemed  necessar}-,  and  cars  on  home  rails  in 
many  instances  were  reduced  to  ten  per  cent  of  the  equip- 
ment owned.  It  does  not  seem  at  present  that  we  are  going 
to  get  back  to  previous  conditions  in  this  respect  for  some 
time  to  come,  if  ever.  The  result  has  been,  and  still  is, 
that  a  very  large  percentage  of  cars  in  bad  order  are  of  for- 
eign ownership,  for  which  the  handling  line  does  not  carry 
in  stock  standard  material,  except  a  few  M.  C.  B.  parts. 
Therefore,  in  lieu  of  repairing  in  kind,  improper  and  tem- 
porary rejMiirs  have  been  made  in  order  to  return  the  cars 
to  service. 

All  railroads  throughout  the  country'  have  been  repairing 
cars  in  this  manner.  It  was  the  best  they  could  do  under 
existing  conditions.  Such  methods  are  responsible  in  a  ver}' 
great  measure  for  the  condition  of  freight  car  equipment  at 
this  time. 

A  check  and  inspection  of  system  cars  received  home  at 
interchange  points  developed  that  a  very  large  percentage 
were  in  need  of  extensive  repairs  and  a  large  number  had 
defects  that  could  have  l)een  repaired  by  using  standard 
material.  This  would  seem  to  indicate  that  returning  equip- 
ment to  owners  only  when  it  has  become  unserviceable  is 
being  practiced  to  a  ver\'  great  extent. 

Imagine  what  is  going  to  happen  with  75  per  cent  or  more 
of  all  cars  in  the  country  on  other  than  owning  lines  with 
conditions  of  this  kind  existing.  I  do  not  mean  to  say  that 
there  has  been  willful  neglect  on  the  part  of  railroads  in 
general,  but  an  analysis  of  the  situation  shows  that  these 
things  have  been  forced  u}X)n  them  by  the  scarcity  and  mix- 
ing or  pooling  of  equipment. 

Repairs  to  cars  have  been  retarded: 

First,  because  the  car  department  forces  have  not  been 
familiar  with  the  class  of  cars  they  have  been  required  to 
repair  and  necessarily  have  consumed  more  time  than  was 
customary  on  home  line  equipment. 

Second,  it  was  formerly  customary  to  manufacture  parts 
for  system  cars  in  large  numbers  which  were  placed  in  stock 
and  could  be  u.sed  as  needed.  They  were  made  with  stand- 
ard patterns,  formers,  dies  and  other  labor  saving  devices,  at 
the  minimum  of  time  and  expense,  but  with  foreign  cars  in 
the  majority  on  shop  tracks  this  practice  could  not  I>e  con- 

•Presented  beiore  the  Western  Railway  Club,  Chicago,  January  17,  1921. 
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tinued.  as  there  was  not  a  sumcierit  number  of  system  cars 
received  to  warrant  the  manufacture  of  various  parts  in  any 
great  amount.  Practically  all  such  parts  for  cars  of  foreign 
ownership  require  special  oj)erations  through  the  manufac- 
turing section  of  our  shops,  thereby  losing  the  benefits  of  the 
labor  saving  devices  that  were  previously  in  use.  This  has 
resulted  not  only  in  reducing  the  shop  output,  but  has  greatly 
increased  the  cost  of  production.  . 

Old  Cars  the  "Weakest  Link"         "    • 

Frain  tonnage  is  being  increased  from  day  to  day;  heavier 
locomotives  are  built  with  greater  drawbar  pull,  and  two  or 
more  are  coupled  together  on  heavy  grades,  or  where  it  may 
l>e  necessary  to  maintain  fixed  tonnage;  heavy  rails  with 
rock  ballast  have  been  laid;  new  and  stronger  bridges  have 
l)een  constructed  and  all  modern  appliances  for  transporta- 
tion have  been  adopted.  The  freight  car  from  15  to  20 
\ears  old  is  expected  to  take  its  place  in  this  line  of  modem 
improvements  and  successfully  perform  service  that  is  tw<» 
or  three  times  greater  than  was  originally  intended  when  the 
car  was  built.  It  is  unreasonable  to  expect  the  old  freight 
car  to  function  efficiently  against  such  odds. 

If  we  were  handling  the  same  train  tonnage  with  the  same 
locomotives  that  were  used  when  the  cars  that  are  failing 
were  built  less  trouble  would  be  exf)erienced.  The  sooner 
railroads  strengthen  the  weakest  link  in  transportation,  which 
i.s  the  car,  the  quicker  results  will  be  obtained.  Many  of 
these  cars  are  of  old  and  weak  construction  and  their  failure 
not  only  results  in  damage  to  themselves,  but  frequently  causes 
serious  damage  to  other  good  cars  that  are  being  handled 
with  them.  The  majority  of  these  cars  are  repaired  in  kind 
instead  of  being  dismantled,  as  was  formerly  the  practice. 

Cars  with  short  draft  timbers,  extending  from  end  sills  to 
body  transom,  of  which  there  are  many  thousands  in  service, 
I  annot  be  handled  with  any  degree  of  success  with  present 
transportation  methods.  Cars  of  this  construction  that  have 
had  new  sills  and  ends  applied  and  generally  repaired,  in 
many  instances  have  them  torn  out  and  destroyed  within  a 
few  miles  of  the  shop  where  repairs  were  made.  A  number 
of  railroads,  however,  have  started  to  apply  reinforcements, 
some  of  which  are  of  substantial  construction,  while  others 
are  little  improvement,  if  any,  over  repairing  in  kind,  and 
seem  to  have  been  contrived  to  reduce  the  expense  of  applica- 
tion rather  than  to  give  service.  The  results  of  such  a  prac- 
tice is,  that  the  expen.se  of  upkeep,  not  considering  service, 
will  soon  equal  the  cost  of  proper  reinforcements  and  the 
weak  cars  will  still  be  on  your  hands.  This  is  false  economy, 
and  it  would  seem  that  the  design  of  reinforcements  for 
freight  equipment  is  not  being  given  the  thought  its  impor- 
tance deserves.  -  ■>  '^ 

If  this  is  true,  and  we  sill  know  it  is,  then  surely  some- 
thing should  be  done  to  eliminate  or  prevent  repairs  of  this 
character. 

Effect  of  Labor  Conditions  ■     .  ..  ^- 

The  labor  situation  has  also  contributed  very  largely  to 
present  conditions.  Many  of  the  old  employees  have  worked 
faithfully  and  endeavored  to  produce  an  honest  day's  work, 
but  as  a  whole  they  have  not  manifested  the  same  interest  or 
given  the  same  loyal  support  as  was  formerly  their  practice. 
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There  seems  to  have  been  a  spirit  of  getting  by  with  the  least 
possible  amount  of  work  and  indifference  as  to  the  quality 
as  well. 

The  leveling  of  rates  for  all  mechanics  in  the  carmen's 
craft  has  reduced  shop  output  instead  of  increasing  the  pro- 
duction, as  was  expected  by  some  of  the  advocates  of  this 
system.  All  men  are  not  of  the  same  ability,  and  the  highly 
skilled  mechanic  feels  that  he  should  not  produce  more  than 
one  of  lesser  skill  because  he  is  receiving  the  same  rate  of 
pay.  This  is  human  nature,  and  we  cannot  expect  a  change 
in  these  principles  until  a  different  method  of  compensation 
has  been  inaugurated. 

Railroad  shops  are  among  the  very  few  manufacturing 
plants  throughout  the  country  where  all  mechanics  are  placed 
in  one  class  regardless  of  skill,  and  where  the  thrifty  and 
industrious  employee  is  supposed  to  produce  a  sufficient 
amount  of  work  without  extra  compensation  as  compared 
with  the  man  with  a  shiftless  and  lazy  nature.  Such  a  sys- 
tem is  wrong,  as  it  not  only  works  an  injustice  and  hardship 
upon  the  employee,  but  the  employer  as  well.  The  right  of 
every  man  to  earn  in  accordance  with  his  skill  and  ambition 
to  produce,  should  not  be  denied  him.  It  is  one  of  the  funda- 
mentals upKjn  which  the  Constitution  of  our  country  is  based. 

Rules  and  regulations  that  required  years  to  work  out  and 
establish  for  the  other  crafts,  were  put  into  op)eration  at  once 
in  car  department  forces,  with  the  result  that  there  was  a  lot 
of  confusion  which  finally  was  adjusted  with  not  enough  men 
in  the  country  with  the  exjDerience  required  by  the  rules,  to 
cover  the  work  then  on  hand.  There  was  no  method  of 
creating  more  until  three  years  had  elapsed,  and  then  only 
through  the  helper  apprentice  system.  The  duties  of  carmen 
are  .«o  varied  and  cover  so  many  distinct  lines  of  work  that 
rules  which  govern  blacksmiths,  machinists  and  some  of  the 
other  crafts  cannot  be  applied  to  carmen  in  so  short  a  period 
and  meet  all  of  the  various  conditions  of  car  work. 

The  rules  insofar  as  they  refer  to  supplying  carmen  are 
not  workable  because  they  have  closed  the  door  on  increasing 
the  number  of  men  that  can  be  employed  at  this  work.  On 
account  of  the  centralizing  of  authority,  the  former  close  per- 
sonal contact  between  the  employee  and  those  in  charge  has 
ceased  to  exist;  supervisors  are  not  free  to  settle  questions 
that  may  come  up  from  time  to  time,  but  must  }>e  governed 
by  decisions  handed  down  by  men  who  are  many  hundred 
miles  away  and  who  f)erhaps  never  have  been  on  the  grounds 
and  certainly  are  not  familiar  with  local  conditions.  Abilitv 
cannot  be  considered  and  is  not  a  factor  in  promotion  at  this 
time.  Seniority  governs  in  all  case-;,  at  least  to  the  extent  of 
a  trial,  with  the  result  that  there  are  entirely  too  many  trials 
and  very  little  production  in  the  meantime.  All  of  these 
things  and  perhaps  many  others  that  could  be  mentioned  have 
all  had  a  tendency  toward  a  general  lowering  of  the  em- 
ployees' morale. 

The  effect  of  such  a  condition  is  reflected  in  the  present 
condition  of  freight  car  equipment.  These  restrictions  have 
affected  shop  operations  to  such  an  extent  that  it  has  been 
found  impossible  to  maintain  bad  order  cars  within  a  rea- 
sonable percentage. 

;;r^..  -V  ■  The  Mi«use  of  Equipment 

VV  We  hear  much  in  regard  to  speeding  up  and  increasing 
efficiency  in  operation;  that  more  cars  must  be  loaded  and 
carry  a  greater  tonnage;  that  the  miles  per  car  per  day  should 
be  increased.  But  those  in  charge  seem  to  have  lost  sight 
of  the  fact  that  a  great  factor  in  bringing  about  these  results 
is  keeping  the  greatest  possible  number  of  cars  in  service, 
and  that  this  in  a  {jreat  measure  depyends  upon  the  manner 
in  which  they  are  handled.  Very  little,  if  any,  attention  or 
consideration  is  given  to  the  misuse  of  equipment.  The  only 
thought  seems  to  be  of  deliver}-  and  loading  or  unloading, 
and  if  damaging  or  mutilating  the  car  would  in  any  way 
assist  in  this  operation,  there  is  no  hesitancy  in  doing  so. 


It  is  not  uncommon,  however,  to  receive  complaints  about 
the  large  number  of  cars  it  becomes  necessary  to  bad  order 
after  receiving  usage  of  this  nature. 

These  destructive  methods  have  been  gradually  on  the 
increase  for  the  last  two  or  three  years,  and  have  not  been 
confined  to  hump  and  classification  yards.  At  piers  and 
wharves,  and  in  fact,  at  all  loading  and  unloading  points 
the  abuse  of  cars  is  always  in  evidence.  It  has  become 
almost  impossible  to  maintain  cross  ties,  brake  staffs  and 
wheels,  where  clamshell  unloaders  are  in  use,  notwithstand- 
ing the  fact  that  these  must  all  be  replaced  before  the  car 
can  be  returned  to  service. 

Roofs,  doors,  door  tracks  and  fixtures,  flooring,  lining, 
and  in  fact  any  part  of  the  car  that  might  affect  the  unload- 
ing operation,  are  torn  off  and  destroyed,  apparently  without 
the  least  thought  of  the  important  p)osition  the  freight  car 
holds  in  relation  to  moving  the  country's  traffic. 

Many  thousands  of  cars  are  thus  damaged  and  sent  to 
shop  tracks  daily,  which  otherwise  could  be  loaded  again 
without  repairs,  not  only  reducing  the  cars  out  of  service  on 
account  of  bad  order  but  greatly  assisting  in  increasing  car 
mileage  and  the  number  of  cars  loaded. 

While  the  material  situation  has  improved  during  the  last 
two  or  three  months,  it  has  contributed  its  share  in  full 
measure  to  the  difficulties  that  have  been  experienced  in 
prof)erly  maintaining  cars  in  serviceable  condition.  Manu- 
facturers have  received  orders  in  excess  of  their  capacity  to 
produce,'  and  when  finished,  the  scarcity  of  cars  very  often 
prevented  promp>t  shipment  of  the  material.  This  and  em- 
bargoes placed  on  company  material  from  time  to  time  made 
prof)er  and  prompt  repairs  impossible  even  though  other 
facilities  were  adequate. 

With  all  of  these  conditions  existing,  is  it  any  wonder  that 
we  find  freight  cars  run  down  and  worn  out,  and  need  those 
in  change  of  car  maintenance  feel  that  they  have  fallen  short 
in  the  performance  of  their  duties?  I  believe  you  will  all 
agree  with  me  in  stating  that  they  have  done  well,  all  things 
considered. 

The  following  suggestions  will  assist  in  relieving  the 
present  unsatisfactory-  condition  of  freight  cars  throughout 
the  countr}-. 

When  jx)ssible  from  a  traffic  standp)oint,  cars  should  be 
returned  to  owning  lines  where  repairs  can  be  made.  The 
old  and  light  constructed  cars  could  then  be  dismantled  or 
assigned  to  special  home  line  service  and  those  that  warrant 
being  continued  in  service  should  receive  substantial  rein- 
forcements that  would  be  in  keeping  with  the  service  they  are 
required  to  p>erform. 

All  railroads  are  under  moral  obligaticms  to  do  this,  be- 
cause they  expect  such  cars  to  be  accepted  and  handled  in 
through  line  traffic  by  other  railroads.  Under  the  present 
system  of  pooling  equipment  through  Commission  orders,  etc.. 
a  railroad  that  builds  and  reinforce^  in  line  with  good  prac- 
tice will  receive  very  little  benefit  from  so  doing,  unless  all 
other  roads  do  likewise,  because  the  exchange  of  cars  between 
railroads  has  increased  to  an  extent  that  75  per  cent  of  equipn 
ment  on  line  is  of  foreign  ownership  and  cars  that  receive 
extensive  repairs  today  will  probably  leave  the  home  line 
tomorrow  and  not  return  for  several  years.  Therefore,  there 
should  he  some  agency  established  between  railroads  that  will 
prevent  the  application  of  reinforcements  or  the  j)erpetuating 
and  offering  of  cars  in  interchange  traffic  that  are  unfit  from 
a  strength  standpoint  for  general  service. 

All  railroads  have  had  .sufficient  experience  to  indicate  to 
them  that  cars  with  short  draft  arms  extending  from  end  sill 
to  body  bolster  cannot  be  handled  with  any  degree  of  success, 
especially  on  trunk  lines  in  heavy  tonnage  trains,  and  after 
a  reasonable  length  of  time  has  been  given,  they  should  be 
refused  in  interchange  regardless  of  type  or  capacity.  A  very 
large  percentage  of  the  present  bad  order  equipment  can  be 
confined  to  approximately  400,000  cars  in  the  LFnited  States. 
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All  that  the  majority  of  these  cars  need  to  make  them  ser- 
viceable for  many  years  to  come  is  the  application  of  proper 
reinforcements. 

If  the  pooling  of  cars  is  to  continue  and  it  becomes  impos- 
sible to  return  them  to  home  rails,  then  so  far  as  it  may  be 
practical,  certain  common  standards  applicable  to  the  most 
of  this  equipment  should  be  adopted.  These  should  be  ap- 
plied regardless  of  where  the  cars  may  be.  This  would  not 
only  hasten  placing  them  in  proper,  serviceable  condition,  but 
would  very  materially  assist  in  their  future  maintenance. 

The  General  Committee  of  the  Mechanical  Division  of  the 
A.  R.  A.  should  appoint  a  committee  for  this  purpose,  and 
work  out  a  system  that  would  enable  all  railroads  to  reinforce 
such  cars  when  placed  on  shop  tracks  for  extensive  repairs, 
regardless  of  ownership. 

The  condition  of  many  cars  received  home  shows  that 
repairs  for  which  standard  material  could  have  been  used 
have  not  been  made,  indicating  that  cars  of  foreign  owner- 
ship are  not  receiving  the  attention  that  present  conditions 
would  warrant  or  permit. 

Under  the  present  arrangement  a  railroad  should,  so  far 
as  possible,  give  the  same  consideration  to  foreign  cars  that 
it  does  to  its  own  cars,  and  the  failure  to  do  so  will  react 
against  the  proper  maintenance  of  freight  equipment  as  a 
whole. 

It  has  been  stated  that  the  writer  is  in  favor  of  no  labor 
unions  and  low  wages,  and  that  in  saying  so,  he  has  voiced 
the  sentiments  of  the  "higher-ups."  Nothing  could  be  further 
from  the  facts.  I  believe  in  labor  organizations  that  are 
conducted  on  just  and  moral  principles,  and  that  ever)'  man 
is  entitled  to  fair  and  just  treatment  and  his  day  in  court. 
No  superior  of  mine  has  ever  suggested  or  even  intimated  to 
me  what  my  views  should  be  on  this  subject.  Employees  are 
entitled  to  safe  and  sanitary  working  conditions  and  regard- 
less of  the  class  of  work  a  man  performs,  if  he  is  willing  to 
produce  an  honest  day's  work,  he  is  entitled  to  a  good  living 
wage — by  that  I  mean,  enough  for  himself  and  family  to 
live  comfortably,  to  educate  his  children,  and  without  extrav- 
agance, to  lay  away  something  besides.  And  treating  this  as 
a  basis,  every  man  should  be  paid  according  to  his  ability  and 
willingness  to  produce.  It  is  the  only  fair  and  just  method 
of  comf)ensation,  and  a  system  that  would  make  this  possible 
should  be  inaugurated. 

Rules  that  have  been  found  to  be  unworkable  and  those 
that  have  inflicted  unjust  and  unreasonable  penalties  on  em- 
ployers should  be  replaced  with  others  that  will* equitably  and 
fairly  meet  the  conditions  they  are  intended  to  cover.  Men 
who  are  thoroughly  familiar  with  their  class  of  work  should 
be  placed  in  charge.  They  should  understand  human  nature 
and  the  difficulties  under  which  employees  must  at  many 
times  perform  their  work;  men  that  will  keep  in  close  per- 
sonal contact  with  those  under  their  charge  and  who  are 
quick  to  see  and  correct  a  wrong,  regardless  of  where  it  may 
exist.  No  man  feels  satisfied  to  perform  his  duties  from  day 
to  day  without  some  recognition  from  his  superior  outside  of 
the  salary  he  may  receive.  Ever\'  faithful  employee  is  en- 
titled to  this  consideration.  It  not  only  creates  a  relationship 
of  good  will  and  loyalty,  but  inspires  the  employee  to  do 
better  and  more  efficient  work. 

Supervisory  officers  of  this  type  with  proper  authoritv 
ought  to  be  able  to  meet  and  settle  questions  that  may  arise 
from  time-^o  time  without  the  necessity  of  referring  them  to 
higher  authority.  If  this  is  done,  we  should  get  back  the 
morale  and  co-operation  of  our  employees,  which  is  verv 
necessary  in  order  to  build  up  our  production  to  a  normal 
output. 

So  many  cars  are  being  damaged  through  carelessness,  in 
many  instances  bordering  on  malice,  that  something  should 
be  done  to  prevent  the  destruction  of  comi>any  property  by 
the  misuse  of  equipment.  I  am  somewhat  at  a  loss  for  a 
proper  and  effective  solution  of  this  problem,  but  some  sort 


of  a  campaign  is  necessary,  because  in  many  instances,  those 
in  charge  appear  to  give  this  very  important  question  no 
more  thought  than  the  employees  they  supervise.  Much 
money  could  be  saved  if  it  could  be  instilled  in  the  minds 
of  those  handling  them,  including  some  transp)ortation  officers 
as  well  as  dock  foremen  and  yardraasters,  that  cars  are 
constructed,  not  to  be  damaged  and  mutilated,  but  to  perform 
a  very  important  .service  in  connection  with  the  life  of  our 
nation. 

In  view  of  the  fact  that  a  ver\'  large  percentage  of  the 
damage  to  freight  cars  is  caused  by  shock,  draft  gear  main- 
tenance is  worthy  of  serious  consideration  at  this  time.  The 
question  of  type  or  style  of  gear  must  be  left  open  for  further 
tests  and  investigation,  but  I  believe  that  we  should  get  the 
best  out  of  whatever  t}'pe  we  have  in  service.  They  perform 
more  work  and  receive  harder  usage  than  any  other  device 
on  a  car,  and  it  is  the  only  one  for  the  inspection  and  main-  . 
tenance  of  which  there  are  no  specific  rules  laid  do\Mi.  ? 

The  function  of  a  draft  gear  is  primarily  to  keep  down  the 
pressure  in  the  car  underframe  when  under  impact,  which  is 
done  by  increasing  the  length  of  time  the  forces  are  dis- 
tributed through  the  car  during  such  impact,  in  other  words, 
by  draft  gear  travel.  It  should  always  be  remembered  that 
none  of  the  forces  resulting  frcan  impact  or  collision  are 
destroyed,  but  all  r«nain  in  the  car  underframe  to  be  dis- 
posed of  or  dissipated  in  one  way  or  the  other.  Any  wear 
or  broken  part  that  causes  slack,  reducing  the  effective  travel 
of  the  gear,  hastens  the  closing  point,  after  which  the  pres- 
sure in  car  sills  or  underframe  increases  very  rapidly. 

If  the  function  of  the  draft  gear  is  as  important  as  I  \^- 
lieve  we  will  all  admit,  then  surely  some  systematic  method 
of  inspection  and  repairs  should  be  installed  on  all  railroads. 
We  find  that  this  is  necessar\-  in  the  maintenance  of  air 
brakes,  wheels,  and  couplers.  The  cost  to  make  such  inspec- 
tion or  adjustments  would  not  necessarily  be  greater  than 
the  expense  of  cleaning  and  repairing  the  air  brakes,  which 
the  law  ccHnpels  railroads  to  do  at  least  once  a  year,  and  I 
feel  sure  that  the  saving  would  be  many  times  greater  than 
the  cost. 

A  periodical  inspection  should  be  arranged  for  and  the 
dates  should  l>e  stenciled  on  the  car  in  a  manner  similar  to 
the  present  practice  with  respect  to  air  brakes. 

Discussion 

The  paper  drew  forth  a  discussion  on  a  wide  range  of 
subjects  pertaining  to  the  maintenance  of  freight  cars.  Sev- 
eral speakers  referred  to  the  frequency  with  which  draft  gears 
and  attachments  and  box  car  ends  were  damaged  and  the 
suggestion  of  the  writer  of  the  paper  that  standard  repairs 
generally  applicable  to  all  old  equipment  be  developed  by 
the  Mechanical  Division  of  the  American  Railway  Associa- 
tion was  favorably  received,  particularly  as  to  standard  car 
ends  and  draft  reenforcements. 

Several  speakers  called  attention  to  the  extent  to  which 
old  cars  with  wood  draft  arms  extending  only  as  far  back 
as  the  body  bolster  are  receiving  extensive  repairs,  as  much  - 
as  $1,200  being  expended  on   heavy  repairs  to  such  cars,  '  . 
which  are  liable  to  fail  immediately  on  Ix'ing  placed  in  ser- 
vice.    Although  the  retirement  of  such  cars  wa^  advocated 
several  times  during  the  discussion,  it  is  evident  that  Rule 
120    of    the     interchange   rules    has    not    accomplished    its  - 
purpose. 

C.  N.  Swanson  (Atchison,  Topeka  &:  Santa  Fe)  strongly 
advocated  fixing  the  A.  R.  A.  prices  for  labor  and  material 
so  high  that  owners  would  be  forced  to  take  proper  care  of 
their  own  equipment  and  that  when  cars  are  repaired  on 
foreign  lines  the  repairing  road  would  be  able  to  do  the 
work  at  a  profit 

C.  J.  Wymer   (C.  &  E.  I.)   also  advocated  the  policy  of 
setting  A.  R.  A.  prices  high  enough  to  include  a  profit.     In 
(Continued  on  page  101) 
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this  connection  Mr.  W'ymer  also  advocated  making  all  de- 
fects owners'  defects  and  balancing  this  with  a  rental  charge 
high  enough  to  reimburse  the  owner  for  the  upkeep  of  the 
equipment. 

The  effect  of  the  present  condition  of  freight  cars  on  op- 
erating costs  was  touched  on  by  D.  I.  Bergin  (Wabash),-  who 
stated  that  hot  boxes  and  bad  orders  created  enroute  were 
prolific  causes  of  excessive  fuel  consumption  and  crew  over- 
time. He  called  attention  to  the  fact  that  all  a  railroad  has 
to  offer  in  competition  is  the  service  it  can  render;  weak 
equipment  which  causes  delays  in  the  movement  of  traffic 
seriously  affects  the  quality  of  this  service. 

In  closing,  Mr.  Fritts  called  attention  to  the  40-ton  cars 
with  short  draft  timbers,  many  of  which  are  in  service,  as 
needing  equally  as  much  attention  as  the  30-ton  cars  fre- 
<iuently  referred  to  in  the  discussion.  These  cars,  from  the 
very  fact  that  they  are  permitted  to  carry  heavier  loads  ma\' 
he  even  a  greater  menace  than  the  similar  cars  of  lighter 
capacity. 


New  Plans  and  Specifications  for  Postal  Cars  and 

Fixtures  •;'■'"'•/.-•"•:-■" -xV- 

The  United  States  Post  Office  Department,  Division  of 
Railway  Mail  Service,  has  recently  issued  new  plans  and 
specifications  for  the  construction  of  steel  full  and  apartment 
cars  and  drawings  and  specifications  for  fixtures  for  mail 
cars. 

The  outstanding  differences  in  the  tioor  plans  are  the  con- 
vertible feature  of  changing  a  15-ft.  distributing  unit  into 
a  30-ft.  unit,  or  a  30-ft.  unit  into  a  60-ft.  unit,  or  vice  versa. 
In  order  to  permit  of  these  changes,  a  common  arrangement 
of  door  and  window  openings  has  been  adopted.  The  new 
plans,  which  are  similar  to  the  optional  layout  issued  in  1917, 
are  shown  on  the  opposite  page.  The  distributing  facilities 
have  been  rearranged,  especially  in  the  full  railway  post 
o^ce  car,  so  that  the  paper  racks  are  kept  together  in  line. 
A  differenfletter  case  has  been  adopted  and  the  distributiiig 
facilities  built  in  units  and  made  detachable  so  as  to  secure 
easy  rearrangement. 

In  all  three  sizes,  the  letter  case  boxes  are  now  10  in.  deep. 
On  account  of  the  large  proportion  of  correspondence  passing 
through  the  mails  being  enclosed  in  long  envelopes,  it  was 
neces.sary  to  discard  the  short  letter  boxes  which  were  shown 
in  former  plans  and  which  were  T^z  in  deep.  This  facili- 
tates the  distribution  by  the  clerks  and  tends  to  eliminate 
errors  which  might  occur  due  to  the  long  letters,  when  placed 
in  the  short  letter  boxes,  obscuring  the  labels  designating 
the  boxes. 

Comparatively  few  changes  have  been  made  in  the  specifi- 
cations for  the  construction  of  postal  cars.  A  new  paragraph 
has  been  added  to  cover  the  design  of  self-propelled  cars 
where  the  weight  of  the  operating  unit  does  not  exceed  200,- 
000  lb.  The  specification  for  skylights,  which  formerly 
called  for  %  in.  rough  wired  glass  or  '-/g  in.  rough  plain 
glass,  now  specifies  ^  in.  rough  wired  glass  or  rough  plain 
glass  of  equal  strength.  A  few  minor  changes  have  been 
made  in  the  requirements  for  lighting.  If  Mazda  Type  C 
lamps  are  used,  they  must  have  frosted  or  enameled  bowls. 
Lights  at  letter  cases  are  required  to  be  located  high  enough 
so  that  the  shadow  of  the  reflector  is  not  cast  on  any  of  the 
label  holders.  For  emergency  lighting,  candles  melting  at 
relatively  high  temperatures,  120  deg.  or  more,  must  l^e 
used  such  as  the  Argand-Stearine  or  equivalent.  The  earlier 
specifications  provided  that  if  globes  or  reflectors  of  certain 
types  were  used,  the  service  illumination  values  might  Ijc 
reduced  20  per  cent  from  the  minimum  values  other\vise 
required.  Aluminum  reflectors  have  now  been  added  to  this 
list.  In  the  construction  of  protection  guards  for  heating 
pipes,  the  u.se  of  wire  netting  or  perforated  metal  was  for- 


merly optional  with  the  railroad  but  the  present  specifications 
call  for  wire  netting  only.  A  note  has  been  added  stating  that 
steel  vestibule  diaphragms  are  preferred.  The  rule  for  the 
location  of  brake  and  signal  equipment  provides  that  where 
apartment  cars  have  but  one  signal  valve,  this  shall  not  be 
located  in  the  mail  apartment.  A  few  minor  changes  have 
l)een  made  in  the  list  of  interior  equipment. 

In  the  section  pertaining  to  trucks,  the  detailed  require- 
ments in  regard  to  brake  shoe  pressure  and  maximum  weight 
per  journal  have  been  eliminated.  A  new  sheet  has  been 
issued  showing  the  approved  standard  lettering  for  the  out- 
side of  mail  cars.  ,-...»-....  .;^ 

Specifications  for  Fixtures  .,■■■'•.  i.'V. 

The  principal  change  in  the  specifications  for  fixtures  is 
the  requirement  that  letter  cases,  tables,  racks  and  boxes  for 
papers  shall  be  made  up  in  standard  sections  and  shall  be 
secured  to  the  car  body  by  attachments  of  such  design  as 
will  permit  of  ready  removal  of  these  fixtures  without  de- 
facement to  the  car  body  and  will  permit  substitution  of 
sections  of  letter  case  and  table  for  sections  of  racks  and  boxes 
or  vice  versa.  ■  -■  :  '■■■. 

As  noted  above  the  letter  cases  have  been  changed  and  all 
boxes  are  now  required  to  be  9%  in.  deep.  The  use  of  wood 
is  not  permitted  in  backs  or  perforated  bottoms.  Where 
partitions  are  made  of  wood,  the  material  must  be  three-ply. 
thoroughly  seasoned.  Slight  changes  have  been  made  in  the 
requirements  for  label  holders.  The  use  of  wire  screen  for 
the  back  of  letter  cases  is  no  longer  permitted.  The  details 
of  letter  cases  are  shown  on  railway  mail  service  drawings. 
Sheet  50,  which  supersedes  Sheets  1,  2,  3  and  4  and  Sheet  5. 
Fig.  3. 

Minor  changes  are  made  in  the  requirements  for  racks. 
The  specification  for  package  boxes  and  boxes  for  papers 
states  that  when  the  deck  of  a  mail  car  is  of  such  width  that 
the  top  of  boxes  for  papers  projects  more  than  5  in.  into  the 
deck  opening,  the  top  of  that  portion  of  the  boxes  projecting 
into  the  opening  shall  be  covered  with  wire  screen  of  not  less 
than  ^-in.  mesh.  When  the  boxes  project  less  than  5  in., 
the  fronts  of  the  boxes  at  the  top  are  to  be  beveled  sufficiently 
to  prevent  the  obstruction  of  light  and  to  avoid  a  shelf  on 
which  dust  can  accumulate.  The  beveled  front  may  be  of 
wood  or  metal.  Cages  for  registered  mail  were  formerly 
required  to  be  made  of  wire  netting,  but  they  may  now  be 
constructed  of  wire  netting  or  perforated  metal.  The  in- 
stallation of  a  gas  plate  or  a  steam  cooker  and  a  portable  cot 
is  no  longer  required.    :,-":■ 

The  specifications  for  catcher  arms  have  been  changed  by 
adding  the  requirement  that  the  round  rod  used  in  the  ann 
must  be  made  of  open  hearth  steel  of  not  less  than  0.40  or 
more  than  0.60  per  cent  carbon  content.  The  bracket  for  the 
catcher  arm  applied  to  the  side  doors  shall  be  located  not 
less  than  3  ft.  9  in.  from  the  floor.  .        - 


A  Blue  Print  Bath 


■---'W'- 


BY  A.  G.  JOHNSON 
Mechanical  Engineer,  Dulnth  &  Iron  Range,  Two  EUrbors,  Minn. 

A  solution  of  one  ounce  of  bichromate  of  potash  to  three 
gallons  of  water  makes  an  ideal  bath  in  which  to  wash  blue 
l^rints,  as  it  will  darken  the  color  and  fix  the  chemicals  so 
the  prints  will  not  fade.  The  print  must  be  exposed  slightly 
longer  than  when  clear  water  is  used  and  it  is  well  to  rinse 
after  removing  from  the  bath.  The  solution  can  l)e  used  in- 
definitely by  replacing  tlie  water  that  evaporates  and,  when 
running  water  is  not  available,  it  is  almost  a  necessity. 

It  is  always  well  to  have  a  bichromate  solution  handy  in 
dgy  blue  print  room  for  use  in  bringing  back  over-exposed 
prints,  in  which  case  the  best  practice  is  to  first  wash  the  print 
in  clear  water  for  a  few  minutes  and  then  immerse  it  in  the 
bichromate  bath  and  rinse.    Nice  clear  whites  will  result. 


The  Futrell  Automatic  Train  Line  Connector 


:■»:.  ;;.; 


New  Type  Suspension,  Positive  Lock  for  Connector 
Heads  and  Removable  Gasket  Plate  Are  Features 


DURING  the  past  18  months  the  Baltimore  &  Ohio  has 
had  in  service  on  a  local  passenger  train  a  new  design 
.  of  automatic  connector.     This  device,  which  is  the  in- 

vention of  Thomas  J.  Futrell,  is  made  by  the  Futrell  Coupler 


-  ;■■'.:.■         End    View    of   a    Car    Equipped    With    the    Connector 

Company,  Streator,  111.  While  the  construction  follows  the 
general  principles  of  some  of  the  existing  types,  there  are 
several  unique  features,  the  most  notable  being  the  arrange- 


attached  to  the  center  sill  behind  the  coupler  carrier  iron  and* 
a  yoke  shaped  lever,  pivoted  to  the  bracket,  supports  a  stem 
which  extends  from  the  rear  of  the  coupler  head.  Two 
springs  attached  to  the  bracket  force  the  yoke,  fopward  and 
another  spring  is  applied  to  the  stem  of  the  coupler  head. 
These  parts  are  adjusted  so  that  the  connector  when  not 
coupled  extends  5^4  in.  ahead  of  the  pulling  face  of  the 
coupler  knuckle. 

Beneath  the  main  stem  of  the  connector  is  an  auxiliar)' 
stem  with  a  spring  adjustment.  This  stem  operates  a  lock 
through  a  toggle  arrangement  and  after  the  connector  faces 
are  in  contact  the  lock  is  caused  to  engage  a  slot  in  one  of 
the  wings  as  it  mates  with  the  coupler  head.  The  details  of 
operation  of  the  locking  arrangement  are  clearly  shown  by 
drawings  of  the  side  and  front  views  of  the  head.  In  a  recess 
in  the  head  beneath  the  left  side  wing  is  a  segment,  a, 
pivoted  near  the  upper  edge.  The  ]X)rtion  of  this  segment 
lying  within  the  head  serves  as  a  stop  for  the  locking  bar,  b. 
The  lower  outer  edge  of  the  segment  extends  into  the  guide  in 
which  the  wing  of  the  opposing  connector  engages  the  head. 
Thus  as  the  wing  moves  in  it  will  force  the  segment  upward 
and  release  the  locking  bar,  which  is  then  free  to  enter  the 


The    Futrell    Connector,    Showing    Suspension,    Piping   and    Electric    Contacts 


ments  for  locking  the  heads  and  taking  care  of  movement 
between  coupled  cars. 

The  coupler,  as  shown  in  the  illustration,  is  of  the  butt- 


slot  in  the  wing.  When  the  connectors  are  separated  the 
locking  bar  is  returned  to  the  lower  position  and  the  segment, 
being  released  as  soon  as  the  wing  is  removed,  returns  to  its 


face,  wing  type.    The  head  casting  is  suspended  beneath  the      original  position  by  gravity. 

coupler  by  diagonal  wire  cables  which  are  supported  by  an         The  heads,  when  locked,  form  practically  one  solid  part 

enclosed  spring  mechanism  from  the  car  body.     A  bracket  is     and  since  the  connectors  are  supported  from  the  car  body, 
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it  is  necessary  to  provide  sufficient  freedom  of  movement  to  of  7  in.  and  a  horizontal  range  of  7  in.  On  the  earlier 
insure  that  no  additional  stresses  are  placed  on  the  heads  designs,  four  wings  were  used,  but  the  latest  type  has  but  two. 
by  the  relative  movement  between  the  ends  of  adjacent  cars.      An  additional  means  of  insuring  perfect  alinement  in  the 

head  is  provided  by  two  pins  in  the  face  which  register  with 


Oefachable 
Gasket  Pla+e 

Air  Signal  and 
Brake  Oaskef 


S+eam 


Qaske+ 
Pla+e  — 
Keeper 


a- Gravify  Weight 
b"  Lockinq  Bar 


Main  bodi^ 
Casting 


Side    View   of   Head    Showing    Lockino    Mechanism 


Details   of   Removabie   Gasket   Plate 


recesses  in  the  opposing  connector  head.  As  is  the  usual 
practice  in  this  type,  the  ports  are  located  on  the  vertical 
•■/.-.  center  line,  the  air  signal  connection  being  at  the  top;  the 
'  •  ';  air  brake  in  the  center  and  the  steam  heat  at  the  bottom.  The 
The  yoke  shaped  lever,  being  pivoted  at  the  upper  end,  is  sizes  of  the  oj)enings  are  as  follows :  air  signal  J^  in. ;  air 
free  to  move  forward  or  backward  to  take  up  motion  result-     brake  1^  in.;  steam  heat  1  Vo  in. 


side    Elevation    of  the    Connector    Head    and    Suspension 


ing   from   the  compression   of  the   drawbar   springs   and   a  The  gaskets  are  held  in  place  by  a  detachable  gasket  plate 

trunnion   casting   between   this  lever  and  the  stem   of  the  fastened  to  the  front  of  the  head.     The  plate  is  hinged  at  the 

coupler   head   provides   for  lateral   and   vertical   movjsment.  top  and  is  locked  at  the  lower  end  by  a  cam  which  forms  part 

The  wing  type  gathering  mechanism  has  a  vertical  range  of  the  gasket  plate  keeper.     In  order  to  remove  the  gasket 


■■■  ;•  '.".•.■■•  .<■    ;•% 


Tlie  Futrell  Automatic  Train  Line  Connector 

New    I\|)e  Siis|n'ii.-«ion.  Posili\<'  l.ork  for  ('onnecltir 
H«'a<ls  an<l   Kenio\al>l«'   (ia>lv«'l    Plate    \r<'   realiires 


DIKING  tlie  i>a>t  l^  months  tin-  H.iltiiiKjre  &:  Ohio  ha> 
had  in  service  on  a  hxal  passmiiiT  train  a  new  design 
ot  automatic  <()nnc<  tor.       I  liis  devite.  \\lii(li   i«-  the  iii- 
v<nii<)ii  of  Ihoniiis  J.  I'utrell,  i>  maue  \>y  the  lutrcll  Coupler 


End    View    of    a    Car    Equipped    With    the    Connector 

Comitanv.  Streator.  111.  While  the  eon>triKtion  l"ollo\\>  the 
general  |>rineij)le.<  of  some  of  the  existing  types,  tiiere  are 
several  unitjue  features,  the  mo>t  notahle  heiny  tiu-  arranm- 


attaehed  to  the  lenter  >ill  l>ehind  the  .oiipUr  earner  iron  and' 
a  \oke  shaped  lever,  pivoted  to  tiu-  l>raeUet.  supports  a  stem 
which  e.xtends  from  the  rear  ol  llu-  <  oupler  head.  'I'wo 
>prinus  attached  to  the  hra«.kel  force  the  yoke  forward  and 
another  >i)rinu   i-  applied   to  the   ^tem  of  the  coupler  head. 

rhe.>e  i)art>  are  adjusted  so  that  tlie  connector  when  not 
(ouplid  extiiid-  .^  ^4  in.  ahead  of  the  I'ullinL'  face  of  the 
coupler  kiuukie. 

liiiieath  the  main  -ti-ni  of  ilu  .(iine«.ti-r  i-  an  auxiliary 
-tern  with  a  spring  adju-tment.  Ihi-  stem  operates  a  lock 
tlirouudi  a  toir^h    arraniiiineiit  and   aftir  the  connector  faces 

irc'  in  contact  tin  it  c  k  i>  cau-ctl  to  en^ai^e  a  >lot  in  one  of 
the-  win.u'-  a>  it  mate>  with  the  lOUpier  head.  The  details  of 
operation  of  tiie  iockini:  arranyem-nt  are  dearly  shown  by 
drawinu's  of  the  >ide  and  front  view-  of  the  head.  In  a  re<ess 
in  the  head  Uneath  the-  left  >ide  win,L'  i>-  a  -eument.  >;. 
|>ivoted  near  the  up[)er  ediie.  Ihc  porticm  of  thi>  .-eiiment 
lyim,'  within  the  head  >erves  a>  a  -to]'  for  the  hxking  i)ar.  b. 

I  he  lower  outer  edce  of  the  -eirment  extend.-  into  the  guide  in 
winch  the  wing  of  the  op|M».-ing  connector  engages  the  head. 

I'hus  as  the  wing  moves  in  it  will  lorte  the  segment  U[)ward 
and   release  the  Imking  l.ar.  which   i-  then   free  to  enter  the 


The    Futrell    Connector.    Showing    Suspension.    Piping    and    Electric    Contacts 

meats  for  locking  the  heads  and  taking  care  of  movement  -lot   in   the   wing.     When   tlu'  connector^   an    sejtarated  the 

between  coupled  cars.  locking  bar  is  returned  to  the  hjwer  po.-ition  and  the  segment. 

The  coupler,  as  shown  in  the  illr.stration.   i-  of  the  butt-  being  relea.sed  as  soon  as  the  wing  i-  removed,  returns  to  its 

face,  wing  type.    The  head  casting  is  suspended  beneath  the  original  position  by  gravity. 

coupler  by  diagonal  wire  cables  which  are  suj)iK)rted  by  an  The  heads,  when  locked,  form  practically  one  solid  part 

enclosed  spring  mechani.>im  from  the  car  body.     A  bracket  is  and  .«iince  the  connectors  are  supported   from  the  car  body, 
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it  is  nect>.<ary  to  provide  suffuient  freedom  of  movement  to 
insure  ti)at  lur  additional  -tresses  are  plaeed  on  the  lieads 
by  tlu'  relative  !nf;viinrnt  between  the  ends  of  adjacent  ear<. 


of  7  in.  and  a  horizontal  ranjje  of  7  in.  On  the  earlier 
designs,  four  vvinifs  were  used,  hut  the  latest  ty|x'  has  but  two. 
An  additional  mean-  of  insuring  |)erfeet  alinement  in  the 
head  is  ])r()vided  Ia  two  pins  in  tlie  fare  which  register  with 


Oefachab'.e 


Air  Signal  and 
Brake  Oaske 


S+eam 
Gasket 


Gasket 
Plate  - 
Keeper     j 


Oetatts    of    Removable    Gasket    Plate 


> i 


Main  Body 
Casfii^ig 


The  yoke  shaped   lever,   briini;  pivoted  at  the  ui)per  end,   is 
free  to  movf  ff)rvvar<i   or  baekward  to  take  uji  motion  result- 


b  -  Lockinq  Bar 


Side    View    of    Head    Showing     Locking    Mechanism 

recesses  in  the  <jpjH)sing  connector  head.  As  is  the  usual 
practice  in  this  type,  the  {lorts  are  located  tm  the  vertical 
center  line,  the  air  signal  connection  Ix-ing  at  the  top;  the 
air  brake  in  the  ci-nter  and  the  steam  heat  at  the  lK)ttom.  The 
sizes  of  the  o[Kiiiiig>  are  as  follows;  air  signal  Js  in.;  air 
brake  l>s  i"-!  steam  iieat  Hj  in. 


-.-.■.•  ^T^7/ 


^., 


v2MSkM..M= 


-~11V1 


q'q'Wv//. 


.  -.  -       .  -   V   ■   s  ■v\\\\V..  V  S  S    .       N  7 


Q. 


II'       I      \v 

i    i;    I    H 

I  ,      U       I 


\  ■ 


CVl 


1 


r^ioO 


Side    Elevation    of   the    Connector    Head    and    Suspension 


ing    from   the  coni|)re.ssion   of   the   drawbar    springs    and    a  The  ga.skets  are  held  in  jdace  by  a  detachable  gasket  plate 

tnmnion    casting    between    this   lever   and   the   stem    of   the  fastened  to  the  front  of  the  head.     The  plate  is  hinged  at  the 

coupler   head    i)rovides    for  lateral   and    vertical    mov.ement.  top  and  is  locked  at  the  lower  end  hy  a  cam  which  forms  part 

The  wing  type  gathering  mechanism  has  a  vertical  range  of  the  ga.sket  plate  keeper.     In  order  to  remove  the  gasket 
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pijite,  the  handle  must  be  raised  to  the  position  shown  by  the 
dotted  lines.  When  the  two  connectors  are  coupled,  the 
handle  is  held  in  the  vertical  position  and  there  is  no  f)ossi- 
bility  of  the  plate  becoming  unfastened.  It  will  be  noted 
trcan  the  illustration  that  the  gaskets  are  tapered  to  fit  the 
plate  and  the  air  brake  and  signal  p>orts  have  a  single  gasket 
in  common.  With  slight  changes  in  the  gasket  holder,  A.R.A. 
standard  air  hose  gaskets  could  probably  be  used.  In  the 
design  of  the  head,  provision  has  been  made  for  the  attach- 
ment of  electrical  connections  at  the  top  of  the  head  casting. 
All  connections  between  the  connector  head  and  the  train 
line  are  made  by  pipe  and  flexible  joints,  both  the  Barco  and 
McLaughlin  type  being  used.  In  order  to  make  the  connec- 
tions to  the  head,  tees  are  inserted  in  the  train  lines  behind  the 
angle  cocks.     Ordinary  air  cocks  are  used  in  the  air  connec- 


:        A    Side    View    of    the    Connectors    In    the    Coupled    Position 

tions  and  a  quick  opening  throttle  valve  in  the  steam  passage. 
The  levers  for  the  operation  of  these  cocks  are  placed  toward 
the  center  of  the  car  just  behind  the  steps,  where  they  can  be 
reached  from  the  side  without  goins;  lx*t\veen  the  cars.  Th<' 
piping  and  cocks  to  which  the  rubl)er  hose  are  connected  arc 
not  disturbed  in  the  installation  of  the  coupler  and  for  that 
reason  no  other  provision  is  made  for  interchanging  with 
efjuipraent  fitted  with  the  standard  connections. 


.  -Journal     Packing    Reclamation 

Journal  packing  represents  a  con.-iderable  item  of  cost  in 
car  maintenance.  Various  roads  have  developed  different 
methods  of  reclaiming  packing  removed  because  of  cut- 
journals,  hot  boxes  or  in  the  course  of  ordinary  repairs.  The 
method  illustrated  and  described  in  this  article  has  been  de- 
vised and  tried  out  with  exceptionally  good  results. 
:  The  journal  packing  as  received  at  the  oil  house  is  placed 
in  the  large  vat  shown  in  Fig.  1 ,  in  the  bottom  of  which  are 
•Steam  coils.  As  it  is  "cooked"  in  the  oil  boiled  out  and  left 
from  previous  boilings,  the  packing  is  stirred  around  from 
time  to  time.  During  this  stage  of  the  operation,  much  of  the 
dirt,  grit,  babbitt,  etc.,  is  worked  out,  after  which  the  warm, 
spongy  packing  is  transferred  to  the  table  of  an  air  press,- 
shown  at  the  end  of  the  boiling  vat.  This  press  has  a  cylinder 
about  30  in.  in  diameter  and  exerts  a  pressure  of  approximate- 
ly 35  tons,  effectively  squeezing  out  any  oil  remaining  in  the 
packing,  the  oil  draining  off  through  the  base  of  the  press  and 
the  molasses  gate  seen  near  the  front  of  the  press. 

This  oil,  together  with  that  secured  in  the  boiling  vat,  is 
filtered  thoroughly  through  a  three-stage  water  filter  illus- 
trated in  Fig.  2,  the  operation  of  which  is  as  follows:  With 


all  tanks  full  of  water  to  their  respective  overflow  points,  oil 
is  poured  into  the  right  hand  tank  and  overflows  down  the 
first  pipe.  The  difference  in  head  is  sufficient  to  force  the 
oil  and  water  ahead  of  it  down  the  first  overflow  pipe  and 
into  the  bottom  of  the  second  tank,  a  movement  which  con- 
tinues as  long  as  oil  is  poured  inio  the  first  tank.      Being 


Fig.   1 — Sheet   Iron   Boiling   Vat   Used   in    initial    Removal  of    Dirt  anc» 
Babbitt    from    Journal    Packing 

lighter  than  water,  the  oil  rises  slowly  in  finely  divided  parts 
through  the  water  in  the  second  tank  to  its  overflow  pi|)e. 
As  the  oil  rises,  solid  particles  of  dirt  and  grit,  heavier  than 
water,  separate  from  the  oil  and  sink  to  the  bottom  of  the 
tank.  This  operation  of  filtering  the  oil  continues  through 
the  three  stages  when  it  is  finally  drawn  off  from  the  l)Ottom 
of  the  last  tank.      .A?  occasion  demands,  each  tank  is  cleaned 


Fig.   2 — Three-Stage   Water   Filter  for   Cleaning   OH 

by  opening  the  gate  at  the  bottom  and  drawing  off  enough 
water  to  remove  all  sediment  and  collected  dirt. 

The  dry  wool  waste  is  taken  to  a  screening  table  with  a 
diamond  shaped  screen  opening,  the  length  of  each  side  being 
1  Yi  in.  Being  thoroughly  forked  over  this  screen,  all  short 
lengths  are  worked  through  as  well  as  any  dirty  residue.  The 
resulting  waste  and  filtered  oil  are  used  without  addition  of 
new  material  in  making  up  packing  for  freight  car  equipment. 


The  Use  of  Wood  in  Freight -Car  Construction 

Relative    Merits    of    Steel    and    Wood    for    Open  i^; /;::;' 

and    Closed   Top    Cars — Use    of    Graded    Lumber     -..•'  'r'''f:,y'.'.'-:'.i''i 

By  H.  S.  SACKETT  '    ; '.    :'-l:^2  ':-  ;^':  ■■V:'^'} 

Assistant  Purchasing  Agent,  Chicago,  Milwaukee  &  St.  Paul        ^^''■-    '  '•'■l.'^.::  '■   ["y-!^-'  -y'': 


THE  fact  that  over  two  billion  feet  of  lumber  and  timber 
are  used  annually  m  the  United  States  for  the  mainte- 
nance of  freight  equipment  and  for  the  construction  of 
new  cars,  representing  an  annual  outlay  for  material  alone 
of  over  $50,000,000,  is  ample  evidence  of  the  importance  of 
wood  in  this  big  industry. 

The  first  freight  cars  used  for  railroad  transportation  in 
this  country  were  built  of  wood  and  this  great  natural 
resource  has  been  an  important  factor  in  their  construction 
ever  since.  In  recent  years  steel  has  competed  with  wood, 
especially  in  the  construction  of  gondola  and  other  types 
of  open-top  cars,  but  whether  this  change  has  been  an  eco- 
nomical one  or  not  remains  a  question. 

From  recent  studies  made  of  the  subject  by  disinterested 
commissions,  the  indications  are  that  even  for  open-top  cars, 
wood  is  still  the  most  economical  material.  With  the  grow- 
ing scarcity  of  timber,  however,  and  the  apparently  unlimited 
supply  of  steel  available,  it  is  probable  that  this  latter  ma- 
terial will  always  be  a  prominent  factor  in  the  construction 
of  cars,  and  especially  so,  if  some  agent  is  found  to  reduce 
materially  the  present  high  rate  of  loss  from  rust  and 
(orrosion. 

In  the  construction  of  the  lirst  cars  wood  was  almost  uni- 
versally used  for  all  parts,  except  of  course  the  running 
near.  Within  the  past  decade,  however,  with  the  introduction 
of  heavy  motive  power,  which  sf>ells  long  and  heavy  trains. 
it  has  been  found  that  wood  is  no  longer  capable  of  with- 
.-^tanding  the  heavy  shocks  incident  to  such  operation,  and 
it  is  generally  conceded  by  all  car  builders  that  the  freight 
car  of  the  future  must  be  of  steel  underframe  and  steel  draft 

rigging. 

This  limits  the  use  of  wood  to  unimportant  parts  of  the 
underframe,  such  as  intermediate  sills  and  cross-beams,  and 
to  the  sup>erstructure  of  the  car.  In  the  case  of  open-top  cars 
this  means  only  posts  and  side  and  end  plank  and  decking, 
hut  in  box,  stock,  and  furniture  cars,  etc.,  it  means 'also 
siding,  lining  and  roofing. 

Steel  vs.  Wood  for  Open-Top  Cars 

To  take  up  the  question  of  open-top  cars  first,  statistics 
gathered  by  operating  officials  of  some  of  the  larger  railway 
systems  seem  to  indicate  that  the  cost  of  maintaining  steel 
gondola  cars  over  a  period  of  years  is  greater  than  for  com- 
posite (wooden  and  steel)  cars  of  the  same  type.  The  data' 
collected  show  that  all-steel  gondola  cars  in  their  twelfth 
year  of  service  cost  over  36  per  cent  more  to  maintain  than 
did  the  composite  gondola.  Of  course,  it  is  probable  that 
during  the  first  five  years  of  its  life  the  steel  gondola  cost 
less  to  maintain,  but  it  is  felt  that  taking  the  entire  twelve 
years  as  an  average,  the  cost  would  be  more  for  the  mainte- 
nance of  the  steel  than  the  composite  gondola. 

It  is  furthermore  interesting  to  note  that  but  60  per  cent 
of  the  composite  gondolas  in  service  required  repairs,  while 
72  per  cent  of  the  steel  gondolas  were  obliged  to  be  brought 
to  the  shops.  The  actual  time  that  a  car  is  in  service  and 
earning  money  for  the  road  is  an  important  consideration  in 

•Abstract   of   a  paper  presented  at   the  .-"nmial   meetinsr.   New   York,   De- 
cember, 1920,  of  tbe  American  Society  of  Mechanical  Engineers. 

*PapeT  by  Wn».  Qneenan,  asastant  superintendent  of  shops,  C.  B.  &  Q. 


determining  its  general  utility.    It  is  also  interesting  to  note  v% 
the  conclusions   in    favor  of  the  composite  gondola,   which  ■• 
are  as  follows:  .;•.' 

The  initial  cost  of  the  composite  gondola  with  the  present  price  '., 
of  steel  is  less  than  the  all-steel  gondola.  :'  ■: 

The   composite    type    of    car    costs    less    to    maintain    than    the  ;-,'.' 
steel  gondola. 

The  sides  of  the  composite  car  do  not  bulge  as  do  those  ol,:"'.; 
the  steel  car.  -,•';-."'•• 

The  records  show  that  while  the  composite  car  costs  more  to 
repaint  than  the  steel  car,  it  does  not  require  painting  as 
frequently. 

A  large  portion  of  the  repairs  to  composite  cars  can  be  taken 
care  of  at  other  than  steel-car  shops. 

Certain  properties  in  coal  cause  corrosion  to  steel,  and   wood     ■}■ 
is  not  affected  by  them.  "'' 

Tabic  1  shows  the  annual  cost  of  repairing  freight  cars 
since  1908.  It  will  be  noted  from  this  table  that  the  cost  of 
repairs  per  car  has  increased  from  $59.30  in  1908  to  $80.30 
in  1914,  an  advance  of  over  35  per  cent.    This  higher  cost 

'.:■-•'•:•-:'■;  Table  1— Anmoal  Cost  of  Rx?aibing  Fhicht  Cabs  %  '■■  ■ 


--•-•.■'>•    .  -'.'.'         Number 

Vear  freight  cars 

1908  ...v..'..".  ...  2.089,302 

1909 2,C73,606 

1910    ..  2,135,121 

1911 2,117,644    ; 

1912 2,140.687 

1913  .... 2,209,53-3 

1914  ............  2,263,015 


Cost 

Ton-miles 

of  repairs 

peril 

per  car 

repair  cost 

$59.30 

1.762 

59.70 

1,768 

65.60 

1.821 

:■■:  65.10 

1.81  S 

-65.50 

1.858 

■..   74.ro 

1.802    > 

.\  m.3.0 

1.56S 

1,000  ton-mile* 

freight  car 

104.5 
lOS.S 

119.S      .     ' 
117.9   :... 
t2U 


^^' 


is  due,  of  course,  to  a  number  of  factors,  but  it  is  felt  that  na  ••,':>:. 
small  part  of  it  is  due  to  the  use  of  steel,  which  requires  a' ,,  •. 
greater  outlay  for  material  and  a  higher  cost  to  repair,  owing  ' 
to  the  fact  that  it  takes  longer  to  make  like  repairs  on  a 
steel  car  than  on  a  wooden  one.    It  must  also  be  borne  in 
mind  that  this  higher  cost  is  ver\-  largely  due  to  the  much 
rougher  usage  to  which  freight  equipment  is  now  subjected. 
In   recent  years-  the  freight  business   of  the   railroads  has 
grown  enormously,  and  has  necessitated  the  construction  of 
gravity  yards  for  switching,  and  the  use  of  fewer  switchmen 
[ler  cars  handled  than  in  former  years.    This  has  resulted  in 
severe  handling  of  freight  equipment,  and  is  probably  re- 
.<ponsible  to  a  greater  degree  than  any  other  factor  for  the 
increased  cost  of  repairs  in  recent  years. 

.;-,    -.i.;     Steel  vs.  Wood  for  Closed-Top  Cars   -  .  ■'-  .■ 

In  the  case  of  closed-top  cars,  such  as,  for  example,  stock,  :  • 
box,  and  furniture  cars,  there  is  but  little  doubt  that  under /.::!' 
present  railroading  conditions  the  understructure  should  be 
of  steel  with  a  wooden  superstructure.  The  steel  under- 
structure is  required  to  withstand  the  shocks  of  service  and 
to  give  rigidity  and  stability  to  the  car,  while  the  wood  is 
desired  to  give  lightness  and  general  utility  to  the  body.  Some 
all-steel  box  cars  are  in  use  today,  but  their  heaviness  and 
the  fact  that  nails  and  cleats  cannot  be  used  in  them  to  brace 
and  hold  the  lading,  are  strong  factors  against  the  use  of 
this  material.  It  has  not  met  with  favor  with  shippers  gen- 
erally and  probably  will  not  as  long  as  wood  continues  to 
remain  available.  No  material  has  yet  been  discovered  which 
combines  the  properties  of  strength,  lightness,  availability, 
and  ease  of  working  such  as  possessed  by  wood,  and  until 
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p^^tf,  the  luiiuili-  mu>t  ln'  rai.-id  lo  thf  i)(»>itit)n  shown  by  tin 
(lotted  lint's.  When  the  two  connectors  are  coupled,  the 
handle  is  hekl  in  the  vertical  position  and  there  is  no  jx)ssi- 
i)ility  of  the  plate  Itecominu  unfastened.  It  will  Ix-  notetl 
from  the  illustration  that  the  gaskets  are  tajXTed  to  fit  the 
plate  and  the  air  hrake  and  >iiL:Mal  ports  have  a  sinule  gasket 
in  common.  \\  itli  slight  change>  in  the  gasket  holder,  A.R.A. 
-tandard  air  hcse  gaskets  could  probably  Ix'  used.  In  tlu 
ile.xiL'n  of  the  head,  f>rovision  has  been  made  for  tin-  attach 
ment  of  electrical  connections  at  the  toj)  of  the  liead  casting. 
.\ll  conntTtions  lietween  the  (onnettor  heail  and  the  train 
line  are  made  by  pi|K-  and  Hexible  joints,  both  the  liarco  and 
.M(l.aughlin  ty|K'  being  u-ed.  In  order  to  make  the  connec- 
tion.- to  tlie  iuad,  tee>  are  in>rrti(i  in  tin  train  line.-  behind  the 
atiiik-  t(hk-.      ()rdinar\    air  « (u  k-  a:e  ii.-ed  in  the  air  con  nee - 


A     Side    View    cf     tlie    Connectors    in    the    Coupled     Position 

lion-  anrl  .1  (|uick  opening  tlirdtle  \al\t-  in  tlu  -tram  pa--agi . 
I  hi'  levers  for  the  operation  of  the.-c  cot  k>  are  phucd  toward 
the  tenter  of  the  car  ju>t  behind  the  stej>s.  where  they  can  be 
reached  from  the  side  wiiiiout  ^oing  between  tin  car.-.  Tlx 
piping  and  cocks  to  which  the  rubber  lio-e  are  tonneiled  an 
in;t  di-turbfd  in  tlu-  installation  of  the  ctiupler  and  for  tliai 
reason  no  other  provision  is  made  for  intert  hanging  with 
I'liiipmtrit  fitted  with  tlu-  standani  t ';niu-t  lion-. 


Joiiriiai     Parking 


Krclaiiiation 


Jiiurnal  packing  represent-  a  1  lavidi-rabK-  item  of  Ktst  iti 
.  ar   maintenante.      X'ariou-    roads    liavt.    tUveloiH-d    tliffertiil 
iiu-thods    of    reclaiming    packing    ri_-moved    because    of    cul 
journals,  hot  f>o.\es  or  in  tlie  course  of  ordinary  repairs.      1  li. 
iiietluxl  illu-trated  and  described  in  this  article  has  l)cen  dt- 
\is(d  and  tried  out  with  exceiitionally  gcxjd  nsull-. 

The  journal  packing  as  received  ;.t  the  oil  hou.<e  is  placed 
in  the  large  vat  shown  in  Fig.  1.  in  the  bottom  of  which  an 
-tt-am  coil-.  .As  it  i-  ■'ftxikt-d''  in  the  oil  boiled  out  and  lef* 
from  previous  boilings,  the  packing  is  stirred  around  from 
time  to  time.  During  this  stage  of  the  operation,  much  of  the 
dirt,  grit,  babbitt,  etc.,  i-  worked  our.  after  which  the  warm 
-|M;ngy  ] UK  king  is  transfern-d  to  'lie  table  of  an  air  ])ress, 
-hown  at  the  end  of  the  boiling  vat.  Thi^  press  has  a  cvlinder 
about  .rO  in.  in  diameter  and  exerts  a  pressure  of  approximate- 
ly .>,>  ton.5,  effectively  scjueezing  out  any  oil  remaining  in  the 
pat  king,  the  oil  draining  off  through  the  base  of  the  press  and 
the  molasses  gate  seen  near  the  front  of  the  press. 

This  oil,  toirethcr  with  that  secured  in  the  boiling  vat,  is 
tlltered  thoroughly  through  a  three-stage  water  filter  illus- 
trated in  Ylii.  2.  the  o{X'ration  of  which  is  as  follows:  With 


all  tank-  full  of  water  to  their  re>pective  overtlow  [(oinl.-,  oil 
i-  jioured  into  the  right  hand  tank  and  overflows  down  the 
first  pipe.  The  differenie  in  head  i-  -ufficient  to  fonc  tlu- 
oil  and  water  ahead  of  it  down  the  tir-t  overflow  pipe  and 
into  the  bottom  of  the  secdini  tank,  a  movement  whith  t<tn 
tinue-   a-    loni:  a-   oil    i-   iioureil    into  the    tirst    tank.      lieini: 


F"ig.    1 — Sheet   iron   Boiling   Vat   Used   in    Initial    Removal   of    Dirt   and 
Babbitt    from     Journal     Packing 

lighter  than  water,  the  oil  ri>e.-  .-lowi\  in  tinel}  tlivide«l  parts 
through  the  water  in  the  second  tank  to  its  overtlow  jiipe. 
.\s  the  oil  rises,  solid  partit  le-  of  dirt  and  grit,  heavier  tlian 
water.  sej)arate  from  the  oil  and  sink  to  the  bottom  of  the 
tank.  This  operation  of  filtering  the  oil  tontinue-  through 
the-  three  stages  when  it  i-  finally  drawn  off  from  tlu-  bottom 
of  the  la-t  tank.      .\s  ocia-ion  demands,  eat  h  tank  is  1  leaiu-d 


Fig.    2 — Three-Stage    Water    Filter   for    Cleaning    Oil 

by  Opening  the  gate  at  the  bottom  and   drawing  off  enoiigli 
water  to  remove  all  sediment  and  tollected  dirt. 

The  dry  wool  waste  is  taken  to  a  .^^creening  table  with  a 
"liamond  shaped  screen  opening,  the  length  of  each  side  being 
1' j  in.  Being  thoroughly  forked  over  this  screen,  all  short 
lengths  are  worked  through  as  well  as  any  dirty  residue.  The 
resulting  waste  and  filtered  oil  are  used  without  addition  of 
new  material  in  making  up  j)acking  for  freight  car  etjuipment. 


The  Use  of  Wood  in  Freight -Car  Construetion 

Relative    Meritt*    <»f    Steel    aii<l    ^  ood    iur    Open 
and    (Josed    Top    Cars- -I  s«'    of    (iraded    Knniher 

By  H.  S   SACkKTT 

A!-^-i>tanl   Piirrhapiiig  Agent,  Chicajio,  Milv\auk«'e   X   Si.   I'aiil 


THE  fact  that  ovir  iwo  billion  krt  of  luniltir  and  tiniljcr 
arc  used  uiinuallv  m  ilu-  United  States  for  the  mainte- 
nance of  frei.L^ht  e(iuii)ment  and  for  the  construction  ol 
iKW  cars,  representing  an  annual  outlay  for  material  alone 
of  over  $50,000,000,  is  am])k-  ivi(it.n(c  of  the  importance  of 
wood  in  this  big  industry. 

The  first  freight  cars  used  for  railroad  tran.sportation  in 
this  country  were  huilt  of  wood  and  this  great  natural 
resource  has  been  an  important  factor  in  tluir  construction 
ever  since.  In  recent  years  stcx-l  has  competed  with  wood, 
ispecially  in  the  construction  of  gondola  and  other  type> 
of  open-top  curs,  but  whether  this  change  has  been  an  eco- 
nomical one  or  not  remains  a  (juestion. 

Krom  recent  studies  made  of  the  subject  by  di>intere,->ted 
.  omniissions,  the  indications  are  that  even  for  open-top  cars, 
wood  is  still  the  most  economical  material.  With  the  grow- 
inti  scan  ity  of  timber,  however,  and  the  apparentl}  unlimited 
supply  of  steel  available,  it  is  probable  that  this  latter  ma- 
urial  will  always  be  a  prominent  factor  in  the  construction 
of  cars,  and  espeiially  so.  if  some  agent  is  found  to  reduce 
materially  the  present  high  rati'  of  loss  from  ru>'t  and 
•  orrosion. 

In  the  lonstruction  of  tlie  hrsi  cars  wood  was  almost  uni 
vi  rsall\  used  for  all  parts,  except  of  course  the  running 
^rar.  \\  ithin  the  pa.-l  decade,  however,  with  the  introduction 
of  heav\  motive  power,  whii  h  spi-lls  long  and  heav\  train-. 
il  has  bi'cn  found  llial  wood  i.-  no  longer  cap<d)le  of  with- 
-tandnig  tiie  heavy  shocks  imident  to  such  oi)cration.  a!id 
it  is  generally  conceded  I  a  all  car  buiklers  that  the  freight 
■  ar  of  the  future  must  be  of  steel  underframe  and  >lcel  driift 
rigging. 

This  limits  the  use  of  wood  to  unimportant  parts  of  the 
ijnderframe,  .such  as  intermediate  .-ills  and  cross-beams,  and... 
to  the  superstructure  of  the  car.  In  the  case  of  open-top  cars 
til  is  means  only  po.-ts  and  side  and  end  plank  and  decking. 
but  in  box,  stock,  and  furniture  cars,  etc.,  it  means  also 
-iciing.  lining  and  rcx)fing. 

Steel  vs.  Wooil   for  Open-Top  (-ar>* 

To  taki-  up  the  <|uestion  of  open-top  car.-  first.  -tati.stics 
iiathered  by  operating  officials  of  some  of  the  larger  railway 
-xstims  seem  to  indicate  that  the  cost  of  maintaining  steel 
L;ondola  cars  over  a  period  of  years  is  gre\Tter  than  for  coni- 
jiosite  (wooden  and  steel)  cars  of  the  same  tyj)e.  The  data' 
(ollected  sliow  that  all-steel  gondola  cars  in  their  twelfth 
\ear  of  service  co.'^t  over  .>6  per  cent  more  to  maintain  than 
did  the  com|)osite  gondola.  Of  course,  it  is  [)roba])le  that 
during  the  first  five  years  of  its  life  the  steel  gondola  cost 
les-  to  maintain,  but  it  is  felt  that  taking  the  entire  twelve 
years  as  an  average,  the  cost  would  be  more  for  the  mainte- 
nance of  the  steel  than  the  composite  gondola. 

It  is  furthermore  interesting  to  note  that  but  60  per  cent 
of  the  composite  gondolas  in  ser\-ice  Required  repairs,  while 
72  per  rent  of  the  steel  gondolas  were  obliged  to  be  brought 
to  the  shops.  Tlie  actual  time  that  a  car  is  in  service  and 
carninL'  monev  for  the  road  is  an  important  consideration  in 

*.M)stiact    of    a   paper    pres>*ntPfl    at    tlir   .'nrmnl    mcrlintr.    New     Vurk,    Dc- 
rem^er,  T'rn,  of  tbc  .\merican  SooietT  of  Mechanical  EnRineer<=. 

>Pap^r  hy  Wm.  Qneenan,  assistant  ciu'erintf-ndem  of  shop*.  C    R.  &  O. 


determining  its  general  utility.  It  i.-  al.-u  intcrisun^  lo  liole 
the  conclusions  in  fiivor  of  the  «.xjinp<».-ite  gondola,  which 
are  as  follows:  . 

riio  initial  c<,)st  of  the  eoniixisiic  gondola  s\hh  the  iireM-'in  price? 
lit'  -t(  el   i.s  less  than   die  all--teel  gondola. 

Tlie  Composite  tyiK'  of  car  eo.>is  less  to  maiiitani  tlian  ihe 
^teel   go!ul(Ha.  ,. 

The  .sides  of  the  eoniiio.-ite  car  di«  not  buljic  a-  do  those  ot 
the   steel   ear. 

The  recorrjv  -how  that  wliilc  the  C(>niiK».-ite  ear  in^ts  more  to 
repaint  than  the  steel  car.  it  clcx-s  not  require  paiutniu  a> 
I  rec^uentlv . 

.\  lar^e  piirtion  of  the  repair>  to  coiViposite  ears  can  \h  taki-n 
lare  of  at  otlicr  than  -teel-car  sliop- 

Certain  propertie>  in  coal  catist-  cornoion  to  steel,  mu]  wood 
1-  noi  affected  In-  them. 

Talilc  1  showv  the  annual  cost  of  repairing  freight  car> 
-inci'  ]<MKS.  1 1  will  be  noted  from  ihi-  table  that  the  co^t  of 
repair.',  per  car  ha.s  iucrea.sed  from  S5V..-iO  in  1908  to  $80.30 
in   I'M 4.  an  advance  of  over  .>5  jxt  cent,     this  higher  cost 


Ti  n-milcs  l,Ot¥>  i..n  nnlt«- 


Tabik  1 

— Axse/.u  Cost 

OF   Repaibj> 

Number 

Cost 

.  t 

ot  repair- 

Year 

freight  cai  > 

Ijcr  car 

1908 

... 

..    -'.fl89,.'(iJ 

-  559.30 

1909 

...    -r,C7.^tiOf. 

59, 7i' 

1910 

.    .?.135.i:i 

'>5.(><' 

1911 

.    -Ml/, 6.14 

65.  K' 

1912 

.  j,im).(>k: 

o5.Sf» 

1913 

-■,209.5.'.: 

74  rit 

\^U 

:.     2,26.^.0]?' 

m  M> 

pet  $1 
it'l>air  ct>t«t 

1.762 
1,768 
1.&21 
1,815 

l«.St< 
l,'Si)J' 

I  Mi 


l<r 
fruiJrt  v.ir 

104,5 
lOS.S 
U9;.'; 
117.9 

121. 5 
lo4.t> 


is  due.  of  cour.-e,  to  .i  number  of  lactors.  t>ut  it  is  felt  that  net 
-mall  part  oi  it  is  chie  to  the  use  of  steel,  which  rccjuires  a 
greater  outlay  for  material  and  a  higher  cost  to  repair,  owing 
to  the  fact  that  ii  take-  Icjiiger  to  nuke  like  repairs  on  a 
-teel  car  than  on  a  wocxlen  one.  It  muA  ;il-o  be  l>«»rnc-  in 
mind  that  this  higher  cost  is  ver>-  largeh  due  to  ;he  much 
rougher  Usage  to  which  freight  e<iuipmeiit  i-  now  subiected. 
In  recent  year-  the  freight  business  of  the  railroads  ha^ 
grown  c^normou.-ly.  and  has  necessitated  the  construction  of 
gravity  yards  for  switching,  and  the  use  of  fewer  switchmen 
pcT  cars  handled  than  in  former  years.  This  has  re.<:ulted  in 
-evere  handling  of  freight  eciuifmient,  and  is  probablv  re- 
-ponsible  to  a  greater  degree  than  any  other  factor  for  the 
increased  cost  of  repairs  in  recent  years. 

St<-el  vs.  Woo«l  f<>r  Cl6se«l-T«.i.   C;ar> 

In  the  ca>c  of  closed-top  cars,  such  as.  for  example,  -tcxk. 
bo.\,  and  furniture  cars,  there  is  but  liitlv  doubt  that  under 
j.re.sent  railroading  conditions  the  undi-r-tructurc  -hould  be 
of  steel  with  a  wooden  superstructure.  The  steel  under- 
structure  is  required  to  withstand  the  shocks  of  .scrviio  and 
to  give  rigidity  and  sta])ility  to  the  car,  while  the  wood  is 
desired  to  give  liglitness  and  general  utility  to  the  hodv.  Some 
all-steel  box  cars  are  in  use  today,  but  their  heaviness  and 
tlie  fact  that  nails  and  cleats  cannot  he  used  in  them  to  l>race 
and  hold  the  lading,  are  strong  factors  against  the  use  of 
this  material.  It  has  not  met  with  favor  with  shippers  gen- 
( rally  and  probably  will  not  as  long  as  wood  continues  to 
remain  available.  N'o  material  has  yet  been  discovered  which 
combines  the  properties  of  strength,  lightness,  availability, 
and  ease  of  working  such  as  pos.«es.sed  by  wood,  and  until 
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such  a  material  is  developed  and  made  available,  wood  will 
undoubtedly  continue  to  be  universally  used  for  the  super- 
structure of  freight  cars. 

The  dead  weight  of  cars  is  also  an  important  factor  in 
considering  the  cost  of  and  earnings  from  freight  haul.  There 
is  no  doubt  but  what  the  excessive  weight  of  the  all-steel 
car  has  been  one  of  tlie  most  deterrent  factors  to  its  general 
adoption  in  freight-car  construction,  and  this  fact,  together 
with  its  lack  of  readily  available  repair  parts  and  the  large 
expenditure  required  to  equip  shops  to  efficiently  handle  all- 
steel  equipment,  has  combined  to  retard  and  limit  its  use. 

Graded  Lumber  in  Car  Construction 

It  seems  pertinent  to  say  a  word  at  this  time  as  to  the 
grades  of  material  required  for  the  different  parts  of  the 
body  of  the  car.  In  the  early  days  when  the  supply  of  wood 
in  this  country  waa  thought  to  be  inexhaustible,  clear  grades 
of  wood  were  generally  demanded  by  the  car  builders,  and 
in  the  construction  of  new  cars  this  is  generally  the  practice 
at  the  present  time,  especially  for  car  roofing  and  siding, 
sound-knotted  stock  being  used  for  decking  and  lining. 
Some  of  the  more  progressive  railroads,  however,  have  gone 
a  step  further  in  recent  years  and  many  are  now  using  sound- 
knotted  stock  for  siding  and  roofing  for  repair  and  main- 
tenance work.  There  is  no  doubt  but  what  such  a  practice 
is  economical  and  based  on  sound  judgment,  for  certainly 
there  is  no  necessity  for  using  clear  material  for  the  repair 
of  many  classes  of  freight  equipment,  the  life  of  which  may 
not  be  in  excess  of  seven  to  ten  years.  One  large  railway 
system  which  not  only  constructs  its  own  cars  but  does  re- 
pairing on  a  large  scale,  has  adopted  the  following  practice 
as  to  grades: 

.••.;■'-:.  FOR    NEW    CASS 

»•   •       ■     ■•"■■_• 

Siding    No.  2  Clear  and  Better  Fir 

RootinR    ( liouble  board   roof) No.  2  Clear  and  Better  and 

Select  Common   Fir 

Rooting    (  metal-covered ) Select  Common  Fir 

Lining Select  Common  Fir 

Decking    Select  Common  Fir 

./.'._'■■■■      ^.     ^Vj!-.  ;.;".:.. ^Ff^R     REPAIR     WORK 

Siding   . .  .iy.i/v..>>>i.A,.i...^'o.  3  Clear  and  Select  Common  Fir 

Rooting     ........ ..^ Select  Common  Fir 

Lining No.  1  Common  Fir 

Decking    ...*. .4. .. •..\.. No.  1  Common  Fir 

On  this  particular  railroad  the  saving  on  this  amended 
practice  amounts  to  over  $500,000  per  year,  and  its  economy 
is  apparent. 

As  far  as  specifications  for  end  sills,  door  and  side  posts, 
belt  rails,  etc.,  are  concerned,  practice  varies  widely  among 
the  various  railroads.  Some  still  insist  on  oak  for  such  pur- 
poses, and  others  have  gone  to  fir  and  pine.  With  the  rigid 
steel  underframe  it  is  believed  the  use  of  soft  woods  is  more 
justified  than  ever  for  posts  and  belt  rail,  but  unless  well 
protected  with  steel  plates  it  is  believed  the  use  of  oak  end 
sills  is  still  to  be  recommended.  Oak  and  other  hard  woods 
are  becoming  more  scarce  and  higher  in  price  each  year  and 
it  is  felt  that  the  general  practice  very  shortly  will  be  pine 
or  fir  end  sills  properly  reinforced  with  steel. 

. . '  : ;..  Some  Advantages  of  Wooden  Cars 

An  important  feature  of  car  construction  which  is  decid- 
edly in  favor  of  wood,  is  its  general  ease  of  working  and 
adaptability  to  repair,  and  this  is  brought  about  not  only 
from  its  qualities,  which  make  it  easy  to  cut,  saw  and  shape, 
but  also  by  its  almost  universal  availability.  We  have  been 
a  wood-using  nation  for  over  a  century,  and  artisans  familiar 
with  its  properties  and  able  to  work  it  are  always  at  hand. 

It  is  also  rather  curious  that  the  salvage  value  of  wooden 
cars  is  greater  than  that  of  steel  cars,  and  no  one  doubts 
this  who  has  seen  the  two  types  of  cars  in  a  seriously  wrecked 
condition.    The  wooden  car  may  be  quickly  and  easily  re- 


paired, while  the  steel  car  is  only  rehabilitated  at  a  high  cost, 
or  for  the  most  part  is  fit  for  the  junk  pile. 

The  Importance  of  Well-Seasoned  Wood 

Before  using  wood  in  the  building  of  freight  cars  it  is 
vitally  important  that  it  be  well  seasoned.  When  our  grand 
fathers  built  a  house  they  expected  it  to  last  a  century,  anc 
it  usually  did,  for  they  took  great  care  to  properly  seasor 
the  wood  before  putting  it  to  use.  In  the  houses  nowadays, 
however,  we  use  wood  almost  before  it  is  dry  from  the  saw 
and  the  result  is  that  our  American  frame  houses  today  art 
old  at  15  or  20  years  and  we  do  not  get  anywhere  near  the 
service  out  of  the  wood  that  we  should.  Too  often  today  wt 
also  see  freight  cars  built  of  green  lumber  and  timber,  with 
the  result  that  within  a  few  months  the  bolts  are  loose,  the 
wood  having  shrunk  away  from  the  original  fastenings.  This 
causes  rapid  deterioration  and  large  timbers  often  quickly 
rot,  particularly  those  containing  sapwood. 

It  is  safe  to  say  that  every  railroad  in  the  country  should 
at  all  times  carry  on  hand  an  18  months'  supply  of  oak  and 
other  hard  woods  and  a  12  months'  supply  of  fir,  pine,  and 
other  soft  woods.  All  this  material  when  received  should  be 
jjroperly  piled  for  air  seasoning,  and  in  the  case  of  clear 
material  used  for  important  parts,  such  as  car  siding,  should 
be  run  through  the  dry  kiln  just  prior  to  use. 

Increasing  attention  has  been  given  in  recent  years  to  the 
preservative  treatment  of  certain  parts  of  freight  cars,  and 
experiments  have  been  made  by  some  of  the  more  important 
railway  systems  in  the  treatment  of  such  items  as  stock-car 
decking,  side  and  intermediate  sills,  roofing,  etc.  While 
these  experiments  have  not  been  conducted  for  a  sufficient 
length  of  time  to  determine  actual  results,  the  indications 
are  that  the  preservative  treatment  of  such  car  parts  as  are 
particularly  liable  to  decay  is  profitable  and  will  shortly  be 
adopted  as  standard  practice  by  the  more  progressive  rail- 
roads. The  conclusion  is  inevitable  that  the  sujierstructure 
of  freight  cars  will  continue  to  be  of  wood  as  long  as  it  is 
available  at  a  reasonable  price. 


Shop    Safety    Gate 

Many  railroad  shops  are4:)uilt  upon  such  restricted  prop- 
erties that  switching  tracks  are  located  close  to  shop  build- 
ings. This  makes  a  dangerous  condition  when  shop  doors 
open  out  upon  these  tracks.     To  eliminate  possible  accidents. 


A  Simple,  Effective  Means  of  Preventing  Accidents  During  Switch- 
ing   Operations 

a  safety  gate  has  been  devised  by  one  shop  which  is  chained 
across  the  door  opening  when  the  track  is  being  used  and 
similarly  chained  across  the  track  during  periods  when  not 
in  service.  ^ 


Designing  Brake  Heads  for  Uniform  Shoe  Wear 

Principles    Applicable    to    Heads    Used    On 
Wheels  Revolving  in  One  or  Both  Directions 

BY  H.  M.  P.  MURPHY 


ALTHOUGH  the  unequal  wear  of  brake  shoes  is  fre- 
quently caused  by  inif)erfections  in  the  metals  em- 
ployed in  their  manufacture  and  also  by  the  use  of 
improper  forms  of  suspension  hangers  for  brake  beams,  one 
of  the  chief  causes  of  this  undesirable  result  is  the  incorrect 
location  of  the  hanger  eye  and  the  brake  beam  socket  in  the 
brake  head.  In  order  to  overcome  the  last  mentioned  evil 
and  thus  to  obtain  uniform  shoe  wear  as  nearly  as  practical 
conditions  will  permit,  the  following  methods  should  be 
employed  whenever  possible  in  the  design  of  brake  heads. 

Methods  for  Determining  the  Leading  Dimensions  of  Brake 

Heads 

For  reasons  which  will  appear  later,  two  cases  must  be 
considered  in  the  design  of  brake  heads,  one  applying  to 
heads  used  on  ordinary  railway  cars  which  run  equal  dis- 
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The  value  of  C  as  reccmimended  by  the  Mechanical  Division 
of  the  American  Railway  Association  is  approximately  33^ 
in.  for  cars.  The  symbols  C  and  R  will  be  emplo|\'ed  here- 
after to  designate  the  dimensions  indicated  in  Fig.  2. 

Case  1 :  This  case  applies  to  brake  heads  to  be  used  for 
wheels  rotating  equally  in  both  directions. 

In  order  to  obtain  uniform  shoe  wear  the  following  in- 
structions should  be  observed:  The  hanger  eye  may  be  lo- 
cated at  any  point  in  the  head  providing  that  the  hanger  is 
of  sufficient  length  to  maintain  an  approximately  constant 
angle  with  the  center  line,  EF,  Fig.  1,  of  the  shoe,  but  as 
hangers  are  usually  too  short  to  produce  this  effect,  the  rec- 
ommended location  of  the  eyt  is  directly  on  the  center  line 
EF,  see  Fig.  3. 

The  brake  beam  eye,  or  socket,  should  be  located  at  some 
point  on  the  line,  hk.  Fig.  3,  the  point,  h,  denoting  the  point 
of  intersection  of  the  center  line,  EF,  and  the  center  line  of 
the  hanger,  whether  the  hanger  eye  be  located  as  previously 
1  recommended  or  not.  As  indicated  in  the  figure  referred  to 
the  line,  hk,  is  required  to  make  the  angle.  A,  with  the  cen- 
ter line  EF,  and  it  should  be  noted  that  this  angle  must  be 
laid  off  towards  the  top  of  the  shoe  in  ever}'  case,  that  is,  the 
brake  beam  eye  must  be  located  on  the  line,  hk,  above  the 
center  line,  EF,  of  the  brake  head.  The  value  of  the  angle, 
u^A,  depends  on  the  radius,  R,  of  the  wheel  and  the  vertical 


Fig.   1 

tances  in  both  directions  and  the  other  applying  to  "single 
end"  locomotives  and  motor  cars  which  run  practically  in 
one  direction  only.  Before  discussing  these  two  cases,  the 
general  conditions  and  dimensions  which  will  be  employed 
must  first  be  outlined.  In  Fig.  1,  the  standard  A.  R.  A. 
brake  head  and  shoe  are  illustrated.  The  line,  EF,  repre- 
sents the  middle  radius,  or  center  line,  of  the  shoe,  the  arc, 
MN,  represents  the  shoe  surface  when  the  shoe  is  half  worn 
(the  wear  being  assimied  as  uniform),  and  the  point,  /,  rep- 
resents the  middle  point  of  the  average  wearing  surface  of 
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Fig.  2 


the  shoe;  these  same  designations  will  be  used  in  connection 
with  the  subsequent  sketches  and  descriptions.  Moreover,  in 
Fig.  2,  W  represents  the  wheel  center,  R  represents  the  radius 
of  the  wheel  and  C  represents  the  vertical  distance  between 
the  center,  W,  and  the  point,  g,  of  the  wheel  tread  with  which 
the  point,  /,  of  the  shoe  is  to  coincide;  or,  in  other  words,  C 
represents  the  vertical  height  between  the  horizontal  center 
line  of  the  wheel  and  the  average  central  point,  /,  of  the  shoe. 
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depression,  C  (see  Fig.  2),  of  the  central  point,  /,  of  the  shoe. 
To  determine  the  angle.  A,  when  the  values  of  C  and  R  are 
specified,  find  the  quotient  of  C  divided  by  R  and  then  refer 
to  Table  I,  where  the  corresponding  value  of  the  angle,  A, 
will  be  readily  found. "  •     ^ 

Application  of  the  Method 

Example  i:  To  illustrate  the  method  just  described,  let 
it  be  required  to  find  the  angle,  A,  which  the  line,  hk,  should 
make  with  the  center  line,  EF,  of  the  brake  head  (see  Fig.  3) 
when  the  radius,  R,  of  the  wheel  is  Ityi  in.  and  the  vertical 
distance  C  (Fig.  2)  is  3^  in. 

Solution:     To  solve  this  problem  divide  C  by  I?  thus, 
C  3.5 

—  = =  .212 

R         16.5 

By  referring  to  lable  I,  it  is  seen  that  value  of  A,  corre- 
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>ucli  ii  nVaUrial  i>  dovclupcd  and  made  available,  wuod  will 
undoubtedly  ecmtinue  to  be  univer>ull}  used  lor  the  super- 
structure of  freight  ear>. 

The  dea«l  weight  of  cars  is  also  an  important  factor  in 
eon>iderinu'  the  cost  of  and  earnings  from  freight  haul.  Ihere 
i>  no  doubt  but  what  the  e\ies>ive  weight  of  the  all-.->teel 
car  has  been  ulie  of  the  most  deterrent  factors  to  its  general 
adoplii)n  in  freight-iar  construction,  and  tiii-  fact,  togetlur 
with  its  lack  (jf  readily  available  repair  j)arts  and  the  large 
expenditure  re<]uired  to  e(|ui|)  shops  to  efticiently  hanille  all- 
steel  e<|ui[)ment.    ha>  (niiii.iiicd   to   retard   and    limit    it>  use. 

<Frailtsl  i.iiiiili<-r  it:  (!ur  (ioii.'-triK-tioii 

It  Mvms  [»ertinent  to  >ay  u  word  at  this  time  as  to  the 
grades  of  mat<"rial  reijuired  for  the  different  parts  of  the 
IkkIv  of  the  car.  In  the  early  days  wlun  tlie  supi)ly  of  ucmhI 
in  tliis  c<;untry  was  thought  to  be  ine.\hau>tible.  clear  grades 
of  wood  were  generally  demanded  l)y  the  car  builders,  and 
u\  the  construction  of  new  cars  this  is  generally  the  i)ractice 
at  the  present  time,  especially  for  car  rcM)t"ing  and  siding, 
>ound-knotted  stock  being  used  for  decking  and  lining. 
Some  of  the  more  progressive  railroads,  howeviT,  have  gone 
a  -tep  further  in  recent  year>  and  many  are  now  using  sound- 
knotted  stock  for  >iding  and  roofing  for  repair  and  main- 
tenance work.  There  is  no  doubt  but  what  such  a  practice 
is  economical  and  based  on  sound  judgment,  for  certainl\ 
there  is  no  necessity  for  u>ing  clear  material  for  the  repair 
of  many  classes  of  freight  ei|uipment,  the  life  of  which  may 
not  be  in  exce.ss  of  .seven  to  ten  years.  One  large  railway 
sy-.tem  which  not  only  constructs  its  own  cars  but  does  re- 
pairing on  a  large  -i.ile,  ha-  adopted  the  t'ollowing  practice 
a-  to  gradt^: 

I  OR     N1.\V     (  ARS 

\<K  2  C.ear  and  Hitter  I'ir 


^Kiinji . 

Koofm-i    •   loulilc    hiMP'l    ni.iii \i(.  2  I'lear  and  P.cttcr  and 

Select   Common    I'ir 

I\.<.);miu    1  ;r.(tal-c.)\.ic(l  >  .  . Select  Cuninion   Fir 

.  , Select  Coniinon  Fir 


I. mini: 
1  >eckui'. 


Select  Lommon   lir 


paired,  while  the  steel  car  i.-  only  rehabilitated  at  a  high  cos! 
or  lor  the  most  part  is  lit  for  the  junk  pile. 

The   liiiiMirtuiKo   of   Well-Sea.>iiiie(l   Wood 

Before  u>ing  wood  in  the  building  of  freight  cars  it  i. 
vitally  iin]«jrtaiu  that  it  be  well  seasoned.  \\  hen  our  grand 
lallier.>  budt  a  hou.-^e  they  expected  it  to  la.st  a  century,  am 
it  u>uall}  did,  for  they  took  great  care  to  projK-rly  seasoi 
the  wiHjd  before  putting  it  to  use.  In  the  hou.^^es  nowaday- 
however,  we  u.>e  wood  almost  before  it  is  dry  from  the  sau 
and  the  result  is  that  our  American  frame  houses  today  arc 
old  at  15  or  JO  years  and  we  do  not  get  anywhere  near  th( 
service  out  of  the  wood  that  we  should.  I\)o  often  today  Wi 
also  see  freigiit  cars  built  of  green  lumijcr  and  timber,  vvitl 
tile  re.»ult  that  within  a  few  months  the  bolts  are  loose,  th( 
wood  having  shrunk  away  from  the  original  fa.stenings.  Thi- 
cau.se.>-  rapid  deterioration  and  large  timi)er.>  often  (juicklv 
rot.  particularly  iho.>e  containing  sapwood. 

It  is  safe  to  say  that  every  railroad  in  the  country  should 
.It  all  times  carry  on  hand  an  lii  months'  supply  of  oak  and 
other  hard  woods  and  a  12  months"  supply  of  fir,  pine,  and 
other  soft  woods.  .\11  this  material  when  received  should  bt 
properly  piled  for  air  .sea.^oning,  and  in  the  ca.se  of  clear 
material  used  for  important  parts,  such  as  car  siding,  should 
Ik-  run  through  the  dry  kiln  just  prior  to  u.>e. 

Increasing  attiiition  has  lieen  given  in  recent  years  to  the 
preservative  treatment  of  certain  parts  of  freight  cars,  and 
experiments  have  been  made  l)y  some  of  the  more  important 
railway  >ystems  in  the  treatment  of  such  items  as  stock-car 
decking,  side  and  intermediate  sills,  roofing,  etc.  While 
these  experiments  have  not  Ijecn  conducted  for  a  sufficient 
length  of  time  to  determine  actual  results,  the  indication.? 
are  that  the  prc-^ervative  treatment  of  such  car  parts  as  are 
jtarticularly  liable  to  decay  is  profitable  and  will  shortly  bt 
adopted  as  standard  practice  by  the  more  progressive  rail- 
roads. The  conclusion  is  inevitable  that  the  su|x*rstructurt 
of  freight  cars  will  continue  to  lie  of  w(mk1  as  long  as  it  is 
available   at   a    rea.<onable    price. 


K  :K       !<lp\li<       \S<1KI< 


Siiliiiu    .- .  ..  ..  X'i    .>   I  liar   .lad    Select   Common  Fir 

ivooiinj:    ...... Select  Common  i-'ir 

l.iniiii; ., X".   1    ("onimon   l-"n 

Decking .\o.  1   Common  l*"ir 

I  )n  thi.-  jjarticular  railroad  the  >aving  on  tlii>  amended 
jtractice  amounts  to  over  S5U<>.()i)(i  jur  year,  and  it>  iconomx 
i-  ap|)arfnt. 

.\-  far  as  -pet  ification.-  for  enii  -ilU,  tloor  and  side  posts, 
belt  rails,  etc.,  .ire  tDiuefiKMl,  practiie  varies  wididy  among 
tlie  variou-  railroads.  Some  -till  in-ist  on  oak  for  such  i)ur- 
(i<ise<,  ami  others  liave  goiu'  ti>  fir  aiitl  pine.  With  the  rigitl 
-teel  underframe  it  is  believed  the  usc  of  soft  woods  is  more 
justifird  than  tver  for  post-  and  belt  rail,  but  unless  well 
protectetl  with  -teil  plate-  it  is  believed  the  use  of  tiak  entl 
sills  is  still  to  be  rei ommeiided.  ( )ak  and  other  hard  woods 
are  f>ectjming  more  st  an  e  and  higher  in  price  each  year  ami 
it  is  felt  tliat  the  general  practice  very  shortly  will  be  pine 
or  fir  end   -ill-  properly  reinforced   with   steel. 

.Som«'  Atlvanta^ie-  of  W  <»oil«-ii  Cars 

.\n  important  feature  of  tar  construction  which  is  decid- 
edly in  favor  of  wooti,  i-  its  general  ea.se  of  working  and 
adajitability  to  rej>air,  antl  this  js  brought  about  not  onlv 
from  its  tjualitic'S,  whicii  make  it  easy  to  tut.  saw  and  -hape. 
but  al.so  by  its  almost  universal  availability.  We  have  been 
a  wood-using  nation  for  over  a  century,  and  artisans  familiar 
with  its  properties  and  able  to  work  it  are  always  at  hand. 

It  i-  also  rather  curious  that  the  salvage  value  of  wooden 
cars  is  greater  than  that  of  steel  cars,  and  no  one  doubts 
thi.s  who  has  seen  the  two  tyj)es  of  cars  in  a  seriou.^^ly  wrecked 
condition.    The  wooileii  tar  may  be  (|uicklv  and  easilv   re- 


Shop    Safety    (yate 

Many  railroad  shop-  are  built  upon  such  restricted  prop 
erties  that  switching  tracks  are  located  clo.se  to  sht)p  build- 
ings.    This  makes  a  dangerous  condition  when  shop  doors 
open  out  upon  these  tracks.     To  eliminate  possible  accidents. 


A   Simple.   Effective   Means  of   Preventing   Accidents   During   Switch- 
ing   Operations 

a  safety  gate  has  been  devised  by  one  shop  which  is  chained 
across  the  door  opening  when  the  track  is  being  u.sed  and 
similarly  chained  across  the  track  during  jK-riods  when  not 
in  service. 


Designing  Brake  Heads  for  Uniform  Shoe  Wear 

Principles    Applicable    to    Heads    Used    On 
Wheels  Revolving  in  One  or  Both  Directions 

BY  H.  M.  P.  MURPHY 


ALTHOUGH  the  una^ual  wear  of  brake  shoes  is  fre- 
(juently  caused  In-  imperfections  in  the  metals  cm- 
ployed  in  tiieir  manufacture  and  also  by  the  use  of 
improj)er  forms  of  suspension  hangers  for  brake  beams,  one 
of  the  chief  causes  of  this  undesira'.le  result  is  the  incorrect 
location  of  the  hanger  eye  and  the  brake  beam  socket  in  the 
brake  head.  In  order  to  overcome  the  last  mentioned  evil 
and  thus  to  obtain  uniform  shoe  wear  as  nearly  as  practical 
conditions  will  permit,  the  following  methods  should  be 
employed  whenever  possible  in  the  design  of  brake  heads. 

Methods  for   Determining   the   Leading   Dimensions  of  Brake 

Heads 

For  reasons  which  will  appear  later,  two  cases  must  be 
considered  in  the  design  of   l)rake  heads,  one  applying  to" 
heads  used  on  ordinary  railway  cars  which  run  eijual  dis- 


Fig.   1 

tances  in  both  directions  and  the  other  applying  to  '"single 
end"  locomotives  and  motor  cars  which  run  practically  in 
one  direction  only.  Before  discussing  these  two  cases,  the 
general  conditions  and  dimensions  which  will  be  employed 
mui^t  fir>t  be  outlined.  In  Fig.  L  tlic  standard  A.  R.  A. 
brake  head  and  shoe  are  illustrated.  The  line.  /{/''.  repre- 
sents the  middle  radius,  or  center  line,  of  the  shoe,  the  arc, 
MN,  rcpre.'^ents  the  shoe  surface  when  the  shoe  is  half  worn 
(the  wear  being  assumed  as  uniform),  and  the  point,  /,  rep- 
resents the  middle  point  of  the  average  wearing  surface  of 


Fig.  2 

the  shoe;  these  same  designations  will  be  used  in  connection 
with  the  subsequent  sketches  and  descriptions.  Moreover,  in 
Fig.  2,  IF  rcpre.^nts  the  wheel  center,  R  represents  the  radius 
of  the  wheel  and  C  represents  the  vertical  distance  between 
the  center,  W,  and  the  point,  g,  of  the  wheel  tread  with  which 
the  point,  /.  of  the  shoe  is  to  coincide;  or,  in  other  word.s,  C 
represents  the  vertical  height  between  the  horizontal  center 
line  of  the  wheel  and  the  average  central  point,  /,  of  the  shoe. 


The  value  of  C  as  recommended  by  the  Mechanical  Division 
of  the  American  Railway  Association  is  approximately  o'j 
in.  for  cars.  'Fhe  syml)ols  C  and  R  will  l)e  employed  here- 
after to  designate  the  dimensions  indicated  in  Fij;.  2. 

Case  1 :  This  case  applies  to  brake  heads  to  be  used  for 
wheels  rotating  equally  in  both  dirtrtious. 

In  order  to  obtain  uniform  shoe  wear  the  following  in- 
structions should  be  observed:  The  hanger  eye  may  be  lo- 
cated at  any  point  in  the  head  providing  that  the  hanger  is 
of  sufficient  length  to  maintain  an  approximately  constant 
angle  with  the  center  line.  lih.  Fig.  1,  of  the  shoe,  but  as 
hangers  are  usually  too  short  to  produce  this  effect,  the  rec- 
ommended! location  of  the  eye  is  directly  on  the  center  line 
/•,/'",  .'see  Fig.  .S. 

The  brake  beam  eye,  or  socket,  should  be  located  at  some 
point  on  the  line,  hk,  Fig.  .^,  the  point,  /;,  denoting  the  point 
of  intersection  of  the  center  line,  EF,  and  the  center  line  of 
the  hanger,  whether  the  hanger  eye  l)e  Imated  as  previously 
recommended  or  not.  As  indicated  in  the  figure  referred  to 
the  line,  hk,  is  required  to  make  the  angle.  A,  with  the  cen- 
ter line  TTF,  and  it  should  I)e  noted  that  this  angle  must  W 
laid  off  towards  the  tof?  of  the  .*hoe  in  even'  case,  that  is,  the 
l)rake  l)eam  eye  must  be  located  on  the  line,  hk.  abo^'e  the 
center  line,  EF,  of  the  brake  head.  The  value  of  the  angle. 
A,  depends  on  the  radius,  R,  of  the  wheel  and  the  vertical 


Bof*r)m 


Fig.  3 

depression.  C  (-ee  Fig.  2),  of  the  central  point,  /,  of  the  shoe. 
To  determine  the  angle,  J.  when  the  values  of  C  and  R  are 
specified,  find  the  cjuotient  of  C  divided  by  R  and  then  refer 
to  Table  I,  where  the  corresponding  value  of  the  angle.  A, 
will  be  readily  found. 

Application  of  the  Method 

Exanipb-  j:  To  illustrate  the  method  just  descrilnxl,  let 
it  l)e  required  to  find  the  angle.  A,  which  the  line,  hk,  should 
make  with  the  center  line,  EF.  of  the  i>rake  head  (see  Fig.  .3) 
when  the  radius.  A',  of  the  wheel  is  16'^j  in.  and  the  vertical 
distance  C  (Fig.  2)  is  .>'..  in. 

Solution:  Jo  solve  this  jjroblcm  divide  C  bv  A*  thus, 
C  3.5^^  ■•  ■■   -  =-  -'     - 

R  16.5 

By  referring  to  Table  I,  it  is  seen  that  value  of  A,  corre- 


107 


108 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95.  No.  2 


spending  to  this  value  (.212)  of  C  divided  by  R,  is  12^4 
degrees,  that  is,  A  =  12^  degrees. 

As  the  conditions  of  the  preceding  problem  are  those  per- 
taining to  the  standard  3  3 -in.  car  wheel  and  recommended 
location  of  the  brake  head,  it  is  apparent  that  when  the  brake 
beam  socket  is  located  close  to  the  hanger  eye,  the  difference 
between  the  standard  A.  R.  A.  brake  head,  shown  in  Fig.  1, 
and  that  designed  by  making  the  angle  A  equal  to  14^  de- 


located  at  some  other  point  on  the  center  line  of  the  hanger 
providing  that  its  distance  from  H  is  not  excessive. 

Example  2:  To  illustrate  the  method  of  determining  the 
angle  B  by  aid  of  Table  II,  let  it  be  required  to  find  the  value 
of  B  for  a  brake  head  to  be  used  on  the  wheel  of  a  "single 
end"  car  which  has  an  average  maximum  speed  of  30  m.  p.  h. 

Solution:  As  the  average  running  speed  should  be  con- 
sidered as  one  half  the  value  of  the  average  maximum  speed,. 


TABLE    I 

Tabui  Gating  the  Proper  Location  of  the  Brake  Beam  Eye  in   Brake 
.,,•■'."■,.- Heads  on  Cars  and  Locomotives  in  Order  to  Produce 
'  L'niform  Shoe  Wear 

Value  of  Angle  A,  in  Degrees,  Corresponding  to  Various  Values  of  C 
*     •  Divided  hv  R 


R 


.0000 

0 

.0872 

5 

.1737 

10 

.2924 

17 

.0044 

y* 

.0915 

S'4 

.1779 

10^ 

.3007 

17^ 

.0087 

a 

.0959 

5/. 

,1822 

10^ 

.3090 

18 

.0131 

H 

.1002 

SH 

.1865 

\Wa 

.3173 

1854 

.0175 

1 

.1045 

6 

.1908 

11 

.3256 

19 

.0218 

I'/i 

.1089 

6Vs 

.1951 

1154 

.3338 

19^ 

.0262 

1^ 

.1132 

6^ 

.1994 

11 '/a 

.3420 

20 

.0205 

lii 

.1175 

6H 

.2036 

11J4 

.3502 

20  J4 

.0349 

2 

.1219 

7 

.2079 

12 

.3584 

21 

.0393 

2^ 

.1262 

7% 
7V. 

.2122 

'  12^ 

.3665 

2\Vx 

.0436 

2^ 

.1305 

.2164 

.3746 

22 

.0480 

2^ 

.1349 

7V*, 

.2207 

I2>i 

.3827 

22j/a 

.0523 

3 

.1392 

8 

.2250 

13 

.3907 

23 

.0567 

SVa 

.1435 

iV^ 

.2335 

13^ 

.4067 

24 

.0611 

3^ 

.1478 

S'A 

.2419 

14 

.4226 

25 

.0654 

3)4 

.1521 

sy* 

.2504 

14J4 

.4384 

26 

.0698 

4 

.1564 

9 

.2588 

15 

.4540 

27 

.0741 

4]^ 

.1607 

9Vi 

.2672 

15J4 

.4695 

28 

.0785 

45/2 

.1651 

9Vi 

.2756 

16 

.4848 

29 

.0828 

4>4 

.1694 

9)4 

.2840 

16'/, 

.5000 

30 

grees  is  not  of  very  great  importance,  but  on  the  other  hand 
if  the  brake  beam  socket  is  not  located  close  to  the  hanger  eye 
the  difference  may  become  quite  worthy  of  consideration.  The 
chief  use  of  the  foregoing  method  is,  however,  found  in  the 
case  of  "double  end"  locomotives  where  the  distance  C  is 
often  very  great  compared  to  R  and,  therefore,  where  the  angle 
A  has  a  correspondingly  large  value'. 

Case  2 :  This  case  applies  to  brake  heads  to  be  used  for 
wheels  intended  to  rotate  in  one  direction  only. 

In  order  to  obtain  uniform  shoe  wear  the  following  in- 
structions should  be  observed:     The  hanger  eye  should  be 


••-  ^•••. 


■    i*  '. 


'■\<^' 


located  on  the  line,  fH,  Figs.  4  and  5,  which  makes  the  angle, 
B,  with  the  center  line,  EF,  of  the  brake  head.  This  an- 
gle, B,  depends  on  the  average  running  speed  of  the  car  or 
locomotive  and  may  be  detei-mined  directly  by  aid  of  Table  II. 
In  all  cases  B  must  be  laid  off  in  the  direction  in  which  the 
contact  surface  of  the  wheel  moves,  that  is,  in  the  direction  of 
rotation,  as  indicated  in  Figs.  4  and  5.  The  point,  H,  lo- 
cated on  the  line  /H,  having  been  fixed  at  any  specified  dis- 
tance frcwn  /,  shcxild,  of  course,  represent  the  center  of  the 
hanger  eye,  but  if  a  long  hanger  is  employed  the  eye  may  be 


^^^#i 


the  former,  in  this  case,  will  be  ^^  x  30  or  15  ra.  p.  h.,  whence- 
by  referring  to  Table  II  it  is  seen  that  the  angle  B  should 
be  equal  to  12^  degrees. 

The  brake  beam  socket  or  eye  should  be  located  on  the  line, 
HK,  Figs.  4  and  5.     To  determine  this  line,  HK,  draw  the- 
line  eH  parallel  to  the  center  line,  EF,  of  the  brake  head  and 


TABLE    II 

Table  Giving  the  Profer  Location  of  the  Brake  Shoe  Hanger  Eye  to*^. 

Brake  Heads,  on  Cars  and  Locomotives  Adapted  to  Run  in  One 

Direction   Only,   in   Order   to  Produce  Approximately 

L'niform  Shoe  Wear 


Average 
running  speed 
in  miles 
per  hour 

5 

10 

15 

20 

•-         25 

30 


Values  of 

Angle  B 

in  degrees 

..  14J4 

..  13^ 

..  \2% 

..  11J4 

..  10J4 

..  9)4 


Average 

running  speed 

in  miles 

per  hour 

35 

40 

45 

50 , 

55 

60 


Values  of 

Angle  B 

in  degrees- 

..  9% 

..  8'/5 

..  7« 

..  7 

..  6% 

..  6 


lay  off  the  angle.  A,  towards  the  top  of  the  shoe  in  every  in- 
stance, as  indicated  in  Figs.  4  and  5.  The  angle,  A,  de- 
pends on  the  radius  R  of  the  wheel  and  the  vertical  depres- 
sion C  (see  Fig.  2)  of  the  central  point,  r  or  g,  of  the  shoe,. 
and  may  be  determined  by  aid  of  Table  I  in  the  same  man- 
ner as  that  employed  in  Case  1. 

Finally,  it  should  be  observed  that,  when  the  proper  loca- 
tion of  the  brake  beam  socket  (or  eye)  is  specified  as  being- 
"on  a  certain  line,"  as  HK,  Figs.  4  and  5,  or  hk,  Fig.  3,  it 
must  be  understood  that  the  line  in  question  is  to  be  the 
center  line  of  the  socket,  that  is,  the  socket  must  be  constructed' 
with  respect  to  this  line  in  the  same  manner  as  the  socket 
shown  in  Fig.  1  is  constructed  with  respect  to  the  line  EF. 


To  Show  Up  minute  cracks  in  hardened  pieces,  apply  oil,  wipe 
oflf,  and  chalk  the  surface.    The  oil  appears  at  the  cracks,  soaking- 
through  the  chalk. — The  Melting  Pot. 

The  Shops,  like  other  branches  of  the  transportation  system, 
were  turned  back  to  their  owners  m  a  bad  state  of  dfemoralization, 
so  that  a  great  amount  of  work  has  been  contracted  for  outside. 
It  has  actually  been  found  both  cheaper  and  quicker  to  reconstruct 
equipment  in  other  than  the  railroads'  own  shops.  Under  politicat' 
administration  of  the  railroads  a  repair  shop  appears  to  have  been 
a  good  deal  of  a  loafing  place. — Providence  Journals 


Cylindrical  Grinding  in  1920* 

BY  W.  H.  CHAPMAN 
Norton  Company,  'Worcester,  Mass. 

This  paper  comprises  a  study  of  the  laws  involved  in 
cylindrical  grinding  and  an  analysis  of  grinding  action  (1) 
for  draw-in  cuts  and  (2)  for  traversed  cuts. 

Grinding  efficiency  is  usually  considered  as  (production) 
-4-  (wheel  wear).  Accordingly  formulas  are  derived  for 
wheel  wear  in  terms  of  grain 
size  of  wheel,  work  speed, 
wheel  speed,  feed,  etc.  By 
calculating  values  for  wheel 
wear  for  different  conditions 
and  comparing  them  with  pro- 
duction figures  calculated 
under  the  same  conditions,  a 
proper  selection  of  wheels  may 
be  made. 

The  fact  that  wheel  wear  is 
a  comparatively  unimportant 
item  in  the  total  cost  of  grind- 
ing, however,  frequently  leads 
to  wrong  conclusions  if  this  is 
made  the  controlling  factor. 
The  all-important  factor  is  the 
rate  at  which  the  wheel  may 
be  made  to  cut  and  still  not 
get  out  of  truth.  Assuming 
wheel  cost  to  be,  for  example, 
7  cents  per  cu.  in.  and  other 
production  costs  5  cents  per 
minute,  production  efficiency 
is  materially  increased  by  .in- 
creasing production  at  the  ex- 
pense of  wheel  wear  within 
defined    limits.      The    paper 

concludes  with  a  series  of  practical  conclusions,  the  most  im- 
portant of  which  is  that  increase  of  traverse  speed  increases 
production  without  increase  of  wheel-wearing  action. 

The  author  makes  a  mathematical  analysis  of  grinding 
action  for  draw-in  (non-traversed)  cuts  from  which  he 
derives  the  following  laws  of  cylindrical  grinding,  operative 
within  the  usual  limits  of  speeds  and  dimensions.  For 
straight-in  (draw- in)  cuts  a  free-cutting  wheel  will  wear 
according  to  the  effect  of  wheel-wearing  action  as  outlined 
below: 

(a)  Wheel-wearing  action  increases  directly  as:  1. 
Grain  interval  (grain  size — inversely  as  grade).  2.  Work 
speed  (surface).    3.     Square  root  of  diametral  cut  (feed). 

(b)  Wheel-wearing  action  increases  directly  as  the  fol- 

•Abstracted    from  a   paper   read   at  the   December,    1920,   annual   meeting 
of  the  American   Society  of  Mechanical  Engineers. 


The  Job  of  Being  a  Foreman  J 

As  a  foreman  what  is  your  goal — the  pay 
envelope  or  the  satisfaction  of  getting  team 
work  and  quality  and  quantity  production 
from  your  department?  Do  you  regard 
your  work  as  a  job  or  as  a  profession? 

How  much  time  do  you  give  to  thought 
and  study  with  a  view  to  improving  the  re- 
lations between  the  workers  and  the  man- 
agement? What  do  you  know  about  pro- 
duction management? 

These  are  plain  questions  and  your  an- 
swer to  them  will  measure  your  worth  to 
the  railroad  and  in  a  larger  sense  to  the  com- 
munity. 

Is  there  a  real  reason  why  foremen  gen- 
erally in  railroad  service  have  been  paid 
comparatively  low  rates? 


lowing  are  decreased:    1.     Square  of  wheel  speed  (surface). 
2.     Square  root  of  work  radius. 

A  soft  wheel  is  more  susceptible  to  wheel-wearing  action 
than  a  hard  wheel  and  will  more  nearly  follow  the  theoretical 
conditions.  It  is  therefore  more  free-cutting  and  will  cut 
more  nearly  the  full  chip  than  a  hard  wheel.  There  is  con- 
sequently a  gain  in  production  as  wheels  of  softer  grades 
are  used,  all  other  conditions  remaining  constant,  up  to  the 
point  where  the  chips  are  geometrically  perfect  for  a  given 
condition  of  speeds  and  dimensions.     It  is  clear  frcan  this 

standpoint  that  the  softest  pos- 
sible wheel  should  be  used. 
High  wheel  speeds  up  to  the 
safe  limit  are  of  course  neces- 
sary if  the  soft  wheels  are  to 
perform  in  a  satisfactory  man- 


ner. 


Traversed  Cuts 


The  most  important  de- 
velopment in  recent  grinding 
machines  is  the  recognition 
and  utilization  of  the  fact  that 
overall  operating  efficiency  for 
traversed  cylindrical  work 
increases  as  traverse  speeds  are 
increased.  (This  assumes 
that  for  a  given  traverse 
speed,  width  of  wheel  and 
revolution  of  work  are  so  re- 
lated as  to  cause  the  cutting 
face  to  just  cover  the  lead  of 
the  work.) 

FrcHn  another  theoretical 
analysis  the  following  laws  of 
grinding  for  traversed  cuts  are 
deduced : 

(a)  Wheel  wear  increases 
directly  with  every  increase  in  the  work  speed. 

(b)  Wheel  wear  decreases  directly  as  the  decrease  in  the 
quantity  which  we  term  "traverse  factor,"  which  is  work 
speed  divided  by  the  square  root  of  the  sum  of  the  squares 
of  traverse  and  work  speeds. 

(c)  Wheel  wear  decreases  directly  as  square  of  wheel 
speed  increases. 

(d)  Wheel  wear  decreases  directly  as  the  square  root  of 
the  work  radius  increases. 

(e)  Wheel  wear  increases  directly  as  the  square  root  of 
the  feed  increases. 

Production  Costs 

Grinding  efficiency  is  usually  considered  as  (production) 
-^  (wheel  wear).  It  is  expressed  as  cubic  inches  of  material 
removed  per  cubic  inch  of  wheel  wear.    If  wheel  wear  were 
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the  most  important  element  of  production  cost,  grinding  effi- 
ciency might  be  considered  on  this  basis  without  leading  to 
the  fallacy  which  exists  today.     As  a  matter  of  fact,  the 
wheel  cost  is  almost  negligible  compared  to  the  other  costs, 
and  wheel  selection  should  be  based  upon  the  production 
capacity  of  the  wheel  \inder  the  given  set  of  grinding  con- 
ditions, allowing  the  wheel  wear  to  be  as  high  as  is  necessary 
to  get  a  free  action  without  excessive  wear  (which  would 
cause  difficulty  in  sizing  work  and  the  need   for  frequent 
dressing).     The  all-important  factor  is  the  rate  at  which  the 
v;   wheel  may  be  made  to  cut  and  still  not  get  out  of  truth.  This 
.  "   affects   the   grinding    time,    any    reduction   of   which    is   of 
vastly   more   importance   than   an   increase   of   wheel    wear 
.'.     which  may  result  from  such  a  reduction. 

The  overall  production   efficiency  of  the  machine   based 
;    upon    all    costs    involved    is    indicated    by   production-cost 
factors  proportional  to  the  earning  rate  of  the  machine. 

In  Table  I  the  production-cost  factors  are  given  for  1-in. 

and  4-in.  diameters  of  work  only.     The  factors  may  also  be 

expressed    as   earnings   per   unit   of  time,   or   the   relative 

•    amounts  the  machine  would  earn  in  equal  lengths  of  time 

■^      under  the  various  conditions  as  given. 

Note  that,  due  to  high  traverse,  a  2. 3 -in.  wheel  which 
:  :  earns  $3.68  in  a  certain  length  of  time  when  grinding  1-in. 
work  at  low  traverse  and  work  speeds,  will  earn  $10.62  in 
the  same  length  of  time  when  using  the  high  speeds.  If  the 
widest  wheel  (7.3 5 -in.  face)  be  used  the  machine  will  earn 
$11.70  in  the  same  length  of  time.  The  grade  of  wheel  is 
".  suitable  in  each  case  according  to  the  speed  changes.     This 


'  ':  .     ;•;*■;■•■         Table  I — Production-Cost  Factobs 

EHameter  of  work 

Table  sp^cd.                      Work,  Lead,  ,, ^ ^ 

ft.  per  min.                         r.p.m.  in.  1  in.  4  in. 

10.02     53  2.3  3.68  13.45 

14  00     53  3.1  5.16  18.80 

14.00    72.5  2.3  4.95  17.85 

17.00     5.1  3.8  6.00  21.00 

17.00    72.5  2.8  6.00  21.80 

17.00    87  2.3  5.85  22.00 

19.70     53  4.4  6.40  23.70 

19.70    72.S  3.2  6.80  23.50 

19.70 87  2.7  6.84  23.45 

19.70    .101  2.3  6.75  23.30 

26.98     ...    53  5.9  9.05  29.80 

26  90     , 72.5  4.4  9.34  29.85 

26.90    87  3.6  9.00  29.00 

26.90     101  3.1  9.03  29.10 

26.90     138  2.3  9.00  29.15 

32.60     53  7.35  11.70  35.70 

32.60    72.5  5.3  11.30  34.60 

32  60     87  4.4  11.00  33.60 

32.60     101  3.8  10.90  33.40 

32.60    138  2.8  10.80  33.30 

32.60     167  2.3  10.62  32.90 


clearly  shows  that  high  traverse  speeds  cause  a  correspond- 
ing increase  in  earnings  in  spite  of  the  necessary  increase  in 
work  speed. 

Considering  the  cost  of  wheels  7.35  in.  wide  as  compared 
to  wheels  2.3  in.  wide,  and  the  relative  power  required  to 
.  drive  the  two  wheels,  it  is  ver>'  evident  that  the  use  of  a 
■  ^larder  wheel  2.3  in.  wide  would  offset  the  difference  in 
wearing  action  without  greatly  reducing  production  and  that 
the  production  of  the  7. 3 5 -in.  wheel  is  matched  by  the  pro- 
duction of  the  2.3-in.  wheel  using  highest  traverse  and  high- 
est work  speed. 

The  most  striking  conclusion  from  the  above  is  the  fact 
that  in  order  to  use  a  narrow  wheel  and  get  great  produc- 
tion the  high  work  speed  does  not  cause  excessive  wheel  wear 
due  to  the  relief  on  the  wheel  brought  about  by  the  high 
traverse  speed.  This  traverse  speed  is  also  necessary  to 
allow  the  rapid  exposure  of  fresh  work  surface  to  the  cutting 
face,  making  for  a  highly  economical  combination. 

The  author  sums  up  the  paper  as  follows: 

In  cylindrical  grinding  the  following  theoretical  conclu- 
sions are  found  to  hold  true:  Greatest  grinding  efficiency  is 
obtained  by  the  use  of  the  softest  wheels  suited  to  the  nature 


of  the  material  ground.  This  efficiency  is  dependent  upon 
the  control  of  the  dimensicm  and  speed  relations  between  the 
wheel  and  the  work  so  that  the  individual  chip  may  have  the 
minimum  depth  for  a  given  volume  determined  by  the  maxi- 
mum allowable  radial  depth  of  cut.  This  means  long  arc  of 
contact,  low  work  speeds  and  maximum  feeds.  With  the 
above  conditions  established,  an  increase  of  traverse  speed 
increases  the  production  withotU  an  increase  of  wheel-wearing 
action. 

Machine  conditions  must  be  such  as  to  maintain  as  accu- 
rately as  it  is  reasonably  possible  the  speed  and  dimensional 
relations  of  the  wheel  and  the  work.  This  includes  a  great 
number  of  individual  factors,  any  one  of  which  may  serve 
to  entirely  or  partially  impair  the  successful  operation  of  the 
machine  in  following  the  theoretical  fundamental  laws  as 
previously  stated.  It  is  worth  while  to  emphasize  some  of 
the  most  important  of  these  practical  conclusions. 

(a)  The  power  drive  must  not  allow  speed  variations 
unless  under  the  wilful  control  of  the  operator. 

(b)  The  wheel  must  be  in  good  running  balance  and  in 
absolute  truth,  and  must  be  held  in  its  position  relative  to 
the  work  within  the  closest  possible  limits. 

(c)  The  work  must  be  accurately  held  with  respect  to  the 
wheel  and  must  be  uniformly  rotated.  Relative  traverse  be- 
tween work  and  wheel  must  be  uniform. 

(d)  The  work  must  be  rigidly  supported  over  its  entire 
length  and  no  vibration  allowed  to  occur  between  centers. 

(e)  The  feed  control  must  be  sensitive  and  accurate  and 
feeding  must  be  at  a  rate  such  that  the  feed  increment  never 
exceeds  the  maximum  grain  penetration,  which  varies  directly 
with  grain  interval,  work  speed,  and  square  root  of  radial 
feed  and  inversely  with  wheel  speed,  and  square  root  of  work 
radius.  (This  is  the  most  frequently  violated  of  the  factors 
involved. ) 

(f)  The  work  must  be  kept  at  a  uniform  temperature  and 
local  heating  prevented  at  all  times.  A  copious  supply  of 
grinding  compound  should  be  directed  to  the  arc  of  contact 
at  all  times.  In  truing  the  wheel  with  a  diamond,  the  use 
of  the  cooling  medium  is  vital  to  accuracy.  Save  the  dia- 
mond by  using  a  dresser  to  roughly  true  a  wheel,  and  never 
feed  a  diamond  over  0.001  in.  per  traverse. 

(g)  Select  wheels  intelligently,  and  do  not  try  to  use  a 
single  wheel  for  a  variety  of  work  sizes  or  materials  unless 
the  job  is  too  short  to  warrant  efficient  grinding  as  compared 
with  the  time  of  changing  wheels. 

(h)  An  accurate  finish  requires  the  use  of  a  soft,  free- 
cutting  wheel  so  controlled  that  the  chips  are  very  small. 
(Light  feed  and  slow  work  speed  with  traverse  to  make  the 
wheel  face  just  cover  the  lead,  should  be  used.) 

(j)  A  burnished  finish  may  be  obtained  by  the  peening 
action  of  a  coarse,  hard  wheel  trued  dead  smooth.  Heating 
and  inaccuracies  of  surface  are  likely  to  occur. 

(k)  Cases  are  rare  where  a  wheel  harder  than  grade  M 
(Norton  system  of  grades)  may  properly  be  used  in  cylin- 
drical grinding.  Low  speed  wheels,  too  small  a  wheel,  too 
high  a  work  speed  and  abusive  feeding  are  usually  the  causes 
for  the  use  of  hard  wheels. 

(1)  The  contact  of  the  wheel  face  with  dry  work  at  any 
time  immediately  ruins  its  value  for  finishing.  The  common 
practice  of  just  touching  the  dry  work  when  bringing  up  the 
wheel  to  contact  is  wrong,  due  to  the  charging  of  the  wheel 
face  with  the  uncooled  chips  (loading). 


The  Essential  Requirements  of  tempering  oils  are :  Flash  and 
fire  tests  high  enough  to  avoid  serious  evaporation  loss  or  to  incur 
high  fire  risk;  comparative  freedom  from  decomposition;  absence 
of  acid  or  acid  forming  substances,  which  would  have  a  materially 
corrosive  action  on  metals  at  high  temperature ;  a  fairly  high  heat 
capacity,  and  enough  fluidity  to  permit  rapid  carrying  away  of  the 
heat. — The  Atlantic  Lubricator. 


Railroad  Shop  Turret  Lathe  Practice 

The  Turret  Lathe;  a  Convenient  and  Efficient  Tool 

for  Accurately  Machining  Certain  Locomotive  Parts  vi : . 

BY  HOWARD  VOLZ  ^^ 

Engineering  Staff  Member,  Acme  Machine  Tool  Company,  Cincinnati,  Ohio       J'.- 


THE  machines  referred  to  in  this  article  are  combination 
flat  turret  lathes  and  universal  flat  turret  lathes  with 
cross  sliding  turrets  adaptable  to  bar  or  chuck  work. 
The  chief  advantage  of  the  machine  equipped  with  a  flat 
turret  is  its  adaptability  to  any  class  of.  turning  or  boring 
operation  and  the  simplicity  of  its  arrangement.     All  the 


Fig.    1 — Tooling   Arrangement  for   Machining   Valve   Spider 

tools  are  used  to  the  full  capacity  of  the  machine.  The  side 
carriage  with  the  four-way  tool  post  or  square  turret  is  one 
of  the  main  features  of  the  universal  flat  turret  lathe  and  this 
combination  makes  the  machine  practically  universal  for  all 
turning  and  boring  work  within  its  range. 

Another  advantage  is  the  ease  with  which  a  turret  lathe 
equipped  for  bar  work  can  be  changed  over  to  one  arranged 
for  chucking  work  or  on  the  other  hand  a  chucking  machine 
changed  over  to  a  bar  machine.  The  following  examples  are 
special  railroad  jobs  but  typifying  the  work  that  can  be 
performed  on  these  turret  lathes.  Illustrations  of  tooling 
equipment  used  in  each  operation  are  given,  as  well  as  a 
detailed  description  of  the  entire  sequence  of  operatiwis. 


Main  Valve  Spider 

The  valve  spider  illustrated  in  Fig.  1  can  be  machined 
complete  on  a  No.  3  universal  turret  lathe  in  one  chucking. 
The  operatiOTis  COTisist  of  finishing  surfaces  A,  B,  C,  D,  E 
and  F.  The  work  is  held  in  a  three-jaw  chuck  with  high 
jaws  cut  out  to  hold  the  spider  on  the  inside  of  the  rim. 
Surfaces  A  and  C  are  rough  turned  and  surface  B  is  faced 
by  cutter  G  held  in  the  square  turret.  At  the  same  time,  hole 
F  is  rough  bored  by  cutter  H  held  in  a  cutter  bar  in  one 
end  of  a  3  7/16-in.  boring  bar  at  the  first  turret  position. 
Surfaces  D  and  E  are  faced  by  cutters  /  and  K  held  in  a 
tool  plate  or  multiple  tool  holder  at  the  second  turret  position. 
Surface  A  is  finish  turned  by  cutter  L  held  in  the  square 


Fig.   2 — Tooling   of    Universal    Turret    Lathe   for    First    Operation    In 
Machining  Piston  Valve  Bull   Ring 

turret,  and  at  the  same  time  hole  F  is  finish  bored  by  cutter 
M  in  the  cutter  bar  at  the  fourth  turret  position.  Hole  F  is 
reamed  by  a  reamer  held  in  a  tool  holder  at  the  fifth  turret 
position,  which  completes  all  operations.  Stellite  cutters  are 
used  in  the  square  turret.    The  time  required  is  12  minutes. 

Piston  Valve   Bull  Ring 
Machining  a  piston  valve  bull  ring  in  two  chuckings  on  a 
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thf  most  important  clement  of  j)roduction  cost,  grinding  effi- 
ciency might  be  considered  on  this  basis  without  leading  to 
the  fallacy  which  exists  today.  As  a  matter  of  fact,  the 
wheel  cost  is  almost  negligible  compared  to  the  other  costs, 
and  wheel  selection  should  be  based  upon  the  production 
capacity  of  the  wheel  under  the  given  set  of  grinding  con- 
ditions, allowing  the  wheel  wear  to  be  as  high  as  is  necessary 
to  get  a  free  action  without  excessive  wear  (which  would 
cause  difficulty  in  sizing  work  and  the  need  for  frequent 
dressing).  The  all-important  factor  is  the  rate  at  which  the 
wheel  may  be  made  to  cut  and  still  not  get  out  of  truth.  This 
affects  the  grinding  time,  any  reduction  of  which  is  of 
vastly  more  importance  than  an  increase  of  wheel  wear 
which  may  result  from  such  a  reduction. 

The  overall  production  efficiency  of  the  machine  Ijased 
upon  all  costs  involved  is  indicated  by  production-cost 
factors  proportional  to  the  earning  rate  of  the  machine. 

In  Table  I  the  production-cost  factors  are  given  for  1-in. 
and  4-in.  diameters  of  work  only.  The  factors  may  also  l)e 
exjjressed  as  earnings  per  unit  of  time,  or  the  relative 
amounts  the  machine  would  earn  in  equal  lengths  of  time 
under  the  various  conditions  as  given. 

Note  that,  due  to  high  traverse,  a  2..>-in.  wheel  which 
earns  $3.68  in  a  certain  length  of  time  when  grinding  1-in. 
work  at  low  traverse  and  work  speeds,  will  earn  $10.62  in 
the  same  length  of  time  when  using  the  high  speeds.  If  the 
widest  wheel  (7..>5-in.  face)  be  used  the  machine  will  earn 
$11.70  in  the  same  length  of  time.  The  grade  of  wheel  is 
suitable  in  each  case  according  to  the  speed  changes.     This 


'  Tabi.k  I      l'i((n)i'<  Ti(iN-t"(isr   K\(  tors 

Diameter  of  work 

TaUle  ti«-<.'(l,  \V(irl<,  Lead,  , '- , 

ft.  per  mi n.  ;.|>.ni.  in.  1  in.  4  in. 

10.02 5J  1.3  J. 68  13.45 

14  00     ...: 53  3.1  SAb  18.80 

14.00     :.      72.5  2.3  4.95  17.85 

17.00     ..    ':'■'>  3.8  6.0<)  21.00 

17.00 72.5  2.8  6.00  21.80 

17.00     .; 87  2.i  5.85  22.00 

19.70 S3  4.4  6.40  23.70 

19.70     .. 72.5  3.2  6.80  23.50 

19.7(1     87  2.7  6.84  23.45 

19.70 .  !01  2.3  6.75  23.30 

26. 9»     .     53  5.9  9.05  29.80 

26  90     ..........      72.5  4.4  9.34  29.85 

26.90    ....    i.....      ^7  3.6  9.0(i  29.00 

26.90     .......  ;oi  3.1  9.03  29.10 

26.90 13«  2.i  9,00  29.15 

32.60     .    .; .      53  7.35  11.70  35.70 

32.60    ..    ■ 72  5  5.3  11.30  34.60 

32  60     .    , 87  4.4  11.00  33.60 

32.60 KM  3.8  10.90  33.40 

32.60    .'. 138  2.8  10.80  33.30 

?2.60    .......; 167  2.3  10.62  32.90 


clear!)  .-lu)\v>  thai  liigli  traverse  .>peed.-  cau^e  a  correspond- 
ing increase  in  earnings  in  spite  of  the  necessary  increase  in 
work  speed. 

('onsidering  the  cost  of  wheels  7..0  in.  wide  as  compared 
to  wheels  2..>  in.  wide,  and  the  relative  power  recjuired  to 
drive  the  two  wheels,  it  is  very  evident  that  the  use  of  a 
harder  wheel  2J  in.  wide  would  off.'^et  the  difference  in 
Wearing  action  without  greatly  reducing  })roduction  and  that 
the  production  of  the  7..>5-in.  wheel  is  matched  by  tlie  pro 
dut  tion  of  the  2..>-in.  wheel  using  highest  traverse  and  high- 
e.st  work  speed. 

The  mo.st  striking  (oiulusion  from  the  above  is  the  fact 
that  in  order  to  use  u  narrow  wheel  and  get  great  pnxlur- 
tion  the  high  work  speed  does  not  cause  excessive  wheel  wear 
due  to  the  rclU'f  on  the  wheel  brought  about  by  the  high 
traverse  speed.  This  traverse  sptx^d  is  also  necessary  to 
allow  the  rajiid  exposure  of  fresh  work  surface  to  the  cutting 
face,  making  for  a  highly  economical  combination. 
The  author  sums  up  the  paper  as  follows: 
In  cylindrical  grinding  the  following  theoretical  conclu- 
sions are  found  to  hold  true:  Greatest  grinding  efficiency  is 
obtained  bv  the  use  of  the  softest  wheels  suited  to  the  nature 


of  the  material  ground.  This  efficiency  is  dependent  upon 
the  control  of  the  dimension  and  speed  relations  between  the 
wheel  and  the  work  so  that  the  individual  chip  may  have  the 
minimum  depth  for  a  given  volume  determined  by  the  maxi- 
mum allowable  radial  depth  of  cut.  This  means  long  arc  of 
contact,  low  work  speeds  and  maximum  feeds.  With  the 
above  conditions  established,  an  increase  of  traverse  speed 
increases  the  production  without  an  increase  of  wheel-wearing 
action. 

Machine  conditions  must  be  such  as  to  maintain  as  accu- 
rately as  it  is  reasonably  possible  the  speed  and  dimensional 
relations  of  the  wheel  and  the  work.  This  includes  a  great 
numlK>r  of  individual  factors,  any  one  of  which  may  serve 
to  entirely  or  partially  impair  the  successful  operation  of  the 
machine  in  following  the  theoretical  fundamental  laws  as 
previously  stated.  It  is  worth  while  to  emphasize  some  of 
the  most  important  of  tliese  practical  conclusions. 

(a)  The  power  drive  must  not  allow  speed  variations 
unless  under  the  wilful  control  of  the  ojierator. 

(b)  The  wheel  must  be  in  good  running  balance  and  in 
absolute  truth,  and  must  be  held  in  its  position  relative  to 
the  work  within  the  clo.sest  possible  limits. 

(c)  The  work  jnust  be  accurately  held  with  respect  to  the 
wheel  and  must  be  uniformly  rotated.  Relative  traverse  be- 
tween work  and  wheel  must  be  uniform. 

(d)  The  work  must  be  rigidly  supported  over  its  entire 
length  and  no  vibration  allowed  to  occur  between  centers. 

(e)  The  feed  control  must  be  sensitive  and  accurate  and 
feeding  must  be  at  a  rate  such  that  the  feed  increment  never 
exceeds  the  maximum  grain  penetration,  which  varies  directh- 
with  grain  interval,  work  speed,  and  square  root  of  radial 
feed  and  inversely  with  wheel  speed,  and  square  root  of  work 
radius.  (This  is  the  most  frequently  violated  of  the  factors 
involved.) 

(f)  Ihe  work  must  be  kept  at  a  uniform  temperature  and 
local  heating  prevented  at  all  times.  A  copious  supply  of 
grinding  compound  should  be  directed  to  the  arc  of  contact 
at  all  times.  In  truing  the  wheel  with  a  diamond,  the  use 
of  the  cooling  medium  is  vital  to  accuracy.  Save  the  dia- 
mond by  using  a  dresser  to  roughly  true  a  whc^l,  and  never 
feed  a  diamond  over  0.001  in.  per  traverse.         - 

(g)  Select  wheels  intelligently,  and  do  not  tr\'  to  use  a 
single  wheel  for  a  variety  of  work  sizes  or  materials  unless 
the  job  is  too  .short  to  warrant  efficient  grinding  as  compared 
with  the  time  of  changing  wheels. 

(h)  An  accurate  finish  requires  the  use  of  a  soft,  free- 
cutting  wheel  so  controlled  that  the  chips  are  verv  small. 
( Light  feed  and  .slow  work  speed  with  traverse  to  make  the 
wheel  face  just  cover  the  lead,  should  be  used.) 

(j)  A  burnished  finish  may  he  obtained  by  the  peening 
action  of  a  coarse,  hard  wheel  trued  dead  smooth.  Heating 
and  inaccuracies  of  surface  are  likely  to  occur. 

(k)  ("ases  are  rare  where  a  wheel  harder  than  grade  M 
(Xorton  sy.<5tem  of  grades)  may  properly  be  used  in  cylin- 
drical grinding.  Low  speed  wheels,  too  small  a  wheel,  too 
high  a  work  speed  and  abusive  feeding  are  usuallv  the  causes 
for  the  use  of  hard  wheels. 

(1)  The  contact  of  the  wheel  face  with  dr}-  work  at  any 
time  immediately  ruins  its  value  for  finishing.  The  common 
j)ra(  tice  of  just  tou(  hing  the  dry  work  when  bringing  up  the 
wheel  to  contact  is  wrong,  due  to  the  charging  of  the  wheel 
face  with  the  uncooled  chips  (loading). 


TnK  F.ssF.NTi.xr.  Requirements  of  temperiuR  oils  arc :  Flash  antl 
fire  tc-ts  hiph  ciioucili  to  avoid  serious  evaporation  lo.ss  or  to  incur 
hiph  fire  risk;  comparative  freedom  from  decomposition  ;  absence 
of  acid  or  acid  formincr  substances,  wliicli  would  have  a  materially 
corrosive  action  on  metals  at  hieli  temperature;  a  fairly  high  heat 
capacity,  and  enough  fluidity  to  permit  rapid  carrying  away  of  the 
heat. — The  /ftlnnltr  Lubricator. 


Railroad  Shop  Turret  Lathe  Practice 

The  Turret  Lathe;  a  Convenient  and  Efficient  Tool 
for  Accurately  Machining  Certain  Locomotive  Parts 

BY  HOWARD  VOLZ 

Engineering  Staflf  Member,  Acme  Machine  Tool  Company,  Cincinnati.  Ohio 


THE  machines  referred  to  in  this  article  are  combination 
llat  turret  lathes  and  universal  flat  turret  lathes  with 
cross  sliding  turrets  adaptable  to  bar  or  chuck  work. 
The  chief  advantage  of  the  machine  equipped   with  a  flat 
turret  is  its  adaptability  to  any  class  of  turning  or  Ixjring 
operation    and   the  simplicity  of   its   arrangement.     All   the 


Fig.    1 — Tooling    Arrangement    for    Machining    Valve    Spider 

tools  are  used  to  the  full  capacity  of  the  machine.  The  side 
carriage  with  the  four-way  tool  post  or  square  turret  is  one 
of  the  main  features  of  the  universal  flat  turret  lathe  and  this 
combination  makes  the  machine  practically  universal  for  all 
turning  and  l>oring  work  within  its  range. 

Anotlier  advantage  is  the  ease  with  which  a  turret  lathe 
equipped  for  bar  work  can  be  changed  over  to  one  arranged 
for  cliucking  work  or  on  the  other  hand  a  chucking  machine 
changed  over  to  a  bar  machine.  The  following  examples  are 
sj)ecial  railroad  jobs  but  typifying  the  work  that  can  be 
performed  on  these  turret  lathes.  Illustrations  of  t(K)ling 
e<iuipment  used  in  each  o})erati(>n  are  given,  as  well  as  a 
detailed  description  of  the  entire  sc^juence  of  operations. 


Main  Valve  Spider 

The  valve  spider  illustrattxl  in  Fig.  1  can  be  machined 
complete  on  a  No.  3  universal  turret  lathe  in  one  chucking. 
The  operations  consist  of  finishing  surfaces  A,  B,  C,  D,  E 
and  F.  The  work  is  held  in  a  three-jaw  chuck  with  high 
jaws  cut  out  to  hold  the  spider  on  the  inside  of  the  rim. 
Surfaces  A  and  C  arc  rough  turned  and  surface  B  is  faced 
by  cutter  G  held  in  the  square  turret.  At  the  .same  time,  hole 
F  is  rough  bored  by  cutter  //  held  in  a  cutter  bar  in  one 
end  of  a  .>  7/16-in.  boring  bar  at  the  first  turret  |)osition. 
Surfaces  D  and  E  are  faced  by  cutters  J  and  A'  held  in  a 
tool  plate  or  multiple  tool  holder  at  the  second  turret  jH)sition. 
Surface  A   is  finish  turned  by  cutter  /.  held   in  the  square 


Fig.   2 — Tooling    of    Universal    Turret    Lathe    for    First    Operation    in 
Machining    Piston   Valve   Bull    Ring 

turret,  and  at  the  same  time  hole  F  is  finish  lx)red  by  « utter 
M  in  the  cutter  l)ar  at  the  fourth  turret  position.  Hole  /•"  is 
re;imed  by  a  reamer  held  in  a  tool  holder  at  the  fifth  turret 
position,  which  completes  all  operations.  Stellite  cutters  are 
used  in  the  square  turret.  Tlie  time  required  is  12  minutes. 
Piston  Valve  Bull  Ring 
Machining  a  pi.ston  valve  bull  ring  in  two  chuckings  on  a 


111 


112 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No.  2 


No.  3  universal  turret  lathe  is  illustrated  in  Figs.  2  and  3. 
In  the  first  chucking  surfaces  A,  B,  C,  D  and  E  are  finished. 
The  work  is  held  securely  in  a  three-jaw  chuck  as  shown  in 
Fig.  2.  Hole  A  is  rough  bored  by  a  cutter  /  held  in  one  end 
of  a  3  7/16-in.  boring  bar  at  the  first  turret  position.  At  the 
same  time  surfaces  C  and  E  are  rough  turned  and  surfaces 

;  B  and  D  are  rough  faced  by  cutter  K  held  in  the  square  tur- 
ret.    Surface  A  is  then  finish  bored  by  cutter  L  held  in  the 

;  opposite  end  of  the  3  7/16-in.  boring  bar  at  the  fourth  tur- 
ret position.     At  the  same  time  surfaces  C  and  E  are  fin- 


from  the  chuck,  all  operations  being  completed.  The  time 
taken  in  the  second  chucking  is  6  minutes,  making  a  total 
time  of  19  minutes  required  for  machining  the  piston  valve 
bull  ring. 

Exhaust  Pipe  Packing  Ring 
A  packing  ring  for  a  low  pressure  exhaust  pipe  and  slip 
joint  machined  on  a  2J4  in-  by  26  in.  combination  flat  turret 
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.;.  .'      Tig.  3 — Details  of  Bull  Ring  and  Tooling  Set  Up  for  Second 

■  ■.'■"'  Operation 

^,  ish  turned  and  surfaces  B  and  D  are  finish  faced  by  cutter  M 

in  the  square  turret.     This  completes  the  operations  to  be 

performed  in  the  first  turret  chucking.     All  cutters  used  are 

of  stellite  and  the  time  required  is  13  minutes. 

•      In  the  second  chucking  the  work  is  held  securely  in  soft 


rig.  4 — Tooling   of  Combination   Flat  Turret  Lathe  for  Machining 

Packing    Ring 

lathe  with  a  cross  sliding  turret  is  shown  in  Fig.  4.  The 
work  is  finished  in  one  chucking  and  the  operations  consist 
of  finishing  surfaces  A,  B,  C,  D  and  E.  A  three-jaw  chuck 
is  used  for  holding  the  work  on  the  flange  diameter  and  the 
operations  are  performed  in  the  following  manner:  (1) 
Hole  A   is  rough  bored  by  cutter  F  held  in  one  end  of  a 
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Fig.  5— Tooling  of  Universal  Turret  Lathe  for  First  Operation  on   Emergency  Valve  Stem 


jaws  cut  out  to  conform  with  the  work  as  shown  in  Fig.  3 
and  the  operations  consist  of  finishing  surfaces  F,  G  and 
H.  Surfaces  F  and  G  are  rough  faced  and  surface  H  is 
rough  turned  by  cutter  K  held  in  the  square  turret.  Surface 
H  is  finish  turned  and  surfaces  F  and  G  are  finish  faced  by 
cutter  M  held  in  the  square  turret.     The  work  is  removed 


3  7/16-in.  boring  bar  at  the  first  turret  position.  (2) 
Surfaces  C  and  D  are  rough  faced  by  cutters  G  and  H  and 
surface  B  is  rough  turned  by  cutter  G,  both  cutters  being  held 
in  a  tool  plate  or  multiple  tool  holder  at  the  second  turret 
position.  (3)  Surface  B  is  finish  turned  by  cutter  /; 
surfaces  C  and  D  are  finish  faced  by  cutters  /  and  K;  and 
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surface  E  is  formed  by  cutter  L,  all  cutters  being  held  in  a 
tool  plate  at  the  third  turret  position,  (4)  Hole  A  is 
finish  bored  by  cutter  M  held  in  the  qjposite  end  of  the 
3  7/16-in.  boring  bar  at  the  fourth  turret  position.  The  time 
required  to  finish  the  work  in  the  foregoing  sequence  is  12 
minutes. 

Emergency  Valve  Stem 

Machining  an  emergency  valve  stem  from  a  steel  bar  on 
a  universal  flat  turret  lathe  is  illustrated  in  Fig.  5.  The 
following  is  the  sequence  of  operations:  (1)  The  stock 
is  fed  up  to  the  bar  stop  held  in  the  first  turret  position. 
(2)  Surface  A  is  turned  by  a  cutter  held  in  a  universal 
turner  at  the  second  turret  position.  At  the  same  time, 
cutter  F  held  in  the  square  turret  is  fed  into  the  work  pre- 
paratory to  turning  surface  E,  after  which  this  surface  is 
turned  by  cutter  G,  also  held  in  the  square  turret.  (3) 
Surfaces  B  and  C  are  turned  by  cutters  held  in  a  multiple 
cutter  roller  rest  turner  at  the  third  turret  position.  At  the 
same  time  the  comer  of  surface  D  is  rounded  by  cutter  H 
held  in  the  square  turret.  (4)  Surface  B  is  threaded  by 
a  screw  cutting  die  head  at  the  fourth  turret  position.  (5) 
The  work  is  cut  off  by  cutter  /  held  in  the  square  turret. 
The  time  required  to  finish  the  work  in  the  foregoing  se- 
quence is  8  minutes.  It  requires  two  chuckings  to  finish 
work  all  over,  the  second  chucking  consisting  of  rounding 
the  end  and  threading  surface  E. 

Reducing  Valve  Stem 

A  reducing  valve  stem,  as  shown  in  Fig.  6,  can  be  finished 
complete  in  one  chucking  from  a  steel  bar  on  a  2^  in.  by  26 
in.  combination  flat  turret  lathe  equipped  for  bar  work. 
(1)  The  stock  is  fed  against  the  bar  stop  bracket.  (2) 
Surface  A  is  turned  by  cutter  held  in  a  universal  turner  at 
the  first  turret  position.  (3)  Surface  B  is  turned  and  end 
D  is  rounded  by  cutters  held  in  a  multiple  cutter  roller 


the  fourth  turret  position.  (6)  The  comer  of  surface  B 
is  rounded  and  the  work  is  cut  off  by  cutters  held  in  a  slide 
tool  at  the  fifth  turret  position.  The  time  required  to  finish 
complete  is  11  minutes. 

Prosser  Flue  Expander 

Machining  a  prosser  flue  expander  from  a  steel  bar  can 
be  accomplished  in  one  chucking  on  a  2  ^  in.  by  11  in.  hand 
screw  machine  in  the  following  sequence  of  derations:     (1) 


V—fS — i' 

Fig.  7 — Tooling  of  IHand  Screw   Machine  for  Making   ProMer  Flue 

Expander 

The  Stock  is  fed  up  to  the  bar  stop  held  in  the  first  turret 
position,  (2)  Surface  A  is  turned  by  a  cutter  held  in  a 
universal  turner  bolted  to  the  turret  face  at  the  second 
turret  position  as  shown  in  Fig  7.  (3)  Hole  C  is  drilled 
by  a  drill  held  at  the  third  turret  position,  (4) 
Hole  B  is  drilled  by  drill  held  in  fourth  turret  position. 
(5)  Contour  D  and  groove  E  are  formed  by  cutters  held 
in     a     form     block     bolted     on     the     front     of     the  cut 
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6 — Stem   for    Reducing   Valve    Machined    from    Steel    Bar   on    Combination    Fiat   Turret    Lathe 


rest  turner  at  the  second  turret  position.  (4)  Surface  C 
is  taper  turned  by  a  cutter  held  in  a  taper  turner  at  the  third 
turret  position.  The  tap)er  turner  is  aided  by  a  taper  bar 
made  to  conform  with  the  taper  desired.  The  bar  is  held  on 
a  bracket  which  in  turn  is  bolted  to  the  head  stock.  (5) 
Surface  B  is  threaded  by  a  screw  cutting  die  head  held  at 


oflf  slide.  (6)  Hole  B  is  taper  reamed  by  a  reamer 
held  at  the  fifth  turret  position.  (7)  Hole  C  is  taper 
reamed  by  a  reamer  held  at  the  sixth  turret  position.  (8) 
The  work  is  cut  off  by  a  cut-off  tool  held  in  an  open  side 
tool  post  bolted  aa.  the  rear  of  the  cut-off  slide.  All  (^>era- 
tions  are  completed  in  7  minutes. 
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The  Reason  Why  Some  Fusion  Welds  Fail* 

Hardening   Effect   of   Welding    Heat    Graphically 
Demonstrated  and  the  Effect  of  Annealing  Shown 

BY  T.  D.  SEDWICK 

:.,;  ■■'■:  Engineer  of  Tests.  Chicago,  Rock  Island  &  Pacific,  Chicago 

IN  case  of  poor  results  from  fusion  welding  shown  either  shrinkage  strains  which  might  be  set  up  in  certain  sections 

by  laboratory  tests  or  actual  service,  the  inclination  is  to  during  the  cooling  after  welding.     What  I  am  advocating  is 

attribute  such  results  to  the  material  used,  the  method  of  that  after  this  has  been  done,  we  follow  out  a  thorough  an- 

making  the  weld,  a  poor  operator,  or  the  contributing  effect  nealing  program.     In  this  way  any  strain  or  hardened  con- 

of  all  three  of  these  factors.  dition  that  has  been  set  up  by  preheating,  or  by  the  welding 

But  there  are  other  points  that  enter  into  the  final  results,  heat,  will  be  eliminated  and  we  will  then  have  a  product 

and  two  of  the  important  ones  are  as  follows:  the  service  of  which  will  depend  mainly  on  the  quality  of  the 

First — Was  the  metal  in  the  casting  or  forging  in  such  a  material  in  the  weld,  and  the  perfection  of  the  weld, 

physical  condition  that  it  was  fit  to  be  welded  and  afterwards  There  are  certain  zones  in  any  torch  flame  that  are  of  a 

give  good  service;  did  the  metal  originally  fail  on  account  of  higher  temperature  than  others,  and  as  it  too  often  happens 

the  presence  of  segregation  of  the  various  chemical  elements;  that  a  sufficient  length  of  time  is  not  taken  in  preheating  to 

did   it  contain  blowholes,  porosity,  or  were  there  thermal  permit  a  soaking  heat,  more  or  less  locally  heated  areas  are 

stresses  left  from  the  original  forging  or  casting  operations;  produced  that  multiply  the  thermal  stresses  not  eliminated 

had  the  previous  service  fatigued  the  metal  to  the  extent  that  during  the  subsequent  period  of  cooling, 

it  was  inherently  weak?  In  the  majority  of  the  shops,  especially  the  larger  shops. 

Second — Was  the  original  metal  adjacent  to  the  weld  dele-  where  special  annealing  furnaces  have  not  been  installed  there 

teriously  affected  by  the  welding  operation?  are  always  some  furnaces  of  sufficient  size  in  which  at  least 

Some  take  the  first  mentioned  factors  into  consideration,  the  smaller  castings  and  forgings  could  be  annealed  and  this 

but  I  do  not  believe  that  very  many,  particularly  the  shop-  annealing  could  be  done  at  a  comparatively  low  cost.     At  the 

men,  give  much  thought  to  any  action  which  may  take  place  close  of  the  day,  as  sjxice  is  being  left  unoccupied  by  the 

on   the  original   metal.     Tests   and   observations   made   on  regular  work  of  the  shops,  the  welded  material  could  be 

failed  material  and  special  test  specimens  have  shown  that  placed  in  the  furnace  and  be  annealed  over  night  without  any 

welds  fail  although  good  conditions  prevail  in  all  other  re-  material  increase  in  the  cost  of  fuel.     This  plan  would  not 

spects.  check  production  of  the  regular  work. 

Investigation   on   various  welds   has   shown   that  in   the  Too  little  attention  is  given  to  annealing  in  general  even  in 

majority  of  the  cases,  especially  in  certain  classes  of  material,  cases  where  no  welding  is  done.     In  reclamation  plants  where 

the  welding  heat  or  the  process  of  preheating  has  affected  old  material  is  re-worked,  a  worn  out  or  failed  forging  will 

the  metal  in  the  sections  being  welded,  causing  a  transforma-  be  reforged.     W^hen  originally  forged  thermal  stresses  may 

tion  of  the  physical  structure  of  the  steel,  and  in  case  of  have  been  set  up  in  this  material  and  not  removed,  or  the 

localized  high  temperatures  the  main  body  of  the  material  material  may  have  been  overheated  or  even  burnt.     Later, 

absorbs  the  heat  so  fast  that  there  results  a  quenching  action  during  its  actual  service,  fatigue  stresses  and  unsatisfactory 

on  the  heated  metal.     In  the  majority  of  instances  the  extreme  physical  structure  may  have  been  produced.     On  reforging, 

hardening  action  will  be  localized  near  the  surface  immedi-  further  stresses  may  be  set  up  and  then  without  annealing  to 

ately  adjacent  to  the  added  metal.    In  some  cases  of  pre-  refine  the  grain  and  remove  these  stresses  the  forging  will  be 

heating  it  has  been  shown  that  the  high  temperature  causes  a  returned  to  service.     While  it  may  give  some  service,  if  we 

change  in  the  physical  structure  of  the  metal,  and  while  it  had  gone  a  little  further  and  treated  it  properly,  the  extended 

is  not  usually  so  localized  as  in  the  case  of  the  action  of  the  service  in  my  opinion  would  have  been  sufficiently  great  to 

welding  heat  alone,  thermal  stresses  are  set  up  in  addition  more  than  justify  any  extra  trouble  or  expense  involved  in  a 

to  those  created  by  the  heat  of  the  welding  process.     These  final  annealing  after  forging.     The  same  thought  applies  to 

conditions  have  been  found  in  material  of  thick  sections  where  welding  of  failed  material. 

the  heat  would  not  be  readily  absorbed  throughout  the  sec-  There  are  a  great  many  misconceptions  of  the  process  of 

tion'  and  where  the  chemical  content,  especially  the  carbon,  annealing  and  a  great  many  shopmen  fail  to  observe  the  rule 

was  such  that  it  rendered  the  metal  readily  susceptible  to  that  it  requires  time  for  a  piece  of  steel  to  adjust  itself  to  the 

structural  changes,  resulting  in  a  hardened  condition.  annealing  temperature  and  be  uniformly  heated  throughout. 

To  illustrate  some  cases  of  this  kind  photographs  have  been  For  instance,  on  one  particular  forging  which  the  workman 
secured  showing  several  special  tests  and  also  some  examples  was  instructed  to  anneal  thoroughly  he  advised  that  he  was 
of  failed  material.  A  great  many  of  these  tests  were  made  doing  so.  But  later  it  was  found  that  he  was  simply  sticking 
to  demonstrate  to  the  shopmen,  that  in  the  majority  of  the  the  forging  into  a  blacksmith  fire  so  that  the  welded  area 
cases  proper  annealing  should  be  done  after  the  weld  has  was  buried  in  the  fire.  Under  such  conditions,  while  the 
been  completed  and  that  a  thorough  annealing  would  im-  extremely  localized,  highly  affected  areas  will  be  removed, 
prove  the  physical  condition  of  the  metal,  thereby  causing  it  minor  stresses  will  be  set  up  back  along  the  forging.  To  do 
to  render  better  service;  this  thorough  annealing  to  be  made  the  job  right  the  forging  as  a  whole  should  have  been  sub- 
by  placing  the  metal  in  a  furnace  and  giving  it  a  soaking  heat  jected  to  the  annealing  heat. 

and  then  cooling  it  so  that  the  whole  mass  could  adjust  itself  With  such  methods  it  is  hardly  fair  to  expect  100  per  cent 

to  a  uniform  condition  throughout.  service  out  of  material  to  which  we  have  added  or  in  which 

The  idea  of  causing  a  self  or  automatic  annealing  to  take  we  have  produced  unsatisfactory  conditions  rather  than  re- 
place by  preheating  is  going  at  the  proposition  backwards  and  duced  them.  I  am  not  looking  at  this  matter  from  a  strictly 
trusting  to  luck  that  we  have  not  done  more  damage  than  theoretical  standpoint;  the  tests  and  the  various  failed  ma- 
good.  It  is  necessary  at  times  to  preheat  to  take  care  of  the  terial  which  have  come  to  our  attention  justify  these  remarks, 
— — .                   In  a  great  many  cases  the  only  reason  that  a  new  forging 

"Frrfn  a   r>ap«r  read  before  the  .American  Weldinir  Society,   Chicazo  Sec-  •                 j             •         •      u                  it-       j      •              \            -n          7 

tion,  December  22.  1920.                                                    '^nicago  sec  ^^^^  ^^^^  g^^  scrvice  IS  bccausc  the  designer  has  allowed 
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for  such  a  great  factor  of  safety  that  the  shopmen  can  do 
almost  anything  with  the  material  and  there  will  still  be 
some  service  left.  Assuming  that  a  designer  had  originally 
made  provisions  for  a  factor  of  10  and  later  the  section  was 
broken  and  welded,  this  weld  in  reality  may  have  a  factor  of 
five.  The  designer  attempts  to  take  into  consideration  not 
only  the  ordinary  service  requirements  but  abnormal  require- 


gravity  L13,  or  where  this  is  not  practicable  the  acid  may  be 
poured  over  the  steel. 

The  hardened  areas  referred  to,  in  a  great  majority  of 
steels  will  correspond  to  the  hardness  that  would  have  been 
produced  had  the  steel  been  heated  and  quenched.  In  some 
of  the  tests  illustrated  strips  were  taken  from  the  specimens 
so  as  to  embody  metal  from  the  extremely  hardened  zones 
only,  and  then  from  adjoining  positions  progressing  succes- 
sively into  the  unaffected  metal.  It  was  found  that  in  the 
zones  where  the  hardened  conditiMi  was  highly  localized  these 
strips  would  not  bend  over  15  deg.  before  breaking  or  snap- 


Fig.  1 — Etched  Cross  Section  of  a  Failed  Piston  Rod;  the  Crosshead 
Fit    Had    Been    Built    Up    by    Electric   Welding 

ments  that  the  material  might  need  in  case  of  emergency.  If 
we  have  reduced  this  factor  50  per  cent,  the  material  might 
be  able  to  go  along  in  ordinary  service  with  safety  but  for 
the  emergency  cases  we  may  have  eliminated  the  safety 
margin  entirely.  Sometime  during  the  life  of  the  material, 
it  is  going  to  run  into  extreme  conditions.     Then,  if  we  have 


(a)  (b) 

Fjg.    3 — MIcrophotographs   of   the    Metal    In    the    Piston    Rod    Before 
Annealing;    (a)    the   Added    Metal   and   the    Heat   Affected 
Area;  (b)  Normal  Structure  at  Center  of  the  Rod 

ping  off,  but  after  annealing  they  could  be  bent  flat  on 
themselves,  the  same  as  the  original  metal. 

A  failed  piston  rod  on  which  the  cross  head  fit  had  been 
built  up  by  the  electric  welding  process  is  shown  in  Fig.  1. 
The  photograph  shows  the  added  metal  on  the  outer  area 
around  the  circumference  and  between  this  and  the  interior 
metal  in  the  rod  is  a  scallop-shaped  area  affected  by  the 
welding  heat.  This  represents  the  condition  of  the  metal  in 
the  rod  at  the  time  of  the  failure.  The  average  scleroscope 
hardness  of  the  added  metal  was  49,  of  the  heat  affected  area 
80,  and  of  the  metal  in  the  rod  proper  50. 

The  face  of  the  same  cut  opposite  to  Fig  1  was  cut  in  two 
and  both  pieces  annealed,  one-half  Ijeing  allowed  to  cool  in 
the  furnace  and  the  other  half  in  the  air.    It  will  be  noted  in 
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(a) 


(b) 


Fig.  2 — Two  Halves  of  the   Face  Opposite  to  That  Shown  In  Fig.  1      After  Annealing;  (a)  Cooled  in  the  Furnace;  (b)  Cooled  in  the  Air 


not  taken  the  proper  precautions,  it  will  fail.  Even  where 
the  welder  has  increased  the  cross-sectional  area  the  failure 
can  be  traced  to  some  of  the  conditions  mentioned  above. 

The  photographs  were  taken  in  connection  with  some  of 
the  tests  already  mentioned,  to  illustrate  the  zones  affected 
by  the  heat  and  the  hardening  effect  of  the  welding  opera- 
tions. The  method  of  bringing  out  visibly  these  hardened 
arf^ds  or  structural  differences  without  magnification  involves 
the  same  procedure  that  can  be  used  in  checking  the  extent 
oi  the  hardened  or  tempered  areas  in  tools,  such  as  chisels, 
hatchets,  etc.,  and  is  comparatively  simple.  The  surfaces 
are  given  a  rough  polish  and  dipped  in  nitric  acid  of  specific 


Fig.  2  that  the  hardened  area  between  the  added  metal  and 
the  parent  metal  has  been  eliminated  in  \xAh  cases. 

The  scleroscope  hardness  of  the  added  metal  in  the  piece 
cooled  in  the  furnace  was  38  and  of  the  metal  in  the  rod,  55. 
The  scleroscope  hardness  of  the  added  metal  in  the  piece 
cooled  in  the  air  was  38  and  of  the  metal  in  the  rod,  57. 

The  fact  that  the  added  metal  in  these  two  photographs  is 
shown  in  black  should  not  cause  it  to  be  confused  with  the 
darkened  area  on  Fig.  1  as  in  the  latter  two  cases  this  was 
a  matter  of  etching  to  differentiate  between  the  added  metal 
and  the  metal  in  the  rod  proper. 

Fig.  3  shows  microphptographs  of  the  metal  in  the  rod 
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before  annealing;   a  shows  the  added  metal  and  the  heat     giving  some  indication  as  to  the  condition  under  which  they 
affected  area  in  the  rod,  b  the  normal  structure  in  the  center     were  working. 

of  the  rod,  all  at  a  magnification  of  100  diameters.     Fig.  4a  The  next  few  etched  sections  were  made  in  an  investiga- 

and  b  are  the  microphotographs  (100  diameters)  of  the  two      tion  to  determine  if  a  system  of  preheating  could  be  developed 
annealed  pieces  shown  in  Fig.  2.     Both  were  annealed  for     to  eliminate  the  hardened  zones  or  heat  affected  areas  created 

either  through  the  preheating  or  the  welding  heat. 

Fig.  6  is  a  crank  pin,  on  which  no  preheating  of  any  kind 


Fig.   7 — The    Hardness    Removed 


Annealing 


(a)  (b) 

Fig.    4— Microphotographs    of    the    Two    Pieces    Shown    In     Fig.    2, 
After  Annealing;  (a)   Cooled   In  the  Furnace;  (b)   Cooled   in  the  Air 

three  hours  at  1,500  deg.,  F.,  after  which  a  was  cooled  in 
the  furnace  and  b  in  the  air. 

Both  show  the  added  metal  and  the  structure  in  the  rod 
proper,  the  heat  affected  area  having  been  eliminated  by  the 
annealing  process.     There  is  less  segregation  of  the  ferrite 


was  done.  The  scleroscope  hardness  on  the  added  metal  was 
33,  on  the  hardened  zone  58,  and  on  the  rod  proper  46.  The 
metal  was  added  with  an  electric  arc.  Fig.  7  shows  the 
previous  piece  after  annealing,  the  added  metal  showing  a 
hardness  number  of  34,  and  the  pin  metal  proper  45.  Fig. 
8  is  a  piece  of  crank  pin  steel  to  which  the  patch  was  made 
after  preheating  the  parent  metal  with  the  arc,  resulting  in  the 


Fig.   5 — Example  of  the    Effect  of   Erratic  Action   by  the  Operator 
on  the  Uniformity  of  Heat  Penetration 

around  the  grain  boundaries  in  the  piece  cooled  in  the  air 
than  in  the  one  cooled  in  the  furnace. 

As  a  further  illustration  of  the  variation  of  the  hardened 
zone,  Fig.  5  is  an  etched  cross-section  of  another  piston  rod 
on  which  the  cross  head  fit  had  been  built  up,  the  rod  orig- 
inally being  heat  treated  Nichrome  steel.  Attention  is  called 
to  the  variations  in  the  area  of  this  hardened  zone  in  the 
parent  metal.     On  comparison   with  the  first  rod   shown, 


Fig.   8 — Metal   Added   After    Preheating   with   the   Arc 

hardness  numbers  of  35  in  the  added  metal,  50  in  the  hard- 
ened zone,  and  47  in  the  rod.  The  metal  was  added  with  the 
electric  arc.  After  annealing,  the  hardened  zones  were  re- 
moved; the  hardness  number  in  the  added  metal  was  35  and 
in  the  rod  45, 

Another  piece  of  the  pin  was  preheated  in  the  blacksmith 


Fig.  6— Hardening  Effected  by  Adding  Metal  Without  Preheating— 

Electric  Arc 

an  unusually  uniform  movement  and  metal  application  by 
the  welder  is  evident.  It  has  occurred  to  me  that  an  etching 
method  similar  to  this  might  be  adaptable  for  grading  or 
examining  welders   as  to  their  proficiency  as   well   as   for 


Fig.    9 — Hardness     Produced     by     Preheating 

Metal  Added 


with    the    Arc— No 


furnace  and  metal  added  by  the  electric  process;  in  this  case 
the  hardness  number  in  the  added  metal  was  34,   in  the 
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hardened  zone  of  the  pin  59,  and  in  the  body  of  the  pin  46. 
After  annealing,  as  in  the  previous  instances,  the  hardened 
area  was  eliminated,  resulting  in  a  hardness  number  in  the 
added  metal  of  34  and  in  the  rod  of  45. 

Fig.  9  shows  a  pin  which  was  preheated  with  the  arc,  but 
no  metal  added,  resulting  in  a  clearly  defined  hardened  zone 
with  a  hardness  number  of  64,  the  body  of  the  rod  showing 
44.  After  annealing  of  this  piece  the  hardness  was  uniform- 
ly 45  out  to  the  edge  of  the  piece. 

Metal  was  added  around  the  section  of  a  locomotive  frame 
with  the  electric  arc,  without  preheating.     The  metal  was 


was  preheated  with  the  oxy-acetylene  torch,  no  metal  being 
added.  The  heat  affected  area  is  shown  by  the  shaded  zones, 
with  a  maximum  hardness  in  the  affected  zones  of  53,  where- 
as the  normal  hardness  in  the  rod  was  44.  After  annealing, 
this  piston  rod  showed  a  normal  hardness  of  45  throughout 
the  rod  section. 

In  the  case  shown  in  Fig.  11  *  the  piston  rod  was  pre- 
heated according  to  the  regular  practice  and  metal  added  by 
the  oxy-acetylene  process,  producing  the  affected  zones  shown. 
The  hardness  of  the  added  metal  in  this  case  was  32,  in  the 
affected  zones  53,  and  in  the  rod  proper  44.     On  annealing 
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Fig.     10 — Hardening     Effect     Produced     by 
Preheating    with    Oxy-Acetylene    Torch 
— No     IMetal    Added 


Fig.  11 — Hardness  Produced  by  Adding  Metal 
with  Oxy-Acetylene  Torch  After  Preheat- 
ing  According   to   Reguiar   Practice 


Fig.   12 — Affected   Zones  Caused   by   Adding 

Metal     with    the     Oxy-Acetylene    Torch 

Without   Preheating 


added  in  three  layers  with  the  idea  that  the  succeeding  layers 
might  exert  an  annealing  action  on  the  affected  area.  The 
hardness  number  in  the  added  metal  was  34,  in  the  affected 
area  57,  and  with  the  parent  metal  47.  After  annealing  this 
piece  the  affected  zone  was  removed.  The  same  frame 
member  was  preheated  with  the  electric  arc  and  metal  again 


this  piece  the  affected  zones  were  removed;  the  added  metal 
then  showed  a  hardness  of  34  and  the  rod  44.  Fig.  12  shows 
the  same  affected  zones  when  the  metal  was  added  by  the 
oxy-acetylene  process  without  preheating.  The  added  metal 
shows  a  hardness  of  32,  the  affected  zones  53,  and  the  body 
of  the  rod  42.  On  annealing,  the  affected  areas  were  elimi- 
nated, resulting  in  a  hardness  number  in  the  added  metal  of 
35  and  in  the  rod  of  45. 

A  worn  tire  flange,  with  an  original  sclerosc(^  hardness 
over  the  section  averaging  49.2,  was  built  up  by  electric  weld- 


Fig.    13 — Etched    Section   Through    a    Boiler    Tube    Welded 
Sheet;   Metal  of  the  Sheet  Unaffected 


to    the 


added  in  three  layers,  as  in  the  former  case,  without  showing 
any  improvement  in  the  hardening  effect  of  the  welding  heat. 
Attention  is  called  to  the  extension  of  the  action  of  the  arc 
ahead  of  the  added  metal,  which  may  be  observed  in  these 
photographs.  It  will  be  noted  that  the  hardened  zone  extends 
about  the  same  distance  in  front  and  back  of  the  points 
where  the  welding  operation  starts  and  stops  as  it  does 
beneath  the  weld.  In  a  great  many  cases,  in  fact  in  the 
majority,  it  appears  that  a  fracture  will  start  by  an  initial 
check  through  the  affected  zone  immediately  back  of  or  in 
front  of  the  added  metal,  although  there  have  been  cases  that 
unquestionably  were  a  detail  fracture  starting  from  the  area 
underneath  the  added  metal.     Fig.  10  is  a  piston  rod  which 


Fig.  14-^Example  of  Metal  Too   Poor  to  Weld 

ing.  Before  annealing  the  added  metal  had  a  hardness  of 
18,  the  hardened  area  of  the  original  metal  67  and  the  body 
of  the  flange  48.  After  annealing,  the  hardness  of  the  added 
metal  was  2Q,  that  of  the  affected  area  46  and  the  body  of 
the  tire  48. 

The  average  of  several  transverse  tests  on  pieces  of  rail  in 
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which  bolt  holes  were  drilled,  showed  an  average  depreciation 
of  the  transverse  strength  of  about  25  per  cent  as  compared 
with  the  solid  section.  Where  these  holes  were  cut  with  the 
acetylene  flame,  this  depreciation  was  38  per  cent. 

The  photograph,  Fig.  13,  of  the  boiler  tube  welded  in  the 
plate  and  then  etched,  does  not  develop  the  highly  affected 
zones  shown  in  the  previous  views.  In  this  particular  case 
;  the  hardness  number  of  the  plate  was  45,  in  the  tube  SO, 
f-  and  in  the  added  metal  45.  Even  if  the  welding  heat  did 
cause  unsatisfactory  conditions  along  the  lines  in  question, 
the  service  conditions  would  in  themselves  constitute  more 
or  less  of  an  annealing  process. 

Fig.  14  is  a  piece  of  a  member  of  a  truck  side  frame  which 
had  been  welded  with  the  acetylene  flame.  It  shows  an 
^  unusually  large  area  affected  by  the  preheating  and  welding 
heat,  particularly  the  white  zone  about  the  center  of  the 
section,  which  showed  a  penetration  through  the  entire  sec- 
tion. The  metal  is  excessively  porous  and  this  casting 
should,  in  my  opinion,  never  have  been  welded  unless  it  was 
:  possible  to  cut  away  this  area  entirely. 

I  do  not  want  to  leave  the  impression  that  all  welds  fail 
on  account  of  the  structutal  changes  due  to  the  heating,  or 
...that  I  am  advocating  not  doing  any  welding  at  all,  or  that 
;^  I  am  in  favor  of  any  one  particular  process  of  welding.  All 
the  various  methods  of  welding  have  their  proper  fields,  and 
a  great  deal  of  profitable  work  can  be  done  with  them.  How- 
ever, if  the  points  mentioned  are  taken  into  consideration  by 
the  party  laying  out  the  welding  work,  our  welds  will  show 
fewer  failures. 


y^-':      Stay-bolt  and  Stud  Driver  and  Remover 

BY  F.  OSBOURNE 

It  is  the  practice  in  some  railroad  shops  to  square  the  ends 
of  stay-bolts  for  the  purp)ose  of  driving  with  a  box  wrench 
or  chuck  driven  by  an  air  motor.  This  means  that  stay-bolts 
have  to  be  squared  in  a  forging  machine  or  by  some  other 
method.  The  use  of  the  devices,  illustrated,  eliminates  the 
need  for  squared  ends,  thus  saving  a  considerable  amount  of 
time  and  labor.  The  stay-bolt  driver  will  drive  1-in., 
1    1/16-in.   and   l^^-in.   stay-bolts.      If  a  bolt  does  not  fit 


Eccenirtc 
Hardened 
SfeetJa*r 
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Eccenfric  Hardened 
SlxlJair  5S Teeth 


Tools  for  Driving  Studs  and   Staybolts  Without  Squared   Ends 


the  eccentric  jaw  to  grip  any  part  of  the  stud  and  a  wrench 
may  be  used.  The  stud  driver  shown  will  drive  in  or  will 
remove  old  studs  ^  in.,  ^  in.,  1  in.  and  1%  in.  in  diameter. 


High   Pressure  Pump   for  Air  Test  Rack 
BY  C.  E.  YOCUM 

The  piping  arrangement  shown  in  the  sketch  furnishes 
a  simple  means  of  increasing  air  line  pressure  to  prac- 
tically twice  its  normal  value  for  testing  feed  valves, 
brake  valves,  etc.  Air  from  the  shop  air  line  enters  the 
pump  at  the  steam  inlet  and  also  at  the  air  inlet.  If  the 
pump  is  on  either  the  upward  or  the  downward  stroke  the 
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Pneumatically   Operated    Pump   for   Supplying    High    Pressure   Air 

shop  line  pressure  is  working  on  both  the  steam  and  air 
pistons.  If  the  shop  air  line  carries  90-lb.  pressure  this 
will  give  a  maximum  of  180  lb.  per  square  inch.  The 
governor  may  be  used  as  shown  and  any  desired  pressure 
carried  in  the  reservoir. 


Truck  for  Handling  Jacket  Iron 
BY  A.  G.  JOHNSON 

Mechanical  Engineer,  Duluth  &  Iron  Range,  Two  Harbors,  Minn. 

When  the  jacket  is  removed  from  a  locomotive  in  the  back 
shops,  and  is  sent  to  the  jacket  shop  for  repairs  or  to  be 
stored  out  of  the  way  of  other  workmen,  its  removal  and 
handling  has  always  been  a  disagreeable,  inconvenient  job. 
This  difficulty  in  handling  can  be  overcome  to  a  large  extent 


t*-VJ-^ 


Oak  stock 


Truck  for  Handling  Jacket   Iron 


properly,  it  can  be  taken  out  with  this  driver  by  moving  the 
eccentric  steel  jaw  to  grip  the  bolt,  then  reversing  the  motor. 
Part  of  the  stay-bolt  driver  is  made  hexagonal  to  fit  a 
wrench  and  the  other  part  is  made  a  standard  Morse  taper  to 
suit  an  air  motor  spindle.  To  use  as  a  stud  driver  or  re- 
mover, the  device  is  made  up  without  a  Morse  taper  shank 
and  has  a  hole  bored  through  the  driver.     This  will  allow 


by  means  of  a  special  truck  construction,  as  illustrated,  at  a 
small  expense  in  each  local  shop.  A  shop  truck  is  used  as 
the  foundation  and  high  sides  are  provided,  open  at  both 
ends.  The  sides  consist  of  a  frame-work  of  iron  strips  which 
may  be  riveted  or  welded  at  the  joints.  This  truck  will  hold 
the  entire  jacket  from  one  locomotive  and  enable  it  to  be 
moved  easily  from  place  to  place  as  desired. 


An  English  Locomotive  Repair  System 

An  Outline   of  the  Methods  Followed  by  the  Lancashire 
&     Yorkshire     in    Putting    Engines     Through     the     Shop 

'  BY  COL.  H.  E.  O'BRIEN 

Assistant  Mechanical  Engineer,  Lancashire  &  Yorkshire,  Horwich,  England 


ENGINES  are  stopped  at  engine  houses  on  the  recom- 
mendation of  either  the  boiler  inspector  or  locomotive 
district  superintendent,  and  the  receipt  of  a  waybill  at 
the  shops  is  a  notification  that  repairs  are  required  to  such 
engine. 

The  waybill  is  filled  in  in  duplicate,  by  the  locomotive 
district  superintendent  and  forwarded  by  him  to  the  shops 
with  a  tubeplate  diagram  and  a  boiler  stay  chart. 

The  inspection  department,  when  calling  such  engines  into 
the  shops,  pay  due  regard,  after  conference  with  other  depart- 
ments concerned,  to: 

(a)  Particular  type  of  engine  most  urgently  required  by 
running  department,  varying  with  the  season. 

(b)  Ability  or  convenience  of  the  repair  shops  to  deal 
with  such  repairs  as  may  be  required. 

Light  repairs  are  generally  dealt  with  at  once. 

Waybills 
Upon  receipt  of  the  waybill  at  the  shops  the  duplicate  is 
sent  to  the  inspection  department. 

The  waybill  is  a  four-page  sheet;  on  the  front  outside  is 


A   Group  of  Automatics  at  the   Horwich   Shops  of  the   Lancashire 

&  Yorkshire 

stated  the  number  and  class  of  engine,  the  engine  house  to 
which  it  belongs,  date  stepped  for  repairs,  experimental  fit- 
tings (if  any),  flaws,  date  of  last  general  repair,  mileage 
since  last  repairs,  mileage  of  tubes  and  crank  axle,  also  addi- 
tional remarks. 

The  first  inside  page  provides  a  list  of  main  items  such  as 
frames,  pedestal  jaws,  wheels,  axles,  tires,  axleboxes,  cylin- 
ders, valves  and  valve  gear,  etc.,  for  the  engine  and  for  the 
tender,  with  space  for  remarks. 

The  second  inside  page  includes  boiler  fittings,  boiler  and 
tender  tanks  and  coal  bunkers. 

The  back,  or  fourth  page,  provides  space  for  shop  remarks 
upon  details  of  repairs  effected  while  the  engine  was  in  the 
shop,  such  as: 

(a)   Date  left  shop. 

lb)  Whether  boiler  had  been  out  of  frame. 
(c)  Cylinders  out  of  frames. 

id)  Experimental    fittings,    also    boiler    pressure,    registered    number    of 
boiler,  thickness  of  firebox  side,  type  of  valve  and  thickness  of  valves. 

•Taken  from  a  paper  read  before  the  Institution  of  Locomotive  Engineers, 
England. 


The  bottom  portion  of  this  page  also  provides  a  space  in 
which  the  engine  house  foreman  can  record  the  behavior  of 
the  engine  in  traffic  during  the  first  six  days  after  receipt  from 
the  shops. 

When  the  latter  space  is  filled  in,  the  waybill  is  returned 
for  the  shop  superintendent's  information  and  provides 
ground  for  exercising  disciplinary  methods  in  regard  to  the 
shops  concerned. 

Calling  in  to  the  Shops 

The  number  of  engines  called  in  weekly  depends  up<m 
the  weekly  output  of  repaired  engines. 

The  number  of  engines  of  any  one  type  standing  at  en- 
gine houses  awaiting  repairs  is  not  allowed  to  exceed  10  per 
cent  of  that  particular  class. 

A  forecast  of  the  engines  likely  to  be  sent  into  traf&c  dur- 
ing the  following  week  is  made,  based  on  the  above  premises, 
and  an  equal  number  of  engines  are  called  in  from  the  engine 
houses. 

As  far  as  possible,  such  engines  are  called  in  iram  par- 
ticular engine  houses  as  will  permit  the  drivere  and  firemen 
of  the  outward-going  engine  bringing  back  with  them  one 
of  the  engines  called  in  for  that  week,  a  considerable  item 
in  wages  thus  being  saved. 

Inspection  Prior  to  Repair 

Upon  receipt  of  an  engine  at  the  shops  for  repairs  an  in- 
spection is  made  while  the  engine  is  still  in  steam  if  possible. 

This  examination  includes  trial  of  injectors,  whistle,  steam 
sand  and  cylinder  cock  gear,  cylinders  and  valves,  ejector  and 
boiler  mountings  in  general,  also  tenders  and  tanks  for  leak- 
age, etc. ;  any  items  missing  are  noted,  and  the  brake  cylinders 
and  pipes  are  tested. 

Where  any  of  the  items  are  found  to  be  in  good  order  the 
insf)ector  marks  the  waybill  to  that  effect. 

At  the  end  of  the  inspection  the  fire  is  dropped,  tenders  and 
bunkers  are  emptied  of  coal  (this  being  transferred  to  engines 
coming  out  of  the  shops),  and  the  engine  is  placed  in  a  loop 
to  await  a  vacancy  on  the  stripping  pit 

Stripping  Pits 

The  method  of  dealing  with  engines  on  the  stripping  pits^ 
is  as  follows: 

While  fitters  are  uncoupling  the  motion  and  wheels, 
laborers  are  emptying  the  smc^ebox,  taking  grate  bars  out, 
brick  arch  down,  and  sweeping  the  firebox  sides  so  that  a» 
soon  as  the  ashpan  is  dropped  the  boiler  examiner  may 
examine  the  firebox. 

During  the  stripping  the  chargehand  stripper  thoroughly 
inspects  all  parts  and  decides  what  bolt  renewals  are  needed 
in  cylinders,  pedestals,  etc.,  spring  brackets  to  be  cut  off  fcH- 
bushing,  and  his  report  is  added  to  the  waybill  sent  to  the 
erecting  pits. 

Heavy  repairs  (which  alone  are  dealt  with  on  the  stripping 
pits)  are,  in  accordance  with  the  boiler  inspector's  report, 
subdivided  into  the  following  classes: 

Class  A. — Engines  which  have  no  large  structural  defects  with  the  boiler 
and  firebox  in  such  condition  that  they  can  be  repaired  in  the  frames.  AM 
repair  work  for  this  class  of  repair  should  be  dealt  with  as  expeditiouslr 
as  possible  as  it  will  be  required  back  again  to  the  engine  in   18  day*. 

Closi  B. — Cases  where  the  boiler  has  to  be  lifted  and  caai  W  repaired  ia 
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which  holt  holes  were  drilled,  showed  an  average  depreciation 
of  the  transverse  strength  of  ahout  25  per  cent  as  compared 
with  the  solid  section.  Where  these  holes  were  cut  with  the 
acetylene  flame,  this  depreciation  was  38  per  cent. 

The  j)hotograj)h.  Fig.  l.S,  of  the  Ijoiler  tuhe  welded  in  the 
plate  and  then  etched.  d(K'S  not  develop  the  highly  affected 
zones  shown  in  the  previous  views.  In  this  particular  case 
the  hardness  number  of  the  j^late  was  45,  in  the  tube  50, 
and  in  the  added  metal  45.  Even  if  the  welding  heat  did 
cause  unsatisfactory  conditions  along  the  lines  in  question, 
the  service  conditions  would  in  themselves  constitute  more 
or  less  of  an  annealing  prcKcss. 

Fig.  14  is  a  piece  of  a  member  of  a  tnick  side  frame  which 
had  been  wehled  with  the  acetylene  flame.  It  shows  an 
unusually  large  area  affected  by  the  preheating  and  welding 
heat,  particularly  the  white  zone  about  the  center  of  the 
section,  which  showed  a  penetration  through  the  entire  sta- 
tion. The  metal  is  excessively  porous  and  this  casting 
should,  in  my  o|)ini(;n.  never  have  been  welded  unless  it  was 
pos>ible  to  tut  away  this  area  entirely. 

I  do  not  want  to  leave  tlu-  impre.-'^ion  that  all  welds  fail 
on  account  of  tlie  structutal  changes  due  to  tlie  heating,  or 
that  I  am  adv(T<ating  not  doing  any  welding  at  all.  or  that 
1  am  in  favor  nf  any  one  particular  ])roce.>;s  of  welding.  All 
the  various  methods  of  welding  havt^  their  j>r()per  t'lelds.  and 
a  great  deal  of  profitable  work  c.m  l)e  done  with  them.  How- 
ever, if  the  points  mentioned  are  taken  into  consideration  by 
the  party  laying  out  the  welding  work,  our  welds  will  show- 
fewer  failures. 


the  eccentric  jaw  to  grip  any  part  of  the  stud  and  a  wrencl; 
may  be  u-sed.  The  .stud  driver  shown  will  drive  in  or  will 
remove  old  studs  ^4  in.,  Js  in.,  1  in.  and  1  's  in-  in  diameter 


High    Pressure    Pump    for    Air    Test    Rack 

BY  C.  E.  YOCIM 

The  piping  arrangement  shown  in  the  sketch  furnishe- 
a  simple  means  of  increasing  air  line  pressure  to  prac- 
tically twice  its  normal  value  for  testing  feed  valves 
brake  valves,  etc.  Air  from  the  shop  air  line  enters  tlu 
pump  at  the  steam  inlet  and  also  at  the  air  inlet.  If  th« 
j)ump  is  on  cither  the  upward  or  the  downward  stroke  the 
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Slav-ljolt  and  Stud   Driver  and  Remover 


Pneumatically    Operated    Pump   for    Supplying    High    Pressure    Air 


BY  F.  OSBOURNE 

It  is  the  practice  in  some  railroad  shops  to  .>(|uare  the  ends 
of  stay-bolts  for  the  purpo.se  of  driving  with  a  box  wrench 
or  chuck  driven  by  an  air  motor.  This  means  that  stay-bolts 
have  to  be  S(|uared  in  a  forging  machine  or  bv  some  other 
method.  The  u.>e  of  the  devices,  illustrated,  eliminates  the 
need  for  s(|uared  ends,  thus  saving  a  considerable  amount  of 
time  and  labor.  The  stay-bolt  driver  will  drive  1-in., 
1    1/16-in.   and    Ps-in.   stav-bolts.      If  a   bolt   (kH\s  not  fit 
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Tools   for    Driving    Studs   and    Staybolts   Without    Squared    Ends 

properly,  it  can  be  taken  out  with  this  driver  by  moving  the 
eccentric  steel  jaw  to  grip  the  bolt,  then  reversing  the  motor. 
Part  of  the  .'•ta}-bolt  driver  is  made  hexagonal  to  flt  a 
Wrench  and  the  other  part  is  made  a  standard  Morse  taper  to 
5uit  an  air  motor  sj)indle.  To  use  as  a  .stud  driver  or  re- 
mover, the  device  is  made  uj)  without  a  Morse  taper  shank 
and  has  a  hole  bored  through  the  driver.     This  will  allow 


shop  line  pressure  is  working  on  both  the  steam  and  air 
pistons.  If  the  shop  air  line  carries  90-lb.  pressure  this 
will  give  a  maximum  of  180  lb.  per  square  inch.  The 
governor  ma}-  be  used  as  shown  and  any  desired  pressure 
carried  in  the  reservoir. 


Truck  for  Handling  Jacket  Iron 

BY  A.  G.  JOH.NSON 
.Mcchanit-al  Flnijiiu'er,  Duloth  &  Iron  Ranjie,  Two  Harbors,  Minn. 

When  the  jacket  is  removed  from  a  locomotive  in  the  back 
shops,  and  is  sent  to  the  jacket  shop  for  repairs  or  to  be 
.'Stored  out  of  the  way  of  other  workmen,  its  removal  and 
handling  has  always  been  a  disagrccal)le.  inconvenient  job. 
This  difficultv  in  handling  can  be  overcome  to  a  large  extent 
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Truck  for   Handling   Jacket    Iron 

by  means  of  a  .special  truck  construction,  as  illustrated,  at  a 
small  expense  in  each  local  shop.  A  shop  truck  is  used  as 
the  foundation  and  high  sides  are  provided,  open  at  both 
ends.  The  sides  consist  of  a  frame- work  of  iron  strips  which 
may  be  riveted  or  welded  at  the  joints.  This  truck  will  hold 
the  entire  jacket  from  one  locomotive  and  enable  it  to  be 
moved  easily  from  place  to  place  as  desired. 


An  English  Locomotive  Repair  System 

An    Outline    of   the   Methods    Followed   by    the    Laneashire 
&     Yorkshire     in     Putting     Engines     Through     the     Shop 

BY  COL.  H.  E.  O'BRIEN 

Ai>!ji.>-lant  Mechanical  Enjiineer,  Lancashire   &   Yorkshire,  Horwich,  England 


■3f 


ENGINES  are  stopped  at  engine  houses  on  the  recom- 
mendation of  either  the  boiler  inspector  or  locomotive 
district  superintendent,  and  the  receipt  of  a  waybill  at 
the  shops  is  a  notification  that  repairs  are  required  to  such 


engine. 


The  waybill  is  filled  in  in  duplicate,  by  the  locomotive 
district  superintendent  and  forwarded  by  him  to  the  shops 
with  a  tubeplate  diagram  and  a  boiler  stay  chart. 

The  inspection  dcj)artment,  when  calling  such  engines  into 
the  shops,  pay  due  regard,  after  conference  with  other  depart- 
ments concerned,  to: 

(a)  Particular  type  of  engine  most  urgently  required  by 
running  department,  varying  with  the  season. 

(I>)  Ability  or  convenience  of  the  repair  shops  to  deal 
witii  such  repairs  as  may  be  required. 

Light  repairs  are  generally  dealt  with  at  once. 

Waybills. 

I  poll  receipt  of  tlie  waybill  at  the  shops  the  duplicate  is 
sent  to  the  inspection  department. 

The  wayl)ill  is  a  four-page  sheet;  on  the  front  outside  is 


A    Group   of    Automatics   at   the    Horwich    Shops    of  the    Lancashire 

&  Yorkshire 

Stated  the  numlx^r  and  class  of  engine,  the  engine  house  to 
which  it  belongs,  date  stopped  for  repairs,  experimental  fit- 
tings (if  any),  flaws,  date  of  last  general  repair,  mileage 
since  last  repairs,  mileage  of  tubes  and  crank  axle,  also  addi- 
tional remarks. 

Tlie  first  inside  page  provides  a  list  of  main  items  such  as 
frames,  pedestal  jaws,  wheels,  axles,  tires,  axleboxes,  cylin- 
ders, valves  and  valve  gear,  etc.,  for  the  engine  and  for  the 
tender,  with  space  for  remarks. 

The  second  inside  page  includes  boiler  fittings,  boiler  and 
tender  tanks  and  coal  bunkers. 

The  back,  or  fourth  page,  provides  space  for  .shop  remark-^ 
u|>on  details  of  repairs  effected  while  the  engine  was  in  the 
shoj),  such  as: 

fo>    Hate  tcft  shop. 

(b)  Whether  boiler  had  been  out  of  frame. 
ff")   Cylinders  out  of  frames. 

(d)    Rxperimental     fittinps,     al.'io    boiler     pressure,     registered     number     of 
boiler,  thickness  of  firebox  side,  type  nf  valve  and  thickness  of  valves. 

•Taken  from  a  paper  read  before  the  Institution  of  Locomotive  Enpneers, 
En4;land. 


The  bottom  portion  of  this  page  also  provides  a  space  in 
which  the  engine  house  foreman  can  record  tlie  l»ehavior  of 
tlie  engine  in  traffic  during  the  tirst  six  days  after  receipt  from 
the  shops. 

When  the  latter  .space  is  tilled  in,  the  waybill  is  returned 
for  the  shop  superintendent's  infomiation  and  provides 
ground  for  exercising  di.sciplinar\  methods  in  regard  to  the 
shops  concerned. 

Calling  in  to  the  Shops 

Tlie  number  of  engines  called  in  weekl\  dejK^nds  upon 
tile  weekly  output  of  repaired  engines. 

Lhe  number  of  engines  of  any  one  type  standing  at  en- 
gine houses  awaiting  repairs  is  not  allowed  to  exceed  10  per 
cent  of  diat  particular  class. 

A  forecast  of  the  engines  likely  to  be  sent  into  tra£6c  dur- 
ing the  following  week  is  made,  based  on  the  above  premises, 
and  an  equal  number  of  engines  are  called  in  from  the  engine 
houses. 

As  far  as  possible,  such  engines  are  called  in  from  par- 
ticular engine  houses  as  will  permit  the  drivers  and  firemen 
of  the  outward-going  engine  bringing  back  with  them  one 
of  the  engines  called  in  for  that  week,  a  considerable  item, 
in  wages  thus  being  saved. 

Inspection   Prior  to   Repair  '- 

Upon  receijjt  of  an  engine  at  the  shops  for  repairs  an  in- 
spection is  made  while  the  engine  is  still  in  steam  if  possible. 

This  examination  includes  trial  of  injectors,  whistle,  steam 
.-.and  and  cylinder  cock  gear,  cylinders  and  valves,  ejector  and 
boiler  mountings  in  general,  also  tenders  and  tanks  for  leak- 
age, etc.;  any  items  missing  are  noted,  and  the  brake  cylinders 
and  pipes  are  tested. 

Where  any  of  the  items  are  found  to  be  in  gtxxl  order  the 
iiisf)ector  marks  the  waybill  to  that  effect. 

At  the  end  of  the  inspection  the  fire  is  dropped,  tenders  and 
bunkers  are  emptied  of  coal  (this  being  transferred  to  engines 
loming  out  of  the  shops),  and  the  engine  is  placed  in  a  loop 
to  await  a  vacancy  on  the  stripping  pit. 

Stripping  Pits 

lhe  method  of  dealing  with  engines  on  the  stripping  pit* 
is  as  follows: 

While  fitters  are  uncoupling  the  motion  and  wheels, 
laborers  are  empt>ing  the  smokebox,  taking  grate  bars  out, 
brick  arch  down,  and  sweeping  the  firebox  sides  so  that  as 
soon  as  the  ashpan  is  dropped  the  boiler  examiner  may 
examine  the  firebox. 

During  the  stripping  the  chargehand  .stripper  thoroughly 
inspects  all  parts  and  decides  what  bolt  renewals  are  needed 
in  cvlinders,  pedestals,  etc.,  s])ring  brackets  to  be  cut  off  for 
bushing,  and  ]ii>  report  is  added  to  the  waybill  sent  to  the 
erecting  pits. 

Heavy  repairs  (wliich  alone  are  dealt  with  on  the  stripping 
pits)  are,  in  accordance  \v\ih  the  boiler  inspector's  report, 
subdivided  into  the  following  classes: 

Class  A. — Engines  which  have  no  large  structural  defects  vkith  the  boiler 
and  firebox  in  such  conilition  that  they  can  be  repaired  in  the  frames.  All 
1  epair  work  for  this  cl3>s  of  refiair  should  be  dealt  with  as  expeditiovily 
as  possible  ar   it   will  be  re<|uired  back  apain  to  the  etipinc  in    IS  days. 

Class  B.— Cases  where  the  boiler  has  to  be  lifted  and  can  be  repaired  in 
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.  -.   ■■  «rectine  shop   upor.   the  boiler   pit  or  can  be  supplied   with  a   spare  boiler. 
'-  •    •         This  also  applies  to  cylinders. 

,'  -   '.       Xhe  work  for  this  class  of  repair  has  to  be  returned  to  the  engine  within 
-•'    21  days. 

Class  C. — All  cases  of  heavy  structural  repairs  such  as  cylinders,  etc., 
or  ooilers  needing  boiler  »hop  repairs.  These  engines  arc  put  outside  of 
the  shop  when  stripped  until  the  main  details  are  sufficiently  advanced 
twWards  completion  as  to  justify  the  engine  being  placed  upon  the  erecting 
shop  pit  but  no  spare  boiler  is  immediately  available 

Repairs  of  general  details  to  such  engines  are  not  proceeded  with  in  other 
shops  until  notice  is  given,  which  must  be  at  least  three  weeks  before 
engine  is  scheduled  out. 

The  foreman  stripper's  report  having  been  received  in  the 

...office  on  the  sixth  day,  with  che  order  cards  which  have  been 

.:!  .made  out  showing  all  requirements  in  the  way  of  new  or  re- 

■ .    •  jpaired  articles,  and  also  the  report  from  special  examiners 

.-.'^as  to  condition  of  motion,  valves  and  faces,  cylinders  for  re- 

■    •.  jiewal  or  boring,  axleboxes,  frames,  etc.,  the  actual  ordering 

.}'■'  -^of  the  material  upon  the  shop  concerned  is  proceeded  with. 

..■'.\.     These  printed  order  cards  are  made  out  to  the  following 

'■  Trenches,  viz.,  piston  bench,  engine  repair  detail  bench,  mo- 

.  V ;  tion  bench,  brasswork  bench,  cylinder  bench,  pick-up  and 

J  •■;.  spring  bench.     Copies  are  then  made  on  tear-off  pads,  in 

"triplicate,  one  set  of  which,  with  a  copy  of  the  engine  house 

/"waybill,  is  sent  to  the  gang  foreman  upon  whose  pit  the 

^v  ;«ngine  is  to  be  repaired ;  the  second  set  is  sent  to  the  material 

progressman  (a  description  of  whose  duties  is  given  later), 

while  the  third  set  is  sent  to  the  department  concerned  with 

the  repair  or  supply  of  the  detail  required. 

The  original  order  cards  are  forwarded  to  the   finished 


Muir  Puncher  Slotter  Slotting   Main   Rods 

work  stores  in  the  erecting  shop.  There  each  detail  which 
.  :   ican  be  supplied  from  the  stock  in  hand  is  marked  off. 

The  cards  are  then  forwarded  to  the  holders  of  the  third 
"copy,  and  the  finished  work  storekeepers'  mark  indicates  to 
':.•.•  all  concerned  that  such  details  will  not  be  paid  for. 

Upon  receipt  of  these  cards  shop  orders  are  issued  to  the 
various  gang  foremen  in  the  repair  department,  and  as  the 
work  is  completed  the  gang  foreman  enters  opposite  the 
article  the  date  of  supply;  no  work  can  l)e  paid  for  other  than 
this. 

The  cards  are  made  to  serve  as  a  very  useful  check  upon 
arrears  in  the  details  of  any  particular  engine.  Each  gang 
foreman  is  provided  with  a  box  in  which  he  keeps  all  his 
cards  in  three  batches,  each  batch  in  numerical  order;  the 
front  group  represents  material  due  out  from  his  department 
in  the  next  fortnight,  the  second  group  due  out  in  three 
weeks,  and  the  third  due  out  in  four  weeks. 

All  detail  work  is  expected  out  of  the  repair  shops  at  least 
seven  days  before  the  engine  is  due  out  of  the  erecting  shops; 
should,  from  any  cause,  an  item  be  still  unsupplied  on  the 
seventh  day  prior  to  the  output  date  of  engine,  the  card  is 
taken  out  of  the  box  and  hung  upon  a  special  board  provided, 
which  is  headed,  "Work  not  supplied  for  engines  due  out  in 


7  days  or  less."  The  arrears  are  thus  kept  prominently  be- 
fore both  the  progressman  and  the  foreman,  and  this  has  a 
tendency  to  keep  arrears  to  a  minimum. 

In  every  department  in  the  shops  an  output  board,  fore- 
casting the  output  for  the  next  four  weeks,  is  posted,  and  this 
board  has  the  engine  numbers  rearranged  weekly  as  a  result 
of  conferences  held  in  the  chief  inspector's  department  with 
the  foremen  concerned. 

It  is  easy  for  the  gang  foreman,  after  each  weekly  altera- 
tion, to  rearrange  his  cards  accordingly. 

In  the  event  of  any  unforeseen  development  during  the 
erection  of  an  engine,  such  as  the  breaking  of  Castings,  or 

Engine  Stripping  Examination  and  Order  Progress  Card  . 

Engine  No Class  of  repair 

Chief  Inspector  or  Principal  Foreman  to  initial  and  certify 
when  work  was  completed. 

Number 
Date  to  be         of  days  to         Chief  inspector 
filled  in  by     complete  after        or  principal 
inspector  or       first  day  on  foreman. 

Operation  stripper  stripping  pit       Ihiti^        Date 

In     works 

On   stripping   pit 

Tubes   examined    

Tubes  dealt   with 

Boiler   examined    

Class   of   repair,   A,  B,  andC... 

Wheels  examined    

Motion     examined 

Axleboxes    examined 

Cylinders    examined 

Springs    examined 

Material    delivered   to    shop. 

Material     ordered 

On  boiler  pit 

On   erector  8  pit 

Put  outside,  it  a  "C 

Promise  of  material 

Out  of  shop 

Wired  away   

Fig.  1 — Inspection  and  Progress  Card 


items  having  been  overlooked  on  the  stripping  pit,  application 
must  be  made  to  the  material  progressman,  who  issues  a  sup- 
plementary order  card. 

This  card  is  of  a  different  color  than  the  ordinary  card 
and  has  a  column  in  which  must  be  stated  the  reason  for 
such  late  order,  thus  checking  any  laxity  of  supervision, 
reckless  handling  of  material,  or  carelessness  in  delivery  of 
repaired  details. 

Boiler  Pit 

In  the  case  of  an  A  class  repair  which  has  been  placed  on 
a  special  pit  set  aside  for  boiler  repairs,  all  loose  rivets  in 
frames,  platforms  and  splashers  are  renewed,  and  bunker 
sides  and  bottoms  repaired;  this  work  is  expected  to  be  com- 
pleted in  12  days,  when  the  engine  is  transferred  to  the  erect- 
ing shop. 

A  B  repair  class  is  dealt  with  in  the  same  way  except  that 
the  boiler  is  in  some  cases  lifted  and  repaired  at  the  end  of 
the  boiler  pit  while  the  frames,  bunkers,  etc.,  are  receiving 
attention. 

If  the  boiler  needs  such  heavy  repairs  as  tubeplate  renewals 
or  J/2-side  patches,  then  it  is  sent  to  the  boiler  shop  and  one 
of  a  similar  type  is  pressed  forward  on  the  boiler  mounting 
pit  so  that  it  may  be  tubed  and  tested  in  time  for  its  delivery 
to  coincide  with  arrival  of  frames  in  the  erecting  shop. 

Where  possible,  with  engines  needing  C  class  repairs,  the 
frames,  etc.,  are  repaired  on  the  boiler  pit  before  being  sent 
outside  in  order  to  prevent  delay  in  dealing  with  the  engine 
when  the  frames  are  brought  back  into  the  shop. 

yhe  following  table  shows  the  time  allowed  to  perform 
the  different  classes  of  repairs : 

"A"  Repair.  "B"  Repair.  "C  Repair. 

Number  Number  Number 

of  days  of  days  of  days 

Pit                          allowed  allowed  allowed 

Stripping    6  6  6 

Boiler     12  14  14  Note.— "C"  type 

Erecting    ...*. 12  14  18  only  brought  into 

—  —  —  shops  again  when 

Total  days  in  shops. .     30  34  38  werk  is  ready. 
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Progress  Card 

As  a  final  summary  of  the  system  of  engine  stripping,  ex- 
amination and  order  progression  a  card  system  is  used,  the 
card  being  shown  in  Fig.  1. 

These  summary  cards,  described  below,  when  completed, 
are  returned  to  the  chief  inspector's  office,  and  a  monthly 
return  of  the  average  times  taken  for  the  various  processes 
is  shown. 

Any  card  not  completed  within  10  working  days  of  the 
date  the  engine  goes  on  the  stripping  pit  is  sent  to  works 
manager's  office  for  inspection. 

The  cards  will  be  issued  by  the  shop  inspector,  and  when 


Universal    Pattern    Making    Machine   Working    On   a   Spur  Gear 

Pattern 

filled  up,  returned  to  his  office  so  that  the  information  may 
be  summarized. 

In  actual  practice  the  summary  for  two  separate  months' 
working  came  out  as  follows: 

April  May 

Engines  sent  away  which  have  cards 59  66 

Average  days  on  stripping   pit 6.19  6.46 

Average  days  on  boiler  pit 7.85  6.65 

Average   days   on    erector's   pit 27.96  26.06 

Total    time   in   shop 38.98  37.57 

Finished    off    outside 7.33  6.9S 

Average  days,   tubes   examined 3.33  3.92 

Average  days,   tubes  finished   off 7.71  8.9 

Average  days,  boiler  examined 2.87  3.01 

Average   days,    wheels    examined 4.89  5.00 

Average   days,   motion    examined 3.97  4.52 

Average  days,  axleboxes  examined 6.09  8.12 

Avenage    days,   cylinders   examined 5.3  6.26 

Msftrial  delivered  to  fitting  shop 7.5  7.83 

Material  ordered   from  erecting  shop 7.43  7.49 

Duties  of  Erecting  Shop  Progressman  and  Progressing  of  Material 

The  delivery  of  material  requiring  repairs  to  the  other 
shops  is  under  the  supervision  of  an  erecting  shop  progress- 
man,  who  is  responsible  for  seeing  that  all  engine  details  are 
stewed  or  cleaned  and  delivered  to  the  other  shops  within  10 
days  from  the  receipt  of  the  engine  upon  the  stripping  pit 

He  is  also  responsible  for  the  delivery  of  all  repaired  de- 


tails to  the  erecting  pit  to  schedule,  having  regard  to  the  posi- 
tion of  the  engine  on  the  output  board. 

By  a  daily  perusal  of  the  output  board  and  the  dufdicated 
set  of  ordered  material  lists  he  is  able  to  keep  his  finger  on 
the  pulse  of  the  erecting  shop,  and  to  anticipate  them  as 
much  as  possible  so  as  to  keep  items  from  figuring  upon  the 
arrears  list  (issued  daily). 

The  arrears  list,  which  is  cwnpiled  by  the  progressman, 
contains  all  items  not  supplied  to  engines  due  out  in  the  next 
seven  days,  and  a  copy  is  placed  before  each  foreman  at  the 
daily  conference,  and  later  in  the  day  is  put  before  the 
manager  together  with  the  remarks  made  at  the  conference  by 
the  foremen  concerned. 

Twice  daily,  at  specified  hours,  the  progressman  is  inter- 
viewed by  gang  foremen  who  want  such  items  as  frame 
stays,  pedestal  blocks,  etc.,  at  an  earlier  date  than  the  ordi- 
nary details;  also  by  others  who  have  material  verging  upon 
the  arrears  date  and  not  yet  to  hand. 

Finished  Work  Stores 

In  connection  with  the  locomotive  repair  organizati(Ki  is  a 
finished  work  store  combined  with  a  central  order  department. 

The  function  of  this  store  is  to  provide  a  daily  and  yearly 
record  of  new  and  repaired  articles  supplied  to  the  erecting 
shop  and  the  outdoor  locomotive  department.  At  the  same 
time  it  insures  that  a  maximum  stock  is  not  exceeded  or  a 
minimum  stock  depleted.  At  any  time  the  stock  of  any  item 
may  be  ascertained  by  the  card  index  system  in  the  store. 
By  this  means  a  system  of  central  ordering  is  possible — ^whidi 
in  its  turn  permits  of  articles  being  ordered  in  considerable 
quantities  with  consequent  economy  in  production.  It  also 
provides  a  perfect  and  complete  check  on  payment  for  ma- 
chining and  insures  a  ready  supply  for  the  erectors  of  the 
outdoor  locomotive  department  of  each  article  required. 

Erecting  Pits 

The  erecting  shop  crews  consist  of  a  gang  foreman,  five 
journeymen  fitters,  three  apprentices,  one  hand  driller,  who 
acts  also  as  laborer  when  not  occupied  with  drilling.  An 
additional  laborer  divides  his  time  between  tu'o  pits,  sharing 
in  any  two-handed  job  as  required,  such  as  pinching  or 
racking  engine  when  valve-setting,  replacing  grate  bars,  etc. 

Upon  receipt  of  an  engine,  or  frames  frwn  the  boiler  pit, 
the  laborers  at  once  scrape  and  clean  the  frames  and  pedestal 
blocks;  the  work  of  renewing  loose  pedestal  and  cylinder 
bolts  is  then  commenced;  where  necessary  the  holes  are 
opened  out  by  drillers  with  portable  electrically  driven  drills ; 
fractured  frames  are  chipped  out  to  a  feather  edge  and  are 
afterwards  oxy-acetylene  or  electrically  welded,  all  studs 
upon  cylinders  and  boiler  (in  the  case  of  an  A  repair)  are 
sounded  and  doubtful  ones  renewed,  broken  ones  being 
drilled  out. 

Inequalities  are  removed  from  pedestal  jaw  cheeks,  and  the 
axleboxes  (which,  along  with  the  brakework,  etc.,  have  been 
to  the  stewpot  and  are  now  delivered  to  the  pit  by  the  strip- 
ping pit  gang)  are  tried  up  in  the  pedestal,  adjusted  and 
marked  off  for  boring. 

If  a  5  class  repair  the  boiler  will  now  be  to  hand,  and  is 
at  once  placed  in  the  frames  and  fastened  down. 

While  the  lagging  nailing  strips  are  being  fitted  on  by  a 
floating  gang  the  erecting  gang  are,  in  the  case  of  a  changed 
boiler,  setting  the  handrail  brackets,  jointing  the  steam  tee- 
pipe  and  steam  pipes,  fitting  the  ashpan  and  grate  bar 
brackets. 

When  this  work  is  completed  another  floating  gang  of 
laborers  place  the  asbestos  mattressing  in  position.  The 
sheathing  is  then  applied,  the  cab  is  temporarily  bolted,  as  is 
the  smokebox,  and  the  riveters  take  these  in  hand. 

Meanwhile  the  guide  bars  are  set  and  the  motion  work  with 
the  reversing  gear  are  fitted  by  one  fitter  and  apprentice,  while 
another  pair  will  have  taken  the  wheels  in  hand  and  be 
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creitnu'    shop    iipor.    the    Iioilcr    pit   or   can    be    sii|iplicJ    with    a    spare    boiler. 

Tiiis  also  applies  to  cyhiuicrs. 

The  work  for  this  class  of  repair  has  to  be  returned  to  the  engine  witiiin 
21  .lays. 

Class  C. — All  cases  of  heavy  structural  repairs  such  as  cyliniiers,  etc., 
or  Doilcrs  needinf;  boiler  shop  lepairs.  These  engines  are  put  outside  of 
the  shop  when  stripped  unlil  the  main  details  are  sufficiently  advanced 
ijwards  completion  as  to  justify  the  engine  being  placed  upon  the  erecting 
shop  pit  but  no  spare  bi  iler  is  iiiiniediately  available 

Repairs  of  general  details  to  such  engines  are  not  i)rocceded  with  in  i>ther 
ihops  until  notice  is  givt-n,  which  must  be  at  least  three  weeks  before 
engine  is  scheduled  out. 

Tlie  foreman  stripper's  rep(>ri  liaving  l)een  received  in  the 
office  on  the  sixth  day,  with  die  order  cards  which  have  lx?en 
anadf  out  showing  all  retjuirenients  in  the  way  of  new  or  re- 
paired articles,  and  also  the  report  from  special  examiners 
as  to  condition  of  motion,  valves  and  faces,  cylinders  for  re- 
newal or  Ijoring,  a.xlehoxis.  frames,  etc.,  the  actual  ordering 
of  the  material  upon  the  >hop  concerned  is  [)roceeded  with. 

iJiese  printed  order  cards  are  made  out  to  the  following 
benches,  viz.,  pi.^ton  hench.  engine  rej)air  detail  bench,  mo- 
tion bench,  brasswork  bench,  cylinder  bench,  pick-up  and 
spring  bench.  Copies  are  then  made  on  tear-off  pads,  in 
triplicate,  one  set  of  which,  with  a  copy  of  the  engine  house 
waybill,  is  sent  to  the  gang  foreman  upon  whose  pit  the 
•engine  is  to  be  repaired;  the  second  set  is  sent  to  the  material 
progre-ssman  (a  description  of  whose  duties  is  given  later), 
while  the  third  .set  is  sent  to  the  department  concerned  with 
the  repair  or  supply  of  the  detail  required. 

I'he  original   order  cards   are   forwarded   to  the   finished 
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work  store-   in  the  erecting  shop.       There  each  detail   which 
can  be  sujj|)lied  from  the  -totk  in  hand  i>  marked  off. 

'Jhe  cards  are  then  forwarded  t(i  the  holders  ui  the  third 

J)V,  and  the  finished  work  storekeepers"  mark  indicates  to 
con(erned  that  -udi  detail-  will  not  be  i)aiil  for. 

Upon  receipt  of  these  lards  shop  order-  are  i-sued  to  the 
various  gang  foremen  in  the  repair  department,  and  as  the 
work  is  comi)letcd  the  gang  foreman  enters  o|)posite  the 
anide  the  date  of  supjtly:  no  work  can  be  paid  for  other  than 
this. 

The  card?  are  made  to  serve  a>  a  very  uselul  duck  upon 
arrears  in  the  details  of  any  particular  engine.  Each  gang 
foreman  is  i>rovided  with  a  liox  in  which  he  keeps  all  his 
cards  in  three  l»atche.=,  eadi  batch  in  numerical  order;  the 
front  group  re[)re>ents  material  due  out  from  his  department 
in  the  next  fortnight,  tlic  second  group  due  out  in  three 
week-,  and  the  third  due  out  in  four  weeks. 

All  detail  work  is  ex])ected  out  of  the  repair  shops  at  least 
s-even  davs  before  the  engine  is  due  out  of  the  erecting  shops; 
should,  from  any  cause,  an  item  be  still  unsupplicd  on  the 
seventh  day  j)rior  to  the  output  date  of  engine,  the  card  is 
taken  «xit  of  the  box  and  hung  upon  a  special  board  provided, 
whicli  1-  headed,  ''Work  not  supplied  for  engines  due  out  in 


7  days  or  less."  The  arrears  are  thus  kept  prominently  be- 
fore both  the  progressman  and  the  foreman,  and  this  has  a 
tendency  to  keep  arrears  to  a  minimum. 

In  every  department  in  the  shops  an  output  board,  fore- 
casting the  output  for  the  next  four  weeks,  is  posted,  and  this 
board  has  the  engine  numbers  rearranged  weekly  as  a  result 
of  conferences  held  in  the  chief  inspector's  department  with 
the  foremen  concerned. 

It  is  easy  for  the  gang  foreman,  after  each  weekly  altera- 
tion, to  rearrange  his  cards  accordingly. 

In  the  event  of  any  unforeseen  development  during  the 
erection  of  an  engine,  such  as  the  breaking  of  Castings,  or 

Engine  Stripping  Examination  and  Order  Progress  Card 

Engine  No Class  of  repair 

Chief  Inspector  or  Principal  Foreman  to  initial  and  certify 
when  work  was  completed. 

Number 
pate  to  be        of  days  U>        Chief  inspector 
tilled  in  by     complete  after        or  principal 
inspector  or       first  day  on  foreman. 

Operation  .^tripper  stripping  pit       Initial         Date 

1 11     works 

<  111   stripping    pit 

Tubes    examined    

Tubes   dealt    with 

Hoiler   cxaiuincd    

Class    of    repair,   A,  B,  and  C. .  . 

Wheels   examined    

Motion     examined . 

.\xleboxes     examined 

t  ylinders    examiiieil 

-prings    examined 

.\iaterial   delivered    to   shop.  ... 

Material     ordered 

On  boiler  pit 

On   erectors   pit 

I'ut  outside,   if  a  "'C" 

I'romise   of   material 

Out   of  shop 

Wired  away    

Fig.  1 — Inspection   and   Progress  Card 

items  having  been  overlooked  on  the  stripping  pit,  application 
must  be  made  to  the  material  progressman,  who  issues  a  suj»- 
plementary  order  card. 

riiis  card  is  of  a  different  color  than  the  ordinary  card 
and  has  a  column  in  which  must  be  stated  the  reason  for 
-uch  late  order,  thus  checking  any  laxity  of  supervision, 
reckless  handling  of  material,  or  carelessness  in  deliverv  of 
^paired  details. 

Boiler   Pil 

In  the  case  of  an  A  class  rejxiir  which  has  been  placed  on 
a  special  pit  set  aside  for  boiler  repairs,  all  loose  rivets  in 
frames,  platforms  and  .splashers  are  renewed,  and  bunker 
sides  and  bottoms  repaired;  this  work  is  expected  to  be  com- 
pleted in  12  days,  when  the  engine  is  transferred  to  the  erect- 
ing shop. 

A  B  repair  class  is  dealt  with  in  the  same  way  except  that 
the  boiler  is  in  some  cases  lifted  and  repaired  at  the  end  of 
the  boiler  pit  while  the  frames,  bunkers,  etc.,  are  receiving 
attention. 

If  the  boiler  needs  such  heavy  repairs  as  tubeplate  renewals 
or  ^-side  patches,  then  it  is  sent  to  the  boiler  shop  and  one 
of  a  similar  type  is  pressed  forward  on  the  boiler  mounting 
pit  so  that  it  may  1)C  tubed  and  tested  in  time  for  its  delivery 
to  coincide  with  arrival  of  frames  in  the  erecting  shop. 

Where  possible,  with  engines  needing  C  class  repairs,  the 
frames,  etc.,  are  repaired  on  the  boiler  pit  before  being  sent 
outside  in  order  to  prevent  delay  in  dealing  with  the  engine 
when  the  frames  arc  brought  back  into  the  shop. 

The  following  table  shows  the  time  allowed  to  perform 
the  different  clas.ses  of  repairs : 

"A"  Repair,  "B"  Repair.  "C"  Repair. 

Number  Xumher  Number 

of  d.nvs  of  davs  of  days 

Pit                            allowed  allowed  allowed 

Stripping 6  6  6 

IJoiler     12  14  14  Note.— "C"  type 

F!rccting     ..." 12  14  18  only  brought  into 

—  —  —  shops  again  when 

Total  days  in  shops..      30  34  38  work  is  ready. 
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Progress  Card 

As  a  final  summary  of  the  system  of  engine  stripping,  ex- 
amination and  order  progression  a  card  system  is  used,  the 
card  being  shown  in  Fig.  1. 

These  summary  cards,  described  below,  when  completed, 
are  returned  to  the  chief  inspector's  office,  and  a  monthly 
return  of  the  average  times  taken  for  the  various  processes 
is  shown. 

Any  card  not  completed  within  10  working  days  of  the 
date  the  engine  goes  on  the  stripping  pit  is  sent  to  works 
manager's  office  for  inspection. 

The  cards  will  be  issued  by  the  shop  inspector,  and  when 


Universal    Pattern    Making    Machine   Working    On    a   Spur  Gear 

Pattern 

filled  up,  returned  to  liis  office  so  that  the  information  may 
be  summarized. 

In  actual  practice  the  summary  for  two  separate  months' 
working  came  out  as  follows: 

April  May 

EiiKiiies  sent  away  which  have  cards 59  66 

Average   days  r.n   stripping   pit 6.19  6.46 

Avcrape   days  orj  boiler  pit 7.85  6.65 

Averajje    davs   <iii    erector's    pit..... 27.96  26.06 

Tot.-iI    tunc    in    shop 38.98  37.57 

Finislied    off    outside 7.33  6.9S 

.•Xver.'ijje   days,   tubes   examined. 3.33  3.92 

Average  days,   tubes  finislied   off 7.71  -8.9 

Averate   days,    boiler   examined ....     2.87  '  3.01 

Averacc    d.i^s,    wheels    examineil 4.89  ,       5.00 

Averavo    d.iys,    motion    examined 3.97  4.52 

Average   days,   axIelN^xes   exaiiiiTied 6.09  *.12 

.Averacf    davs.    •■ylinders    examined 5.3  6.26 

M.'tcrial   delivered   to   fitting  shop...    7.5  7.83 

Material   ordered    from   erecting   shop 7.43  7.49 

Duties  of  Ere«iiiifi  Shop  Progre!«!>iiian  and  l'rofire.*siiig  of  Material 

The  delivery  of  material  requiring  repairs  to  the  other 
shops  is  under  the  supervision  of  an  erecting  shop  progress- 
man,  wlio  is  responsible  for  seeing  that  all  engine  details  are 
stewed  or  cleaned  and  delivered  to  the  other  shops  within  10 
days  from  the  receipt  of  the  engine  upon  the  stripping  pit. 

He  i=  al.so  re.=:ponsible  for  the  delivery  of  all  repaired  de- 


tails to  the  erecting  pit  to  schedule,  having  regard  to  the  posi- 
tion of  the  engine  on  the  output  board. 

By  a  daily  perusal  of  the  output  board  and  the  duplicated 
set  of  ordered  material  lists  he  is  able  to  keep  his  finger  on 
the  pulse  of  the  erecting  shop,  and  to  anticipate  them  as 
much  as  possible  so  as  to  keep  items  from  figuring  upon  the 
arrears  list  (issued  daily). 

The  arrears  list,  which  is  compiled  by  the  progressman, 
contains  all  items  not  supplied  to  engines  due  out  in  the  next 
seven  days,  and  a  copy  is  placed  before  each  foreman  at  the 
daily  conference,  and  later  in  the  day  is  i)ut  before  the 
manager  together  witli  the  remarks  made  at  the  conference  by 
the  foremen  concerned. 

Twice  daily,  at  specified  hours,  the  progressman  is  inter- 
viewed by  gang  foremen  who  want  such  items  as  frame 
stays,  pedestal  blocks,  etc.,  at  an  earlier  date  than  tlie  ordi- 
nary details;  also  by  others  who  have  material  verging  upon 
the  arrears  date  and  not  yet  to  hand. 

Fiiii>h«Ml  Work  Stores 

In  connection  with  the  locomotive  repair  organization  is  a 
finished  work  store  combined  with  a  central  order  department. 

The  function  of  this  .>;tore  is  to  provide  a  daily  and  yearly 
record  of  new  and  repaired  articles  supplied  to  the  erecting 
shop  and  the  outdtxjr  locomotive  department.  At  the  same 
time  it  insures  that  a  maximum  .^tock  is  not  exceeded  or  a 
minimum  stock  depleted.  .\t  any  time  the  stock  of  any  item 
may  be  ascertained  by  the  card  index  system  in  the  store. 
By  this  means  a  system  of  central  ordering  is  possible — which 
in  its  turn  permits  of  articles  l>eing  ordered  in  considerable 
(|uantities  with  con.-iequent  economy  in  production.  It  also 
pro\ides  a  perfect  and  complete  check  on  payment  for  ma- 
chining and  insures  a  ready  supply  for  the  erectors  of  the 
outdoor  locomotive  department  of  each  article  required. 

Erecting  Pits 

The  erecting  shop  crews  consist  of  a  gang  foreman,  five 
journeymen  fitters,  three  apprentices,  one  hand  driller,  who 
acts  also  as  laliorer  when  not  occupied  with  drilling.  An 
additional  laborer  divides  his  time  between  two  pits,  sharing 
in  any  two-handed  job  as  required,  such  as  pinching  or 
racking  engine  wlien  valve-setting,  replacing  grate  bars,  etc. 

Upon  receipt  of  an  engine,  or  frames  from  the  boiler  pit, 
the  lai)orers  at  once  scrape  and  clean  the  frames  and  pedestal 
blocks;  tlie  work  of  renewing  loose  pedestal  and  cylinder 
bolts  is  then  commenced;  where  necessary  the  holes  are 
opened  out  by  drillers  with  portable  electrically  driven  drills; 
fractured  frames  are  chipped  out  to  a  feather  edge  and  are 
afterwards  oxy-acetylene  or  electrically  welded,  all  studs 
upon  cylinders  and  boiler  (in  the  case  of  an  A  repair)  are 
sounded  and  doubtful  ones  renewed,  Ijroken  ones  being 
drilled  out. 

Ine(|ua]ities  are  removed  from  pedestal  jaw  cheeks,  and  the 
axleboxes  (which,  along  with  tlie  l)rakework,  etc..  have  l)een 
to  the  stewpot  and  are  now  delivered  to  the  pit  by  the  strip- 
ping pit  gang)  are  tried  up  in  the  pedestal,  adjusted  and 
marked  oft"  for  boring. 

If  a  .S  class  repair  the  boiler  will  now  he  to  hand,  and  is 
at  once  placed  in  the  frame?  and  fastened  down. 

AVliile  the  lagging  nailing  strips  are  being  fitted  on  by  a 
floating  gang  the  erecting  gang  are,  in  the  case  of  a  changed 
boiler,  setting  the  handrail  brackets,  jointing  the  steam  tee- 
pipe  and  steam  pipes,  fitting  the  ashpan  and  grate  bar 
I)rackets. 

When  this  work  is  completed  another  floating  gang  of 
laborer?  place  the  a.sbestos  mattressing  in  position.  The 
sheathing  is  then  applied,  the  cab  is  temporarily  bolted,  as  is 
the  smokebox,  and  the  riveters  take  these  in  hand. 

Meanwhile  the  guide  bars  are  set  and  the  motion  work  with 
tlie  reversing  gear  are  fitted  by  one  fitter  and  apprentice,  while 
another  pair  will  have  taken  the  wheels  in  hand  and  be 
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mounting  the  axleboxes,  hanging  springs,  etc.,  in  readiness 
for  wheeling;  a  fitter  will  also  be  engaged  during  the  opera- 
tions in  placing  all  pipes,  in  the  cab  and  below,  in  position. 

After  wheeling,  the  engine  is  placed  upon  a  cradle  and  the 
valves  are  set  by  micrometer  in  accordance  to  figures  supplied 
from  the  inspection  department. 

These  figures  are  issued  on  duplicate  slips,  and  based  on 
.;  vernier  measurements  taken  of  ports  and  valves. 

Running  Trial 

■'■  This  takes  the  form  of  about  four  hours'  working  of  branch 
. .  passenger  traffic.  Before  trial  the  brake  is  tested  by  the 
,  brake  inspector,  who  is  responsible  for  the  vacuum  brakes 

and  examination  of  all  accessories. 

The  inspector  keeps  and  maintains  records  of  the  life  of 
:>  all  diaphragms  and  brake  parts,  and  reports  monthly  upon 

their  life. 
'       It  is  possible  to  run  four  engines  per  day  in  this  manner, 
;.  but  an  average  of  about  three  per  day  is  maintained,  not  in- 

•  eluding  Saturdays.     Saddle  tank  and  dock  engines,  along 
• ;  with  steam  rail  motors,  however,  are  run  in  the  shop  yard  and 

•  do  not  require  to  go  on  the  branch  line. 

In  all  cases,  at  the  conclusion  of  the  run,  the  driver  makes 

■.  a  report  on  the  behavior  of  the  engines,  triplicate  copies  are 

-  then  -issued,  one  to  the  trial  inspector,  one  to  the  foreman  of 

'■  the  erecting  department,  and  the  third  is  sent  to  the  gang  fore- 

'  man,  under  whose  supervision  the  engine  was  repaired. 

As  soon  as  the  engine  is  ready  to  go  out,  it  is  carefully 

=  ,  examined  by  the  trial  inspector  for  possible  defects  or  omitted 

repairs;  the  trial  inspector  takes  the  engine  for  a  short  run 

;  in  the  shop  yard,  after  which,  should  everything  be  found 

'  correct,  the  engine  is  wired  into  traffic,  imless  it  requires 

painting.     The  engine  then  goes  to  the  weighbridge  to  have 

the  weights  adjusted  and  during  this  adjustment  the  trial 

driver's  report  enables  the  gang  foreman  to  rectify  any  minor 

defects  that  may  have  revealed  themselves  on  trial.     The 

outdoor  locomotive  department  are  informed  that  the  engine 

''  is  ready  for  traffic  unless  it  requires  repainting. 

Paint  Shop 

Engines  are  usually  a  month  in  the  paint  shop  as  all  the 
■  old  paint  upon  splashers,  cab  and  sides,  tanks  and  bunkers, 
•   needs  removing  with  some  detergent  before  repainting. 

The  covering  will,  in  the  majority  of  cases,  have  been 
-'   sent  to  the  stewpans  while  the  engine  was  on  the  boiler  or 
erecting  pits  and  therefore  is  not  in  need  of  any  further  prep- 
^  aration.  -^   .. 

,   .     ;-  Return  Into  Traffic 

As  soon  as  a  repaired  engine  is  wired  into  traffic  the  way- 
;  bill  is  forwarded  through  the  outdoor  locomotive  department 
to  the  district  locomotive  superintendent  of  the  district  to 
.   which  it  is  allocated. 

The  waybill  at  this  stage  has  upon  it  the  whole  of  the 
repairs  stated  in  detail,  the  condition  of  firebox  sides,  thick- 
ness of  valves,  etc.,  etc.,  and  is  accompanied  by  up-to-date 
. ;  stay  and  tube  charts. 

After  the  engine  has  been  in  traffic  for  six  days  the  district 
locomotive  superintendent  fills  in  on  the  waybill  repairs  or 
adjustments  which  have  been  necessary  during  that  period. 
The  waybill  is  then  returned  to  the  shops  and  the  defects 
are  brought  to  the  notice  of  the  foremen  for  explanation. 


the  whole  depth.  This  method  is  used  to  reclaim  pistons 
with  badly  worn  grooves  and  thus  reduce  the  number  of  new 
ones  to  be  bought. 

The  device  consists  of  a  steel  shell  turned  and  bored  out 
to  form  an  air  cylinder  as  indicated.  A  removable  anvil, 
A  (Fig.  2)  is  supported  on  block  B,  which  is  drilled  and  slot- 
ted to  receive  the  triple  valve  piston.  Plunger  P  is  normally 
held  in  its  upper  position  by  means  of  a  coil  spring  and  is  op- 


Fig.    1 — Device   for   Slightly   Closing   Triple   Valve    Piston    Packing 

Ring  Grooves 

erated  by  the  piston  shown.  A  packing  leather  with  the  cus- 
tomary expanding  ring  is  used  to  make  this  piston  tight  in  the 
cylinder.  On  opening  the  operating  valve  it  is  evident  that 
a  rush  of  air  on  top  of  the  piston  will  cause  its  downward 
movement  against  the  compression  of  the  spring  and  will 
deliver  a  heavy  blow  at  the  desired  point  of  the  triple  valve 
piston. 

The  triple  valve  piston  is  absolutely  centered  on  the  anvil 
block  by  the  holder  and  is  sufficiently  closed  by  one  blow 
with  75  to  90  lb.  air  pressure  per  sq.  in.     After  closing  the 
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■Closing    Triple    Valve    Piston    Ring    Grooves 

An  efficient  device  for  slightly  closing  the  packing  ring 
grooves  in  triple  valve  main  pistons  is  illustrated  in  Fig. 
1  and  shown  in  detail  in  Fig.  2.  The  principle  of  the  device 
is  simple,  since  it  consists  of  delivering  a  heavy  blow  on  the 
curved  portion  of  the  piston  head  by  means  of  an  air  hammer, 
thus  closing  the  ring  groove  not  only  at  the  outer  portion,  but 


Fig.  2— Details  of  Groove  Closing   Device 

grooves,  the  pistons  are  chucked  in  a  small  lathe  and  the 
grooves  machined  to  the  standard  width,  using  a  special  tool 
holder.  Standard  cutting  off  tool  blanks  are  used  in  this 
holder  so  that  the  only  grinding  required  is  on  the  end. 
Piston  rings  are  fitted  to  the  grooves  after  machining  by  lap- 
ping on  fine  emery  cloth  until  they  will  just  enter  the  groove 
under  hand  pressure. 


A  Short  Cut  in  Squaring  Locomotive  Valves 

Valves  Are  Squared  by  This  Method  Without  Apply- 
ing the  Main  Rods  and  Afterwards  Removing  Them 

BY  WILLIAM  ULRICK  - 

Foreman  Valve  Setter,  Scranton  Shops,  Delaware,  Lackawanna   &  Western 


AT  the  present  time  when  it  is  necessary  to  obtain  max- 
imum production  in  all  locomotive  repair  shops,  the 
following  method  of  squaring  either  Baker  or  Wal- 
schaert  valve  gears  without  applying  the  main  rods  will  be 
found  a  great  time  and  labor  saver.  The  process  has  been 
used  for  several  months  with  good  success,  only  an  occasional 
readjustment  of  the  valves  being  necessary,  which  is  likely  to 
happen  with  any  method  of  valve  setting. 

In  practically  all  railroad  shops  the  practice  is  to  apply 
main   rods  before  setting  the  valves   and  afterwards  it  is 


Fig.  1— Positions  of  Parts  With  Crosshead  and  Radius  Bar  on  Center 

necessar}'  to  remove  them  before  applying  the  side  rods.  This 
is  an  unnecessary  repetition  of  work  and  can  be  avoided  by 
the  following  method.  The  first  operation  before  setting 
either  of  the  valve  gears  referred  to  is  to  apply  the  various 
parts  of  the  motion  work  and  see  that  all  are  in  good  working 
order  without  lost  motion  or  undue  friction. 

'Method  of  Procedure 

After  all  parts  of  the  motion  work  are  in  place,  the  port 
marks  are  taken  as  usual,  using  a  tram  to  transcribe  the 
marks  to  the  valve  stem.  Dead  center  positions  of  the  crank 
pin  are  scribed  on  the  wheel  center  (right  or  left  as  the  case 
may  be) ,  using  the  customary  tram.  Since  the  main  rods  are 
not  up,  a  special  light  fish-tail  tram  has  been  devised  to  take 
their  place  simply  while  getting  the  dead  centers.  This  tram 
consists  of  a  brass  plate  cut  in  the  form  of  a  fish  tail  and 
bearing  on  the  crank  pin  at  two  points.  Attached  to  the 
brass  plate  is  a  light  1  in.  by  4  in.  wooden  strip  approx- 
imately equal  to  the  main  rod  in  length  and  having  an  ad- 
justable scriber  at  the  end.  With  the  crank  pin  a  little  above 
the  dead  center  a  vertical  line  is  scribed  on  the  cross-head  at 
a  level  with  the  wrist  pin  hole.  The  wheels  are  then  rolled 
past  the  center  until  the  scribing  point  on  the  tram  ccanes 
back  to  the  original  mark.  The  two  positions  are  marked 
on  the  wheel  center  in  the  usual  manner  and  dividing  the 
distance  between  them  gives  one  dead  center.  The  other  dead 
center  is  obtained  in  a  similar  manner. 

The  main  crosshead  is  now  placed  in  the  center  of  the 


stroke,  determined  frwn  the  travel  marks,  with  the  reverse 
lever  also  on  center  as  shown  in  Fig.  1.  If  all  motion 
work  parts  are  the  right  length,  properly  adjusted,  and  the 
link  block  is  at  the  link  center,  the  center  line  of  the  can- 
bination  lever  will  be  vertical.  If  the  combination  lever  does 
not  stand  vertical,  it  is  due  to  a  defect  or  combination  of 
defects  which  will  be  explained  later  together  vnth  the 
remedies.  Ji- 

To  check  the  position  of  the  eccentric  arm,  the  wheels  are 
turned,  catching  either  the  front  or  back  dead  center  and 
with  one  end  of  a  tram  at  the  center  of  the  link  foot,  a  line 
is  scribed  on  the  guide  yoke  or  any  other  convenient  sta- 
tionary place.  Then  the  other  dead  center  is  caught  and  the 
same  tram  used  to  scribe  a  similar  line.  If  the  two  lines 
come  in  the  same  place,  it  is  evident  that  the  eccentric  crank 
arm  is  properly  located.  If,  however,  the  two  lines  come, 
for  example,  J/2  in.  apart,  the  eccentric  crank  arm  is  shifted 
on  the  main  crank  pin  so  that  the  tram  mark  will  come  half- 
way between  the  two  lines.  This  setting  will  give  the  correct 
location  of  the  eccentric  crank  arm  but  if  trial  shows  that  a 
slight  error  still  exists,  it  will  necessitate  going  through  the 
operation  twice. 

The  reverse  lever  is  now  thrown  in  full  gear  forward  and 
the  nearest  center  caught,  rolling  the  wheels  forward.  The 
position  of  the  valve  is  scribed  on  the  valve  stem,  using  the 
tram  previously  employed  to  scribe  the  port  marks.  The 
wheels  are  then  rolled  and  the  travel  of  the  valve  marked  on 
the  valve  stem.  With  the  reverse  lever  thrown  to  the  full 
gear  backward  motion,  the  centers  and  travel  marks  are 
again  obtained  in  the  same  way. 

If  the  valves  are  properly  set,  all  marks  on  the  valve  stem 
that  were  scribed  by  catching  the  dead  centers,  will  come  in 
the  center  of  the  port  marks,  because  the  lap  and  lead  lever 
is  stationary  and  the  valve  is  not  receiving  any  motion  from 
the  cross  head.  In  other  words,  the  effect  of  the  lap  and 
lead  lever  is  eliminated. 

The  valve  travel,  as  obtained  by  this  method,  is  for  all 
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Backward    Motion 
FIfl.  2 — Port  and   Travel    Marks   When    Valves   Are    Square 

practical  purposes  correct  since  the  extreme  travel  takes  place 
when  the  engine  is  very  nearly  on  tlie  top  or  bottom  quarter. 
This  would  bring  the  cross  head  practically  to  the  center  of 
the  stroke,  even  if  the  main  rod  was  applied.  Port  and 
travel  marks  when  the  valves  are  properly  squared  are  shown 
in  Fig.  2,  although  it  is  not  necessary  to  have  an  equal 
amount  of  port  opening,  front  and  back,  as  long  as  there  is 
the  same  amount  of  travel  on  both  sides  of  the  engine.  For 
example,  if  the  right  side  has  6  in.  travel,  the  left  side  should 
also  have  6  in.  travel,  which  is  obtained  by  shortening  or 
lengthening  the  radius  bar  lifter  or  short  reach  rods\  as  in 
the  ordinary  method  of  valve  setting.  Fig.  2  is  of  rare 
occurrence  in  the  Walschaert  gear,  as  it  is  impossible  in 
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mounting  the  a.xlehoxcs,  hanging  springs,  etc.,  in  readiness 
for  whti'liiig;  a  titter  will  also  be  engaged  during  the  opera- 
tions in  placing  all  pipes,  in  the  cab  and  below,  in  position. 

After  wheeling,  the  engine  is  placed  upon  a  cradle  and  the 
valves  are  set  by  micrometer  in  accordance  to  figures  supplied 
from  the  inspection  department. 

These  tigures  are  issued  on  duplicate  slips,  and  based  on 
vernier  measurements  taken  of  ports  and  valves. 

Running   Trial 

This  takes  the  form  of  about  four  hours'  working  of  branch 
passenger  traffic,  liefore  trial  the  l)rake  is  tested  by  the 
Ijrake  inspector,  who  is  resj)onsil)le  for  the  vacuum  brakes 
and  examination  of  all  accessories. 

The  inspector  keeps  and  maintains  records  of  the  life  of 
all  diaphragms  and  brake  parts,  and  reports  monthly  upon 
their  life. 

It  is  possible  to  run  four  engines  per  day  in  this  manner, 
but  an  average  of  aiiout  three  per  day  is  maintained,  not  in- 
cluding Saturdays.  Saddle  tank  and  dock  engines,  along 
with  steam  rail  motors,  however,  are  run  in  the  shop  yard  and 
do  not  retjuire  to  go  on  the  branch  line. 

In  all  cases,  at  the  conclusion  of  the  run.  the  driver  makes 
a  rej)ort  on  the  behavior  of  the  engines,  triplicate  copies  are 
then  issued,  one  to  the  trial  insjx'ctor,  one  to  the  foreman  of 
the  erecting  department,  and  the  third  is  sent  to  the  gang  fore- 
man, under  whose  supervision  the  engine  was  repaired. 

As  soon  as  the  engine  is  ready  to  go  out,  it  is  carefully 
examined  by  the  trial  insju'ctor  for  possible  defects  or  omitted 
rei)airs;  the  trial  inspector  takes  the  engine  for  a  .«hort  run 
in  the  shop  yard,  after  whicli.  should  everything  be  found 
correct,  the  engine  is  wired  into  traffic,  unless  it  requires 
painting.  The  engine  then  goes  to  the  weighbridge  to  have 
the  weights  adjusted  and  during  this  adjustment  the  trial 
driver's  report  enables  the  gang  foreman  to  rectify  any  minor 
defects  that  may  have  revealed  themselves  on  trial.  The 
outdoor  IcKomotive  department  are  informed  that  the  engine 
i<  ready  for  traffic  unless  it  requires  repainting. 

Paint  Shop 

Engines  are  usually  a  month  in  the  paint  shop  as  all  the 
old  paint  upon  sjjlashers.  cab  and  sides,  tanks  and  bunkers, 
needs  removing  with  some  detergent  l)eforc  repainting. 

The  covering  will,  in  the  majority  of  cases,  have  been 
.•ient  to  the  stewpans  while  the  engine  was  on  the  boiler  or 
erecting  [)its  and  therefore  is  not  in  need  of  any  further  prep- 
aration. 

Return  Into  Traflfir 

As  .<;oon  as  a  rejniired  engine  is  wired  into  traffic  the  way- 
bill is  forwanled  through  the  outdoor  locomotive  department 
to  the  district  locomotive  superintendent  of  the  district  to 
which  it  is  allocated. 

The  waybill  at  tliis  stage  has  upon  it  the  whole  of  the 
repairs  stated  in  detail,  the  condition  of  firebox  sides,  thick- 
ness of  valves,  etc.,  etc.,  and  is  accompanied  by  up-to-date 
stay  and  tube  charts. 

.After  the  engine  has  been  in  traffic  for  six  days  the  district 
locomotive  .-uperintendent  fills  in  on  the  wayltill  repairs  or 
adjustments  which  have  l)een  necessary  during  that  period. 
The  waybill  is  then  returned  to  the  shops  and  the  defects 
are  brought  to  the  notice  of  the  foremen  for  explanation. 


the  whole  depth.  This  method  is  used  to  reclaim  pistons 
with  badly  worn  grooves  and  thus  reduce  the  number  of  new 
ones  to  be  bought. 

The  device  consists  of  a  steel  shell  tunied  and  lx)red  out 
to  form  an  air  cylinder  as  indicated.  A  removable  anvil, 
.1  (Fig.  2)  is  suj)ported  on  block  B.  which  is  drilled  and  slot- 
tetl  to  receive  the  triple  valve  piston.  Plunger  P  is  normally 
held  in  its  upj)er  position  by  means  of  a  coil  spring  and  is  op- 


Fig.    1 — Device    for    Slightly    Closing    Triple    Valve    Piston    Packing 

Ring   Grooves 

erated  by  the  pi.ston  shown.  A  packing  leather  with  the  cus- 
tomary exjKinding  ring  is  used  to  make  this  piston  tight  in  the 
cylinder.  On  opening  the  operating  valve  it  is  evident  that 
a  rush  of  air  on  top  of  the  piston  will  cau.se  its  downward 
movement  against  the  compression  of  the  spring  and  will 
deliver  a  heavy  blow  at  the  desired  jwint  of  the  triple  valve 
piston. 

The  triple  valve  j)istcn  is  aljsolutely  centered  on  the  anvil 
l)lock  by  the  holder  and  is  sufficiently  closed  by  one  blow 
with  75  to  QO  lb.  air  pressure  per  s(j.  in.     After  closing  the 
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Closiiifr    Triple    \alve    Piston    Rin«i    Grooves 

.\n  efficient  devit'e  for  slightly  closing  the  packing  ring 
grooves  in  triple  valve  main  pistons  is  illustrated  in  Fig. 
1  and  "^hown  in  detail  in  Fig.  2.  The  principle  of  the  device 
is  simple,  since  it  consists  of  delivering  a  heavA'  blow  on  the 
curved  portion  of  the  piston  head  by  means  of  an  air  hammer, 
thus  closing  the  ring  groove  not  only  at  the  outer  portion,  but 


Plunger  P. 


Fig.   2 — Details   of   Groove   Closing    Device 

grooves,  the  pistons  are  chucked  in  a  small  lathe  and  the 
gr(x)ves  machined  to  the  standard  width,,  using  a  special  tool 
holder.  Standard  cutting  off  tool  blanks  are  used  in  this 
holder  so  that  the  only  grinding  required  is  on  the  end. 
Piston  rings  are  fitted  to  the  grooves  after  machining  by  lap- 
ping on  fine  emery  cloth  until  they  will  just  enter  the  groove 
under  hand  pressure. 
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A  Short  Cut  in  Squaring  Locomotive  Valves 

Valves  Are  Squared  by  This  Method  Without  Apply- 
ing the  Main  Rods  and  Afterwards  Removing  Them 

BY  WILLIAM  ULRICK 

Foreman   \  alve  Seller,   Scranton   Shops,   Delaware,   Larkawaiina   &   Western 


AT  tlie  present  time  when  it  is  necessan-  to  obtain  max- 
imum prcKluction  in  all  Iwomotive  repair  shops,  the 
following  methcxi  of  scjuariny  either  Baker  or  Wal- 
sehaert  valve  gears  without  applying  the  main  rods  will  be 
found  a  great  time  and  laljor  saver.  The  "process  has  been 
used  for  several  months  with  good  success,  only  an  occasional 
readjustment  of  the  valves  being  necessary,  which  is  likely  to 
happen  with  any  method  of  valve  setting. 

In  practically  all  railroad  shops  the  practice  is  to  apply 
main    rcxls   before   .^^etting   the   valves    and    afterwards    it    is 
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Fig.  1 — Positions  of  Parts  With  Crosshead  and  Radius  Bar  on  Center 

necessary  to  remove  them  before  applying  the  side  rods.  This 
is  an  unnecessary  repetition  of  work  and  can  be  avoided  by 
the  following  method.  The  first  operation  before  setting 
either  of  the  valve  gears  referred  to  is  to  apply  the  various 
parts  of  the  motion  work  and  see  that  all  are  in  good  working 
order  without  lost  motion  or  undue  friction. 

Method  of  Procedure 

After  all  {)arts  of  the  motion  work  are  in  place,  the  port 
marks  are  taken  as  usual,  using  a  tram  to  transcribe  the 
marks  to  the  valve  stem.  Dead  center  positions  of  the  crank 
pin  are  scribed  on  the  wheel  center  (right  or  left  as  the  case 
may  ix'),  using  the  customary  tram.  Since  the  main  rods  are 
not  up,  a  special  light  fish-tail  tram  has  been  devised  to  take 
their  place  simply  while  getting  the  dead  centers.  This  tram 
consists  of  a  brass  plate  cut  in  the  form  of  a  fish  tail  and 
bearing  on  the  crank  pin  at  two  points.  Attached  to  the 
brass  plate  is  a  light  1  in.  l)y  4  in.  wooden  strip  approx- 
imately equal  to  the  main  rod  in  length  and  having  an  ad- 
justable scriber  at  the  end.  With  th(^  crank  pin  a  little  above 
the  dead  center  a  vertical  line  is  scribed  on  the  cross-head  at 
a  level  with  the  wrist  pin  hole.  The  wheels  are  then  rolled 
])ast  the  center  until  the  scribing  point  on  the  tram  comes 
back  to  the  original  mark.  The  two  positions  are  marked 
on  the  wheel  center  in  the  usual  manner  and  dividing  the 
distance  between  them  gives  one  dead  center.  The  other  dead 
center  is  ol)taincd  in  a  similar  manner. 

The  main  cros.chcad  is  now  placed   in  the  center  of  the 


stroke,  determined  from  the  travel  marks,  witli  tlie  reverse 
lever  also  on  center  as  shown  in  Fig.  1.  If  all  motion 
work  parts  are  the  right  length,  properly  adjusted,  and  the 
link  block  is  at  the  link  center,  the  center  line  of  the  com^ 
bination  lever  will  l)e  vertical.  If  the  combination  lever  does 
not  stand  vertical,  it  is  due  to  a  defect  or  combination  of 
defects  which  will  be  explained  later  together  with  the 
remedies. 

To  check  the  position  of  the  eccentric  arm.  the  wheels  are 
turned,  catching  either  the  front  or  back  dead  center  and 
with  one  end  of  a  tram  at  the  center  of  the  link  fot)t.  a  line 
is  scribed  on  the  guide  yoke  or  any  other  convenient  sta- 
tionary place.  Then  the  other  dead  center  is  caught  and  the 
same  tram  used  to  scril>e  a  similar  line.  If  the  two  lines 
come  in  the  same  place,  it  is  evident  that  the  eccentric  crank 
arm  is  properly  located.  If,  however,  the  two  lines  come, 
for  example,  y^  in.  apart,  the  eccentric  crank  arm  is  shifted 
on  the  main  crank  pin  so  that  the  tram  mark  will  come  half- 
way between  the  two  lines.  This  setting  will  give  the  correct 
location  of  the  eccentric  crank  arm  but  if  trial  shows  that  a 
slight  error  still  exi.«Jts,  it  will  necessitate  going  through  the 
operation  twice. 

The  reverse  lever  is  now  thrown  in  full  gear  forward  and 
the  nearest  center  caught,  rolling  the  wheels  forward.  The 
position  of  the  valve  is  .scribed  on  the  valve  stem,  using  the 
tram  previously  employed  to  scribe  the  port  marks.  The 
wheels  are  then  rolled  and  the  travel  of  the  valve  marked  on 
the  valve  stem.  Whh  the  reverse  lever  thrown  to  the  full 
gear  backward  motion,  the  centers  and  travel  marks  are 
again  obtained  in  the  same  way. 

If  the  valves  are  properly  set.  all  marks  on  the  valve  stem 
that  were  scribed  by  catching  the  dead  centers,  will  come  in 
the  center  of  the  port  marks,  because  the  laj)  and  lead  lever 
is  stationary  and  the  valve  is  not  receiving  any  motion  from 
the  cross  head.  In  other  words,  the  effect  of  the  lap  and 
lead  lever  is  eliminated. 

I'he  valve  travel,  as  obtained  by  this  method,  is  for  all 
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Fig.  2 — Port   and    Travel    Marks    When    Valves    Are    Square 

practical  j)urpo.>^cs  correct  since  the  extreme  travel  takes  place 
when  the  engine  is  very  nearly  on  the  top  or  bottom  quarter. 
This  would  bring  the  cross  head  practically  to  the  center  of 
the  stroke,  even  if  the  main  rod  was  applied.  Port  and 
travel  marks  when  the  valves  are  properl\-  stjuared  are  shown 
in  F'ig.  2,  although  it  is  not  necessary  to  have  an  equal 
amount  of  port  ojx'ning,  front  and  back,  as  long  as  there  is 
the  same  amount  of  travel  on  l)oth  sides  of  the  engine.  For 
example,  if  the  right  side  has  6  in.  travel,  the  left  side  should 
also  have  6  in.  travel,  which  is  oi>tained  by  shortening  or 
lengthening  the  radius  bar  lifter  or  short  reach  rods,  as  in 
the  ordinary  method  of  valve  setting.  Fig.  2  is  of  rare 
occurrence  in   the  Walschaert   gear,   as   it   is   impossible  in 
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some  gears  to  get  a  square  valve  and  the  same  amount  of 
port  opening  on  each  end  in  full  gear.  In  the  Baker  gear, 
it  is  a  bad  error  as  the  maximum  port  opening  nearly  always 
will  vary  from  Yz  in.  to  ^  in.,  which  cannot  be  overcome 
as  the  gear  is  at  present  designed. 

Defects  and  Their  Remedies 

The  positions  of  tram  marks  secured  when  the  eccentric 
rod  is  y%  in.  too  short  are  shown  in  Fig.  3.  It  is  evident 
that  the  valve  must  be  moved  ahead  or  to  the  left  ]/%  in.  in 
the  forward  and  back  y%  in.  in  the  backward  motion  in  order 
to  make  the  valve  square.  As  indicated  in  Fig.  3,  due  to 
the  position  of  the  radius  rod,  a  change  of  Yz  in.  in  the 
length  of  the  eccentric  rod  would  produce  a  movement  of 
the  valve  of  only  ]/%  in.,  due  to  the  ratio  of  4  to  1.     On 


Fig.   3 — Effect   of  Short   Eccentric    Rod 


c  Rod 


account  of  the  forward  motion  being  direct  and  the  backward 
motion  indirect,  the  eccentric  rod  must  be  lengthened  Yi  in., 
which  will  bring  both  tram  marks  to  the  center. 

The  positions  of  tram  marks  with  a  radius  bar  or  valve 
rod  Y^  in.  too  long  are  shown  at  A,  Fig.  4.  It  is  evident 
that  shortening  the  radius  bar  or  valve  rod  ^  in.  will  cor- 
rect this  condition,  but  the  question  is,  which  shall  be  short- 
ened? The  radius  bar  should  be  maintained  as  nearly  as 
possible  the  same  length  as  the  radius  of  the  link,  a  condi- 
tion which  is  easily  checked  as  follows.  With  the  link  on 
center  and  a  radius  bar  of  the  correct  length,  the  reverse 
lever  can  be  changed  from  full  forward  to  full  reverse  gear 
without  moving  the  valve.  Alterations  in  the  radius  bar  are 
made  until  this  condition  holds  true.  In  the  above  problem, 
if  the  radius  bar  is  checked  and  found  to  be  the  correct  length 


Fig-  4 — Effects  of  Long   Radius  or  Valve   Rod   and   Short  Eccentric 

Rod 

it  is  obvious  that  the  valve  rod  must  be  shortened  Y%  in.  or 
the  valve  adjusted  on  the  rod,  which  amounts  to  the  same 
thing. 

The  effect  of  a  long  valve  rod  and  short  eccentric  rod  are 
shown  at  B,  Fig.  4.  Shortening  the  radius  bar  or  valve  rod 
Y%  in.,  will  give  the  condition  shown  in  Fig.  3,  which  can 
be  corrected  by  lengthening  the  eccentric  rod  Y^  in.  When 
the  front  and  back  motion  marks  are  all  taken,  it  is  advisable 
to  throw  the  reverse  lever  nearly  to  the  central  position  and 
turn  the  wheels  one  complete  revolution,  taking  the  complete 
travel  marks.  These  will  come  equal  distances  either  side  of 
the  port  marks,  according  to  the  position  of  the  reverse  lever. 
If  the  lever  is  hooked  up  shorter,  the  distance  will  be  larger; 
if  thrown  toward  the  corner,  it  will  be  less.  If  this  is  done 
in  the  forward  motion  or  with  the  lever  hooked  up  in  the 


running  position,  any  slight  error  due  to  lost  motion  or  irreg- 
ularity in  the  valve  gear  (especially  in  the  Baker  gear)  will 
be  overcome.  If  these  measurements  are  not  equal  a  slight 
adjustment  on  the  valve,  by  shortening  or  lengthening,  will 
overcome  this  error.  The  method  of  squaring  valves  de- 
scribed is  not  capable  of  the  refinement  of  some  other  meth- 
ods and  does  not  give  all  of  the  events  of  the  stroke.  On  the 
other  hand,  it  reduces  the  time  required  for  squaring  valves 
by  about  three  hours  and  saves  the  cost  of  labor  for  applying 
and  removing  the  main  rods.  Several  months'  actual  use  of 
this  method  has  failed  to  show  that  greater  refinement  was 
necessary. 


Paint   Spraying   Locomotive  Front   Ends 

The  proper  maintenance  of  equipment  requires  frequent 
painting  of  locomotive  front  ends  and  this  work  consumes  a 
large  amount  of  time  where  it  is  done  with  a  brush.  To  de- 
crease the  time  required  for  the  operation  and  permit  keeping 
front  ends  in  good  condition,  various  forms  of  p>aint  sjM^ying«» 
equipment  can  be  used  to  good  avantage. 

For  greater  convenience  in  moving  about,  the  paint  spray- 


Easily    Handled    Paint    Spraying    Equipment 

ing  equipment  illustrated  has  been  mounted  on  a  two- wheel 
truck  and  can  be  moved  readily  from  place  to  place  by  one 
man.  Arriving  at  the  engine  to  be  painted,  it  is  (Mily  a 
question  of  coupling  the  air  hose,  adjusting  the  respirator 
and  starting  to  work.  The  job  is  finished  in  a  short  time 
and  the  outfit  moved  on  to  the  next  engine. 


Trouble  is  Sometimes  experienced  by  the  lead  sticking  to  the 
work.  This  can  be  avoided  by  dipping  the  article  in  a  solution 
of  cyanide  of  potassium  and  water — about  one  pound  of  powdered 
cyanide  to  one  gallon  of  boiling  water.  This  should  be  used  cold 
and  the  article  permitted  to  dry  before  placing  in  the  lead  bath. 
The  pieces  should  be  left  in  the  lead  only  long  enough  to  heat 
them  through.  The  pieces  can  be  quenched  in  oil,  water  or  brine, 
as  preferred. — From  Houghton's  "Steel  and  its  Treatment.** 


-Bemice    ^J3Siu- 


Single  Pedestal  Swivel  Type  Car  Seat 


A  CAR  seat  involving  several  important  changes  from  the 
usual  type  of  construction  has  been  invented  and  pat- 
ented recently  by  Frank  Sraolar,  Dayton,  Ohio,  and 
will  be  placed  on  the  market  by  the  Dayton  Car  Seat  &  Manu- 
facturing Company  of  the  same  city.  One  of  the  principal 
oljjects  of  the  new  invention  is  to  provide  a  car  seat  with  a 


Fig.  1 — Normal  and   Inclined  Positions  of  Smolar  Car  Seat 

back  not  normally  inclined.  The  occupant  inclines  the  back 
at  will  against  springs  in  the  arm  rests  to  whatever  position 
may  be  most  comfortable  and  the  springs  return  the  back  to  its 
normal  upright  pyosition  when  the  seat  is  vacated.  The  in- 
clined position  of  the  back  is  indicated  plainly  by  dotted 
lines  in  Fig.  1. 

The  new  car  seat  is  light  in  weight,  easy  to  install,  and  is 
not  connected  to  the  wainscoting.  The  latter  feature  elim- 
inates drilling  and  tapping  the  wainscoting,  and  using  the 
window  sill  as  an  arm  rest.  The  seat  may  be  easily  and 
quickly  assembled  and  dismembered  for  cleaning  purposes 
without  the  use  of  tools.  A  greater  height  than  usual  is 
available  for  steam  pipes  and  there  is  ample  room  for  suit 
cases  and  traveling  bags  under  the  seat  bottom.  An  especial 
effort  has  been  made  to  secure  simplicity  of  construction  with- 
out complicated  parts  to  break  or  get  out  of  order;  also  a 


minimum  weight  consistent  with  strength  and  rigidity.  The 
seat  may  be  automatically  locked  when  in  either  extreme  posi- 
tion and  is  stated  to  reverse  easily,  no  lubrication  being  re- 
quired. The  swiveling  feature  makes  it  necessary  to  provide 
only  one  foot  rest. 

A  view  of  the  Smolar  car  seat,  disassembled,  fe  shown 
in  Fig.  2.  A  and  B  are  the  seat  and  back  cushicms  re- 
spectively. The  main  seat  support  consists  of  a  steel  cast- 
ing or  pressed  steel  frame  work  supported  upxMi  and  guided 
by  the  frusto-conical  pedestal  D.  Each  arm  rest  E  is 
divided  horizontally,  the  lower  section  having  a  deep  longi- 
tudinal recess,  containing  the  anchor  piece,  spring,  slide  piece 
G  and  guide.  Tension  of  both  arm  rest  springs  through  the 
connections  shown  holds  the  back  cushicm  in  its  normal  up- 
right position.  The  top  section  F  is  provided  to  cover  the 
recess  and  parts  enclosed  in  the  arm  rest. 

The  foot  rest  H  is  secured  by  means  of  two  hinges  to  the 
main  seat  frame.     A  dog  is  provided  which  engages  the  slot 


.'Fig.    2 — V'iew   of   Car    Seat    Parts    Disassembled 

in  the  pedestal  and  holds  the  seat  firmly  in  either  of  its 
extreme  positions.  A  small  spring  holds  the  dog  in  en- 
gagement with  the  slot  and  foot  pressure  on  a  small  pedal 
casting  fastened  to  the  foot  rest  releases  the  dog  and  allows 
the  seat  to  be  swiveled. 

Owing  to  the  fact  that  the  back  does  not  need  to  be  pnilled 
over,  cushions  for  the  new  car  seat  can  be  made  to  practically 
any  desired  height,  width  or  shape  to  provide  the  greatest 
comfort  for  the  passengers. 
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5omc  gear?  to  got  a  >(juare  valve  and  the  same  amount  of 
port  opening  on  each  end  in  full  year.  In  the  liaker  gear, 
it  i>  a  bad  error  as  the  maximum  port  opening  nearly  always 
will  vary  from  '  _•  in.  to  ^■■'s  in.,  which  cannot  Ik'  overcome 
as  the  gear  is  at  pre-ent  designed. 

Defects  and  Their  Remedies 

The  positions  of  tram  marks  secured  when  the  eccentric 
rod  is  %  in.  too  ?hort  are  r<hown  in  Fig.  3.  It  is  evident 
that  the  valve  must  he  moved  ahead  or  to  the  left  Vs  in.  in 
the  forward  and  back  !s  in.  in  the  backward  motion  in  order 
to  make  the  valve  square.  As  indicated  in  Fig.  3,  due  to 
the  position  of  the  radius  rod,  a  change  of  ^/^  in.  in  the 
length  of  the  eccentric  rod  would  pnxluce  a  movement  of 
the  valve  of  onlv   ^4.   in.,  due  to  ihe  ratio  of  4  to  1.     On 


fbrwrard 


8ac'<»varcl 
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Fig.    3 — Effect    of    Short    Eccentric    Rod 

account  of  the  forward  motion  being  direct  and  the  backward 
motion  indirect,  the  eccentric  rod  must  be  lengthened  ^2  in., 
which  will  bring  both  tram  marks  to  the  center. 

The  positions  of  tram  mark-  with  a  radius  bar  or  valve 
rcxl  5.S  in.  t<x>  long  are  shown  at  A,  Fig.  4.  It  is  evident 
that  .shortening  the  radius  imr  or  valve  rod  ys  in.  will  cor- 
rect this  condition,  but  the  (|ue-tion  is.  which  shall  i)e  short- 
ened? llie  radius  bar  should  l.o  maintained  as  nearlv  as 
pG.^sible  the  same  length  a>  the  r.uliu-  of  the  link,  a  condi- 
tion which  is  easily  checked  a.-  follows.  \\  itli  the  link  on 
center  and  a  radius  bar  of  the  correct  length,  the  reverse 
lever  can  be  changed  from  full  forward  to  full  reverse  gear 
witliout  moving  the  valve.  Alterations  in  the  radius  har  are 
made  until  this  (on<lition  holds  true.  In  the  above  problem, 
if  tin  radius  liar  is  checki'd  anil  found  to  be  the  corrtrt  lenfjth. 


For  wind 

A 

'It/- 


Forward 

B 


Of" 


Backbond 


Ffg 


-Effects   of   Long    Radius   or   Valve    Rod    and    Short   Eccentric 

Rod 


running  position,  any  slight  error  due  to  lost  motion  or  irreg- 
ularity in  the  valve  gear  (especially  in  the  Baker  gear)  will 
Ijc  overcoiiie.  If  these  measurements  are  not  equal  a  slight 
adjustnWt  on  the  valve,  by  shortening  or  lengthening,  will 
overcome  this  error.  The  method  of  squaring  valves  de- 
scribed is  not  capable  of  the  refinement  of  some  other  meth- 
ods and  does  not  give  all  of  the  events  of  the  stroke.  On  the 
other  hand,  it  reduces  the  time  required  for  squaring  valves 
by  about  three  hours  and  saves  the  cost  of  labor  for  applying 
and  removing  the  main  rods.  Several  months'  actual  use  of 
this  method  has  failed  to  show  that  greater  refinement  was 
neccssarv. 


Paint   Spraying   Locomotive   Front   Ends 

The  proper  maintenance  of  equipment  requires  frequent 
painting  of  locomotive  front  ends  and  this  work  consumes  a 
large  amount  of  time  where  it  is  done  with  a  brush.  To  de- 
crease the  time  required  for  the  operation  and  permit  keeping 
front  ends  in  good  condition,  various  forms  of  paint  spraying 
equipment  can  be  used  to  good  avantage. 

For  greater  convenience  in  moving  about,  the  paint  spray- 


it  i-  oi)vious  that  the  valve  rod  must  be  shortened  Y^  in.  or 
the  valve  adju-ted  on  the  nub  whith  amounts  to  the  same 
thing. 

The  effect  of  a  long  valve  rod  and  short  eccentric  rod  are 
shown  at  B,  Fig.  4.  .Shortening  the  radius  bar  or  valve  rod 
y^  in.,  will  give  the  condition  shown  in  Fig.  .^,  which  can 
be  corrected  by  lengthening  the  eccentric  rod  '  j  in.  When 
the  front  and  back  motion  marks  are  all  taken,  it  is  advisable 
to  throw  the  reverse  lever  nearly  to  the  central  position  and 
turn  the  wheels  one  complete  revolution,  taking  the  complete 
travel  marks.  These  will  come  e<jual  distances  either  side  of 
the  port  marks,  according  to  the  position  of  the  reverse  lever. 
If  the  lever  is  hooked  up  shorter,  the  distance  will  be  larger; 
if  thrown  toward  the  corner,  it  will  be  less.  If  this  is  done 
in  the  forward  motion  or  with  the  lever  hooked  up  in  the 


Easily     Handled     Paint     Spraying     Equipment 

ing  cqui{)ment  illustrated  has  been  mounted  on  a  two-wheel 
truck  and  can  be  moved  readily  from  {)lace  to  place  by  one 
man.  Arriving  at  the  engine  to  be  painted,  it  is  only  a 
question  of  cou[)ling  the  air  hose,  adjusting  the  respirator 
and  starting  to  work.  'Ihe  job  is  finished  in  a  short  time 
anfl  the  outfit  moved  on  to  the  ne.xt  engine. 


Trolbf.e  is  So.MKTiMKS  experienced  by  the  lead  sticking  to  the 
work.  This  can  be  avoided  by  dipping  the  article  in  a  solution 
of  cyanide  of  pota.^siuni  and  water — about  one  pound  of  powdered 
cyanide  to  one  gallon  of  boiling  water.  This  should  be  used  cold 
and  the  article  permitted  to  dry  before  placing  in  the  lead  bath. 
The  pieces  should  be  left  in  the  lead  only  long  enough  to  heat 
them  through.  The  pieces  can  be  quenched  in  oil,  water  or  brine, 
as  preferred. — From  Houghton's  "Steel  and  its  Treatment."    , 


Single  Pedestal  Swivel  Type  Car  Seat 


A(_  AR  seat  involving  several  inijxjrtant  changes  from  the 
usual  type  of  construction  has  been  invented  and  pat- 
ented recently  by  Frank  Smolar,  Dayton,  Ohio,  and 
will  t;e  placed  on  the  market  by  the  Dayton  Car  Seat  &  Manu- 
facturing Company  of  the  same  city.     One  of  the  j^rincipal 
object-  of  the  new  invention  is  to  provide  a  car  seat  with  a 


F,g.  1 — Normal  and   Inclined  Positions  of  Smolar  Car  Seat 

back  n(jt  normally  inclined.  The  occupant  inclines  the  back 
at  will  against  springs  in  the  arm  rests  to  whatever  jjosition 
may  be  most  comfortable  and  the  springs  return  the  back  to  its 
normal  uj)right  position  when  the  seat  is  vacated.  The  in- 
cbncd  juisition  of  the  back  is  indicated  plainly  by  dotted 
lines  in  Fig.  1.  • 

Jhe  new  car  seat  is  light  in  weight,  easy  to  install,  and  is 
not  connected  to  the  wainscoting.  'Fhe  latter  feature  elim- 
inates drilbng  and  tapping  tiie  wainscoting,  and  using  the 
window  sill  as  an  arm  rest.  The  seat  may  be  easily  and 
quickly  assembled  and  dismembered  for  cleaning  purposes 
without  the  use  of  tools.  A  greater  height  than  usual  is 
availaljle  for  steam  pipes  and  there  is  ample  room  for  suit 
ca?es  and  traveling  bags  under  the  seat  bottom.  An  especial 
effprt  has  l^ecn  made  to  secure  simplicity  of  construction  with- 
out complicated  parts  to  break  or  get  out  of  order;   also  a 


minimum  weight  consistent  with  strength  and  rigidity.  I'he 
seat  may  be  automatically  locked  when  in  either  extreme  posi- 
tion and  is  stated  to  reverse  easily,  no  lubrication  being  re- 
quired. The  svviveling  feature  makes  it  necessary  to  provide 
only  one  foot  rest. 

A  view  of  the  Smolar  car  seat,  disassembled,  fs  shown 
in  Fig.  2.  A  and  B  are  the  seat  and  back  cushions  re- 
spectively. The  main  seat  support  consists  of  a  steel  cast- 
ing or  pressed  steel  frame  work  supported  upon  and  guided 
l)y  the  frusto-conical  pedestal  I).  Each  arm  rest  E  is 
divided  horizontally,  the  lower  section  having  a  deep  longi- 
tudinal recess,  containing  the  anchor  piece,  spring,  slide  piece 
(/  and  guide.  Tension  of  both  arm  rest  springs  through  the 
connections  shown  holds  the  back  cushion  in  its  normal  up- 
right position.  The  top  section  F  is  provided  to  cover  the 
recess  and  parts  enclosed  in  the  arm  rest. 

The  foot  rest  H  is  secured  by  means  of  two  hinges  to  the 
main  seat  frame.     A  dog  is  provided  which  engages  the  slot 


Fig.    2 — View    of    Car    Seat    Parts    Disassembled 

in  the  pedestal  and  holds  the  seat  firmly  in  either  of  its 
extreme  positions.  A  small  spring  holds  the  dog  in  en- 
gagement with  the  slot  and  foot  pressure  on  a  small  pedal 
casting  fastened  to  the  foot  rest  releases  the  dog  and  allows 
the  seat  to  be  swiveled. 

Owing  to  the  fact  that  the  back  does  not  need  to  l)e  pulled 
over,  cushions  for  the  new  car  seat  can  be  made  to  practically 
any  desired  height,  width  or  shape  to  provide  the  greatest 
comfort  for  the  passengers. 
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A  MOTOR  DRIVEN  face  grinding  machine  intended     that  both  move  together  when  swiveled.    The  machine  has  a 
for  heavy  duty  has  been  developed  recently  by  the     wide-faced  fibre  pinion  meshing  into  a  gear  about  twice  its 
Bridgeport  Safety  Emery  Wheel  Company,  Bridge-     diameter  on  the  back  end  of  the  grinding  wheel  spindle.  This 
port,  Conn.      The  new  machine  is  arranged  to  be  driven  by  an     provides  a  back  gear  arrangement  of  about  2  to  1. 
alternating  current  or  direct  current,  40-hp.  motor,  operating  The  wheel  spindle  runs  in  ball  bearings  with  end  thrust 

at  a  speed  of  1150  r.  p.  m.  For  driving  the  lead  screw  and 
traveling  head,  a  7J^-hp.  motor  running  at  the  same  speed 
is  used.  The  grinding  wheel  is  raised  or  lowered  by  a  smaller 
3^-hp.  motor  running  at  850  r.  p.  m. 

The  machine,  designed  to  be  set  on  mason  work  which 
forms  a  solid  foundation,  has  a  bed  30  ft.  long  for  grind- 


Mechanism    Operating    Lead    Screw 

ing  work  24  ft.  long.  The  bed  has  flat  top  rails,  6  in.  wide, 
over  which  a  short  carriage  is  traversed,  gibbed  to  take  up  for 
wear,  with  a  heavy  column  securely  mounted.  The  column 
has  one  upright  face  finished  with  wide,  flat  tracks  and  a 
gibbed  carriage  with  a  2-in.  elevating  screw  for  vertical  move- 
ment of  the  grinding  wheel.  On  this  carriage  there  are  hori- 
zontal tracks  with  a  carriage  for  feeding  the  wheel  up  to  the 
work.  Movement  of  the  carriage  is  by  means  of  a  IJ^-in. 
screw  and  a  14  in.  hand  wheel.  On  top  of  the  horizontal 
carriage  there  is  a  turret  pivoted  at  the  center  so  as  to  grind 
the  work  square  across  or  at  an  angle,  with  a  clamping  screw 
at  each  corner  to  hold  the  turret  firmly  where  placed.  The 
motor  and  grinding  wheel  spindle  are  bolted  to  the  turret  so 


Wheel    Drive    and.  Elevating    Mechanism 

ball  bearings  each  way,  adjustable  endwise  for  any  wear.  It  is 
stated  that  machines  have  been  run  constantly  for  eight  years 
on  hard  work,  with  bearings  thus  constructed,  and  have  given 
the  best  of  satisfaction.  The  grinding  wheel  is  made  up  of  14 
sectional  blocks  forming  a  wheel  32  in.  in  diameter,  8  in. 

$ 
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deep,  with  a  cutting  rim  4  in.  thick.  An  open  space  is  pro- 
vided between  each  section  for  material  ground  off  to  work 
into,  as  is  common  with  metal-working  tools.  The  motor  on 
top  of  the  upright  column,  designed  to  operate  the  grinding 
vvheel  head  up  or  down  through  spur  and  worm  gears,  is  back- 
geared  down  to  a  practical  speed  for  the  elevating  screw.  A 
shifting  lever  operates  the  gears  to  move  the  wheel  head  up 
or  down  as  desired. 

A  suitable  cast  iron  guard  covers  the  gears  on  the  motor 
and  grinding  wheel  spindle.  There  is  a  5  in.  lead  screw 
through  the  center  of  the  entire  length  of  the  bed,  connected 
at  the  left  hand  end  to  the  7^-hp.,  motor  through  a  chain 
drive  and  a  train  of  spur  gears  to  get  the  right  reduction  of 
speed  between  the  screw  and  the  motor.  There  is  in  this 
train  a  toothed  clutch  operated  by  the  shifting  lever  to  revolve 
the  lead  screw  in  either  direction  to  make  an  automatic  tra- 
verse of  the  wheel.  The  lead  screw  runs  in  radial  ball  bear- 
ings at  both  ends  and  also  has  end  thrust  ball  liearings  on 
each  side  of  the  box  at  the  right  hand  end  of  the  lead  screw, 


with  adjustments  for  any  slight  wear.  There  are  several  sup- 
ports under  the  lead  screw,  between  the  end  bearings,  to  pre- 
vent the  screw  from  sagging. 

On  the  front  of  the  column  at  the  bottom  is  a  stop  that 
comes  in  contact  with  the  shipping  dogs  for  automatically  re- 
versing the  traverse  of  the  column.  These  dogs  are  on  a 
shipping  bar  extending  the  full  length  of  the  bed,  supported 
at  about  five  points,  and  two  shipping  dogs  between  each  bar 
support,  pivoted  so  they  can  be  thrown  back  quickly  out  of  the 
way  and  only  two  of  them  used  as  required  to  cover  the  range 
of  travel  desired. v?;;       -^  .    i ,  •   '--' 

There  is  a  work  supporting  bed  the  length  of  the  machine, 
with  a  working  face  18  in.  wide,  having  two  T  slots  the  full 
length.  The  work  is  firmly  bolted  to  this  bed  so  the  face  to 
be  ground  comes  in  contact  with  the  grinding  wheel;  if  the 
work  extends  back  from  the  table  to  any  great  extent,  it 
should  be  supported  by  suitable  horses.  A  full  length  supple- 
mentary' table,  10  in.  deep,  is  provided  to  go  on  the  work 
table  when  small  pieces  or  sheet  stock  is  to  l)e  ground. 


Tube  Safe  End  With  Square  Shoulder 


ANEW  design  of  tube  safe  end,  manufactured  by  the 
Coleman  Boiler  Appliance  Ccanpany,  Los  Angeles, 
Cal.,  is  provided  with  a  square  shoulder  and  a  taper 
fit  in  the  back  tube  sheet,  the  ends  being  beaded  over  as 
usual  but  not  electric  welded.  The  principal  object  of  this 
new  safe  end  is  to  hold  the  tube  firmly  against  movement  in 
either  direction  and  eliminate  leaks  in  the  firebox,  thus  in- 


Flfl.   1- 
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:ross   Section    Showing    Application    of   Coleman    Safe    End 
to    Boiler   Tube 


increasing  the  tube  mileage  and  reducing  engine  failures  due 
to  leaky  tubes.  It  is  stated  that  the  Coleman  safe  end  is  par- 
ticularly effective  in  bad  water  districts  and  can  be  used 
successfully  on  oil  burning  locomotives.  It  has  been  tested 
over  a  period  of  30  months  on  the  Atchison,  Topeka  Sz  Santa 
Fe  with  satisfactory  results  and  is  now  being  introduced  on 
other  prominent  roads  throughout  the  country. 

The  inherent  objection  to  the  common  type  of  safe  end,  set 
by  means  of  roller  and  Prosser  expanders,  is  that  the  semi- 
circular corrugation  on  the  water  side  of  the  tube  sheet  touches 
the  copper  ferrule  at  the  edge  only  and  cannot  prevent  more 
or  less  working  of  the  tubes  due  to  expansion  and  contrac- 
tion. This  working  is  bound  to  cause  leaky  tubes  even  when 
they  are  electrically  welded  and  the  results  are  serious  and 
costly  engine  delays  on  the  road  and  at  terminals. 

To  overcome  the  above  structural  weakness,  the  Coleman 


tube  safe  end  has  a  square  shoulder,  as  shown  in  Fig.  1, 
which  is  pressed  solidly  against  the  copper  ferrule  and  tube 
sheet.  The  tube  sheet  hole  is  slightly  tapered  (2)4  iii-  to. 
the  ft. )  and  the  tube  end  is  beaded  over  as  usual.  It  will 
be  obvious  that  the  square  shoulder  prevents  movement  of 
the  tube  toward  the  firebox.  The  beaded  end,  in  conjunction 
with  the  taper  bearing,  holds  the  tube  against  forward  move- 
ment and  this  construction,  by  preventing  any  movement  of 
the  safe  end  in  the  tube  sheet,  eliminates  leaks  frtxn  this 
cause. 

A  comparison  of  the  Coleman  and  the  Prosser  expander 
methods  is  shown  in  Fig.  2  and  attention  is  called  to  the 
smaller  tube  sheet  holes  required.  This  results  in  wider 
bridges  and  therefore  increases  the  strength  of  the  tube  sheet 
which  will  offer  a  greater  resistance  to  stretching  when  the 
tubes  are  worked.  Tools  used  for  applying  the  Coleman 
safe  end  are  the  same  as  for  the  standard  safe  end,  except 


[\=y 


Fig.    2 — Comparison    of    Prosser    Expander    and    Coleman    Methods 

that  the  Prosser  expander  is  eliminated  and  a  sectional  ex- 
pander with  the  correct  taper  substituted.  A  roller  expxander 
arranged  to  give  the  p>roper  taper  of  2\i  in-  to  the  foot  is 
used  only  on  the  initial  installation  of  the  tubes. 

Elimination  of  the  Prosser  expander  is  an  important  ad- 
vantage. After  the  old  style  tubes  have  been  prossered  two 
or  three  times,  the  tubes  will  be  damaged  by  any  further  use 
of  this  tool  unless  exceptional  care  is  taken.  The  use  of  a 
sectional  expander  without  the  Prosser,  however,  does  not 
distort  and  weaken  the  tube  nor  cause  it  to  crack  on  the 
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Heavy  Duty  Motor  Driven  Face  Grinder 

A  MO  TOR   1)R1\EX    face  grinding  machine  intended  that  both  move  together  when  swiveled.     The  machine  has  a 

for  heavv  duty  has  been  developed  recentlv  bv  the  wide-faced  lil^re  pinion  meshing  into  a  gear  about  twice  its 

Bridgeixirt  Safety  Emery  Wheel  Company,'  Bridge-  diameter  on  the  Inick  end  of  the  grinding  wheel  spmdle.   This 

port.  Conn.       The  new  machine  is  arranged  to  be  ilriven  l)y  an  i)rovides  a  back  gear  arrangement  of  about  2  to  1 


alternating  current  or  direct  current,  40-hi).  motor,  ojK'rating 
at  a  speed  of  1150  r.  p.  m.  For  driving  the  lead  screw  and 
traveling  head,  a  /J-^-hp.  motor  running  at  the  same  speed 
is  used.  The  grinding  wheel  is  raised  or  lowered  by  a  smaller 
^>/'j-h|>.  motor  running  at  850  r.  p.  m. 

The  machine,   tlesigned   to  be  set   on   mason    work   which 
lonns  a  solid   foundation,  has  a  bed  M)  ft.  long  for  grind- 


The  wheel  spindle  runs  in  ball  bearings  with  end  thrust 


Mechanism    Operating    Lead    Screw 

ing  work  24  ft.  long.  The  bed  has  flat  top  rails,  6  in.  wide, 
over  wliich  a  short  carriage  is  traversed,  gibbed  to  take  up  for 
wear,  with  a  heavy  column  securely  mounted.  The  column 
has  one  uprigiit  face  finished  with  wide,  llat  tracks  and  a 
giblK'd  carriage  with  a  2-in.  elevating  screw  ftir  vertical  move- 
ment of  the  grinding  wheel.  On  this  carriage  there  are  hori- 
zontal tracks  with  a  carriage  for  feeding  the  wiicel  up  to  the 
work.  Movement  of  the  carriage  is  Ity  means  of  a  IJj-in. 
screw  and  a  14  in.  hand  whtvl.  On  top  of  the  horizontal 
carriage  there  is  a  turret  pivoted  at  the  center  so  as  to  grind 
the  work  square  across  or  at  an  angle,  with  a  clamping  screw 
at  each  corner  to  hold  the  turret  firmly  where  placed.  The 
motor  and  grinding  wheel  spindle  are  bolted  to  the  turret  so 


Wheel    Drive    and.  Elevating    Mechanism 

ball  bearings  each  way,  adjustable  endwise  for  any  wear.  It  is 
stated  that  machines  have  been  run  constantly  for  eight  years 
on  hard  work,  with  bearings  thus  constructed,  and  have  given 
the  best  of  satisfaction.  The  grinding  wheel  is  made  up  of  14 
sectional  blocks  forming  a  wheel  32  in.  in  diameter,  8  in. 
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ke]),  with  a  cutting  rim  4  in.  thick.  An  open  space  is  pro- 
,ided  between  each  section  for  material  ground  off  to  work 
into,  as  is  common  with  metal-working  tools.  The  motor  on 
:op  of  the  upright  column,  designed  to  oix-rate  the  grinding 
.vheel  head  up  or  down  through  spur  and  worm  gears,  is  hack- 
beared  down  to  a  i)ractical  sjK-ed  for  the  elevating  screw.  A 
-hifting  lever  operates  the  gears  to  move  the  wheel  head  up 
»r  down  as  desired. 

A  suitable  cast  iron  guard  covers  the  gears  on  the  motor 
and  grinding  \\\uv\  spindle.  There  is  a  5  in.  lead  .screw 
lirough  the  center  of  the  entire  length  of  tlie  lied,  connected 
It  the  left  hand  i-nd  to  the  7'_.-hp.,  motor  througli  a  chain 
drive  and  a  train  of  spur  gears  to  get  the  right  reduction  of 
>]x«ed  iK'tween  the  screw  and  tlie  motor.  Tlure  is  in  this 
irain  a  toothed  clutch  oj)erated  Ijv  the  shifting  Icvir  to  revolve 
the  lead  screw  in  eitlier  direction  to  make  an  autmnatic  tra- 
ver.-ie  of  the  wlu-el.  'I'lie  lead  screw  runs  in  radial  l>all  lear- 
ings  at  both  ends  and  also  lias  end  thrust  ball  bearing.s  on 
eadi  side^f  the  box  at  tlie  right  liand  end  of  the  lead  -cnw. 


witJi  adjustments  for  any  slight  wear.  There  are  several  sup- 
j>orts  under  the  lead  screw,  l^tween  the  end  bearings,  to  pre- 
vent the  screw  from  sagging. 

On  tlie  front  of  the  column  at  the  lK)ttom  is  a  stop  that 
ccnies  in  contact  with  the  shipping  dogs  for  automatical Iv  re- 
versing the  traverse  of  the  column.  These  dog>  are  on  a 
shipping  bar  extending  the  full  length  of  the  I>ed,  supported 
at  about  live  jioints,  and  two  shij)j)ing  dogs  between  ea<  h  bar 
support,  pivoted  so  they  can  be  thrown  back  (juicklx  out  ol  the 
way  and  only  two  of  them  used  as  required  to  cover  the  range 
of  travel  desired. 

I'here  is  a  work  sup|)orting  1)ed  the  length  of  the  mat  hine. 
with  a  working  idiv  l.S.in.  wide,  having  two  V  sh)ts  the  full 
length.  .  The  work  ir-  tirmlv  bolted  to  this  bed  .«o  the  face  to 
be  ground  comes  in  tontact  with  the  grinding  wheel;  if  the 
work  ex-ti-nds  bai  k  iroin  the  table  to  any  great  eMi-nt.  it 
>hould  be  supportid  by  -uitable  horses.  A  full  length  >u|>ple- 
ntentary  table.  Id  in.  deep,  is  provided  to  go  on  the  work 
table  when  small  piices  or  sheet  -to,  k  i^  to  \k-  ixnruid. 


Tube  Safe  End  W  ith  Square  Shoulder 


AXMW  design  of  tube  safe  end,  manufactured  by  the 
Coleman  Boiler  .\ppliaiue  Com|)any,  Los  Angeles, 
Cal..  is  provided  with  a  square  slioulder  and  a  taper 
fit  in  the  back  tube  >lieet,  the  ends  iK'ing  lK\a(led  over  as 
usual  but  not  electric  welded.  Tlu'  princijxd  object  of  this 
new  safe  end  is  to  hold  the  tube  firmly  against  movement  in 
either  direction  and  eliminate  Uak.-  in  the  tirebox,  thus  in- 


Fig.    1 — Cross    Section    Showing    Application    of   Coleman    Safe    End 

...  to    Boiler    Tube 

increasing  the  tube  miliage  and  reducing  engine  failures  due 
to  leakv  tubes.  It  is  stated  that  the  Coleman  safe  end  is  par- 
ticularly effective  in  bad  water  districts  and  can  be  used 
>uciessfullv  on  oil  burninii  locomotives.  It  has  l)een  tested 
over  a  |)eri(Ml  of  ^0  months  on  the  Atchi.<on,  Topeka  &  Santa 
Fe  with  satisfactory  results  and  is  now  being  introduced  on 
other  prominent  roads  throughout  the  country. 

The  inherent  objection  to  the  common  tyjie  of  safe  end,  set 
bv  means  of  roller  and  I'rosser  expanders,  is  that  the  semi- 
circular corrugation  on  the  water  side  of  the  tube  sheet  touches 
the  eopiH-r  ferrule  at  the  edge  only  and  cannot  prevent  more 
or  less  working  of  the  tuU's  due  to  expansion  and  contrac- 
tion. This  working  i-^  bound  to  cause  leaky  tubes  even  when 
they  are  electrically  welded  and  the  results  are  serious  and 
costly  engine  delays  on  the  road  and  at  terminals. 

'Jo  overcome  the  above  structural  weakness,  the  Coleman 


tube  safe  end  has  a  xjuare  >houldir,  as  shown  in  I'ig.  I. 
which  is  pres>etl  .-olidly  again>t  the  copjX'r  ferrule  and  tulje 
sheet.  The  tube  sheet  hole  is  slightly  tapered  (2 '4  in.  to 
the  ft.)  and  the  tube  end  is  Ix^ded  over  as  usual.  It  will 
Ik'  oljvious  that  the  stjuare  shoulder  prevents  movement  of 
the  tube  toward  the  lirebox.  The  l)eaded  end,  in  conjunction 
with  the  taj)er  U-aring,  holds  the  tuixi  against  forward  move- 
ment and  this  coiistruction,  by  preventing  any  movement  of 
the  safe  end  in  the  tube  sheet,  eliminates  leaks  from  this 
cause. 

A  com{)arison  of  the  Colenvan  and  the  Prosser  e.xpander 
methods  is  shown  in  Fig.  2  and  attention  is  called  to  the 
smaller  tube  sheet  holes  recjuired.  This  results  in  wider 
bridges  and  tiierefore  increases  the  .strength  of  the  tube  sheet 
which  will  offer  a  greater  resistance  to  stretching  whrn  the 
tul>es  are  xyorked.  Tck)1s  u.sed  for  applying  the  Coleman 
safe  end  are  the  saiiH-  a>   for  the  standard  safe  end,  except 


Fig.    2 — Comparison    of     Prosser     Expander    and     Coleman     Methods 

that  tht  IVosser  expander  is  eliminated  ami  a  sectiiinal  ex- 
IKUuUr  with  the  correct  taper  substituted.  A  roller  expander 
arranged  to  give  the  projx^r  taper  of  2' ^  in.  to  the  ffX)t  is 
used  only  on  the  initial  installation  of  the  tubes. 

F^limination  of  the  I'ros.ser  expander  is  an  im|K)rtant  ad- 
vantage. After  the  old  style  tubes  have  been  j)rossered  two 
or  three  times,  the  tubes  will  I>e  damaged  by  any  further  use 
of  this  tool  unless  exceptional  care  is  taken,  riie  use  of  a 
sectional  expander  without  the  Prosser,  however,  does  not 
dist()rt   and   weaken    the  tuln?  nor  cause   it   to  crack   on  the 
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water  side  of  the  sheet,  as  is  often  the  case  with  the  old  style 
tube  which  requires  frequent  working  to  keep  it'  tight.  It  is 
stated  that  owing  to  its  structural  design,  the  Coleman  tube 
safe  end  requires  about  10  per  cent  less  working  than  the 
straight  safe  end  which  has  been  prossered. 

In  applying  the  new  safe  end  to  an  old  tube,  the  tube  is 
shrunk  on,  as  shown  in  Fig.  3,  leaving  a  small  space  to  be 
filled  in  and  form  the  fused  or  welded  joint.  Either  the 
electric  or  oxy-acetylene  process  may  be  used  in  making  the 
weld,  which  is  said  to  cost  less  than  the  ordinary  lap  weld 


Fig.   3 — New   Safe    End    With   Tube   Shrunk   on,    Ready  for  Welding 

and  to  be  less  likely  to  fail  in  service.  The  value  of  the 
Coleman  safe  end  as  a  safety  device  is  based  on  this  claim. 
Many  tubes  start  to  work  in  the  tube  sheet  and  leak  soon 
after  being  applied  because  of  sagging,  especially  when  very 
long.     Moreover,  some  tubes  sag  more  than  others,  thus  caus- 


ing an  uneven  contraction  and  expansion.  In  order  to  pre- 
vent the  above  conditions,  which  are  bound  to  result  in  leaks, 
a  simple,  inexpensive  tube  support  has  been  designed  as 
shown  in  Fig.  4.  The  first  row  of  tubes  is  supported  at  the 
center  on  one  continuous  strip  of  iron  properly  bent  and  set 
on  the  bottom  of  the  boiler.     Above  this  row,  individual  sup- 


Fig. 


ube    Support    and    Copper    Ferrule 


ports  of  the  form  illustrated  are  used.  Fig.  4  also  shows  a 
perspective  view  of  the  copper  ferrule  used  with  the  new 
safe  end. 

Careful  tests  indicate  that  the  use  of  Coleman  safe  ends 
greatly  increases  the  life  of  tubes  over  that  obtainable  with 
former  methods  of  safe  ending.  In  addition,  leaky  tubes  are 
practically  eliminated,  thus  reducing  engine  failures  and 
delays  on  the  road  and  at  terminals.  As  a  further  impor- 
tant advantage,  it  is  maintained  that  the  decreased  size  of 
tube  ends  at  the  firebox  tends  to  cause  more  complete  com- 
bustion and  make  a  better  steaming  locomotive;  also  one 
which  bums  less  coal  to  develop  the  same  tractive  effort. 


Two -Unit  Feeding  Device  for  Shapers 


SIMPLICITY  and  sturdiness  are  features  of  the  new  feed 
for  shapers  introduced  by  the  Queen  City  Machine  Tool 
Cwnpany,  Cincinnati,  Ohio.  The  device  consists  of 
two  units,  the  one  at  the  bull  wheel  bearing  regulating  the 
amount,  and  that  at  the  rail  screw,  the  direction  in  which 
the  table  will  be  moved.  At  the  end  of  the  long  bull  wheel 
hub,  a  large  face  cam  is  mounted,  revolving  with  an  easy 
undulating  motion  and  immersed  in  oil.  The  action  of  this 
cam  through  the  large  roller  to  the  ratchet  pawl  is  in  a 
straight  line,  without  links  or  intermediate  parts,  causing 
very  little  strain  to  the  swinging  arm  that  carries  the  roller. 
\^The  ratchet  wheel  is  unusually  large  and  drives  the  splined 
sleeve  of  the  feed  shaft  through  the  medium  of  a  safety  fric- 
tion. This  is  a  great  advantage,  when  it  is  considered  how 
easily  the  table  can  be  run  to  the  limit  of  its  traverse,  or 
a  wrench  accidentally  dropped  where  it  will  interfere  with 
its  working.  If  adjustments  are  necessary  they  can  be  made 
as  easily  as  clamping  the  tool  and  with  the  same  wrench, 
but  powerful  spider  springs  provide  a  driving  pressure  ample 
for  all  needs  and  an  automatic  "take  up"  for  wear. 

The  swinging  arm,  mentioned  as  carrying  the  roller  and 
pawl,  has  a  large  bearing  on  the  outside  of  a  sleeve  which 
is  pressed  into  the  housing,  upon  the  inside  of  which  the 
double  splined  feed  shaft  sleeve  is  fitted.  The  swinging  arm 
is  held  toward  the  cam  by  a  long  torsion  spring.  The  amount 
of  feed  is  controlled  by  a  stop  on  the  adjusting  handle  ex- 
tension inside,  which  acts  to  limit  the  swing  of  the  roller  arm, 
the  spring  being  autcmiatically  varied  to  the  tension  required 
by  the  movement  of  the  handle.  The  feed  controlling  lever 
can  be  placed  in  zero  position,  at  which  point  no  part  under- 
goes wear,  or  is  in  motion,  and  the  movement  of  the  parts  is 
always  proportionate  to  and  no  greater  than  the  amount  of 
feed  which  is  being  used  throughout  the  sixteen  changes 
provided. 

The  reverse  box  lever  indicates,  by  its  position,  the  direc- 
tion in  which  the  table  will  move  and  starts  and  stops  the 


feed.  The  box  contains  the  familiar  bevel  gear  and  clutch 
construction,  the  clutch  teeth  being  integral  with  the  gears 
and  strongly  proportioned,  and  the  mesh  of  the  gears  being 
adjustable  for  wear.  The  use  of  a  partition  back  of  the 
cam,  and  the  liberal  use  of  felt  oil  retaining  rings  and  wipers, 
makes  practical  the  use  of  splash  lubrication.  The  journals 
are  all  ground  and  of  large  proportions.     The  roller,  pawl. 


Queen    City    Shaper    Two- Unit    Feed 

ratchets,  etc.,  are  hardened  and  ground  and  the  cam  is  accur- 
ately ground  on  a  special  machine. 

The  sliding  connection  to  the  rail  is  rigidly  supported  by 
a  long  sleeve.  The  driving  keys  are  long  and  the  shaft,  by 
its  position,  prevents  any  binding  tendency.  All  moving 
parts  are  enclosed  and  dust  proof.     The  convenience  of  con- 
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trol  is  obvious,  the  feed  always  taking  place  upon  the  back      complete  equipment  of  jigs  and  gages.     It  is  stated  that  in  a 
.stroke  of  the  ram  without  attention  or  adjustment.  severe  55-hcHir  test  at  excessive  speed  against  a  brake  no 

A  strict  schedule  of  interchangeability  is  maintained  with  a      weakness  developed  in  this  new  feed. 


R 


Thirty -Inch  Shoe  and  Wedge  Planer 

ECENT  improvements  in  planer  construction  have  been  a  rigid  cutting  tool  and  a  firm,  smooth  planing  action.  The 
incorporated  in  the  30-in.  shoe  and  wedge  planer  il-  new  planer  is  regularly  equipped  with  a  two-speed  counter 
lustrated.  The  new  machine,  which  is  made  by  the 
Cincinnati  Planer  Company,  Cincinnati,  Ohio,  is  designed 
for  heavy  service  and  the  extra  heavy  box  bed  has  a  cast 
closed  top  over  its  entire  length  except  where  the  bull  wheel 
meshes  into  the  rack. 

Herringbone  gears  and  all  steel  gearing  in  the  bed  provide 
for  uniform  power  transmission  to  the  table  and  little  pos- 
sibility of  interrupted  service  due  to  gearing  troubles.  All 
gears  are  well  oiled  by  means  of  a  force  feed  lubrication 
system.  A  deep  and  strong  box  table  reduces  the  possibilities 
of  springing  and  getting  out  of  shape  to  a  minimum.  For 
convenience  when  setting  up  work,  the  stop  holes  are  drilled 
all  the  way  through  the  upper  half.  This  saves  time  usually 
required  for  cleaning  out  stop  holes  before  inserting  a  stop. 
The  lower  half,  which  is  cast  solid,  prevents  the  dust  and 
chips  from  falling  through  and  into  the  vees. 

Each  housing  extends  to  the  bottom  of  the  bed  and  is 
fastened  in  correct  alinement  to  the  side  of  the  bed  by 
means  of  a  tongue  and  groove,  bolts  and  dowel  pins.  The 
faces  of  the  housings  are  exceptionally  wide  to  provide  a 
projjer  bearing  surface  for  the  back  of  the  rail.  A  heavy  box 
arch,  provided  for  tying  the  housings  together  at  the  top, 
affords  increased  strength  and  rigidity.  As  noted,  the  saddle 
has  a  wide  bearing  surface  on  the  rail. 

Both  tool  heads  are  mounted  on  one  saddle,  causing  them 
to  move  crosswise  in  unison,  but  provision  is  made  for 
moving  them  up  and  down  independently  by  hand  or  by 

power.     The  widened   bearing  surfaces,   in  addition  to  the      shaft  but  can  be  conveniently  arranged  for  plain  or  variable 
exceptional  weight,  strength  and  rigidity  of  all  parts,  assures      speed  motor  drive  as  shown  in  the  illustraticm. 


Cincinnati   30- In.  Shoe  and   Wedge   Planer 


Angle  Plate  With  Second  Face  and  T-Slot 

AN  additional  face  and  T-slot  have  been  provided  on  a  is  more  convenient  for  the  rapid,  accurate  machining  of  the 

90  deg.  angle  plate  manufactured  by  the  Nelson  Tool  piece.    Nelson  angle  plates  are  made  in  four  standard  siges: 

&  Machine  Company,  Newark,  N.  J.,  and  placed  on  3  in.  by  354  in.,  6  in.  by  9  in.,  10  in.  by  12-in.  and  14  in.  by 

the  market  recently  by  the  Fairbanks  Company,  New  York.  18  in.;  larger  sizes  are  made  to  order.     They  are  adapted  for 


Comparative    Views  of   Nelson    and    Home    Made    Angle    Plates 


This  angle  plate  is  made  of  high  grade  iron  machined  ac- 
curately and  true  to  master  plates,  all  T-slots  being  formed 
by  milling.  By  means  of  an  additional  T-slot  in  the  second 
face,  work  can  be  strapped  in  either  of  two  planes,  whichever 


use  on  shapers,  planers,  millers,  drill  presses  and  other  ma- 
chine tools  in  railroad  shops. 

Advantages  of  the  Nelson  90  deg.  angle  plate  as  compared 
to  a  home-made  angle  plate  are  indicated  in  the  illustration 
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water  side  of  the  sheet,  as  is  often  the  case  with  the  old  style 
tube  which  requires  frequent  workiny  to  keep  it'  tight.  It  is 
stated  that  owing  to  its  structural  design,  the  Coleman  tube 
safe  end  requires  about  10  per  cent  less  working  than  the 
straight  safe  end  which  has  been  piossered. 

In  applying  the  new  safe  end  to  an  old  tulK\  the  tul>e  is 
shrunk  on.  as  shown  in  Fig.  3,  leaving  a  small  space  to  be 
filled  in  and  form  tlie  \u>v(\  or  v. tided  joint.  Either  the 
electric  or  oxy-acetylcne  |)roces<  may  l)e  u-^ed  in  making  the 
weld,  which  is  said  to  co>t  less  than  the  ordinary  lap  weld 


__"7 


Fig.    3 — New    Safe    End    With    Tube   Shrunk    on,    Ready   for   Welding 

and  to  be  less  likily  to  fail  in  .•service.  Ihc  value  of  the 
Coleman  safe  end  as  a  safety  device  is  based  on  this  claim. 
Many  tubes  start  to  work  in  the  tube  sheet  and  leak  soon 
after  being  applied  because  of  sagging,  especially  when  very 
long.     Moreover,  some  tubes  sag  more  than  others,  thus  caus- 


ing an  uneven  contraction  and  expansion.  In  order  to  pre- 
vent the  above  conditions,  which  are  bound  to  result  in  leaks, 
a  simple,  inexj)ensive  tulje  support  has  been  designed  as 
shown  in  Fig.  4.  The  first  row  of  tubes  is  supported  at  the 
center  on  one  continuous  strip  of  iron  properly  bent  and  set 
on  the  bottom  of  the  boiler.     Above  this  row,  individual  sup- 


Fig.    A — Tube    Support    and    Copper    Ferrule 

ports  of  the  form  illustrated  are  used.  Fig.  4  also  shows  a 
per>pective  view  of  the  coj)per  ferrule  used  with  the  new 
safe  end. 

Careful  tests  indicate  that  the  use  of  Coleman  safe  ends 
greatly  increases  the  life  of  tulies  over  that  obtainable  with 
former  methods  of  safe  ending.  In  addition,  leaky  tubes  are 
practically  eliminated,  thus  reducing  t-ngine  failures  and 
delays  on  the  road  and  at  tenninals.  .\.-  a  further  impor- 
tant advantage,  it  is  maintained  that  the  decreased  size  of 
tube  ends  at  the  firebox  tends  to  cau.^e  more  complete  com- 
bustion and  make  a  better  steaming  locomotive;  also  one 
wliicli  burns  less  coal  to  develop  the  same  tractive  effort. 


Two -Unit  Feeding  De\  ice  for  Shapers 


SIMPLICITY  and  sturdiness  are  features  of  the  new  feed 
for  siui|)ers  iiuroducetl  by  the  (^)ueen  City  Machine  Tool 
('om{)any,  Cincinnati.  Oiiio.  The  device  consists  of 
two  units,  the  one  at  the  bull  wheel  bearing  regulating  the 
amount,  and  that  at  the  rail  screw,  the  tUrection  in  which 
the  table  will  be  moved.  At  the  end  of  the  long  bull  wheel 
hub,  a  large  face  cam  is  mounted,  revolving  with  an  easy 
undulating  motion  and  immer.-ed  in  oil.  'Jhe  action  of  this 
cam  throuL'ii  the  large  roller  to  tlie  ratchet  pawl  is  in  a 
.-traighl  line,  without  link.»  or  inurmediate  j)arts,  causing 
very  little  strain  to  the  .-winging  arm  tluit  carries  the  roller. 

I'ht  ratchet  wheel  is  unusually  large  and  drives  the  S|)lined 
>leeve  of  the  feed  shaft  through  the  me<lium  of  a  safetv  fric- 
tion. This  is  a  great  atlvantage,  when  it  is  considered  iiow 
easily  the  t;jj)le  can  be  run  to  the  limit  of  its  traverse,  or 
a  wrench  accidentally  droj)ped  where  it  will  interfere  with 
its  working.  If  adjustments  are  necessary  they  can  be  made 
;i>  easily  as  clamping  the  tool  and  with  the  same  wrench, 
liut  powerful  sj)ider  springs  j)rovide  a  driving  pressure  ample 
f(»r  all  needs  and  an  automatic  "take  uji"  for  wear. 

llie  swinging  arm,  mentioned  as  carrying  the  roller  an<l 
pawl,  has  a  large  bearing  on  the  outside  of  a  sleeve  whieb 
i>  j>re.s.sed  into  the  housing,  upon  the  inside  of  which  tin 
double  splined  feetl  .-liaft  sle«  ve  is  titled.  The  swinging  arm 
is  held  toward  the  cam  by  a  long  torsion  spring.  The  amount 
of  feed  is  controlled  by  a  stop  on  the  adjusting  handle  ex- 
tension inside,  which  acts  to  limit  the  swing  of  the  roller  arm, 
the  spring  being  automatically  varied  to  tiie  tension  required 
by  the  movement  of  the  handle.  The  feed  controlling  lever 
can  be  placed  in  zero  position,  at  which  point  no  part  under- 
goes wejir,  or  is  in  motion,  and  the  movement  of  the  parts  is 
always  proportionate  to  and  no  greater  than  the  amount  of 
feed  which  is  being  used  throughout  the  sixteen  changes 
provided. 

The  reverse  box  lever  indicates,  by  its  position,  the  direc- 
tion in  which  the  table  will  move  and  starts  and  stops  the 


t'eed.  'ihe  box  contains  the  familiar  bevel  gear  and  clutch 
construction,  the  clutch  teeth  being  integral  with  the  gears 
and  strongly  proj)ortioned,  and  the  mesh  of  the  gears  being 
adjustable  for  wear.  The  use  of  a  partition  back  of  the 
cam,  and  the  liberal  use  of  felt  oil  retaining  rings  and  wipers, 
makes  practical  the  u.-e  of  splash  lubrication.  The  journals 
are  all  ground  and  of  large  proportions.      The  roller,  [kiwI. 


Queen     City    Shaper     Two-Unit     Feed 

ratchets,  etc.,  are  hardened  and  ground  and  the  cam  is  accur- 
ately ground  on  a  special  machine. 

The  sliding  connection  to  the  rail  is  rigidly  supporteil  by 
a  long  sleeve.  The  driving  keys  are  long  and  the  shaft,  by 
its  position,  prevents  any  binding  tendency.  All  moving 
parts  are  enclosed  and  dust  proof.     The  convenience  of  con- 
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:rol  is  obvious,  the  feed  always  takintr  place  upon  the  hack      complete  equipment  of  jig-  and  •la.ues.      It  is  -tated  that  in  a 
.  iroke  of  the  ram  without  attention  or  adjustment.  severe  55-hour  test   at  excessive  speed   acainst  a  brake  no 

A  strict  schedule  of  interchant;eal)ility  is  maintained  with  a      weakness  developed  in  thi-  new  feed.      -     ;  ■ 


Thirty -Inch  Shoe  and  Wedge  Planer 


RECKX  r  imi)rovements  in  planer  construction  have  been 
incorj)orated  in  thi'  ,'i(t-in.  sIuk'  and  wedt^e  planer  il- 
lustrated. The  new  machine,  which  is  made  Ijv  the 
I'incinnati  Planer  Company.  Cincinnati,  Ohio,  is  desitined 
;or  heavy  .service  and  tlie  extra  heavy  box  betl  has  a  cast 
closed  top  over  its  entire  lenizth  ex((pt  where  the  bull  whecj 
meshes  into  the  rack. 

Herringbone  gears  and  all  steel  gearing  in  the  bed  provide 
for  uniform  power  transmission  to  the  table  and  little  po>- 
-ibility  of  interrujited  service  due  to  gearing  tr()ul)les.  All 
gears  are  well  oiled  \)y  means  of  a  force  feed  luljricatioii 
-\  stem.  A  deep  and  strong  box  table  reduces  the  possibilities 
of  springing  and  getting  out  of  shape  to  a  minimum.  For 
(onvcnience  whin  setting  up  work,  the  stop  holes  are  drillnl 
all  the  way  through  the  upi)er  half.  This  saves  time  u.-ually 
required  for  cleaning  out  stop  holes  before  inserting  a  stop. 
The  lower  half,  which  is  ca>t  solid,  prevents  the  dust  and 
(hips  from  falling  tlirough  and  into  the  vees. 

Each  housing  extend-  to  the  iMitt.jm  of  the  bed  and  is 
fastened  in  correct  alinement  to  the  side  of  the  bed  bv 
means  of  a  tongue  and  groove,  bolts  and  dowel  pins.  The 
faces  of  the  housings  are  exceptionally  wide  to  ])rovide  a 
proper  bearing  surface  for  the  back  tif  the  rail.  A  heavv  box 
arch,  provided  for  tying  the  housings  together  at  the  top, 
affords  increased  strength  and  rigidity.  As  noted,  the  saddle 
has  a  wide  bearing  surface  on  the  rail. 

lioth  tool  heads  are  mounted  on  one  saddle,  causing  them 
to  move  crosswi.«e  in  unison,  but  ])rovision  is  made  for 
moving  them  u[)  and  down  independently  by  hand  or  by 
jK)wer.  The  widened  iK-aring  surfaces,  in  addition  to  the 
exceptional  weight,  strength  and  rigidity  of  all  parts,  assures 


a  rigid  cutting  tool  and  a  tirm.  »nvx;th  j^laning  action.      i  he 
iiew  planer  is  regularly  n|uipped  with  a  two->peed  tnuntcr 


Cincinnati    30-ln.   Shoe   and    Wedge   Planer 

«haft  but  can  be  conveniently  arranged  for  ]»lain  or  variable 
?jX'ed  motor  drive  as  -hown  in  the  illu-tration. 


Angle  Plate  With  Second  Face  and  T-Slot 

AN  additional  face  and   T-slot  have  been  provided  on  a  is  more  convenient  tor  tin   rapid,  accurate  maihining  of  the 

90  deg.  angle  plate  manufactured  by  the  Nelson   lool  ])iece.     Nelson  angle  plato  are  made  in  four  standard  siges: 

&  Macliine  (omjiany.  Newark.  N.  J.,  and  placed  on  .•!  in.  by  .-!'_.  in.,  6  in.  by  ^  in..  10  in.  by  12-in.  and  14  in.  by 

the  market  reiently  by  the  Fairlianks  ('omj)any.  New  \'ork.  l.S  in.;  larger  sizes  are  made  to  order.       Thev  are  adapted  for 


Comparative    Views  of   Nelson    and    Home    Made    Angle    Plates 


This  angle  plate  is  made  of  high  grade  iron  machined  ac- 
curately and  true  to  master  plates,  all  T-.slots  being  formed 
by  milling.  By  means  of  an  additional  T-slot  in  the  second 
face,  work  can  be  strapi)ed  in  either  of  two  planes,  whichever 


use  on  .«hapers,  planers,  millers,  drill  presses  and  other  ma- 
chine tools  in  railroad  shops. 

Advantages  of  the  Nelson  90  deg.  angle  plate  as  compared 
to  a  home-made  angle  plate  are  indicated  in  the  illustration 
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and  include  greater  rigidity,  greater  ease  of  set  up  and  adap- 
tability to  a  greater  variety  of  work  due  to  the  second  holding 
face.  It  may  be  that  the  first  cost  of  the  home-made  angle 
plate  is  low,  but  the  final  cost  is  high  if  account  is  taken  of 
the  time  lost  in  setting  up  jobs  with  this  type  of  angle  plate 
which  necessitates  looking  for  special  clamps  and  drilling 
holes  for  nearly  every  job. 

With  railroad  shop  machinists  receiving  85  cents  an  hour  for 
their  time,  it  is  evidently  good  economy  and  wise  shop  man- 


agement to  furnish  an  ample  supply  of  jigs  and  fixtures  which 
will  facilitate  machine  operations  and  eliminate  as  far  as 
possible  time  spent  in  setting  up  work.  In  many  cases 
special  jigs  and  fixtures  can  be  manufactured  locally  in  the 
shop  where  they  are  to  be  used,  but  when  such  home-mado 
jigs  are  not  as  effective  time-savers  as  similar  products  on 
the  market  at  a  reasonable  price,  the  latter  should  be  pur- 
chased and  allowed  to  earn  dividends  on  their  own  cost  and 
on  the  cost  of  expensive  machines  with  which  they  are  used. 


^ 


Bolster  Attachments  for  Metal  Draft  Arm 


THE  reinforcement  of  wood  cars  having  weak  draft  sill 
and  center  construction  has  received  much  attention 
during  the  past  few  years.  One  of  the  most  common 
methods  of  reinforcement  is  by  the  application  of  some  form 
of  metal  draft  arm.  The  application  of  such  arms,  of  either 
structural  or  cast  steel  construction,  in  many  cases  makes 
practicable  the  retention  in  service  of  classes  of  equipment 


cars  where  the  bolster  passes  under  the  center  sill  and  an- 
other for  all  classes  of  low  cars  where  the  line  of  draft  is 
between  the  center  sills  with  a  few  possible  exceptions.  The 
proportions  of  these  draft  arms  may  be  worked  out  on  the 
basis  of  a  composite  diagram  showing  the  location  of  the 
body  bolster  with  respect  to  the  end  sill  and  its  width  and 
depth,  for  each  class.     The  openings  of  the  recesses  in  the 


K— a-- 


14'- ■^-- 


.j^ IS 4,. 


2'i- 

,.^4-^__5|l g 14-- 


'■-r 


— |— 4-— 19'^- 1 \^ j 


.75I- ^^__ isL ^ 

Section  Through  Bolster 
Outside  of  Center  Sills. 


'Liner  can  be  applied 
when  necessary 


Fig.   1 — Application   of  Spacing    Blocks  to   a   Cast  Steel    Draft    Arm 


which  otherwise  would  be  too  weak  to  withstand  successfully 
the  severe  shocks  of  modern  operating  conditions. 

In  developing  a  program  of  reinforcement  to  these  old 
wooden  cars  it  may  frequently  occur  that  several  classes  of 
equipment  with  var\'ing  dimensions  may  be  involved.  In 
order  that  a  minimum  numl)er  of  separate  draft  arm  designs 
may  be  developed  to  meet  the  requirements  of  all  classes  of 


draft  arms  are  then  designed  to  suit  the  maximum  dimen- 
sions of  the  composite  diagram. 

In  order  that  the  draft  arms  thus  standardized  may  be  at- 
tached rigidly  to  the  bolster  in  each  case,  filler  blocks  or 
shims,  or  a  combination  of  the  two,  are  designed  for  inser- 
tion between  the  bolster  and  the  faces  of  the  recess  in  the 
draft  arm  so  that  an  unbroken  metal  path  is  provided  be- 


HokShim  nailed  *  i      (t 
end  of  car  before    **"^4 


S(^ i j>l ^ 

-^ I2i + 14 >|. 14'- if. is'- 4- 14'- >(. 14'- ^2V 

'5tr,kjy  Caahng    \^-3i9'SII—>^ii^^-S^-^--- 13'- j-+ IS- j— ^ l?j!'- ^ Z'o'—' 1""*lH 

"T^7Al;££'-?^';^'.^^^"^'^^^T^ ' ' — 

r      *^VL'^         '•'I'^-h     Oakihimspikedhendiill 


'^m^^^i^^*^<i''^^tts^'^.^mdy/,7f'^^^^i^wx^^^ 


%]  ^:^^IS^>^ 


-HalUmnr^^-^iBolh   -Az'W- 
2  0 »| 


\H' 


V  T  '»"*  o  right  burhnq    >»        1      J? 


%-^-%il^ 


S«cfion   Through    BoIs>€^ 
o*'  Cer»+«r  o+  Can 


It  ^Z8phk\  Sl^ 
W  Sub5illiS',f   W  f^  |j^  W 


Section  Through  Boliter 
af  Center  of  Cor. 


Fig.  2 — Application  of  Shims  With  Cast  Steel  Draft  Arms  to  Body   Bolsters  on   High  Cars 


equipment  involved  in  a  given  program  and  to  provide  a 
thoroughly  satisfactory  means  of  attachment  of  the  draft 
arms  to  the  bolsters,  a  scheme  for  the  use  of  filler  blocks  and 
shims  to  compensate  for  the  variations  in  the  dimensions  and 
location  of  the  bolsters,  without  requiring  a  change  in  the 
draft  arm  itself,  has  been  developed  and  patented  by  R.  C. 
Taft,  Moline,  111.  In  all  ordinary  cases  the  scheme  presup- 
poses two  designs  of  draft  arms,  one  for  all  classes  of  high 


tween   the  draft   arm   and   bolster   for   the   transmission   of 
buffing  and  pulling  stress. 

A  typical  application  of  cast  spacing  blocks  in  connection 
with  a  cast  steel  draft  arm  is  shown  in  Fig.  1.  Here  it  will 
be  seen  that  the  blocks  are  cast  to  fit  the  contour  of  the  chan- 
nels between  the  flanges  and  web  of  the  H-section  cast  steel 
bolster,  and  that  the  forward  spacing  block  is  provided  with 
a  horizontal  flange  which  is  riveted  to  the  bottom  flange  of 
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tie  draft  arm.  Similarly,  the  rear  spacing  blocks  have  hori- 
zontal flanges  extending  under  the  ends  of  the  sub-sills, 
vhich  are  butted  against  the  rear  vertical  flanges  of  the  bol- 
s.er  pocket  in  the  draft  arm.  It  will  readily  be  seen  that  by 
variations  in  the  dimensions  of  these  filler  blocks  the  same 
craft  arm  may  be  applied  to  cars  with  considerable  varia- 
tions in  the  location  and  dimensions  of  the  body  bolster. 


the  bolster,  for  resisting  stresses  on  the  direct  line  of  draft 
The  method  of  using  shims  in  the  case  of  low  cars,  where 
the  line  of  draft  and  the  draft  arm  pass  through  instead  of 
over  the  bolster,  is  shown  in  Fig.  3.  These  shims  may  be 
varied  in  dimensions  as  required  to  suit  the  relation  of  the 
bolster  to  the  recesses  in  the  draft  arm. 

Either  the  cast  blocks  or  the  shims  may  be  utilized  in  the 
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Fig.  3 — Application  of  Sliims  With    Draft  Amns  to    Body   Bolsters  on   Low  Cars 
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The  use  of  shims  instead  of  filler  blocks  on  a  similar  ap-  application  of  steel  underframes  to  wood  equipment     Their 

plication   is   illustrated   in   Fig.    2.      This   drawing   clearly  use  has  the  same  advantage  of  a  standardized  underframe 

shows  the  method  of  adapting  the  draft  arm  to  two  sets  of  design,  a  minimum  of  alteration  in  the  car  itself,  and  the 

conditions.     The  flanges  on  the  shims  provide  a  complete  solid  anchoring  of  the  bolsters  in  the  underframe  that  obtains 

metal-to-metal  structure  through  the  top  or  tension  member  of  in  the  case  of  draft  arm  reinforcement 
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Compact  Selective  Head  Engine  Lathe 

OR  toolroom  work,  especially  where  it  is  desirable  to  all  shafts  with  sliding  members  are  provided  with  four  keys 
have  a  large  number  of  speeds  available,  the  improved,  milled  integral  with  the  shaft.  Each  shifting  member  is 
geared-head  engine  lathe  manufactured  by  the  Lehmann      operated  by  a  ring  which  runs  in  a  groove  completely  encir- 


Machine  Company,  St.  Louis,  Mo.,  will  be  found  well 
adapted.  The  lathe  is  built  in  a  number  of  sizes  and  16 
spindle  speeds  are  provided,  ranging  from  10.5  to  422  r.p.m. 
on  the  16-in.  lathe,  and  8.5  to  330  r.p.m.  on  the  22-in.  ma- 
chine.    These  speeds  are  in  almost  exact  geometrical  propor- 
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Lehmann  Selective  Geared   Head    Engine   Lathe 

tion  and  are  obtained  without  the  use  of  a  countershaft. 
Tooth  travel  of  the  10  gears  used  in  the  head  stock  is  moderate 
at  all  spindle  speeds,  which  tends  to  make  a  quiet  running 
machine.  No  safety  or  interlocking  device  is  required  to 
avoid  engagement  of  different  gear  ratios  at  the  same  time, 
as  the  particular  design  makes  it  impossible  for  this  accident 
to  occur. 


cling  it,   the  compensating  mechanism   which   connects  the 
ring  with  the  operating  shaft  being  of  substantial  ccmstruc- 


i 

1 

—J 

View  Showing  Application  of  Motor  Drive 


tion.  Gear  ratios  of  57.1  to  1  and  70.6  to  1  are  provided  on 
the  16-in.  and  the  22-in.  lathe  respectively.  This  gear  ratio 
permits  the  use  of  a  high  speed  driving  shaft  and  the  large 
diameter  driving  pulley  which  gives  a  desirable  belt  speed 
Made  of  high  carbon  steel  and  running  on  ball  bearings,      and  reduces  the  strain  on  belt  and  bearings.     All  part  of 
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the  head  stock  are  designed  to  transmit  power  for  the  heavy 
cuts  which  can  be  taken  on  this  machine. 

The  most  popular  drive  for  Lehmann  lathes  is  a  direct 
drive  from  a  motor  mounted  on  the  head  stock.  Power  is 
transmitted  through  a  short  Iselt  and  idler  running  on  ball 
bearings  and  having  ample  arrangements  for  adjustment. 
With  the  fast  belt  travel  this  is  found  to  be  a  satisfactor)' 


drive  and  no  trouble  is  experienced  on  account  of  the  short 
belt.  In  fact,  the  belt  pull  is  much  less  than  usual  on  ac- 
count of  the  large  diameter  and  high  speed  of  the  drivinij; 
pulley.  A  high  sjjeed  motor  operating  at  1800  r.p.m.  is  used, 
with  a  suitable  guard  provided  for  the  belt  and  jMiUeys.  If 
desired,  motor  drive  can  be  furnished  with  the  motor  mounted 
on  a  base  hinged  to  the  leg  of  the  lathe. 


New  Drive  for  Heavy  Duty  Radial  Drill 


■•«? 


A  RECENT  development  of  the  Fosdick  Machine  Tool 
Company,  Cincinnati,  Ohio,  is  the  new  type  of  motor 
drive  furnished  on  the  company's  4,  5  and  6-ft.  heavy 
duty  radial  drills.  The  illustration  shows  the  Fosdick  4-ft. 
heavy  duty  radial  drill  with  a  5-hp.,  three  to  one  variable 
speed  motor,  on  the  arm,  and  a  Cutler-Hammer  controller 
directly  on  the  spindle  head.  The  saving  of  power  through 
the  elimination  of  two  sets  of  bevel  gears  is  a  big  advantage; 
also  the  location  of  the  motor  away  from  dirt  which  accumu- 
lates about  the  floor.  The  swinging  arm  is  partially  bal- 
anced, and  additional  floor  space  about  the  base  is  available. 

The  outstanding  feature  of  this  particular  application  is 
the  standardized  drive;  that  ir>,  three  to  one  variable  speed 
motors  of  any  standard  make  or  speed  may  be  used,  thus 
avoiding  the  customary  delay  caused  by  making  special  pat- 
terns and  castings  for  each  particular  type  of  motor.  A 
Bakelite  pinion  on  the  motor  shaft  varies  in  size  according  to 
the  speeds  of  the  motor  as  selected.  All  other  gears  (aside 
from  the  elimination  of  the  bevel  gears)  are  kept  standard. 
Special  stress  is  laid  on  the  fact  that  but  one  motor  is  used. 
The  elevating  mechanism  is  driven  from  this  same  motor 
through  the  regular  standard  gear  arrangement,  whereby  all 
the  safety  devices  are  retained. 

The  controller,  as  shown  mounted  on  the  spindle  head,  is 
made  more  convenient  of  operation  by  the  bevel  gear  connec- 
tion to  the  handwheel  below  it.  This  type  of  control  is  pre- 
ferred in  shops  where  the  work  is  usually  on  large  castings 

with  the  spindle  head  frequently  at  the  upper  and  outer  This  eliminates  the  large  flexible  conduit  as  seen  in  the 
extreme  travel.  A  more  popular  location  for  the  controller  rear  of  the  arm,  and  is  the  most  satisfactory  position  for  the 
is  on  the  arm  girdle,  convenient  to  the  operator's  left  hand,      average  run  of  work. 


Fosdick     4-Ft.  -  Heavy 


Duty      Radial     With 
Arrangement 


New     Motor     Drive 


Portable  Electric  Drill  With  Automatic  Switch 


ALINE   of    portable   electric    drills    and    grinders,    in 
which   automatic  power  control   similar  to  that  in 
general  use  on  all  portable  pneumatic  tools,  has  re- 
cently been  developed   by  the  Wodack   Electric  Tool   Cor- 


Wodacl<  Portable  Tools  Equipped  with  Automatic  Stop  Feature 

poration,  Chicago.  The  special  feature  of  these  tools  is  the 
switch,  the  operating  member  of  which  forms  part  of  the 
hand  grip,  so  arranged  that  the  pressure  of  the  operator's 
hand  closes  the  switch  and  is  required  to  maintain  it  in  the 
closed  position.   With  the  release  of  the  operator's  hand  from 


the  grip,  the  switch  automatically  opens.  The  switch  itself 
is  designed  as  a  complete  unit  separate  from  the  drill  case 
and  is  enclosed  in  the  vertical  support  at  the -front  end  of 
the  hand  grip. 

The  motor  and  gear  casing  is  of  aluminum  and  a  ventilat- 
ing system  is  provided  by  which  a  positive  flow  of  air  is 
drawn  into  the  casing,  over  the  motor  windings  and  forced 
out  of  the  casing.  In  the  design  of  these  tools  attention  has 
been  given  to  the  elimination  of  screws,  bolts  and  nuts  to 
the  fullest  possible  extent.  In  the  design  of  the  brush  holder 
care  has  been  taken  to  avoid  the  possibility  for  the  accumu- 
lation of  oil  and  grit  and  oiling  is  required  only  when  the 
carbon  brushes  are  changed.  The  gears  and  shaft  are  of 
chrome  nickel  steel  and  full  ball  bearings  have  been  pro- 
vided throughout. 

The  drills,  one  of  which  is  shown  at  A  in  the  illustration, 
are  rated  in  six  sizes  ranging  from  3/16-in.  to  ^-in.,  and 
are  said  to  deliver  about  25  per  cent  more  power  than  indi- 
cated by  their  ratings.  The  grinder,  shown  at  B,  is  made  in 
two  sizes,  one  of  which  takes  a  wheel  3  in.  by  J^  in.  by  ^  in. 
and  the  other  a  wheel  4  in.  by  1  in.  by  ]4  in.  The  weight 
of  the  drills  ranges  from  5  lb.  for  the  3/16-in.  size  to  20  lb. 
for  the  ^-in.  size  while  the  grinders  weigh  5  lb.  and  15  lb. 
respectively. 
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A  Scale -Proof  Locomotive  Crane  Boiler 


FOR  many  users  of  locomotive  cranes  the  largest  single 
item  of  upkeep  expense  is  the  washing  and  maintenance 
work  on  the  boiler.  At  best  there  is  no  ideal  boiler  feed 
v.ater  and  locomotive  cranes,  working  in  sections  remote 
frcmi  the  central  supply  of  purified  boiler  feed  water,  or  on 
contract  jobs  where  no  purification  plant  is  available,  often 
are  forced  to  use  extremely  poor  water  to  feed  into  a  boiler. 


Hand  Hole  te 

Fusible  Plog 

in  Tube 

Annu\ar 
Chamber  A- 


Feed^( 
Hand  Hole 


Hand  Hole  of 
Crown  Sheet 


Hand  Hole  at 
Mud  Ring 


-iH 


l9J 
High  Wafer  Line 


&^ 


=-   Low  Wafer  Line  =-» 
Line  of  Fusible  Plugs    i 


-Infernal  Diame+er-- 


^ 


•Slot  C 
Apon  0 


Annular 
Chambc- A 


Hand  Hole 


Blow  Off 


Blow  Off 


Parker   Scale- Proof    Locomotive   Crane    Boiler 

The  Industrial  Works,  Bay  City,  Mich.,  builders  of  the 
Industrial  locomotive  and  wrecking  cranes,  are  now  building 
locomotive  crane  boilers  equipped  with  an  annular  scale 
chamber  placed  between  the  tubes  and  the  shell  plate.  The 
feed  water  is  slowly  passed  through  this  scale  chamber  (at 
about  1/200  of  the  speed  through  the  intake  pipe)  and 
attains  a  temperature  at  which  the  scale  forming  impurities 
will  be  liberated  from  solution  without  the  use  of  any  chem- 
icals.    The  impurities  are  then  carried  in  suspension  and  as 


the  movement  of  the  water  is  very  slow  these  suspended  pre- 
cipitates settle  down  readily  to  the  bottom  of  this  chamber. 
This  settling  is  accelerated  by  the  decrease  in  density  of  the 
water  as  it  is  heated  and  by  the  decrease  in  its  fluid  friction. 

The  details  of  this  design  are  fully  indicated  in  the  sec- 
tional view.  The  purifier  consists  of  the  annular  scale 
chamber  A  extending  completely  around  the  tubes  with  a 
one-inch  water  space  B  between  this  chamber  and  the  boiler 
shell.  The  outlet  into  the  main  portion  of  the  boiler  is  the 
slot  C  guarded  by  the  apron  D.  The  feed  water  is  admitted 
directly  to  the  scale  chamber  .4  at  a  point  farthest  irom  the 
outlet  slot. 

It  travels  slowly  around  this  chamber  to  the  outlet  and 
reaches  approximately  the  boiler  temperature  before  over- 
flowing. The  apron  D  keeps  any  floating  impurities  such  as 
grease,  oil,  etc.,  from  being  discharged  into  the  main  boiler. 

The  sulphates  of  calcium  are  the  hardest  of  the  scale 
forming  impurities  to  eliminate.  They  are  precipitated  at 
280  deg.  F.,  corresponding  to  the  boiler  temperature  when 
holding  the  steam  at  only  35  lb.  gage  pressure.  The  car- 
bonates and  magnesia  are  precipitated  at  lower  temperatures. 
These  are  all  caught  in  the  scale  chamber  together  with 
mud,  oil,  and,  in  fact,  all  solids  except  c(»nmon  salt,  for  the 
first  application  of  heat  causes  the  liberation  of  these  solids 
in  the  boiler  over  the  crown  sheet  as  well  as  in  the  scale 
chamber. 

The  scale  forming  impurities  left  in  the  scale  chamber 
do  not  bake  into  scale  as  they  do  not  come  into  contact  with 
the  hot  furnace  sheets,  but  they  are  left  in  the  bottom  of  the 
scale  chamber  as  soft  mud,  where  they  may  be  readily 
removed  by  blowing  or  washing  out,  quickly  and  easily,  at 
the  operator's  convenience.  It  is  stated  that  numerous  tests 
have  demonstrated  the  efficiency  of  this  purifying  device.  In 
one  test  of  a  42-in.  diameter  boiler  of  this  type  made  at 
Paterson,  N.  J.,  a  feed  water  naturally  carrying  5  grains  per 
gal.  was  loaded  with  70  grains  of  calcium  and  70  grains  of 
earth,  a  total  of  145  grains  p>er  gal.  The  feed  water  was 
taken  from  a  barrel  agitated  with  carbonic  acid  gas  to  form 
calcium  carbonate.  After  about  1,200  gal.  of  this  kind  of 
water  had  been  passed  through  the  boiler,  it  was  allowed  to 
cool  and  the  heating  surfaces  and  lower  mud  ring  were  found 
to  be  perfectly  clean  and  the  mud  was  about  six  inches  deep 
in  the  scale  chamber.  The  blow-offs  were  both  plugged  so 
all  impurities  remained  in  the  boiler.  It  was  interesting  to 
note  that  the  presence  of  so  much  precipitated  impurity  in 
the  scale  chamber  did  not  interfere  with  its  operation. 

This  type  of  boiler  was  designed  and  patented  in  1919  bv 
Thomas  T.  Parker  and  has  proved  its  value  in  utilizing  all 
kinds  of  feedwater. 


Redesigned  Carbon  Dioxide  Recorders 


COINCIDENT  with  the  present  acute  interest  in  fuel 
economy  and  more  efficient  boiler  operation,  the  Uehling 
Instrument  Company,  New  York,  has  introduced  a  new 
model  CO2  recording  equipment,  known  as  style  U,  which 
embodies  important  improvements  over  the  superseded  model. 
Chief  among  its  advantages  are  remarkably  quick  action, 
greater  accessibility  and  simplicity  of  parts,  and  the  economy 
of  combining  in  one  machine  means  for  determining  CO; 
simultaneously  from  any  number  of  boilers,  up  to  a  total  of 
six. 

A  single  unit  equipment  for  one  boiler  consists  of  three 
principal  parts:  namely,  the  CO;  meter  proper,  recorder  and 
auxiliary  boiler  front  indicator.  The  meter  is  placed  wher- 
ever is  most  convenient  and  its  function  is  to  actuate  the 


boiler  front  indicator  and  recorder  in  the  engineer's  office. 
The  flue  gas  is  analyzed,  that  is,  the  COj  is  extracted,  in  the 
meter  and  the  principle  involved  in  the  operation  depends 
upon  the  change  in  pressure  caused  by  a  change  in  volume 
in  a  stream  of  gas  flowing  through  tAo  apertures.  In  the  new 
model  the  gas  travel  is  hastened  by  utilizing  the  exhaust  from 
the  main  aspirators  in  an  auxiliarj'  aspirator,  while  the  main 
aspirator  draws  the  gas  sample  through  the  absorption  cham- 
ber. This  prevents  lag  in  the  travel  of  gas  from  the  boiler 
up  to  the  absorption  chamber. 

With  each  unit  is  included  a  preliminary  filter  which  re- 
moves soot  and  dirt  from  the  sample  before  it  reaches  the 
intermediate  and  final  filters  on  the  machine.  This  has  been 
redesigned   so  that  the  filter  chamber  can  be  conveniently 
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cleaned  in  a  few  seconds  without  interrupting  operation  of 
the  machine. 

Multiple  equipments  combine  in  a  single  outfit  means  for 
measuring  COj  from  two,  three,  four,  five  or  six  boilers  in- 
dependently and  simultaneously.  It  is  most  economical  to 
equip  the  boilers  in  batteries  of  six  each,  but  this  is  not  abso- 
lutely necessary,  inasmuch  as  the  COj  meters  are  now  built 
on  the  unit  plan  and  may  be  added  to  from  time  to  time. 
With  multiple  unit  machines,  each  boiler  is  equipped  with 
its  own  recorder,  auxiliary  boiler  front  indicator,  preliminary 
filter  and  absorbent  chamber  with  necessary  appurtenances, 
but  the  aspirator  and  other  parts  of  the  master  unit  serve  all 
units  in  common. 

The  recorder  operates  on  the  hydrostatic  principle,   and 


thus  all  springs,  levers  and  joint  movements  are  avoided.  It 
makes  a  continuous  record  of  the  per  cent  of  COg,  furnishing 
an  autographic  history  of  the  operation  of  each  boiler  for 
every  second  of  the  day,  showing  when  fires  receive  attention ; 
when  and  how  often  furnace  doors  are  opened,  or  how  often 
stoker  speed  and  fuel  bed  thickness  are  changed ;  fires  broken 
and  cleaned;  effects  of  changes  in  damper  regulation  and 
methods  of  firing. 

The  boiler  front  indicator  guides  the  fireman  in  supplying 
just  the  right  amount  of  air  to  burn  the  fuel  with  the  lease 
loss  of  heat  up  the  chimney.  Uehling  carbon  dioxide  equip- 
ment may  also  be  combined  with  Uehling  pyrometers  to  give 
continuous  records  of  both  carbon  dioxide  gas  and  stack 
temperature  on  the  same  shart. 


Motor  Drive  for  Milling  Machines 


ONE  of  the  latest  developments  of  the  Clark-Mesker 
Company,  Cleveland,  Ohio,  has  been  in  applying 
mator  drive  to  the  Nos.  1  and  2  Cleveland  milling 
.  machines.  A  friction  clutch  is  provided  in  the  drive  between 
the  sprockets  and  the  chain,  and  the  main  drive  shaft  of  the 
machine,  which  affords  all  the  advantages  of  belt  drive.  The 
sprockets  and  chain  run  in  oil  and  it  is  a  simple  matter  to 
change  over  from  the  ordinary  belt  drive  to  electric  motor 
drive  by  replacing  the  pulley  housing  with  a  bracket. 

A  constant  speed  motor  is  used  running  at  about  1,200 
r.  p.  m.  The  Morse  chain  used  for  the  motor  drive  on  the 
No.  1  machine  is  2  in.  wide  and  that  on  the  No.  2  machine 
2^  in.  wide.  The  illustration  shows  that  the  motor  is  well 
up  from  the  floor,  away  from  dirt  and  chips,  but  not  high 
enough  to  make  the  machine  top  heavy.  An  adjusting  nut 
on  the  back  of  the  motor  drive  housing  is  provided  for  ad- 
justing the  friction  clutch  for  the  main  drive. 

By  this  new  development,  all  the  advantages  of  individual 
electric  motor  drive  are  secured  not  only  for  users  of  new 
No.  1  and  No.  2  Cleveland  milling  machines  but  for  those 
already  operating  belt  driven  machines.  The  time  and  ex- 
pense required  for  changing  over  will  in  many  cases  be  far 
less  important  than  the  elimination  of  belt  troubles  and  the 
more  convenient  placing  of  the  machines. 


Milling    Machine   Arranged   for    Electric    Motor    Drive 


Wood  Turning  Lathe  of  Unusual  Length 

THE  wood  turning  lathe  illustrated  herewith  was  built  in  The  bed  of  the  lathe  is  cast  in  four  sections,  being  sup- 
accordance  with  specifications  written  for  the  United  ported  upon  five  pedestals  as  indicated.     Belt  drive  is  se- 
States  Government  during  the  year  1919.     The  lathe  cured  from  overhead  shafting  through  four-step  cone  pulleys, 
was  designed  for  the  turning  of  spars  or  ship  masts  and  has  Two  power  feeding  carriages  are  provided ;  also  several  ad- 
a  swing  of  32  in.  and  a  bed  62  ft.  long.     Only  two  manu-  justable  tool  rests.     In  order  to  support  the  long  and  heavy 


Oliver    Wood    Turning    Lathe    With    32-ln.    Swing    and    62-Ft.    Bed 

facturers  were  sufficiently  interested  to  submit  bids  for  the  work  to  be  turned,  two  steady  rests  also  are  provided.     The 

construction    of    this    lathe,    and    the   contract    was    finally  44  men  lined  up  in  back  of  this  machine,  as  shown  in  the 

awarded  to  the  Oliver  Machinery  Company,  Grand  Rapids,  illustration,  were  employed  in  its  construction  from  the  time 

Mich.  of  its  design  until  it  was  shipped. 


Febsuaky,  1921 
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Compact  Portable  Air  Compressor  Units 

USERS  of  compressed  air  who  are  located  at  a  distance      air  receiver,  safety  valve,  drain  valves,  pressure  gage  and 
from  the  central  power  stations  must  avail  themselves     service  valves  to  which  air  hose  lines  may  be  connected, 
of  some  type  of  portable  air  compressor.     The  Imperial 


portable  ccwnpressor  made  by  the  Ingersoll-Rand  Company, 
New  York,  is  designed  to  meet  the  needs  of  this  class  of 
service.  For  gasolene  power,  these  units  are  driven  by  trac- 
tor type  gasolene  motors  and  are  built  in  three  sizes,  with  ca- 
pacities of  45,  118  and  210  cu.  ft.  per  min.  For  use  where 
electricity  is  available  as  motive  power,  an  electric  motor 
driven  Imperial  compressor  has  been  designed.  This  unit  is 
of  118  cu.  ft.  capacity  and  weighs  approximately  4,450  lb., 
depending  upon  the  weight  of  the  motor.  As  in  the  case 
of  the  corresponding  gasolene  motor  driven  compressor,  this 
electric  unit  is  of  all-steel  construction.  Light  steel  doors, 
easily  removed,  and  a  sheet  steel  canopy  completely  house  the 
entire  unit,  protecting  it  from  the  weather  and  preventing 
undue  deterioration  from  rust. 

Either  an  alternating  or  a  direct  current  motor  can  be  fur- 
nished and  a  suitable  intake  unloader  is  provided,  assuring 
efficient  regulation.  In  any  case,  the  motor  control  is  in 
accordance  with  standard  practice  and  specifications  covering 
the  type  of  motor  used.     Additional  equipment  includes  an 


Portable  Air  Compressor  with  Capacity  of  118  Cu.  Ft.  per  Min. 


I 


Efficient  Rotary  Piston  Type  Pump 

N  the  design  of  the  rotary  piston  pump  manufactured  by     cylinder   walls.     The   clearance,   however,   is   small   and   a 
the  St.  Louis  Pump  &:  Equipment  Company,  St,  Louis,     liquid  seal  results,  giving  vacuums  up  to  29  in. 


Mo.,  special  attention  has  been  given  to  the  correction  of 
weaknesses  most  common  to  pumping  devices  used  for  han- 
dling volatile  and  non-volatile  liquids.     The  pump  is  simple, 


St.    Louis    Rotary    Piston    Type    Pump 

durable  and  stated  to  be  unusually  efficient;  the  best  features 
of  the  rotary  pump  being  combined  with  the  best  features 
of  the  piston  pump. 

There  are  only  twelve  major  parts,  consisting  of  a  pump 
case  with  dividing  partition,  two  end  plates,  a  steel  shaft  with 
two  eccentrics  mounted  thereon,  two  pistons,  two  rocker  arms 
and  two  checks.  Two  chambers  or  cylinders  are  arranged, 
with  a  shaft  passing  through  the  center  of  each,  two  eccen- 
trics, directly  opposite  in  throw  or  180  deg.  apart,  being 
mounted  on  the  shaft.  Surrounding  these  eccentrics  and 
pivoted  to  the  rocker  arm  are  the  two  pump  pistons.  The 
arm  serves  to  produce  the  reciprocating  movement  of  the 
piston  through  the  cam  action  of  the  eccentrics.  Thus  a  com- 
posite reciprocating  and  rotary  motion  of  the  pump  plunger 
or  piston  is  obtained  without  actual  contact  of  the  piston  and 


The  piston  check  is  the  only  moving  part  touching  the 
cylinder  walls  and  this  functions  only  at  the  point  of  tran- 
sition at  the  end  of  the  pumping  suction  movement  or 
stroke  to  the  beginning  of  a  new  stroke.     The  wear  on  this 


v/. , .  /, .  ///A 
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Cross  Section  Showing  Operating   Parts 

check  is  taken  up  automatically.  The  interval  between  the 
so-called  strokes  is  so  slight  that  an  even  impulse  is  imparted 
to  the  liquid  handled.  While  the  pistcm  is  discharging,  it  is 
acquiring  fresh  liquid  on  the  opposite  or  suction  side,  and 
the  piston  in  the  opposite  chamber  is  functioning  conversely, 
thus  giving  balanced  action. 

The  construction  is  entirely  of  metal  nvjst  suitable  fc»r  the 
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cleaned  in  a  few  seconds  without  interrupting  operation  of 
the  machine. 

Multiple  equipments  combine  in  a  single  outfit  means  for 
measuring  CO.  from  two,  three,  four,  five  or  six  l)oilers  in- 
dependently and  simultaneously.  It  is  most  economical  to 
e(iuip  the  boilers  in  batteries  of  six  each,  but  this  is  not  ab.>io- 
lutely  necessary,  inasmucli  as  the  COo  meters  are  now  Imilt 
on  tile  unit  plan  and  may  be  added  to  from  time  to  time. 
With  multiple  unit  machines,  each  hoikr  is  equipped  with 
its  own  recorder,  auxiliary  boiler  front  indicator,  preliminary 
filter  and  absorbent  chamber  with  necessar)-  appurtenances, 
but  the  aspirator  and  other  {)arts  of  the  master  unit  serve  all 
units  in  conunon. 

The   recorder  ()|)erates   on    the  hydro.static   principle,    and 


thus  all  springs,  levers  and  joint  movements  are  avoided.  U 
makes  a  continuous  record  of  the  per  cent  of  CO.,  furnishii 
an  autographic  histor}-  of  the  operation  of  each  boiler  fc 
every  second  of  the  day,  showing  when  fires  receive  attentioi 
when  and  how  often  furnace  doors  i'.re  opened,  or  how  oft<. 
stoker  speed  and  fuel  bed  thickness  arc  changed;  fires  broke 
and  cleaned;  effects  of  changes  in  damper  regulation  an. 
methods  of  firing. 

The  l)oiler  front  indicator  guides  the  fireman  in  supplyin 
just  the  right  amount  of  air  to  burn  the  fuel  with  the  lea- 
loss  of  heat  up  the  chimney.  Uehling  carbon  dioxide  equip 
ment  may  also  be  combined  with  Uehling  i)yrometers  to  giv 
continuous  records  of  both  carjjon  dioxide  gas  and  stac- 
temi)erature  on  the  same  shart. 


Motor  Dri\e  for  Milling  Machines 


OXK  of  tile  latest  developments  of  the  Clark-Mesker 
Company,  Cleveland,  Ohio,  has  been  in  applying 
mator  drive  to  the  Nos.  1  and  2  Cleveland  milling 
machines.  A  friction  clutch  is  provided  in  the  drive  between 
tlie  sprockets  and  the  chain,  and  the  main  drive  shaft  t;f  the 
machine,  which  affords  all  the  advantages  of  belt  drive.  The 
sprockets  and  chain  run  in  oil  and  it  is  a  simpb'  matter  to 
change  over  from  the  ordinary  belt  drive  to  electric  motor 
drive  by  replacing  the  pulley  housing  with  a  bracket. 

A  constant  spt^d  motor  is  used  running  at  about  1,200 
r.  p.  m.  The  Morse  chain  used  for  the  motor  drive  on  the 
No.  1  machine  is  2  in.  wide  and  that  on  the  No.  2  machine 
lYz  in.  v\?ide.  The  illustration  shows  that  the  motor  is  well 
up  from  the  floor,  away  from  dirt  and  chips,  but  not  high 
enough  to  make  the  machine  top  hea\y.  An  adjusting  nut 
on  the  back  of  the  motor  drive  housing  is  provided  for  ad- 
justing the  friction  clutch  for  the  main  drive. 

By  this  new  development,  all  the  advantages  of  individual 
electric  motor  drive  are  secured  not  only  for  users  of  new 
No.  1  and  No.  2  Cleveland  milling  machines  but  for  those 
already  operating  belt  driven  machines.  The  time  and  ex- 
pense required  for  changing  over  will  in  many  cases  be  far 
less  important  than  the  elimination  of  belt  troubles  and  the 
more  convenient  placing  of  the  machines. 


Milling    IVIachine    Arranged    for    Electric    Motor    Drive 


Wood  Turning  Lathe  of  Unusual  Length 


THE  w(Kxl  turning  lathe  illustrated  herewith  was  built  in 
acccirdance  with  .'^jjecifications  written  for  the  United 
States  Government  during  the  year  1919.     The  lathe 
was  designed  for  the  turning  of  spars  or  ship  masts  and  has 
a  swing  of  32  in.  and  a  bed  62  ft.  long.     Only  two  manu- 


The  Ix'd  of  the  lathe  is  cast  in  four  sections,  lx.'ing  su})- 
j)orted  uix)n  five  jjedestals  as  indicated.  Belt  drive  is  se- 
cured from  overhead  shafting  through  four-step  cone  pulleys. 
Two  power  feeding  carriages  are  ])rovided;  also  several  ad- 
justable tool  rests.     In  order  to  supjKirt  the  long  and  heavv 
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Oliver    Wood    Turning     Lathe    With    32-ln.    Swing    and    62-Ft.     Bed 


facturers   were  >ufficiently   interested   to  submit   liids   for  the  work  to  l)e  turned,  two  steady  re.sts  also  are  provided.      The 

construction    of    this    lathe,    and    the    contract    was    finally  44  men  lined  up  in  back  of  this  machine,  as  shown  in  the 

awarded  to  the  Oliver  Machinery  Company,  Grand  Rapids,  illustration,  were  employed  in  its  construction  from  the  time 

Mich.  of  its  design  until  it  was  ship|X"d. 


February,  1921 
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Compact  Portable  Air  Compressor  Units 


u 


SKRS  oi  compressed  air  who  are  located  at  a  distance 
from  the  central  power  stations  must  avail  themselves 
of  some  type  of  portable  air  compressor.  The  Imperial 
)ortable  comj)ressor  made  by  the  Ingersoll-Rand  Company, 
\'evv  York,  i>  designed  to  meet  tlie  needs  of  this  class  of 
-er\'ice.  For  gasolene  power,  these  units  are  driven  by  trac- 
or  type  gasolene  motors  and  are  built  in  three  sizes,  with  ca- 
.)acities  of  45,  118  and  210  cu.  ft.  per  min.  For  use  where 
■lectricity  is  available  as  motive  ix>wer,  an  electric  motor 
Iriven  Imperial  compressor  has  been  designed.  This  unit  is 
of  lis  cu.  ft.  capacity  and  weighs  approximately  4,450  lb., 
depending  upon  the  weight  of  tlie  motor.  As  in  tlie  case 
oi  the  corresponding  gasolene  motor  driven  compressor,  this 
electric  unit  is  of  all-steel  construction.  Light  steel  doors, 
i-asily  removed,  and  a  sheet  steel  canopy  completely  house  the 
riitire  unit,  protecting  it  from  the  weather  and  preventing 
undue  deterioration  from  rust. 

Hither  an  alternating  or  a  direct  current  motor  can  be  fur- 
nished and  a  suitable  intake  unloader  is  provided,  assuring 
efficient  regulation.  In  any  case,  the  motor  control  is  in 
accordance  with  standard  practice  and  specifications  covering 
the  type  of  motor  used,     .\dditional  e«iuij)ment  includes  an 


air  receiver,  safety  valve,  drain  valves,  pressure  gage  and 
service  valves  to  which  air  ho^c  lines  mav  be  connected. 


Portable   Air  Compressor  with  Capacity  of  118  Cti.   Ft.  per  Min. 


Efficient  Rotary  Piston  Type  Pump 


IX  the  design  of  the  rotar\   piston  pump  manufactured  by      cylinder    walls.     The   clearance,    however,    is    small    and    a 
the  St.  Louis  Pumj)  &  Equipnunt  Company,  St.  Louis,     liquid  seal  results,  giving  vacuums  up  to  29  in. 
Mo.,  sjiecial  attention  has  l)een  given  to  the  correction  of  The  piston  check  is  the  only  moving  part  touching  the 

weaknesses  most  common  to  pumping  devices  used  for  han-      cvlinder  walls  and  this  functions  only  at  the  |>oint  of  tran- 
(lling  volatile  and  non-volatile  liquids.     The  pump  is  simple,      sition    at    the    end    of    the    pumping    suction    movement    or 

stroke  to  the  beginning  of  a  new  stroke.     The  wear  on  this 


St.    Louis    Rotary    Piston    Type    Pump 

duraljle  and  stated  to  be  unusually  efficient;  the  l^est  features 
of  the  rotar>-  i)ump  being  combined  with  the  best  features 
of  the  piston  pump. 

There  are  onl\-  twelve  major  parts,  consisting  of  a  pump 
ca.'se  with  dividing  partition,  two  end  plates,  a  steel  .^haft  with 
two  eccentrics  mounted  thereon,  two  pistons,  two  rocker  arms 
and  two  checks.  Two  chaml:>ers  or  cylinders  are  arranged, 
with  a  ."^haft  passing  through  the  center  of  each,  two  eccen- 
trics, directly  opposite  in  throw  or  180  deg.  apart,  being 
mounted  on  the  shaft.  Surrounding  the.«e  eccentrics  and 
pivoted  to  the  rocker  arm  are  the  two  pump  pistons.  The 
arm  serves  to  produce  the  reciprocating  movement  of  the 
piston  througii  the  cam  action  of  the  eccentrics.  Thus  a  com- 
posite reciprocating  and  rotary  .motion  of  the  pump  plunger 
or  piston  is  ol)tained  without  actual  contact  of  the  piston  and 
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Cross   Section    Showing  Operating    Parts 


check  is  taken  up  automatically.  The  interval  between  the 
so-called  strokes  is  so  slight  diat  an  even  imjjulse  is  imparted 
to  the  liquid  handled.  While  the  piston  is  discharging,  it  is 
acquiring  fresh  liquid  on  the  opposite  or  suction  side,  and 
the  piston  in  the  opposite  chamber  is  functioning  conversely, 
thus  giving  balanced  action. 

The  construction  is  entirely  of  metal  most  suitable  for  the 
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liquids  handled,  so  arranged  that  no  two  similar  metals  are 
in  contact  at  any  bearing  point.  All  wearing  parts  on  the 
pump  are  rotative  and  at  every  point  at  which  wear  may  be 
encountered  even  to  a  minor  degree,  self-lubricated  bearings 
capable  of  long  service  are  used. 

The  head  at  one  end  of  pump  case  is  blind;  that  is,  the 


shaft  does  not  extend  through  and  this  eliminates  packing'. 
At  the  other  end,  a  gland  which  holds  the  packing  material,  i^ 
bolted  to  the  head.  The  pump  is  compact,  light  in  weight, 
practically  free  from  vibration,  durable  and  self-lubricatin  r 
when  handling  either  volatile  or  non-volatile  oils  or  similar 
liquids. 


Baker  Boring  and  Drilling  Machine 

A  TWO-SPINDLE    machine    designed    especially    for     distance  from  center  of  spindle  to  center  of  spindle,  10>^ 
work  having  successive  operations  such  as  drilling,     in.;  length  of  feed,  12  in. 

reaming,  boring,  counterboring,  turning  and  facing.  It  seems  probable  that  this  machine  would  be  adaptable 

has  been  placed  on  the  market  by  Baker  Brothers,  Toledo,     to  a  variety  of  operations  in  railway  machine  shops,  such  as 
Ohio.     It  consists  of  two  spindles  feeding  simultaneously  to     driving  and  tapping  nut  blanks,  drilling  the  many  holes  in 

brake  hangers  and  rigging  and  many  other  similar  opera- 
tions. 


Baker   Two-Spindle    Drilling    Machine 

work  that  is  chucked  on  a  circular  indexing  table.  Three 
stations  are  provided  so  that  the  work  is  loaded  and  unloaded 
while  the  machine  is  in  operation.  Except  for  the  very  short 
indexing  time,  the  machine  is  in  constant  operation  and 
turning  out  work. 

The  spindles  feed  simultaneously  but  have  independent 
speeds,  thus  driving  each  tool  at  its  most  efficient  speed. 
Speed  and  feed  changes  are  obtained  by  slip  change  gears, 
the  drive  being  upon  annular  ball  bearings.  The  principal 
specifications  are:  capacity,  to  drive  2-in.  high  speed  drill; 
distance  from  center  of  spindle  to  face  of  column,  12^  in.; 


Twenty-nine  Passengers,  93  employees  and  six  other  persons 
were  killed  in  train  accidents  during  the  second  quarter  of  1920 
and  1,271  passengers,  690  employees  and  23  other  persons  were 
injured;  a  total  of  128  persons  killed  and  1,984  injured.  Adding 
casualties  in  train  service  accidents — 1,323  killed  and  12,383 
injured;  and  those  in  non-train  accidents — 112  killed  and  25,398 
injured — we  have  a  total  of  1,563  persons  killed  and  39,765 
injured.  The  number  of  collisions  reported  in  this  quarter  was 
2,189  and  of  derailments  4,952.  Adding  miscellaneous  accidents 
to  trains  we  have  a  total  of  7,883  accidents  with  total  damage  to 
cars  and  roadway  of  $7,762,500. 

For  the  Good  of  Both  the  railways  and  the  employees  the  thing 
most  needed  in  the  railroad  field  is  an  increase  in  the  economy 
and  efficiency  of  operation.  The  thing  most  needed  to  bring  this 
about  is  an  increase  in  the  efficiency  of  labor.  Probably  nothing 
will  contribute  so  much  toward  increasing  the  efficiency  of  labor 
as  a  better  understanding  by  the  managements  and  the  men  of 
one  another's  problems  and  points  of  view.  The  best  way  to 
bring  about  a  better  understanding  will  be  for  the  officers  and 
representatives  of  the  employees  of  the  various  individual  rail- 
ways to  get  together  and  frankly  talk  over  their  mutual  problems. 
Whether  or  not  national  agreements  or  national  boards  of  ad" 
justment  exist  under  private  operation,  the  efficiency  and  loyalty 
of  the  employees  of  the  individual  lines  will  depend  largely  upon 
the  fairness  and  frankness  with  which  the  managements  deal  with 
them,  and  frequent  conferences  between  the  officers  and  repre- 
sentatives of  the  men  can  hardly  fail  to  beget  fairness  and  frank- 
ness on  both  sides. — Railway  Age. 
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The  directors  of  the  American  Railway  Association,  at  a 
meeting  in  New  York  on  January  6,  elected  Daniel  Willard 
(B.  &  O.),  chairman  of  the  board  and  re-elected  R.  H.  Aishton 
president  of  the  association.  W.  G.  Besler  (C.  of  N.  J.),  was 
chosen  first  vice-president,  in  place  of  W.  T.  Tyler,  and  Hale 
Holden  (C.  B.  &  Q.),  second  vice-president,  in  place  of  E.  H. 
Coapman.     J.  E.  Fairbanks  is  general  secretary  and  treasurer. 

The  total  deficit  for  all  the  French  railways  for  1920  will  be 
about  $900,000,000,  the  operating  ratio  during  the  year  being  in 
the  neighborhood  of  125  per^  cent.  The  total  number  of  em- 
ployees has  increased  from  355,900  in  January,  1914,  to  about 
500,000;  the  amount  of  money  paid  out  in  wages  meanwhile  has 
increased  327  per  cent.  The  greater  part  of  the  railways  de- 
stroyed in  northern  France  have  been  reconstructed  and  are  now 
in  operation. 

The  Chicago,  Rock  Island  &  Pacific  has  appointed  a  general 
reclamation  committee,  of  which  C.  A.  Morse,  chief  engineer, 
has  been  appointed  chairman,  and  is  conducting  a  campaign 
among  its  employees  for  the  conservation  of  materials.  The 
committee  is  not  only  urging  employees  to  save  on  new  ma- 
terials, but  also  that  all  articles  in  need  of  repair  be  gathered 
up  and  shipped  to  the  shops  and  that  all  scrap  be  moved  as 
well.  Under  the  direction  of  the  committee  the  system  has  been 
placarded  with  posters  advertising  the  drive. 

The  Chicago  Safety  Council  recently  organized  a  Steam  Trans- 
portation Committee,  which  held  its  first  meeting  on  December 
21.  At  this  meeting  a  general  discussion  took  place  as  to  the 
general  activities  which  the  committee  would  undertake.  It  was 
explained,  however,  that  it  was  the  intention  that  action  should 
be  taken  as  heretofore  by  individual  roads  regarding  specific  mat- 
ters and  an  attempt  be  made  to  bring  about  the  desired  improve- 
ment or  adjustment  without  referring  matters  to  this  committee 
for  handling,  except  in  special  cases.  C.  L.  Hinkle,  general 
manager  of  the  Chicago  Great  Western,  is  chairman  of  the  com- 
mittee, the  personnel  of  which  is  representative  of  all  the  rail- 
roads in  the  city.  Meetings  of  the  committee  are  to  be  held  once 
each  month  on  the  second  Friday  of  the  month  at  12 :30  p.  m.  in 
the  Hotel  Sherman,  Chicago. 

The  pension  list  of  the  Philadelphia  &  Reading,  established 
in  1902,  now  contains  485  names,  of  whom  four  have  records 
of  57  years  or  more  of  service,  and  72  others' served  50  years 
or  more.  In  the  last  issue  of  the  "Roll  of  Honor,"  A.  T.  Dice, 
president  of  the  road,  expressed  the  management's  apprecia- 
tion of  the  long  and  faithful  service  these  men  had  rendered. 
He  said:  "The  prosperity  which  our  company  has  enjoyed  is 
dut  in  no  small  part  to  your  faithful  service.  Accordingly, 
it  is  just  and  right  that  you  should  share  in  that  prosperity. 


You  are  entitled,  also,  in  your  retirement,  to  the  satisfaction 
of  knowing  that  by  your  work  you  have  largely  contributed 
to  the  upbuilding  of  the  strong  and  important  system  of  rail- 
roads we  are  now  operating.  The  troublous  times  through 
which  our  country  has  passed  since  the  beginning  of  the 
great  war  make  clearer  than  ever  before  the  value  of  efficient 
railroad  service,  and  the  vital  interdependence  of  the  country 
and  the  railroads." 


Elxecutive  Committee  Meeting  of  C.  I.  C.  I.  &  C.  F.  A&eociation 
The  Executive  Committee  of  the  Chief  Interchange  Car  In- 
spectors' and  Car  Foremen's  Association  of  America  will  meet  at 
the  Hotel  Sherman,  Chicago,  on  Thursday  and  Friday,  March  3 
and  4.  The  entire  membership  is  invited  to  this  meeting  to  sug- 
gest changes  in  the  A.  R.  A.  Rules  of  Interchange. 


Engineering  Council  and  A.  S.  M.  E.  to  Meet  in  Syracuse 

Herbert  Hoover  will  be  the  principal  speaker  at  a  meeting  in 
Syracuse,  N.  Y.,  on  February  14,  at  which  it  is  expected  the  plans 
of  the  American  Engineering  Council  for  dealing  with  industrial 
relations  and,  particularly,  with  the  waste  due  to  unemplojTtient 
will  be  outlined.  On  the  following  day,  February  15,  the  National 
Council  of  the  American  Society  of  Mechanical  Engineers  will 
meet. 


Coal    Production 

The  railways  during  1920  transported  the  largest  amount  ot 
bituminous  coal  ever  handled  by  them  in  any  calendar  year 
except  in  1918.  The  statistics  of  the  United  States  Geological 
Survey  regarding  the  amount  of  bituminous  coal  produced  and 
transported  up  to  December  18  of  each  of  the  last  four  years  are 
as  follows : 


1917 536,288,000  tons 

1918 566,349,000  tons 


1919 441,592,000  tons 

1920 537,555,000  tons 


New  Rolling  Stock  for  New  Zealand  Railways 
The  government  of  New  Zealand  has  signed  a  contract  with 
the  North  British  Locomotive  Company  for  the  delivery  of  25 
Pacific  type  locomotives  at  a  price  of  $43,225  each.  The  weight 
of  the  locomotives  will  be  190,000  lb.  in  working  order.  Cammell 
Laird  &  Co.  have  received  the  contract  for  the  delivery  of  2,500 
eight-ton  freight  cars  at  a  price  of  $1,139.75  per  car.  In  addition 
to  the  above,  there  are  under  construction  in  New  Zealand,  by 
Price  Brothers,  Thames,  20  locomotives  of  the  Pacific  type,  simi- 
lar in  every  respect  to  those  to  be  supplied  by  the  North  British ; 
also,  ten  of  the  same  type  to  be  built  in  the  government's  own 
workshops.  The  government  is  now  calling  for  bids  for  1,000 
additional  freight  cars  to  be  built  in  New  Zealand. 
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liquids  handled,  so  arranged  that  no  two  similar  metals  are  shaft  does  not  e.xtend  through  and  this  eliminates  packini 

in  contact  at  any  bearing  point.     All  wearing  parts  on  the  At  the  other  end,  a  gland  which  holds  the  packing  material,  i; 

pump  are  rotative  and  at  every  point  at  which  wear  may  be  Ijolted  to  the  head.     The  pump  is  compait.  light  in  weigh: 

encountered  even  to  a  minor  degree,  self-lubricated  Ijcarings  practically  free  from  vibration,  durable  and  self-lubricatin 

capable  of  long  service  are  used.  when  handling  either  volatile  or  non-volatile  oil?  or  simila 

The  head  at  one  end  of  pump  case  is  Idind;  tluit  is,  the  liquids. 


Baker  Boring  and  Drilling  Machine 


A  TWO-SPINDLE    machine    designed    especially    for 
work  having  successive  operations  such  as  drilling, 
reaming,  boring,  counterI)<)ring,  turning  and   facing, 
has  been  placed  on  tht-  market  by  Baker  Brothers.  Toledo, 
Ohio.     It  consists  of  two  spindles  feeding  simultaneously  to 


"  Baker    Two-Spindle    Drilling    Machine 

work  that  is  chucked  on  a  circular  indexing  table.  Three 
stations  are  provided  so  that  the  work  is  loaded  and  unloaded 
while  the  machine  is  in  operation.  K.xccpt  for  the  very  short 
indexing  time,  the  machine  i.-  in  constant  operation  and 
turning  out  work. 

The  spindles  feed  simultaneously  but  have  independent 
speeds,  thus  driving  each  tool  at  its  most  efficient  speed. 
Speed  and  feed  changes  are  obtained  by  slip  change  gears, 
the  drive  being  upon  annular  ball  l)earings.  The  principal 
specifications  are:  capacity,  to  drive  2-in.  high  speed  drill; 
distance  from  center  of  spindle  to  face  of  column,  12^  in.; 


distance  from  center  of  spindle  to  center  of  spindle,   lOyi. 
in.;  length  of  feed,  12  in. 

It  seems  probable  that  this  machine  would  be  adaptablt 
to  a  variety  of  operations  in  railway  machine  shops,  such  a.- 
drilling  and  tapping  nut  blanks,  drilling  the  many  holes  ir 
Ijrake  hangers  and  rigging  and  many  other  similar  opera 
tions. 


Twenty-nine  P.\ssengers.  93  employees  and  six  other  per.'^on^ 
were  killed  in  train  accidents  during  the  second  quarter  of  192f 
and  1,271  passengers.  690  employees  and  23  other  persons  were 
injured;  a  total  of  128  persons  killed  and  1,984  injured.  Adding 
casualties  in  train  service  accidents — 1,323  killed  and  12.383 
injured;  and  those  in  non-train  accidents — 112  killed  and  25,39.'- 
injured — wc  have  a  total  of  1,563  persons  killed  and  39.765 
injured.  The  number  of  collisions  reported  in  this  quarter  was 
2.189  and  of  derailments  4,952.  Adding  miscellaneous  accidents 
to  trains  we  have  a  total  of  7,883  accidents  with  total  damage  to 
cars  and  roadway  of  $7,762,500. 

For  the  Good  of  Both  the  railways  and  the  employees  the  thing 
most  needed  in  the  railroad  field  is  an  increase  in  the  economy 
and  efficiency  of  operation.  The  thing  most  needed  to  bring  this 
about  is  an  increase  in  the  efficiency  of  labor.  Probably  nothing 
will  contribute  so  much  toward  increasing  the  efficiency  of  labor 
as  a  better  understanding  by  the  managements  and  the  men  of 
one  another's  problems  and  points  of  view.  The  best  way  to 
bring  about  a  better  understanding  will  be  for  the  officers  and 
representatives  of  the  employees  of  the  various  individual  rail- 
ways to  get  together  and  frankly  talk  over  their  mutual  problems. 
Whether  or  not  national  agreements  or  national  boards  of  ad- 
justment exist  under  private  operation,  the  efficiency  and  loyalty 
of  the  employees  of  the  individual  lines  will  depend  largely  upor. 
the  fairness  and  frankness  with  which  the  managements  deal  with 
them,  and  frequent  conferences  between  the  officers  and  repre- 
sentatives of  the  men  can  hardly  fail  to  beget  fairness  and  frank- 
ness on  both  sides. — Railway  Age. 
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Phcto  by  Intemationai 

The  Naval  Balloonists,  Who  Were  Lost  in  the  Canadian  Wilds,  on 

Their   Way    Home 


(Formerly  the  RAILWAY  AGE  GAZETTE,  MECHANICAL  EDITION 
with   which   the   AMERICAN    ENGINEER   was  incorporated) 
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Etitered  at  the  Post  Oflice  at  Nlv.  York,  N.  Y.,  r.s  iiiail  jiiAtii-r  ot  the 
seci  nd  class.  ./' 

Siil»scri|ilii)ti«,  includitiK  ilic  » ii:h:  dailv  vdiii.'iis  of  the  Railw  av  Ace, 
I'lililishid  in  June,  iti  conriecticv.  with  tlie  a:imt;il  conventiiit  of  thi  Ainen- 
(.an  Railway  Assoriation,  Meclianual  Divisiim.  j>ayalilc  in  advance  and 
postase  free:  United  States.  Canada  and  Mexico.  S-4.00  a  year;  t  I»ewhcre 
SS.OO,  or  £1  5s.  Od  a  year.  P«irtii;ii  subscripti«iis  may  be  paid  throuch 
our  London  iJ^ce,  34  \'ictoria  strut.  .*■.  W.  L,  it)  i.  s.  d.  Sinv'e  Copy, 
35  cents. 

WE  GUARANTEE,  that  of  thii  is- le  10.300  copies  were  printed,  that  of 
these  10,300  copies  9,2A!  v. ere  ni.nliii  to  regular  paiil  subscribers.  9  were 
provided  for  counter  and  ne.vs  cc>mp.itiy  sales,  Jo5  were  mailed  )■•  advei  • 
lisers,  32  were  mailed  to  emjiloyei'S  and  ciTresi'ondents.  and  751  were 
provided  for  new  subscriptions.  sanif>les.  copies  lost  in  the  mail  at.d  office 
use;  that  the  total  cjpiis  printed  this  year  to  date  were  20.500,  ar.  aver.iije 
ot  10,250  copies  a  week. 

The  Raihvay  Mechanical  Ensiiuer  is  a  member  of  tlve  A.-^sociated  Business 
Papers   (A.    B.  P.)   and   the   .\udit   P.rreau  of  Circulations  (..\.   B.  Cj. 


The  directors  of  the  .\niericaii  l\aihvay  Association,  at  a 
meeting  in  New  York  on  January  0,  elected  Daniel  Willard 
(  P>.  &  O.),  chairman  of  the  lioard  and  re-elected  R.  H.  .\ishton 
[(resident  of  the  association.  W.  G.  Besler  (C.  of  X.  J.),  was 
chosen  first  vice-president,  in  place  of  W.  T.  Tyler,  and  Hale 
Holden  (C.  B.  &  Q.),  second  vice-])resident,  in  place  of  E.  H. 
Coapman.     J.   E.   Fairbanks  is  general   secretary  and  treasurer. 

The  total  deficit  for  all  the  Irench  railways  for  1920  will  be 
abont  $900,000,000,  the  operating  ratio  during  the  year  being  in 
tlie  neighborhood  of  125  per  cent.  The  total  number  of  em- 
ployees has  increased  from  3.^5,9(X1  in  Jaiuiary,  1914.  to  about 
500,0tX);  the  amount  of  money  paid  out  in  wages  meanwhile  has 
increased  327  per  cent.  Tlie  iiroatcr  part  of  the  railways  de- 
.^troyed  in  northern  France  have  been  reconstructed  and  are  now 
in  operation.       ^  :       - 

The  Chicago,  Rock  Island  &  Pacific  has  appointed  a  general 
reclamation  committee,  of  which  C.  A.  Morse,  chief  engineer, 
has  been  appointed  chairman,  ainl  is  conducting  a  campaign 
among  its  employees  for  the  conservation  of  materials.  The 
committee  is  not  only  urging  employees  to  save  on  new  ma- 
terials, but  also  that  all  articles  in  need  of  repair  be  gathered 
up  and  shipped  to  the  shops  and  that  all  scrap  be  moved  as 
well.  Under  the  direction  of  the  committee  the  system  has  been 
placarded  with  posters  advertising  the  drive. 

The  Chicago  Safety  Council  recently  organized  a  Steam  Trans- 
portation Committee,  which  held  its  first  meeting  on  December 
21.  At  this  meeting  a  general  discussion  look  place  as  to  the 
general  activities  which  the  committee  would  undertake.  It  was 
e.xplained,  however,  that  it  was  the  intention  that  action  should 
be  taken  as  heretofore  by  individital  roads  regarding  specific  mat- 
ters and  an  attempt  be  made  to  bring  about  the  desired  improve- 
ment or  adjustment  without  referring  matters  to  this  committee 
for  handling,  except  in  special  cases.  C.  L.  Hinkle,  general 
manager  of  the  Chicago  Great  Western,  is  chairman  of  the  com- 
mittee, the  personnel  of  which  is  representative  of  all  the  rail- 
roads in  the  city.  Meetings  of  the  cotnmittee  are  to  be  held  once 
each  month  on  the  second  Friday  of  the  month  at  12:30  p.  m.  in 
the  Hotel  Sherman,  Chicago. 

The  pension  list  of  the  Philadelphia  &  Reading,  established 
in  1902,  now  contains  485  names,  of  whom  four  have  records 
of  57  years  or  more  of  service,  and  72  others  served  50  years 
or  more.  In  the  last  issue  of  the  "Roll  of  Honor,"  A.  T.  Dice, 
president  of  the  road,  expressed  the  management's  apprecia- 
tion of  the  long  and  faithful  service  these  men  had  rendered. 
He  said:  "The  prosperity  which  our  company  has  enjoyed  is 
dn»  in  no  small  part  to  your  faithful  service.  Accordingly, 
it  is  just  and  right  that  you  should  share  in  that  prosperity. 


You  are  entitled,  al>o,  in  your  retirement,  to  the  satisfaction 
of  knowing  that  by  your  work  you  have  largely  contributed 
to  the  upbuilding  of  the  strong  and  important  system  of  rail- 
roads we  are  now  operating.  The  troublous  times  tiirough 
which  our  country  has  passed  .  since  the  beginning  of  the 
great  war  make  clearer  than  ever  before  tiie  value  of  efficient 
railroad  service,  and  the  vital  interdependence  of  the  country 
and  the  railroads." 


Executive  Committee  Meeting  of  C  I.  C  1.  A   C  F.  A>tociation 

The  Executive  Committee  of  the  Chief  Interchange  Car  In- 
spectors' and  Car  Foremen's  Association  of  America  will  meet  at 
the  Hotel  Sherman,  Chicago,  on  Thursday  and  I'Viday.  March  3 
and  4.  The  entire  membership  is  invited  to  this  meeting  to  sug- 
gest clianges  in  the  A.  R.  A.  Rules  of  Interchange. 


Engineering  Council  an<l  A.  S.  M.  E.  to  Meet  in  Sxraeuse 

Herbert  Hoover  will  be  the  principal  speaker  at  a  meeting  in 
Syracuse,  N.  Y.,  on  February  14.  at  which  it  is  expected  the  plans 
of  the  American  Engiiteering  (rouncil  tor  dealing  with  indii->triaj 
relations  and,  particularly,  with  the  waste  due  to  unemployment 
will  be  outlined.  On  the  following  day.  February  15.  the  National 
loimcil  cf  the  American  .Society  of  Mechanical  Engineers  will 
meet. 


Coal    Production 

The  railways  during  1920  transported  the  largest  amount  of 
l)ituminous  coal  ever  handled  by  them  in  any  calendar  year 
except  in  1918.  Tlie  statistic*  of  the  United  States  Geological 
Survey  regarding  the  amount  of  bitinninous  coal  produced  and 
transported  up  to  DeccMnber  18  of  each  of  the  last  four  years  are 
as  follows : 


1917 S36.2?8.0(M1  ton^ 

1918.  .;.. 566.340.0(10  toi>.< 


1"J0... 


441,592.000  t»>n« 
537,555.000  ton* 


New   Rolling   Stork   for   New   Zealand    Railways 

The  government  of  Xew  Zealand  has  signed  a  contract  with 
the  North  British  Locomotive  Company  for  the  delivery  oi  2S 
Pacific  type  locomotives  at  a  price  of  $43,225  each.  The  weight 
of  the  locomotives  will  be  1*X).000  lb.  in  working  order.  Cammell 
Laird  &  Co.  have  received  the  contract  for  the  delivery  of  2.500 
eight-ton  freight  cars  at  a  price  of  $1,139.75  per  car.  In  addition 
to  the  above,  there  are  under  construction  in  New  Zealand,  by 
Price  Brothers,  Thames,  20  locomotives  of  the  Pacific  type,  simi- 
lar in  every  respect  to  those  to  be  supplied  by  the  North  British ; 
also,  ten  of  the  same  type  to  be  built  in  the  government's  own 
workshops.  The  government  is  now  calling  for  bids  for  1,000 
additional  freight  cars  to  be  built  in  New  Zealand. 
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The   Pullman   Company   Wage   Reduction 

Conflicting  reports  resulting  from  an  account  of  a  so-called 
voluntary  wage  cut  of  20  per  cent  by  employees  of  the  Pullman 
Company  at  Chicago,  have  simmered  down  to  two  or  three 
authoritative  outstanding  facts. 

In  the  first  place,  the  suggestion  of  a  wage  cut  was  made 
by  J.  B.  Weaver,  vice-president  in  charge  of  construction  of 
the  Pullman  Company,  who  advised  the  employees  at  the  Pull- 
man Car  Works,  which  is  an  open  shop  employing  9,000  men, 
that  a  decrease  in  their  pay  was  necessary.  The  matter  of  re- 
ductions in  pay  at  the  Pullman  repair  shop,  which  is  unionized, 
has  not  yet  been  brought  up. 

At  present,  the  company  is  restoring  its  men  at  the  Pullman 
repair  shop  to  the  basis  of  a  nine-hour  day,  as  against  the  eight- 
hour  day  under  which  they  have  been  working.  The  nine-hour 
day  will  apply  live  days  a  week,  with  a  five-hour  day  on  Saturday. 


MEETINGS  AND  CONVENTIONS 

The  follouAi\g  list  gives  names  of  secretaries,  dates  of  next  or  regular 
.:  meetings  and  places  of  meeting  of  mechanical  associations  and  railroad 
-■.■_,'  clubs: 

\':.    Air-Brake    Association. — F.    M.    Ncllis,    Room    3014,    165    Broadway,    New 
York  City. 

•  V  American    Railway   Association,    Division    V — Mechanical — V.    R.   Haw- 
,.  .  thorne.  431   South  Dearborn  St.,  Chicago.     Next  convention  June  15- 

22.   Atlantic   City,   N.   J.      Exhibit  by   Railway   Supply   Manufacturers' 
;..    '.  •  •  'S        Association. 

DiV'siON    v.— EaviPMENT     Painting     DIVISION. — V.    R.    Hawthorne. 
Chicago. 

American  Railway  Association,  Division  VI. — Purchases  and  Stores.^ 
J.  P.  Murphy,  N.  Y.  C,  Collinwood,  Ohio.  Second  annual  meeting 
June   20-22,    Atlantic   City,   N.   J. 

.:-.',  American     Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters" 
;  =.-  Association. — C.    Uorcherdt.  202  North  Hamlin  Ave.,  Chicago.    Con- 

.*■-./  vention  September  12,  13  and  14,  Hotel  Sherman,  Chicago. 

':   :   American     Railway   Tool   Fore,men's  Association. — R.    D.    Fletcher,    1145 
E.  Marquette  Road,  Chicago. 
American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 

Pennsylvania,    Philadelphia,    Pa. 
American    Society   of    Mechanical    Engineers. — Calvin   W.    Rice,    29    W. 
-;,•■■  Thirty-ninth    St.,    New    York. 

■yV  American    Society   for    Steel  Treating. — W.   H.    Eisemaii,  4600   Prospect 
Ave.,  Cleveland,  O. 
;- Association    of    Railway    Electrical    Engineers — Joseph    A.    AndreucettL 
C.  &  N.  W.,  Room  411.  C.  &  N.  W.  Station,  Chicago. 
....  Canadian   Railway  Club. — W.   A.  Booth,   131   Charron  St.,  Montreal,  Que. 
■.,;.  Meeting    second    Tuesday    in     each    month    except    June,    July    and 

,  ' --  August,  at  Windsor  Hotel.   Montreal,  Que. 

■    :  Ca»  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago.      Meeting   second   Monday   in   month,   except  June,  July  and 
August.    New    Morrison   Hotel,    Chicago^ 
•;..  Cab  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koenekc,  604  Fed- 
f-  eral  Reserve  Bank  Building,  St.  Louis,  Mo.     Meetings  first  Tuesday 

■   ,  in  month  at  the  American  Hotel  Annex,  St.  Louis. 

..  -   Central  Railway  Club. — H.  D.  Vought.  95  Liberty  St.,  New  York.    Meet- 
ing   second   Thursday    in   January,    March,    May,    September   and    No- 
vember. 
:. ••  •  Chief   Interchange    Car    Inspectors'   and   Car   Foremen's   Association. — 
W.    P.    Elliott.   T.   R.    R.  A.   of  St.   Louis,    East  St.   Louis.   111.     Next 
meeting  March  3  and  4.    1921,  Hotel   Sherman,  Chicaeo. 
Cincinnati    Railway   Club. — W.    C.    Cooder,    Unicn   Central    Building,   Cin- 
■■-.  ^  cinnati,   Ohio.      Next   meeting   February   8.      Short   addresses  will   be 

-..,  made  by  E.  R.  Oliven,  G.  F.  A..  Southern  Railway;  A.  G.  Olberding. 

•  ,'..  American   Brake    Shoe  Cfmpany,   and   R.    C.   Barnard,   superintendent, 
'..  Pennsylvania   System.     There  will  also  be  a   musical  entertainment. 

•  Dixie   Air  Brake  Club. — E.  F.  O'Connor,    10  West  Grace  St.,   Richmond, 

Va. 
:;'"  International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
.      ;  Michigan    Central,    715    Clarke    Ave.,    Detroit,    Mich.      Next   meeting, 

August   16,  17  and   18,   1921,  Hotel  Sherman,  Chicago. 
"   •'■■International  Railway  Fuel  Association. — J.  G.  Crawtord.  702  East  Fifty- 
first    St.,    Chicago.      Next    annual    meeting.    May,    1921,    Hotel    Sher- 
man, Chicago. 
V-  International   Railway   General    Foremen's   Association. — William   Hall, 
..'•'•,.  1061  W.  Wabasha  Ave.,  Winona,  Minn.    Convention,  September  12,  13, 

-'  14  and  15,  1921,  Hotel  Sherman,  Chicago. 

.  •  .    Masttr    Boilermakers'    Association. — Harry    D.    Vought,    95    Liberty    St.. 
New    York.      Convention,    May    23    to    26,    1921,    inclusive.    Planters' 
Hotel,  St.  Louts,  Mo. 
;;..-New  England  Railroad  Club. — W.  E.  Cade.  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.      Next   meeting    February   8.      Paper   on    Problem   of   Handling 
Material  and   Freight  on  Railroads  will   be   presented  by   Charles  N. 
Winter,    Associate    Editor.    Rnilwa-j    Mechanical    Engineer. 
.':,..,:  New    York    Railroad   Club. — H.    D.    Vought,   95    Liberty    St.,    New    York. 
:.   •  Next   meeting,    February    18.      Paper   on    Operating   Problems    will    be 

presented  by  J.   J.   Mantell,    manager.    New    York   Region,    Erie   Rail- 
road. 
,  Niagara   Frontier   Car   Men's  Association. — George   A.   J.   Hochgrebe.    623 
Brisbane  Building,  Buffalo,  N.  Y.     Regular  meetings,  January,  March, 

•  .  May,   September  and  October. 

Pacific  Railway   Club. — W.   S.  Wollner,   64   Pine  St.,   San  Francisco,   Cal. 

Meetings   second    Thursday   in    month,   alternately   in    San    Francisco 

and  Oakland,   Cat. 

...  Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 

•■':"■  burgh.    Fa.      Meetings    fourth   Thursday    in   month   except   June,   July 

'.  and  August,  Americus  Club  House,   Pittsburgh. 

•■-  St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis,  Mo. 
Meetings  second  Friday  in  month  except  June,  July  and  August. 
Traveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Buffalo,  N.  Y. 
-Western  Railway  Club— Bruce  V.  Crandall,  14  E.  Jackson  Boulevard. 
Chicago.  Next  meeting,  February  21.  A  paper  on  Modernizing 
Existing  Locomotives  will  be  presented  by  G.  M.  Basford. 


GENERAL 

C.  H.  Temple,  superintendent  of  motive  power  and  car  de- 
partment of  the  Canadian  Pacific,  Western  Lines,  has  been  a;  - 
pointed  chief  of  motive  power  and  rolling  stock,  with  heac- 
quarters  at  Montreal. 

R,  Preston,  assistant  superintendent  of  motive  power  of  the 
Canadian  Pacific,  with  headquarters  at  Winnipeg,  Man.,  has  been 
promoted  to  superintendent  motive  power  and  car  department, 
Eastern  Lines,  with  headquarters  at  Montreal. 

W.  L.  Robinson,  master  mechanic  of  the  Baltimore  &  Ohi'\ 
with  headquarters  at  Washington,  Ind.,  has  been  appointed  super- 
intendent fuel  and  locomotive  performance,  with  headquarters  at 
Baltimore  Md.,  succeeding  E.  E.  Ramey,  who  has  been  assignc<l 
to  other  duties. 

H.  H.  Stephens,  master  mechanic  of  the  Pecos  division  of 
the  Atchison,  Topeka  &  Santa  Fe  with  headquarters  at  Clovis, 
N.  M.,  has  been  promoted  to  mechanical  superintendent  of  the 
Southern  district  with  headquarters  at  Amarillo,  Tex.,  succeed- 
ing W.  D.  Deveny,  assigned  to  other  duties.  W.  D.  Hartley, 
general  foreman,  locomotive  department,  at  Richmond,  Cal.,  suc- 
ceeds Mr.  Stephens  at  Clovis. 

R.  A.  Pyne,  superintendent  of  the  motive  power  and  car  de- 
partment of  the  Canadian  Pacific,  Eastern  Lines,  with  headquar- 
ters at  Montreal,  Que.,  has  been  transferred  to  Winnipeg,  Man., 
succeeding  C.  H.  Temple.  A.  S'turrock,  master  mechanic  of  the 
British  Columbia  district,  with  headquarters  at  Vancouver,  B.  C, 
has  been  promoted  to  assistant  superintendent  of  motive  power, 
with  headquarters  at  Winnipeg,  Man. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

J.  W.  Chandler  has  been  appointed  master  mechanic  of  the 
Kansas  City  Southern,  at  Pittsburg,  Kan.,  succeeding  C.  J.  Burk- 
holder,  resigned  to  enter  the  service  of  another  company.  C.  L 
Adair  succeeds  Mr.  Chandler  as  master  mechanic  at  Shreve- 
port.  La. 

Edmund  R.  Wo<;i)V,  whose  promotion  to  master  mechanic  on 
the  Chesapeake  &  Ohio  at  Peru,  Ind.,  was  announced  in  the 
January  issue,  was  born  on  September  10,  1880,  at  Richmond,  Va. 

Mr.  Woody  entered  the 
employ  of  the  Chesapeake 
&  Ohio  on  October  1, 
1895,  as  a  machinist  ap- 
prentice and  in  1900  was 
appointed  erecting  gang 
foreman.  In  1909,  he 
was  transferred  to  the 
Newport  News  shops  a.s 
assistant  general  foreman 
and  in  1910  became  gen- 
eral foreman  at  the  Rich- 
mond Seventeenth  street 
shops.  In  1912  he  was 
appointed  assistant  mas- 
ter mechanic  in  charge  of 
the  Fulton  shops,  Rich- 
mond, which  position  he 
held  until  his  appointment 
as  master  mechanic  at 
E.  R.  Woody  Peru. 

Alexander  Peers,  who  has  been  appointed  master  mechanic  of 
the  Canadian  Pacific  at  Moose  Jaw,  Sask.,  Canada,  was  born  in 
Augrust,  1875,  at  Cheshire,  England.  Mr.  Peers  entered  the 
service  of  the  Canadian  Pacific  on  July  16,  1901,  at  Winnipeg,  as 
a  machinist.  From  June  2,  1906,  to  June  12,  1906,  he  served  as  a 
draughtsman  and  from  June  13,  1906,  to  August  6,  1906,  served 
as  relief  locomotive  foreman  at  Winnipeg,  Fort  William  and 
Ignace.    On  August  7,   1906,  he  became  locomotive   foreman  at 
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Sovjis,  Brandon  and  Winnipeg.  From  April  24,  1914,  until  the 
tini  of  his  recent  appointment,  he  was  division  master  mechanic 
at  Winnipeg  and  Moose  Jaw. 

G.  M.  Lawler,  who  has  been  appointed  master  mechanic  on 
the  Atchison,  Topeka  &  Santa  Fe  at  La  Junta,  Colo.,  as  noted  in 
tin-  January  issue,   was  born  on  July   12,   1888,  at  Albuquerque, 

N.  M.  Mr.  Lawler  at- 
tended a  business  college 
for  two  years  at  night 
and  entered  the  employ 
of  tlie  Atchison,  Topeka 
&  Santa  Fe  as  a  machin- 
ist apprentice  at  Albu- 
querque on  February  28, 
1905.  In  1910  he  was 
promoted  to  gang  fore- 
man and  in  1911  became 
roundhouse  foreman.  In 
1914  he  was  transferred 
to  Belen,  N.  M.,  as  divi- 
sion foreman  and  in  1916 
was  transferred  to  Raton, 
X.  M.,  as  general  round- 
house foreman,  which 
position  he  held  at  the 
time  of  his  recent  ap- 
G.   M.   Lawler  pointmcnt. 

CAR  DEPARTMENT 

W.  J.  RoBiDER,  general  master  car  builder  of  the  Canadian 
Pacific,  has  retired  and  the  position  has  been  abolished.  The 
duties  of  general  master  car  builder  have  been  assumed  by  the 
assistant   chief  mechanical  engineer. 

SHOP  AND  ENGINEHOUSE 

I'.RNEST  RuiCK,  a  machinist,  has  been  promoted  to  night  round- 
house foreman  of  the  Atchison,  Topeka  &  Santa  Fe  at  Strong 
City,  Kan. 

R.  Tuck,  roundhouse  foreman  of  the  Atchison,  Topeka  &  Santa 
1  c  at  Richmond,  Cal.,  has  been  transferred  to  Needles,  Gal.,  as 
mncral  foreman.  E.  F.  Callaher,  formerly  roundhouse  foreman 
at  Richmond  and  transferred  to  Needles,  has  been  returned  to 
Richmond. 

E.  A.  Murray,  master  mechanic  of  the  Chesapeake  &  Ohio, 
with  headquarters  at  Clifton  Forge,  Va.,  has  been  promoted  to 
>liop  superintendent  at  Huntington,  W.  Va.,  succeeding  H.  M. 
I'.rown,  resigned.  C.  B.  Hitch  succeeds  Mr.  Murray  as  master 
mechanic  at  Clifton  Forge. 

John  Edward  Garretson  has  been  appointed  general  foreman 
"W  the  Chesapeake  &  Ohio  at  Hinton.  W.  Va.  Mr.  Garretson 
was  born  on  December  12,  1888,  at  Montgomery,  W.  Va.  He 
attended  the  Hinton  high  school  and  in  June,  1904,  started  to 
work  as  a  call  boy  and  a  machinist's  helper.  In  July,  1905.  he" 
'  ntered  the  service  of  the  Chesapeake  &  Ohio  as  a  machinist 
apprentice  at  Hinton.  After  completing  his  apprenticeship,  he 
worked  as  a  machinist  until  1912,  when  he  was  sent  to  Logan, 
W.  Va.  In  May,  1914,  he  was  promoted  to  day  roundhouse  fore- 
man, and  on  December  1,  1916,  became  general  foreman  at  Logan, 
\hich  position  he  held  until  his  recent  appointment. 

PURCHASING  AND  STOREKEEPING 

Edmund  T.  Burnett  has  retired  as  general  purchasing  agent 
I  the  Norfolk  &  Western.  Mr.  Burnett  was  born  in  Philadelphia, 
'  'a.,  and  was  educated  at  Saunders  Institute.  He  was  engaged  in 
ncrcantile  pursuits  for  several  years  after  he  had  completed  his 
ohooling  and  first  entered  railway  service  in  1882  as  chief  clerk 
:o  the  purchasing  agent  of  the  Norfolk  &  Western.  In  1891  Mr. 
Burnett  was  appointed  assistant  purchasing  agent,  with  headquar- 
■ers  at  Roanoke,  Va.  In  1893  he  was  promoted  to  purchasing 
agent  with  headquarters  at  Philadelphia.  When  the  road  was 
"corganized  in  1896  Mr.  Burnett  transferred  his  headquarters  to 
Roanoke.  When  the  government  assumed  the  operation  of  the 
railroads  Mr.  Burnett  was  appointed,  first,  an  associate  member 
if  the  Eastern  Regional  Purchasing  Committee  and,  later,  regional 
l>urchasing  agent  for  the  Pocahontas  region.  When  the  roads 
were  returned  to  their  owners  Mr.  Burnett  was  appointed  general 
i'urchasiiig  agent  of  the  Norfolk  &  Western. 


SUPPLY  TRADE  NOTES 


C.  L.  Mellor,  manager  of  sales  of  the  Barco  Manufacturing 
Company,  Chicago,  has  been  elected  secretary  of  this  company. 
Mr.  Mellor  will  continue  his  duties  in  charge  of  sales  in  addition 
to  his  duties  as  secretary. 

John  R.  LeVally,  formerly  sales  engineer  of  the  Locomotive 
Superheater  Company,  at  Chicago,  has  been  appointed  district 
iales  manager  of.  the  company  at  Pittsburgh,  Pa.,  with  offices 
in  the  Union  Arcade  building. 

Martin  J.  Root,  formerly  of  the  Fairbanks  Company,  New 
York,  has  been  elected  president  of  the  United  States  High  Speed 
Steel  &  Tool  Corporation,  which  has  been  reorganized.  The 
headquarters  of  the  company  are  at  489  Fifth  avenue,  New  York. 

C.  R.  Weber  has  been  elected  treasurer  of  the  Sherritt  &  Stoer 
Company,  of  Philadelphia,  filling  a  vacancy  made  through  the 
retirement  of  C.  H.  Stoer  some  time  ago.  Mr.  Weber,  previous 
to  his  appointment  as  treasurer,  was  in  charge  of  the  accounting 
department. 

George  S.  Bigelow,  formerly  manager  of  the  railway  depart- 
ment of  the  Chicago  Varnish  Company,  is  now  in  charge  of  the 
railway  department  of  the  Mountain  Varnish  &  Color  Works, 
Inc.,  of  Toledo,  Ohio,  with  offices  in  the  Railway  Exchange 
building,   Chicago. 

Edmund  H.  Walker,  first  vice-president  of  the  Standard  Coupler 
Company,  New  York,  has  been  elected  president,  succeeding  George 
A.  Post,  who  has  retired.     Mr.  Walker  has  been  connected  with 

the  company  since  Febru- 
ary, 1905.  Previous  to 
his  connection  with  the 
Standard  Coupler  Com- 
pany he  was  engaged  in 
railroad  work  with  the 
Great  Northern,  the 
Atchison,  Topeka  & 
Santa  Fe,  the  Chicago, 
Burlington  &  Quincy,  and 
the  Minneapolis.  St.  Paul 
&  Sault  Ste.  Marie,  in 
various  departments. 
Mr.  \\  alkcr  has  taken  a  i 
active  part  in  the  work 
of  the  Railway  Supply 
-Maiuifacturcrs'  Associa- 
tion and  was  three  times 
elected  president  of  the 
organization,  serving  in 
that  capacitv  during  the 
vears  1917,"  1918  and 
1919. 

C.  E.  Adams,  vice-president  of  the  Air  Reduction  Sales  Com- 
pany, New  York,  has  been  elected  president  to  succeed  A.  F. 
Blagden,  who  has  resigned  to  become  associated  with  the  Ameri- 
can Dyewood  Company,  New  York.  John  McHugh  has  been 
elected  a  director  to  succeed  H.  R.  Hoyt,  deceased. 

The  Hallidie  Machinery  Company,  L.  C.  Smith  building,  Seattle. 
Wash.,  have  been  appointed  representatives  of  the  Conveyors 
Corporation  of  America,  Chicago,  formerly  the  American  Steam 
Conveyor  Corporation.  They  will  handle  the  sales  of  the  Ameri- 
can steam  conveyor  and  American  trolley  carrier  in  the  states 
of  Washington  and  Oregon. 

The  Whiting  Foundry  Equipment  Company,  Harvey,  111.,  has 
announced  that  it  has  changed  its  name  to  the  Whiting  Corpora- 
tion, increasing  its  authorized  capital  stock  from  $700,000  to 
$3,000,000.  The  Whiting  Corporation  remains  under  the  same 
management  and  will  continue  the  manufacture  of  cranes,  foundry 
equipment  and  railway  specialties  as  heretofore. 

The  Reade  Manufacturing  Company  has  moved  from  Hoboken, 
N.  J,  into  its  new  factory  at  Jersey  City.  N.  J.,  where  additional 
facilities  arc  available.    Two  new  departments,  a  traffic  depart- 
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The    Pullman    Company    Wage    Reduction 

Conflicting  reports  resulting  from  an  account  of  a  so-callt-d 
voluntary  wage  cut  of  20  per  cent  by  employees  of  the  Pullman 
Company  at  Chicago,  have  simmered  down  to  two  or  three 
authoritative  outstanding  facts. 

In  the  tirst  place,  the  suggestion  of  a  wage  cut  was  made 
by  J.  B.  Weaver,  vice-president  in  charge  of  construction  of 
the  Pullman  Company,  who  advised  tiie  employees  at  the  Pull- 
man Car  Works,  which  is  an  open  shop  employing  9,U0()  men, 
that  a  decrease  in  their  pay  was  necessary.  The  matter  of  re- 
ductions in  pay  at  the  Pullman  repair  sliop,  which  is  unionized, 
has   not   yet   hien   brongiit   up. 

At  present,  the  company  is  restoring  its  men  at  the  Pullman 
repair  ^hop  to  the  basis  of  a  nine-hour  day,  as  against  the  eight- 
hour  day  mider  wliich  liiey  have  been  working.  The  nine-hour 
day  will  apiiiy  livi  days  a  week,  with  a  live-hour  day  on  Saturday. 


MEETINGS  AND  CONVENTIONS 

Tnc  follouiiif^  Um  ai'i-s  naiius  ,>f  sccrctancs,  dates  of  next  or  regular 
mectngs  nnd  flares  of  mcetim:  rt  "icfluuiicat  associations  and  railroad 
cluhs: 

Air-Brake  As.sfiCiAtioK-.— F.  M.  Nellis,  Room  3014,  16S  ISroadway  .\"cw 
Vnrk  City. 

.\mkruan    Uaii.way    .\ssociai  lo.N,    Division    V — Micmankai. \'.    K.    Maw 

thoriu-.  J.U  South  Dca-'born  St.,  I'liicaKo.  Nixf  convention  luiic  1  "i- 
2-'.  .\tlantic  I.  uy,  N.  J.  Kxhibit  by  Railway  Supply  .Manufacturers' 
As."<ocialiiin. 

DiV'siov  v.— F-oi  ip.VE.NT  I'mxtini;  Division — \'.  R.  Ha«th.  rne. 
C  hica>!r>. 

A.MKRICA.V      RaII.WAV     -AssoriATIO.V,     DlVlSII.N     \I.— I'IR(  HA.SKS     AND     SfORKS. 

J.  r.  Murphy.  N.  V.  C.  Collinwood,  Ohio.  Second  annual  nieeiini; 
June   _'0-J.',    Atlantic    City,    \     .1. 

AMfcRiCA.N  Railro\d  Master  Tinners',  Coppers.mitiis'  and  Pipefitters' 
Association. — C.  !5orcberdt.  _'()2  North  Hamlin  .\ve.,  Chicago.  Con- 
vention   September    \Z,    \i  and    14,   Hotel   Sherman,   ChicaRo. 

American  R.\fLWAV  Tool  Fore.men's  Association. — R.  D.  Fletcher,  114.S 
K.    Marquette   Roail,    Chica>;o. 

.Xmerkan  Society  for  Testing  Materials. — C.  I..  Warwick,  University  of 
Pennsylvania,    I'hiladelphia,    I'a. 

.American  Society  of  .Mechanical  Engineers.— Calvin  W.  Rice.  29  \\ . 
Thirty-ninth    St.,    .New    York. 

American  Society  kir  Steel  Trkatinc.  -\V.  II.  Eiseni;i.i,  4600  Prospect 
Ave..  Cleveland,   (). 

Association  ok  Railway  Klectrical  Engineers — Joseph  A.  .\ndreucetti 
C.  &  N.   W.,   Room  411.  C.  &   .\.   \V.   Station, 'Chicago. 

Canadian  Railway  Cli  b.— \V.  .\.  Hooth,  M\  Charron  St.,  Montreal,  Que. 
Meeting  second  Tuesday  in  each  month  except  June,  July  and 
August,   at    Windsor   Hotel.    Montreal,   Que. 

Car  1-ViREME.s's  Association  of  Chicago.  —.Aaron  Kline,  626  N.  Pine  Ave.. 
Chicago.  MeelinR  second  Monday  in  month,  e.xcept  June,  July  and 
August.    New    Morrison    Hotel.    Cliicago. 

Car  Foremen's  Association  of  St.  I.oeis. — Thomas  B.  Koencke,  604  Fiil- 
eral  Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  month  at  the  .American  Hotel  .Annex,  .St.   Louis. 

Central  Railway  <  lvb. — H.  0.  Vought,  95  Liberty  St..  New  York.  Meet- 
ing seconci  Thursday  in  January,  Marcli,  -May,  Si  ptciiiber  an<l  No- 
vember. 

Chief  Interchange  Car  Inspectors'  and  Car  I'oremkn's  Association. — 
W.  P.  Elliott.  '1.  R.  R.  a.  of  St.  Louis,  East  St.  L.-uis,  III.  Nest 
mcetitiir    March   ,'    and   4.    1921,    Hotel    Sherman,    C'hicaeo. 

Cincinnati  K  mi  way  Clib. — W.  C.  Cooder,  L'nicn  Central  Building.  Ciii- 
cinrati.  Ohio.  Next  meeting  February  8.  She  rt  addresses  will  be 
made  by  E.  R.  Olivcn,  ("..  F.  A.,  Southern  Railway;  .A.  Ci.  Olbcrding. 
.American  Br.nke  Shoe  Ci  ni)  any.  and  R.  C.  Barnard,  superintendent. 
I'cnn.-.yhani.i    System.      There    will    alsi)   be   a    musical    entertainment. 

Oixii  .Air  Brake  Club. — E.  F.  O'Connor,  10  West  Ciracc  St.,  Richmond, 
\'a. 

International  Railroad  M^STFR  Biacksmitms'  Association. — W.  J.  Mayer, 
.Vlichiuan  I'entral.  "15  I'larke  Ave.,  Detroit,  Mich.  Next  meeting, 
.Auvusi    16.   17  and    18.    1921,   Hotel   Sherman,   Chicago. 

Internatio.nai.  Rmiwav  Fi'el  .AssociAiioN.  J.  (i.  t'rawiori'..  702  Eist  Fil'iy- 
lirst  .^t..  Chicago.  Next  annual  meeting,  .May,  1921,  Hotel  Sher- 
man, Clucago. 

International  Railvnay  Ceneral  Foremen's  .Association. — William  Hall, 
1061  W.  W.tbasha  Ave.,  Winona.  .Minn.  Convention,  September  12.  13, 
14  and    15,    1''21,   Hotel   Sherman,   I'hicago. 

Master  Boiiermakkbs'  .Association.-  Harry  D.  N'lUght,  95  Liberty  St.. 
New  'N'lirk.  Convention,  May  2i  to  26,  1921,  inclusive.  I'laiitcrs' 
Hotel,  .St.  Louis,  Mo. 

New  Evr.iAM)  Rmlk'iad  Ci  rn.— W.  E.  Cade.  Jr.,  683  .Atlantic  .Ave..  Boston, 
Mass.  Ne.xt  meeting  Fcbiiiary  8.  Paper  on  Problem  of  Handlini; 
Material  and  Freight  on  Railroads  \\\\\  be  presented  by  Charles  N. 
Winter.    Associate    E'litor.    h'/yihuv     Mi\lianii(tl    hnsi'ircr. 

New  York  Railroad  Cli'b. — H.  I),  \ouglit,  95  Liln-rty  St..  New  York. 
Next  meeting,  February  IS.  I'aper  on  Operating  Problems  will  be 
presented  by  J.  J.  Mantell.  manager.  New  York  Region,  Erie  Rail- 
road. 

Niagara  Frontier  '"ar  Men's  Associmion. — Ceorge  \.  T.  Hochgrcbe.  623 
Brisbane  Buildinv:,  BuiTalo,  N.  Y.  Regular  meetings,  January,  .March, 
May,    September   .and   October. 

Pacific  Railway  Clib. — W.  S.  W^ollner.  64  Pine  St..  San  Francisco.  Cal. 
Meetings  second  Thursday  in  month,  alternately  in  San  l-"rancisco 
and  Oakland.   Cal. 

Railway  Clib  of  I'lTTSnrRini. — J.  D  Conway.  515  drandview  Ave..  Pitts- 
burgh, Fa.  .Meetings  fourth  Thursd.iy  in  month  exre|)t  June,  July 
and    .August,    .\raericus   Club   House,    Pittsburgh. 

St.  Lot- is  Railway  Clit— B.  W.  Frauenthal,  Union  Station,  St.  Louis,  Mo. 
Meetings  second  Friday  in  month  except  June,  July  and  August. 

Traveling  F.nc.infers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
BulTal...    \.    Y 

Western  Railway  Clib — Bruce  V.  Crandall,  14  E.  Jackson  Boulevard. 
Chicago.  Next  meeting,  February  21.  .A  paper  on  ModernizinB 
Existing  Locomotives  will  be  presented  by  G.   M.  Basford. 


GENERAL 

C.  l\.  Te.mi'LE,  superintendent  of  motive  power  and  car  <! 
partment  of  the  Canadian  Pacific,  Western  Lines,  has  been  a 
pointed  cliief  of  motive  power  and  rolling  stock,  with  hea. 
<liiarters  at   Montreal. 

R,   Prkston,  assistant   superintendent  of  motive   power  of  t; 
Canadian  Pacific,  with  head<iuarters  at  Winnipeg,  Man.,  has  bcv  i 
promoted    to    superintendent    motive    power   and    car    departmei   , 
Eastern  Lines,   with  headquarters  at  Montreal. 

W.   L.    Ror.i.NSON    master   mechanic  of  the    Baltimore  &   Oh 
with  head(|uarters  at  Washington,  Ind.,  has  been  appointed  supe 
inteiident  fuel  and  locomt»ti\e  performance,  with  headquarters 
Baltimore  Md.,  succeeding   I*".   H.   Uamey,  who  has  been  assigin 
to  other  duties. 

H.  H.  Stepuk.ns,  m.ister  mechanic  of  the  Pecos  division  ■ 
the  .Uchison,  Topeka  i*t  Santa  Fe  with  headquarters  at  Clovi 
X.  M.,  has  been  promoted  to  mechanical  superintendent  of  tb 
Soutliern  district  witli  head(iuarters  at  Amarillo,  Tex.,  succeci 
iiig  W.  D.  Deveny,  assigne<l  to  other  duties.  W.  D.  Hartle> 
.general  foreman,  locomotive  department,  at  Richmond,  Cal.,  su< 
ceeds  Mr.  Stephens  at  Clovis. 

R.  .\.  PvxF.,  superintendent  of  the  motive  power  and  car  di 
partment  of  the  Canadian  Pacific,  Eastern  Lines,  with  headquai 
ters  at  Montreal,  Que.,  has  been  transferred  to  Winnipeg,  Man 
succeeding  C.  M.  Temple.  .\.  Sturrock,  master  mechanic  of  th- 
Britisli  Cohunbia  di.strict,  with  headipiarters  at  X'ancouver,  B.  C 
has  been  promoted  to  assistant  superintendent  of  motive  power 
with  headquarters  at  Winnipeg,  Man. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINE> 

.1.  W.  Cn.\XDLKR  has  been  appointed  master  mechanic  of  th. 
Kansas  City  Southeri'.  at  Pittsburg,  Kan.,  succeeding  C.  J.  Burk 
holder,  resigned  to  enter  tlie  service  of  another  company.  C.  I. 
.\dair  succeed.^  Mr.  Chandler  as  master  mechanic  at  Shreve 
port.    La. 

EnMiNip  R.  \\(M  nv.  whose  promotion  to  master  mechanic  on 
the  Chesapeake  \:  Ohio  at  Peru,  Ind..  was  announced  in  tli' 
January  issue,  was  born  on  September  10,  1880,  at  Richmond,  \^i 

Mr.    Woody   entered   tli 
employ  of  the  Cliesapeakr 
&    Ohio    on    October    1. 
1S95,   as   a   machinist  ap 
prentice  and  in  1900  wa^ 
appointed    erecting    gaiiu 
foreman.       In     1909,     In 
was    transferred    to    tin 
Newport   .\'ews  shops   ;t- 
assistant  general  foremai. 
and  in   1910  became  gen 
eral  foreman  at  the  Rich 
mond    Seventeenth    stree 
shops.      In    1912   he   w.i- 
ap|iointcd    assistant    mas 
for  mechanic  in  charge  <>' 
tlic    I'ulton    shops.    Rich 
mond,   whicli   position  h. 
lielfl  until  his  appointmein 
as     master    mechanic    at 
Peru. 


E.  R.  Woody 


.\i.KX.\NDKR  Pkkk.s,  wlio  lias  been  appointed  tnaster  mechanic  of 
the  Canadian  Pacific  at  Moose  Jaw,  .Sask.,  Canada,  was  born  in 
.\ugust,  1875,  at  Cheshire,  England.  Mr.  Peers  entered  tho 
service  of  the  Canadian  Pacific  on  July  16,  1901,  at  Winnipeg,  as 
a  machinist.  From  June  2,  1906,  to  June  12,  1906,  he  served  as  a 
draughtsman  and  from  June  13,  1906,  to  .-Xtignst  6,  1906,  served 
as  relief  locomotive  foreman  at  Winnipeg,  Fort  William  an<i 
Ignacc.    On  August  7,  1906,  he  became  locomotive   foreman  at 
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V,,     is,  Brandon  and  W  iiiiiipcg.     IVoni   April  24,  1914,  until  the 
;  !i      of  his  recent  appointment,  lie  was  cHvision  master  mechanic 
I     \  innipcg  and  .Moose  Jaw. 

^  M.  Lawler,  who  has  b(.en  ap])ointed  master  mechanic  on 
ih,  \uhison,  Topeka  &•  Santa  Fc  at  La  junta.  Colo.,  as  noted  in 
]iu     lann.-.ry   issue,    was   liorn   on    July    li.    lS)-t8,   at   Albuquerque, 

X.  M.  Mr.  Lawler  at- 
tended a  business  college 
Tor  two  years  at  night 
•iiul  intered  tlic  employ 
It  I'  the  .\tchison,  Topeka 
iV  Santa  I'c  as  a  machin- 
ist apprentice  at  Alhu- 
(purque  on  hebrnary  2S, 
l';()5.  in  r-lO  he  was 
promoted  lo  sanp:  forc- 
m;in  and  in  1911  became 
roundhouse  foreman.  In 
1*14  he  was  transferred 
to  I '.lien,  -V.  M..  as  divi- 
-ion  foreman  and  in  1916 
was  tran>ferred  to  Raton, 
\.  M.,  as  seucral  round- 
house foreman,  which 
I'oshion  he  held  at  the 
time  of  his  recent  ap- 
G.    M.    Lawler  pointnunt. 

CAR  DEPARTMEM 

W.  J.  RoBtntR.  general  master  car  builder  of  the  Canadian 
i  icific,  has  retired  and  the  position  has  been  abolished.  The 
'ties  of  general   master  car   builder   have  been   assumed   by  the 

-i-tant   chief   mechanical   enc;ineer. 

SHOP  AND  ENGIINEHOISE 

i  K.\i-,sT  Jvi  u  K,  a  niachini>t,  has  been  promoted  to  niiint  ronnd- 
..ii.sc  foreman  of  the   .\tchison,   Topeka  &   Santa  Fe  at    Strong 

•  'ly,  Kan.  ,  ,      ..  .-,'■' 

\\.  Tuck,  roundhouse  foreman  of  the  Atchison,  Topeka  &  Santa 
I  L-  at  Richmond,  (  al..  has  lieen  transferre<l  to  Xecdles,  Cab,  as 
j<  lural   foreman.     F.   1".   Callalur.    formerly   roundiiou.se  foreman 

•    Richmond   and   transferred   to    Needles,  has   been   returned    lo 

ichmond. 

I-"..  A.  Mlrrxy,  master  mechanic  of  the  Chesapeake  &  (>Iiio. 
.  ifh  head(|uarters  at  Clifton  Foruc,  \'a.,  lias  been  i)roinotcd  to 
-'lop   superintendent    at    Hmitington,    \\  .    \  a.,    succeeding    H.  M. 

iown,    resigned.     C.   15.    llitch    succeeds    Mr.    Murray  as  master 

'  liianic  at  Clifton  Forge. 

loiiN  l".i>w.\RD  Garrttson  has  lifcn  appointed  general  foremaii 
1    the    Cliesapeake   I'l    din'o   at    llinton.    \\  .    \  a.     Mr.    Garretson 

•  .!>  liorn  on  Decombtr  12.  1S8S.  at  Monttromery.  \\  .  V'a.  IK- 
Mended  the  Hinton   iiigli    school   and   in   June.    I'W,   started   to 

'  ork  as  a  call  boy  and  a  machinist's  helper.  In  July,  1905.  in 
iitiM-cd    the   service   of   the    Chesapeake   &   Ohio   as   a   machinist 

'PI>rentiee    at    Hinton.     .\fter    completing    his    apprenticeship,    be 

orked  as  a  machinist  tmtil   1^12.  when  he  was  sent  to  Logan. 

^  .  Va.     In  May,  1914,  lie  was  ])romoted  to  day  roundhouse  fore- 

1  m.  an<I  on  December  1.  19U).  became  general  foreman  at  Logan. 

hich  position  he  held  until  his  recent  appointment. 

PI'RCHASING  AND  STOREKEEPING 

I.DMiNK  T.   RiKNKTT  lias   retired  as  general  purchasing  agent 

•  the  Norfolk  S:  Western.  Mr.  Biirnett  was  horn  in  Pliiladclphia. 
a.,  and  was  e<lucated  at  Saunders  Institute.  He  was  engaged  in 
lercantile  pursuit*   lor  several  years  after  he  had  completed  his 

lumling  and  first  entered  railway  service  in   1882  as  chief  clerk 

I  the  purchasing  agen.t  of  the  Norfolk  &  Western.     In  1891   Mr 

•urnett  was  appointed  assistant  purchasing  agent,  with  beadquar- 

'  rs   at    Roanoke.   \'a.     In    18^3  he   was  promoted  to   purchasing 

•i:ent    with   headniiarters   at    Philadelphia.     When   the    road    was 

•  organized  in  18*ir»  Mr.  Rnriiett  transferred  his  headquarters  t<^ 
vnanoke.  When  the  government  assmncd  the  operation  of  the 
ailroa«ls  Mr.  Burnett  was  appointed,  first,  an  associate  member 
f  the  Fa~tern  Regional  Purchasing  Connnittee  and.  later,  regional 
urchasing   agent    for   the    Pocahontas    region.     When    ihe    roads 

•  ere  returned  to  their  owners  Mr.  Burnett  was  appoititrd  general 
nrtbasiiiu  aginf   of  the  Norfolk  X    Western. 


SUPPLY  TRADE  NOTES 


C.  L.  Mellor,  manager  of  sales  of  the  Barco  Manufacturing 
Company,  Chicago,  has  been  elected  secretary  of  tbis  company. 
Mr.  Mellor  will  continue  hi-  duties  in  charge  of  sales  in  addition 
to  his  duties  as  secretary. 

John  R.  l.e\  ally,  formerly  sales  engineer  of  the  Locomotive 
Superheater  Company,  at  Chicago,  has  been  appointed  district 
.-ales  mar.ager  of  the  company  at  Pittsburgh,  Pa.,  with  offices 
in  the  Union  Arcade  building. 

Martin  J.  Root,  formerly  of  the  Fairbanks  Company,  Xew- 
York,  has  been  elected  president  of  the  United  States  High  Speed 
Steel  &  Tool  Corporation,  which  has  been  reorganized.  The 
headquarters  of  the  company  are  at  489  Fifth  avenue,  New  "S  ork. 

C.  R.  A\  cbcr  has  been  elected  treasurer  of  the  Sherritt  &  Stocr 
Company,  of  Phikidelphia,  tilling  a  \acancy  made  through  the 
retirement  of  C.  11.  Stoer  >omc  time  ago.  Mr.  \\  iber,  previous 
to  his  a!>pointment  as  treasurer,  was  in  cliarge  of  the  accounting 
department. 

George  S.  Bigelow.  formerly  manager  of  the  railway  depart- 
ment of  the  Chicago  \  arnish  Company,  is  now  in  charge  of  the 
railway  dcp.irtmeni  of  the  Mountain  Varnish  &  Color  Works, 
Inc..  of  Toledo,  Ohio,  with  offices  in  the  Railway  Exchange 
linilding.   Chicago. 

lulmund  II.  Walker,  fsrst  vice-president  of  the  Standard  Coupler 
i  ompany,  Ww  \  ork,  bas  been  elected  president,  succeeding  George 
.\.   Vo-l.  w!,o  has  retired.     Mr    Walkrr  has  luen  connected  with 

the  company  since  Febru- 
ary. 1905.  Previous  to 
his  connection  with  the 
■  Stan<iard  Coupler  Com- 
!>any  lie  was  engaged  in 
railroad  work  with  the 
lireat  XortJiern.  the 
Atchison,  Topeka  \ 
Santa  Fc,  the  Chicago. 
I'.nrhngtoM  &  (Jnincy.  .ind 
ilu  MiinHapoli>,  St.  J'aul 
\'  Sault  .Sti>.  Marir.  in 
\  a  r  i  o  u  s  <lepartm»niv 
Mr.  \\  alker  ba^  t.ik.n  ,i  i 
aeti\e  part  in  tin  worls 
ot  tlu'  k.iilwav  ."^iipiilv 
MainHact4irer>"  \ss<Hi;i- 
it««i  and  was  tbrit-  tinu- 
elected  I»re>i<ient  of  tin 
orgiiui/atioii.     Mr\ini:     in 


E,  H.  Walker 


that   capacity 
vears      l'H7' 


during   l!ii 
FMX      ;„ui 


<  .  IV  Adams,  vice-prrsidi  n!  of  the  .\;r  l\i-<luction  Sales  Com- 
li.iny.  \ew  ^  ork.  has  l>een  fleeted  president  to  >uccee<l  .\.  I  . 
Blagd.n.  who  has  resigned  to  Ucouie  associated  with  the  .\incri- 
can  Hyewood  Company,  X\\v  York.  Jolm  McHugh  lias  l»cen 
elected  a  director  to  succeed  H.   R.  Iloyt,  deceased. 

The  Hallidie  Machinery  Company,  L.  C.  Smith  building,  Seattle, 
Wash.,  have  been  appointed  representatives  of  the  Conveyors 
Corporation  of  America.  Chicago,  formerly  the  American  Steam 
Conveyor  Corporation.  They  will  handle  the  sales  of  the  Ameri- 
can steam  conveyor  and  American  trolley  carrier  in  the  states 
of  Washington  and  Oregon. 

The  W^hiting  Foundry  Equipment  Company,  Harvey.  111.,  has 
announce<l  that  it  has  changed  its  name  to  the  Whiting  Corpora- 
tion, increasing  its  authorized  capital  stock  from  $700,000  to 
?3.000.000.  The  W'hifincr  Corporation  remains  under  the  same 
management  and  will  continue  the  manufacture  of  cranes,  foundry 
equipment  and  railway  specialties  a.s  heretofore. 

The  Reade  Manufacturing  Company  has  moved  from  ITobokcn. 
V.  J.  into  il«.  new  factory  at  Jersey  City,  N.  J.,  where  -idditional 
facilities  are  available     Two  new  departments,  a  trafTir  depart- 
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ment  and  a  mechanical  or  service  department,  have  been  added 
to  the  organization,  both  of  which  are  under  the  supervision  of 
R.  H.  V'ogle,  sales  manager  of  the  railroad  department. 

At  the  annual  election  of  the  Union  Railway  Equipment  Com- 
pany, Chicago,  the  following  officers  were  elected :  W.  B.  Hall, 
president  and  treasurer;  G.  W.  Clark,  controller  and  secretary; 
A.  F.  O'Connor,  mechanical  engineer;  E.  S.  Jubell,  superintend- 
ent :  H.  O.  Comstock,  sales  agent.  Mr.  Jubell  was  formerly  in 
charge  of  the  forge  department  for  the  Ha.skell  &  Barker  Car 
Company.  The  company's  new  forging  plant,  located  on  the  In- 
diana Harbor  Belt,  at  Hammond,  Ind.,  is  now  in  operation. 

R.  VV.  Levenhagen,  secretary  of  the  STierwin-Williams  Com- 
pany, Cleveland,  Ohio,  has  been  elected  vice-president  in  charge 
of  auxiliaries  of  the  Glidden  Company,  Cleveland.  Mr.  Leven- 
hagen has  spent  the  greater  part  of  his  life  in  the  paint  and 
varnish  industry,  having  started  with  the  Sherwin-Williams 
Company  25  years  ago.  He  held  various  positions  in  the 
service  of  the  Sherwin-Williams  Company  and  rose  steadily 
until  he  became  secretary,  which  position  he  held  until  his 
recent  election  as  vice-president  of  the  Glidden  Company. 
Besides  serving  as  secretary  of  the  Sherwin-Williams  Com- 
pany, he  was  vice-president  and  general  manager  of  the  De- 
troit White  Lead  Works,  Detroit,  Mich.,  and  vice-president 
cf  the  Martin-Senour  Company,  Chicago,  for  a  number  of 
years. 

Joseph  Sinkler  has  resigned  his  position  with  the  Franklin 
Railway  Supply  Company,  Inc.,  to  become  general  manager  of 
the  railway  division  of  the  Pilot  Packing  Company,  Inc.,  with 
headquarters  in  the  Peo- 
ples Gas  building,  Chi- 
cago, 111.  Mr.  Sinkler 
was  born  at  Scranton, 
Pa.,  and  began  his  busi- 
ness life  with  the  Dick- 
son Locomotive  Works  in 
the  same  city.  Three 
years  later  he  entered  the 
employ  of  the  New  York, 
Susquehanna  &  Western 
and  the  Delaware,  Lacka- 
wanna &  Western.  On 
July  1,  1904,  he  became 
associated  with  the 
Franklin  Railway  Supply 
Company,  and  on  Janu- 
ary 1.  1916,  was  ap- 
pointed western  repre- 
sentative of  the  Economy 
Devices  Corporation,  Chi- 
cago. Resigning  from 
this  position  on  Novem- 
ber 15,  1917,  he  accepted  a  position  as  special  rep -escntativi-  of 
the  Perolin  Railway  Service  Company,  and  on  Ja  :uary  1,  1919. 
returned  to  the  services  of  the  Franklin  Railway  Supply  Com- 
pany, where  he   remained   until   his  present  appointment. 

Howard  C.  Mull,  manager  of  the  sales  department  of  the 
Verona  Tool  Works,  Pittsburgh,  Pa.,  with  headquarters  at  Chi- 
cago, has  been  appointed  manager  of  the  railway  department  of 
the  Reliance  Manufacturing  Company,  of  Massillon,  Ohio,  with 
offices  at  Chicago.  Mr.  Mull  was  born  on  July  13,  1889,  at  Cin- 
cinnati, Ohio,  and  entered  railway  service  in  the  engineering  de- 
partment of  the  Cleveland,  Cincinnati,  Cliicago  &  St.  Louis  in 
1910.  Two  years  later  he  was  transferred  to  Cleveland,  Ohio, 
and  placed  in  charge  of  safety  matters.  In  May,  1913,  he  entered 
the  employ  of  the  Verona  Tool  Works,  and  two  years  later  was 
promoted  to  representative  of  sales,  western  territory,  with  head- 
quarters at  Chicago.  In  1918  he  was  appointed  manager  of  sales, 
with  headquarters  at  Chicago,  the  position  he  occupied  at  the 
time  of  his  recent  appointment. 

On  January  1  the  Chambers  \'alvc  Company.  Inc.,  New  York, 
was  taken  over  by  the  Bradford  Draft  Gear  Coinpany,  with  offices 
at  23  West  Forty-third  street,  New  York;  Munsey  building, 
Washington,  D.  C-,  and  McCormick  building,  Chicago.  Frank 
H.  Clark,  formerly  president  of  the  Chambers  Valve  Company, 
becomes  vice-president  of  the  Bradford  Draft  Gear  Company, 
with  hea(l<iuarters  at  Xew  York,  while  the  Washington  office 
will  b?  ii.'dcr  the  direction  of  Harry  F.  Lowman,  vice-president. 


J.    Sinkler 
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R.  F.  Eissler  has  been  appointed  assistant  to  the  vice-presilent 
of  the  Chicago  Pneumatic  Too!  Company,  New  York,  with  1  cad- 
quarters  in  the  company's  new  office  building  at  6  East  Fi  rty- 
fourth  street,  New  York.  W.  C.  Straub,  formerly  district  m  ina- 
ger  of  the  New  Orleans  branch,  has  been  appointed  di.-rict 
manager  of  the  Pittsburgh  branch  to  succeed  Mr.  Eissler,  and 
Ross  Wyeth,  formerly  attached  to  the  Pittsburgh  branch,  has 
been  appointed  district  manager  of  the  New  Orleans  brand .  to 
succeed  Mr.  Straub. 

A.  D.  Graves,  manager  trade  sales  of  Pratt  &  Lambert,  ;ic., 
Buffalo,  N.  Y.,  has  been  appointed  general  manager  of  the  i  ,in- 
pany.  This  position  was  formerly  held  by  President  J.  H. 
McNulty.  C.  D.  Sproule. 
sales  manager,  western 
division,  at  Chicago,  has 
been  appointed  resident 
manager  with  office  at 
Chicago.  J.  R.  Mickle, 
railway  sales  representa- 
tive at  New  York,  has 
been  appointed  sales 
manager  at  New  York, 
and  H.  M.  Guisey,  as- 
sistant resident  manager 
at  Buffalo,  has  been  ap- 
pointed assistant  sales 
manager  at  New  York. 
The  company  held  a  con- 
vention from  January  10 
to  13  in  a  publicity  build- 
ing which  it  has  recently 
completed  in  Buffalo, 
N.  Y.  At  this  meeting 
there  were  a  number  of 
interesting    addresses 

made  by  officers  of  the  company  and  many  papers  were  presented 
by  the  salesmen. 

Mr.  Graves  is  a  native  of  Ohio,  his  boyhood  having  been  spent 
in  Columbus.  He  was  a  bookkeeper  in  a  wholesale  drygoo<ls 
house  for  nearly  five  years  previous  to  entering  the  employ  of  a 
concern  manufacturing  varnish.  In  1908,  he  started  as  a  sales- 
man for  Pratt  &  Lambert  and  spent  the  next  ten  years  in  develop- 
ing trade  in  Philadelphia  and  vicinity,  when  he  became  manager 
trade  sales.  Mr.  Graves  is  one  of  the  successful  twelve  Pratt  & 
Lambert  men  whose  high  percentage  of  sales  won  them  a  trip  to 
Europe  in  the  summer  of  1914. 

Harry  R.  Warnock,  vice-president  in  charge  of  mechanical 
ira.tters  of  the  Standard  Stoker  Company,  New  York,  and  for- 
irerly  general  superintendent  of  motive  power  on  the  Chicago, 
Milwaukee  &  St.  Paul, 
died  suddenly  of  heart 
failure  at  Hagerstown 
Md.,  on  January  19.  He 
was  born  at  Newcastle. 
Pa.,  on  July  16,  1870. 
He  began  railway  work 
as  a  freight  brakeman 
with  the  Pennsylvania 
I-ines  West  of  Pittsburgh 
in  Jime,  1889,  and  in  the 
same  year  went  to  the 
Pittsburgh  &  Lake  Erie 
as  a  brakeman.  In  Sep- 
t  em  her,  1891,  he  was 
promoted  to  locomotive 
fireman  and  later  was  lo- 
comotive engineer,  which 
position  he  held  until 
May,  1900.  From  that 
date  until  July,  1904,  he 
served  consecutively  as 
engine  despatcher,  round- 
house foreman  and  general  foreman,  resigning  on  the  latter  date 
to  become  master  mechanic  of  the  West  Side  Belt,  Pittsburgh. 
Pa.,  where  he  remained  until  October,  1905,  when  he  became 
master  mechanic  of  the  Monongahela  Railroad.  He  remained  in 
this  position  until  September,  1913,  when  he  was  appointed  super- 
intendent  of   motive   power   of   th?   Western    Maryland,   which 


H.    R.    Warnock 


F' nRUARY,  1921 


RAILWAY    MECHANICAL    ENGINEER 


141 


E.  W.  Englebright 


p,,^;tion  he  held  until  December  15,  1917,  when  he  was  appointed 
Mill  ral  superintendent  of  motive  power  of  the  Chicago,  Milwau- 
iJcc  &  St.  Paul.  In  July,  1920,  he  became  associated  with  the 
Standard  Stoker  Company  and  at  the  time  of  his  death  was  vice- 
prc  ident  in  charge  of  mechanical  matters,  as  above  noted. 

V.  W.  Englebright.  who  was  engineer  for  the  New  York  office 
of  'he  Union  Pacific  until  that  office  was  merged  recently  with 
tin  organization  of  the  assistant  to  the  president  at  Omaha,  Neb., 

where  he  has  been  lo- 
cated since  that  time,  has 
resigned  to  become  asso- 
ciated with  the  Elvin 
Mechanical  Stoker  Com- 
pany, 50  Church  street, 
New  York.  Mr.  Engle- 
bright was  born  on  Jan- 
uary 12,  1885,  at  Oak- 
land, Cal.,  and  attended 
public  schools  until  1903 
He  then  entered  the  em- 
ploy of  the  Southern  Pa- 
cific at  Oakland,  Cal.,  in 
i  t  s  engineering  depart- 
ment and  served  as  rod- 
man,  levelman  and  trans- 
itman  until  1905,  when  he 
entered  the  University  of 
California,  pursuing  a 
course  of  civil  engineer- 
until  1909.  He  then  re- 
turned to  the  Southern 
Pacific  and  served  as  assistant  engineer  on  the  Shasta  division 
at  Dunsmuir,  Cal.,  until  1910,  when  he  was  appointed  assistant 
division  engineer.  In  1912  he  served  as  roadmaster  at  Klamath 
Falls,  Ore.,  remaining  there  until  1913,  when  he  became  assistant 
to  E.  E.  Adams,  then  consulting  engineer  of  the  Union  Pacific 
System  for  engineering,  motive  power  and  equipment  standards, 
with  headquarters  at  New  York.  Following  the  appointment,  in 
1918,  of  Mr.  Adams  as  engineer  for  the  Division  of  Capital 
Expenditures,  at  Washington,  Mr.  Englebright  was  appointed  act- 
ins  consulting  engineer  for  the  Union  Pacific  System  corpora- 
tions, with  the  added  duties  of  purchasing  the  large  number  of 
locomotives  and  cars,  orders  for  which  were  placed  by  the  Union 
Pacific  System  prior  to  the  termination  of  federal  control.  On 
the  return  of  the  railroads  to  private  control  he  became  engineer 
for  the  New  York  offices  of  the  Union  Pacific  System,  as  noted 
ahove. 

Howard  H.  Marsh,  for  nearly  eight  years  district  manager  of  the 
Kiiihvay  Mechanical  Engineer,  and  the  other  publications  of  the 
Sinimons-Boardman  Puhlisi^ing  Company,  at  Cleveland,  Ohio, 

has  resigned  to  become 
president  of  the  Victory 
Equipment  Company, 
with  office  at  444  Mai- 
son  Blanche  Annex,  New 
Orleans,  La.  As  head  of 
the  Victory  Equipment 
Company,  he  will  handle 
the  following  accounts : 
McMyler-Interstate  Com- 
pany, Cleveland,  locomo- 
tive cranes,  pile  drivers 
and  material  handling 
equipment ;  Ball  Engine 
Company,  Erie,  Pa., 
steam  shovels  and  rail- 
road ditchers ;  Schaefer 
Equipment  Company, 
Pittsburgh,  Pa.,  truck 
lever  connections,  brake 
levers,  brake  rod  jaws 
and  stake  pockets;  and 
Equipment  Manufactur- 
irs'  Company,  Cleveland,  trucks  and  trailers. 

His  education,  business  experience  and  wide  acquaintance 
fif  Mr.  Marsh  for  his  new  undertaking.  He  is  still  a  young 
n m,  having  graduated  at  the  University  of  Vermont  in  1903, 


with  the  degree  of  B.S.  in  civil  engineering.  That  same  year 
he  entered  the  employ  of  Engineering  News  (now  Engineer- 
ing News-Kecord),  as  assistant  to  the  western  manager,  and 
stayed  there  until  1907,  when  he  was  appointed  western  rep- 
resentative of  Engineering-Contracting,  with  headquarters  in 
Chicago.  He  left  the  latter  place  to  go  to  Cleveland  as 
district  manager  of  the  Simmons-Boardman  Publishing  Com- 
pany. Mr.  Marsh's  removal  to  New  Orleans  is  due  to  his 
desire  to  be  near  his  family,  as  it  was  necessary  for  Mrs. 
Marsh  to  take  up  her  residence  in  the  Southwest  in  order 
that  her  health  might  be  restored.  In  addition  to  his  other 
work,  Mr.  Marsh  will  continue  to  act  as  representative  of  the 
Simmons-Boardman  Publishing  Company  in  the  southwestern 
territory. 

D.  E.  Sawyer  has  been  re-elected  general  sales  manager  of  the 
PoUak  Steel  Company,  Cincinnati,  Ohio,  with  office  at  120  Broad- 
way, New  York;  S.  K.  Morrow,  manager  of  operations,  has  been 
appointed  manager  of  sales  for  its  three  plants,  with  office  at  the 
Cincinnati  works;  C.  G.  Talbott,  assistant  manager  of  operations, 
has  been  appointed  manager  of  rolled  products  for  the  Marion 
plant;  A.  C.  Weihl,  superintendent  of  the  Cincinnati  plant,  has 
been  appointed  general  works  manager  in  charge  of  operations 
and  productions  of  the  Cincinnati,  the  Chicago  and  the  Marion 
plants,  and  V.  W.  Prather,  cost  auditor  for  the  Cincinnati  plant, 
has  been  appointed  auditor  oi  the  three  plants.  R.  A.  Mitchell 
has  succeeded  Mr.  Weihl  as  superintendent  of  the  Cincinnati 
plant;  J.  H.  Deickman  has  been  appointed  manager  of  materials 
and  inspection  of  its  three  plants;  W.  P.  Woods  has  been  ap- 
pointed auditor,  and  G.  H.  Tallaksen.  superintendent  of  the  Chi- 
cago plant.  The  company  has  recently  distributed  a  unique  sou- 
venir ;  it  is  a  pen  made  in  the  form  of  a  miniature  standard  M.  C. 
B.  car  axle,  with  machined  wheel  seat  and  journal  and  rough 
turned  center. 
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Lima  Locomotive  Works  Changes 

Lewis  A.  Larsen,  assistant  to  the  president  of  the  Lima 
Locomotive  Works,  Inc.,  has  been  elected  vice-president  and 
Waldo    H.    Marshall    has    been    elected    a    director. 

Mr.  Marshall  was  for- 
merly president  of  the 
American  Locomotive 
Company  and  later  re- 
signed to  go  with  J.  P. 
Morgan  &  Co. 

Mr.  Larsen  was  born 
at  Ridge  way,  la.,  in 
1875.  He  received  his 
early  education  in  the 
public  schools  of  Ridge- 
way  and  Decorah,  la., 
and  Upper  Iowa  Uni- 
versity, Northwestern 
University  and  St.  Paul 
College  of  Law.  In 
November,  1897,  he  en- 
tered the  service  of  the 
Chicago  Great  Western 
as  clerk  to  the  master 
mechanic.  He  held  suc- 
cessively the  position 
of  chief  clerk  to  the 
superintendent  of  motive  power  and  chief  clerk  to  the  assistant 
general  manager.  In  1904  he  resigned  to  accept  the  position  of 
chief  clerk  to  the  superintendent  of  motive  power  of  the  Northern 
Pacific  at  St.  Paul.  In  November,  1906,  he  became  associated 
with  W.  H.  S.  Wright,  railway  supplies,  representing  the  Railway 
Steel  Spring  Company,  the  Pittsburgh  Forge  &  Iron  Company 
and  other  companies,  and  in  1907  entered  the  service  of  the 
American  Locomotive  Company.  In  1909  he  was  appointed  as- 
sistant to  the  vice-president  in  charge  of  manufacturing,  and  July, 
1917,  was  appointed  assistant  controller.  For  several  years  pre- 
vious to  1917  Mr.  Larsen  was  a  special  lecture;  in  the  Alexander 
Hamilton  Institute,  New  York.  He  has  also  contributed  a  num- 
ber of  papers  to  the  railroad  magazine?.  In  December,  1917.  he 
was  appointed  assistant  to  the  president  of  the  Lima  Locomotive 
Works. 
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Millhollaiul  Sales  and   Engineering  Company 

W.  K.  MillhollaiKl  and  E.  MillhoUaiid  have  sold  out  one  part 
of  their  interest  in  the  Millholland  Machine  Company  and  have 
started  a  new  company,  called  the  Millholland  Sales  and  Engi- 
neering Company,  with  temporary  offices  at  304  Rauh  building, 
Indianapolis,  Ind.  After  March  1  the  company  will  occupy  the 
machinery  store  which  Marshall  &  Huschuert  have  been  occupy- 
ing. This  new  company  will  handle  a  line  of  railroad  and  machine 
shop  equipment,  and  also  foundry  equipment,  and  act  as  consult- 
ing engineers  on  manufacturing  and  designing  problems. 

W.  K.  Millholland,  for  the  past  six  years  president  and  general 
manager  of  the  W.  K.  Millholland  Machine  Company,  previous 
to  taking  over  active  management  of  the  Millholland  company, 
was  sales  engineer  for  several  large  machine  tool  companies,  and 
also  designer  for  a  machine  tool  company.  He  is  a  member  of 
the  American   Society  of  Mechanical  Engineers. 

E.  Millholland  has  for  the  past  ten  years  been  vice-president 
and  works  manager  of  the  Millholland  Machine  Company.  Dur- 
Uig  the  past  three  years  he  was  also  sales  engineer. 


TRADE    PUBLICATIONS 


The  Foote-Burt  Company  Completes  New  Plant 

The  Foote-Burt  Company,  Cleveland,  Ohio,  has  recently  com- 
pleted a  new  plant  at  East  One  Hundred  and  Thirty-first  street 
and  St.  Clair  avenue,  which  increases  considerably  the  company's 
manufacturing  facilities.  The  total  floor  area  of  the  new  shop 
is  over  131,000  sq.  ft.  The  main  factory  building  is  of  brick, 
concrete  and  steel  construction,  507  ft.  by  236  ft.,  exclusive  of  the 
addition  which  houses  the  shipping  department.  Separate  build- 
ings are  provided  for  the  boiler  house  and  for  chip  storage. 

The  equipment  in  the  main  building  is  arranged  for  progressive 
manufacturing.  All  material  is  received  in  the  rear  main  aisle 
and  is  distributed  from  this  aisle  to  the  manufacturing  depart- 
ment in  the  center  of  the  building.  The  parts  move  to  the  front 
main  aisle  from  which  they  are  distributed  to  the  assembling 
department  in  the  front  of  the  building.  By  means  of  a  monorail 
system,  the  completed  machines  are  taken  from  the  assembling 
department  to  the  shipping  department.  The  general  offices  are 
on  the  ground  floor  across  the  front  of  the  building,  with  the  fac- 
tory office  on  the  west  side,  adjacent  to  the  dispensary  and  experi- 
mental department.  A  notable  feature  of  the  jilant  is  the  drawing 
room,  which  covers  the  entire  second  story  of  the  front  end  of  the 
building  and  is  approximately  235  ft.  long  by  24  ft.  wide. 


American   Brake  Shoe   &   Foundry  Company 

'William  F.  Cutler,  president  of  the  Southern  Wheel  Company, 
St.  Louis,  Mo.,  has  been  elected  vice-president  of  the  American 
Brake  Shoe  &  Foundry  Company,  with  headquarters  at  New  York, 
and  William  B.  Given,  Jr..  assistant  vice-president  at  New  York, 
has  also  been  elected  a  vice-president. 

William  F,  Cutler  was  born  on  March  5,  1888,  at  Washington, 
D.  C.  and  was  educated  at  Hill  School,  Pottstown,  Pa.,  and 
was  in  the  class  of  1909,  at  Sheffield  Scientific  School,  Yale  Uni- 
versity. He  began  railway  work  as  an  apprentice  in  the  Al- 
ioona  (Pa.)  shops  of  the  Pennsylvania  Railroad,  and  later  served 
in  the  shops  of  the  Hale  &  Kilburn  Company,  Philadelphia,  Pa. 
In  1912  he  entered  the  service  of  the  American  Brake  Shoe  & 
Foundry  Company  at  New  York,  and  subsequently  held  various 
positions  until  1914,  when  he  went  to  St.  Louis  as  vice-president 
of  the  Southern  Wheel  Company,  a  subsidiary  of  the  American 
Brake  Shoe  &  Foundry  Company.  In  1917  he  was  elected  presi- 
dent of  the  Southern  Wheel  Company,  which  position  he  still 
retains,  in  addition  to  his  new  position  as  vice-president  of  the 
American  Brake  Shoe  &  Foundry  Company.  He  is  a  son  of 
Otis  H.  Cutler,  chairman  of  the  board  of  the  American  Brake 
Shoe  &  Foundry  Company. 

William  B.  Given,  Jr.,  was  born  on  December  7,  1886,  at 
Columbia,  Pa.,  and  was  educated  at  Yale  University.  He  has 
been  in  the  service  of  the  American  Brake  Shoe  &  Foundry  Com- 
pany since  1911.  with  the  exception  of  two  years,  when  he  served 
in  the  United  States  Army.  He  held  various  positions  with  the 
American  Brake  Shoe  &  Foundry  Company  until  1915,  when  he 
was  appointed  assistant  to  president.  From  May,  1917,  to  May, 
1919,  he  served  as  a  captain  of  infantry  in  the  Rainbow  Division 
of  the  United  States  Army,  and  then  returned  to  the  American 
Brake  Shoe  &  Foundry  Company  as  assistant  vice-president, 
which  position  he  held  until  his  recent  election  as  vice-president 
of  the  same  company  as  above  noted. 


He.mers. — The  Ross  Heater  &  Manufacturing  Co.,  Inc.,  But  dlo, 
X.  Y.;  has  issued  a  39-page  book.  Catalogue  F,  which  illustt  Ues 
and  describes  the  various  types  of  heaters,  condensers,  expan  ion 
joints,  coolers  and  air-jector  pumps  which  it  manufactures. 

Ladles. — The  Whiting  Corporation,  Harvey,  111.,  has  i^  ued 
catalogue  No.  156  descriptive  of  their  complete  line  of  fou;  dry 
ladles,  including  their  new  style  helical  worm  geared  crane  lidle 
and  a  new  style  teapot  spout  ladle,  having  the  spout  inside  oi  the 
bowl.     The  book  is  well  illustrated. 

Iron. — The  Burden  Iron  Company  at  Troy,  N.  Y.,  have  just 
issued  a  30-page  catalogue  describing  Burden  iron  products  and 
their  use  in  the  railroad  field.  Clear  cut  illustrations  show  tht 
various  processes  through  which  all  Burden  products  must  pass 
and  particular  attention  has  been  given  to  various  uses  in  locomo- 
tive and  car  construct-on.  The  booklet  is  well  illustrated  and  \cn 
carefully  written. 

Riveting  M.\chines. — Catalogue  No.  4,  entitled  "Riveters,"  lias 
been  issued  by  the  Hanna  Engineering  Works,  Chicago,  and  in- 
cludes 63  pages  devoted  to  'the  description  and  illustration  of 
various  types  of  riveting  machines.  These  machines  include  the 
common  types  of  gap  riveter,  the  boiler  door  ring  riveter,  pinch 
bug  riveter,  combination  yoke  riveter,  forged  nose  riveter,  boiler 
head  riveter  and  others. 

Radial  Drills. — An  unusually  well  illustrated  and  carefully 
prepared  catalogue  has  been  issued  by  the  Western  Machine  Tool 
Works,  Holland,  Mich.,  devoted  to  a  description  of  the  Western 
low  hung  drive  plain  radial  drill,  designed  for  heavy  duty.  A 
general  description  and  illustration  of  the  machine  is  given  in 
the  front  of  the  catalogue,  accompanied  by  diagrams  of  the  driv- 
ing mechanism.  A  description  also  is  included  of  a  special  tilting 
table. 

The  Melting  Pot. — A  monthly  publication,  known  as  Tlic 
Melting  Pot,  containing  much  timely  information  regarding  heat 
treatment,  together  with  descriptions  and  illustrations  of  the  use 
of  Stewart  furnaces,  is  being  issued  by  the  Chicago  Flexible  Shaft 
Company,  Chicago.  A  large  amount  of  information  on  anneal- 
ing, carburizing  and  other  heat  treating  subjects  is  included.  In 
addition,  there  are  many  up-to-date  and  valuable  notes  on  slioi) 
.practice,  particularly  relating  to  heat  treatment. 

Screw  and  Ratchet  Jacks. — The  complete  line  of  jacks  made 
by  the  DufT  Manufacturing  Company,  Pittsburgh,  Pa.,  is  de- 
scribed and  illustrated  in  catalogue  No  104.  Jacks  of  similar 
construction  are  grouped  and  a  general  description  of  the  con- 
struction and  operation  is  given,  which  is  followed  by  a  few  short 
notes  on  the  particular  service  for  which  each  special  type  is  lest 
fitted.  In  the  closing  pages  of  the  catalogue  are  shown  illustra- 
tions of  repair  parts  and  tables  to  facilitate  ordering  material 
needed  for  repairs. 

Vertical  Surface  Grinders. — A  40-page  catalogue  has  been 
issued  by  the  Blanchard  Machine  Company,  Cambridge,  Mass., 
containing  in  the  foreword  an  interesting  description  of  the  tle- 
velopment  of  the  Blanchard  vertical  surface  grinder.  Illustra- 
tions are  given  showing  the  rigid  construction  and  power  of  I  he 
machine.  Special  attention  is  called  to  the  wheel  mounting, 
spindle  arrangement  and  direct  motor  drive;  also  the  magn<  tic 
chuck.  The  reading  pages  of  the  catalogue  are  devoted  to  a 
description  of  the  field  for  vertical  surface  grinding  and  the  id- 
vantages  of  this   method  of  machining  are  pointed  out. 

Lathe  Chucks.— The  1921  catalogue  of  the  Cushman  Chuck 
Company,  Hartford,  Conn.,  is  now  ready  for  distribution  nd 
contains  50  pages,  entirely  rewritten  and  rearranged.  Illus!  a- 
tions  show  the  original  Cushman  workshop  and  the  present  pi.  it 
Farh  general  style  of  chuck  is  fully  described,  and  sizes  .-^:id 
prices,  together  with  code  words,  are  quoted.  Line  drawings  id 
tables  also  show  the  dimensions  of  detailed  parts  of  the  chi-  ^'• 
Useful  information  furnished  in  this  catalogue  includes  directi  :is 
for  increasing  the  efficiency  of  lathe  chucks,  prolonging  their  ^  f^ 
and  instructions  regarding  the  repair  and  replacement  of  part.^. 
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An  Incentive 

to  Provide  for 

Car  Maintenance 


A  study  of  the  probable  effects  of  the  adoption  as  a  perma- 
nent policv  of  a  scale  of  prices  for  labor  and  material  ex- 
pended in  the  maintenance  of  foreign 
freight  cars  in  interchange,  high  enough 
to  include  a  profit,  reveals  a  wide  range 
of  possibilities,  the  ultimate  result  of 
which  will  all  tend  toward  cheaper 
maintenance  of  equipment.  One  of  the  difficulties  in  the  way 
of  adequate  maintenance  of  freight  car  equipment  under 
heavy  traffic  conditions — when  a  large  part  of  the  work  must 
be  done — is  the  lack  of  adequate  facilities.  It  is  true  that 
many  railroads  are  adequately  supplied  with  such  facilities 
and  it  is  only  because  of  this  fact  that  other  railroads  can 
continue  to  operate  without  making  provision  for  the  full 
share  of  repairs  which  the  volume  of  their  traffic  should  bear. 
For  such  roads  there  is  little  incentive  to  make  the  improve- 
ments needed  so  long  as  to  the  well  equipped  roads  may  be 
left  a  considerable  measure  of  the  responsibility  for  taking 
care  of  the  equipment  of  the  country,  when  it  costs  the  poorly 
equipped  roads  less  to  pay  for  the  work  at  M.  C.  B.  rates 
than  to  do  it  themselves.  The  prices  fixed  at  the  present 
time  are  high  enough  to  show  a  profit  for  those  roads  whose 
costs  are  considerably  below  the  average.  But  if  they  were 
fixed  with  the  deliberate  intent  of  including  an  average  profit 
of  10  or  15  per  cent  above  the  actual  cost  of  labor,  material 
and  overhead,  would  there  not  be  created  a  powerful  incentive 
for  those  roads  whose  costs  are  high  because  of  a  lack  of 
adequate  modem  facilities,  to  provide  the  needed  facilities? 
Is  it  not  reasonable  to  suppose  that,  once  provided,  these 


facilities  would  fully  justify  themselves  by  the  reduction  in 
unit  costs,  the  immediate  benefit  of  which  would  accrue  to 
the  roads  making  such  investments? 


The  Foreman 


The  lack  of  training  which  foremen  are  given  to  fit  them 
for  their  responsibilities  as  leaders  of  men  was   forcefully 

brought   to  attention   by   G.   M.    Bas- 
ford's  paper  before  the  February  meet- 
a  ing    of    the    Western    Railway    Club. 

Business  Man  Leadership  is  probably  the  most  im- 
portant function  of  the  foreman,  but 
the  variety  of  ability  and  capacities  the  possession  of  which 
are  advantageous  both  to  the  foreman  and  to  the  railroads, 
is  almost  endless.  There  are  others  than  that  of  leadership 
which  ought  to  be  developed  by  training.  One  of  these  is 
the  ability  to  visualize  the  job  of  running  a  shop  or  a  round- 
house as  a  part  of  the  business  of  furnishing  transportation, 
in  which  money  is  spent  to  get  certain  results;  and  the  ability 
to  see  the  part  these  results  play  in  the  production  and  the 
cost  of  train  miles.  Conditions  are  such  at  the  present  time 
that  the  problem  of  leadership  is  paramount  and  it  must  be 
solved  if  satisfactory  relationships  are  to  be  re-established 
on  the  railroads.  The  very  necessity  for  concentrating  on  this 
one  problem,  however,  entails  the  danger  of  a  loss  of  breadth 
of  view  leading  to  the  neglect  of  other  factors  affecting  the 
cost  of  equipment  maintenance  and  operation.  Not  only  is  it 
necessary  to  get  production  from  labor,  but  it  is  necessary  to 
take  advantage  of  every  device  or  plan  whereby  the  need  for 
depending  on   labor  may  be  eliminated.     Sometimes   these 
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things  are  beyond  the  authority  of  the  foreman  because  of 
the  capital  investment  involved.  But  the  ability  of  the  fore- 
man on  the  ground  to  see  the  possibilities,  even 'though  his 
authority  will  not  permit  him  to  go  ahead  independently,  is 
an  asset  the  railroad  should  cultivate.  A  recommendation 
for  many  improvements  of  this  nature  must  originate  with 
the  foremen  and  if  the  dollars  and  cents  aspect — ^the  business 
aspect — can  be  presented  along  with  the  more  tangible  ad- 
vantages of  convenience,  an  invaluable  service  has  been 
rendered  to  the  head  of  the  department.  Too  frequently, 
however,  when  such  ability  shows  itself  among  the  foremen 
its  exercise  is  discouraged,  if  not  suppressed,  by  the  execu- 
tive officers  of  the  department  and  until  these  officers  not 
only  learn  to  recognize  its  value  but  develop  it  themselves, 
it  is  unfair  to  expect  much  from  the  foremen. 


Anyone  reading  the  article  regarding  the  Diesel  engine  in 
railroad  service,  which  appears  in  this  issue,  cannot  fail  but 

be  impressed  with  the  prominent  role 
Are   Diesel         this     development     has     assumed     in 
:  :;■-      Locomotives       Sweden  and  with  some  of  the  claims 
1  ■ ;-    A  Possibility?      advanced   for  the  Diesel  engine  as  a 
' ..  .  source  of  motive  power  in  heavy  trac- 

tion. "While  the  advocates  of  the  oil  engine  are  not  laboring 
under  any  delusion  as  to  the  prospect  of  any  inmiediate  use 
of  the  Diesel  motor  in  heavy  traction,  it  is  felt  that  as  our 
higher  grade  fuel  resources  approach  exhaustion  the  economic 
pressure  upon  large  fuel  users  will  be  so  great  as  to  force  the 
adoption  of  a  more  economical  prime  mover.  It  is  argued 
that  this  applies  with  particular  force  to  the  railroads  since 
they  are  the  largest  consumers  of  high  grade  fuels  and  are 
already  feeling  acutely  the  great  increase  in  cost.  While  cur- 
rent fuel  prices  are  expected  to  decline,  no  return  to  the  pre- 
war levels  is  anticipated,  and  there  is  bound  to  be  a  gradual 
appreciation  in  the  price  of  any  commodity  as  its  supply 
diminishes.  Sooner  or  later  the  law  of  supply  and  demand  is 
going  to  work  some  tremendous  changes  in  the  conduct  of 
our  railroads.  Just  as  we  now  realize  that  the  railroads 
could  not  have  held  up  under  the  war  strain  had  it  not  been 
for  other  appliances  contributing  to  the  economy  of  the  mod- 
em locomotive,  so  the  day  will  come  when  some  of  the  re- 
finements that  we  are  now  reluctant  or  afraid  to  adopt  will 
be  regarded  as  equally  vital.  If  electric  traction  is  some  day 
to  figure  prominently  on  railroads  of  dense  traffic,  is  it  al- 
together rash  to  predict  the  advent  of  the  Diesel  locomotive  in 
sparsely  populated  districts  remote  from  fuel  producing 
centers?  The  Diesel  engine  underwent  a  remarkable  devel- 
opment in  submarine  service  during  the  war,  and  it  is  claimed 
that  German  manufacturers  are  now  perfecting  a  transmission 
mechanism  which  will  make  it  possible  to  use  the  same  design 
Diesel  motor  in  rail  traction. 


ment.  Moreover,  the  effect  of  this  ruling  is  to  encourage 
shiftlessness  on  the  part  of  indifferent  workmen  who  realize 
that  they  will  he  advanced  according  to  length  of  service  and 
irrespective  of  whether  they  turn  out  a  fair  day's  work  or 
not.  This  results  in  a  decrease  in  shop  production  which  is 
hard  to  estimate. 

Another  serious  effect  of  the  seniority  ruling  and  one 
which  should  cause  its  abolition  is  the  fact  that  a  shop  man 
may  be  allowed  to  try  for  a  position  for  which  he  is  en- 
tirely unfitted  simply  because  he  is  the  oldest  man  in  length 
of  service.  A  most  forceful  example  of  this  occurred  recently 
in  a  railroad  shop  where  a  young  machinist,  who  had  be- 
come thoroughly  familiar  with  the  operation  of  a  piston  rod 
grinding  machine,  was  displaced  by  an  older  man  who  knew 
nothing  about  the  machine.  According  to  the  National 
Agreement,  the  older  man  had  three  weeks  in  which  to  make 
good  and  for  two  weeks  he  struggled  along  with  the  ma- 
chine. Production  practically  stopped  and  finally,  lack  of 
attention  to  lubrication  caused  the  grinding  wheel  spindle 
bearings  to  melt  and  put  the  machine  entirely  out  of  com- 
mission. Men  should  not  be  tried  out  on  work  for  which 
they  are  obviously  unfitted  and  thoughtful  shop  workers,  as 
well  as  managers,  must  realize  that  in  the  long  run  every 
one  loses  as  the  result  of  such  wasteful  practices. 


The  mutual  welfare  of  railroad  owners,  managers,  shop 
executives  and  shop  employees  is  dependent  on  a  just  and 

common  sense  method  of  settling  pres- 
The  Effect  ent  disputed  questions.  It  is  impossible 
of  a  for  one  class  to  profit  long  at  the  ex- 

Seniority  Ruling    pense  of  another  and  the  best  interests 

of  all  will  be  served  by  the  early 
establishment  of  fair  working  conditions.  One  question  about 
which  there  has  been  a  wide  diversity  of  opinion  has  been 
the  rights  of  a  workman  due  to  his  seniority  or  length  of 
service.  There  can  be  no  question  but  that  in  certain  in- 
stances a  seniority  ruling  will  prevent  injustice  should  there 
be  partiality  on  the  part  of  a  foreman  or  should  a  man's 
ability  for  some  reason  be  unknown.  In  by  far  the  larger 
number  of  cases,  however,  experience  has  demonstrated  that 
seniority  does  more  harm  than  good,  particularly  as  it  pre- 
vents ambitious  workmen  from  securing  justified  advance- 


In  this  issue  of  the  Railway  Mechanical  Engineer,  there 
appears  the  first  installment  of  a  series  of  articles  describing 

the  tests  of  draft  gears  conducted  by 

Railroad  the  Inspection  and  Test  Section  of  the 

Administration       Railroad    Administration.      To    those 

Draft  Gear  Tests      who  have  sought  in  vain  for  definite 

information  among  the  many  conflict- 
ing statements  regarding  draft  gear  performance  that  have 
been  published  in  the  past,  these  tests  will  be  of  incalculable 
value.  The  scope  of  the  tests  and  the  field  of  investigation 
remaining  to  be  covered  cannot  be  set  forth  more  clearly 
than  is  done  in  the  preface  to  the  report  by  C.  B.  Young, 
under  whose  direction  the  work  was  conducted.  In  his  intro- 
duction, Mr.  Young  states  that  when  the  Railroad  Adminis- 
tration decided  to  build  the  standardized  equipment,  the 
Committee  on  Standards  and  the  Purchasing  Section  were 
both  embarrassed  owing  to  a  lack  of  definite  and  intelligent 
knowledge  of  the  relative  merits  of  the  different  gears  as  well 
as  the  relation  between  mechanical  value  and  cost.  Much 
information  on  the  subject  of  draft  gears  was  presented  by 
the  various  manufacturers,  but  a  comparison  of  the  informa- 
tion offered  soon  developed  the  fact  that  each  manufacturer 
had  prepared  his  information  on  a  basis  of  his  own  intellect, 
and  that  it  was  impossible  to  correlate  or  coordinate  the 
various  tests  in  any  comparable  manner.  In  the  absence  of 
definite  information,  the  rivet  shearing  test  was  adopted,  but 
results  showed  that  the  requirements  of  this  specification 
were  useless  in  judging  the  merits  of  the  gears.  The  Inspec- 
tion and  Test  Section  was  therefore  requested  to  conduct  a 
series  of  tests  to  determine  the  mechanical  value  of  each  make 
and  type  of  friction  draft  gear  then  regularly  offered  for  sale 
and  these  investigations  are  described  in  the  report. 

The  information  covering  the  tests  which  have  been  made 
on  new  gears  is  definite  and  final.  To  a  limited  degree, 
tests  were  made  on  gears  which  haye  seen  considerable 
service,  but  the  service  tests  and  the  train  operation  tests 
which  the  section  had  planned  were  not  made  because  of  lack 
of  time.  As  Mr.  Young  points  out,  the  report  must  be 
used  as  a  whole  in  order  to  obtain  accurate  and  definite  in- 
formation concerning  the  draft  gear.  The  picking  out  and 
exploiting  of  an  idea  here  or  there  which  favors  one  or  the 
other  of  the  draft  gears  tested,  is  to  be  discouraged  and  those 
who  use  the  report  should  guard  themselves  against  errors  of 
this  kind.     The  report  gives  reliable,  entirely  comparable 
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and  unbiased  values  for  new  commercial  gears  of  the  various 
lypes  and  the  values  given  should  supplant  the  widely  vary- 
ing figures  frequently  given  out  in  the  past  as  a  result  of 
inaccurate,  unscientific  or  incomparable  tests. 


COMMUNICATIONS 


Locomotives  built  in  recent  years  have  usually  been  designed 
to  carry  loads  on  the  driving  wheels  that  are  near  the  limit 
„      ..      .  that  the  rails  will  bear.     Furthermore, 

f  w  '  ht         *^^  heavy  reciprocating  parts  add  to  the 
°  -     *      t*         weight  of  the  counterbalance  and  make 
^.     .  the  additional  force  due  to  the  dynamic 

augment  very  great.  The  result  is 
that  heavy  motive  power  imposes  severe  stresses  on  the  track 
and  lately  there  has  been  much  discussion  as  to  whether  the 
loads  are  now  greater  than  the  track  structure  can  withstand. 
Whether  this  is  the  case  or  not,  it  is  certain  that  nothing 
should  be  done  to  increase  the  load  on  any  of  the  wheels 
above  its  normal  amount.  Nevertheless  this  often  occurs 
through  improper  distribution  of  the  weights  between  wheels, 
either  equalized  together  or  in  separate  equalizing  systems. 
Sometimes  it  is  due  to  improper  location  of  fulcrum  pins  or 
to  reversing  equalizers;  in  other  cases  the  cause  is  not  ap- 
parent. If  locomotives  were  not  designed  with  a  high  factor 
of  safety,  improper  weight  distribution  would  cause  the  over- 
loaded parts  to  fail.  Even  if  immediate  failure  does  not 
occur,  faulty  equalization  often  causes  much  trouble.  Hot 
bearings,  broken  springs  and  similar  defects  may  be  due  to 
this  condition  when  the  cause  is  not  suspected.  If  the  weight 
on  the  leading  truck  or  the  front  drivers  is  too  low,  these 
wheels  may  have  a  tendency  to  climb  the  rail.  This  is  a 
troublesome  feature  of  some  designs  of  passenger  engines. 
To  remedy  the  faulty  conditions  mentioned,  the  erec- 
tion of  the  equalizing  system  should  be  done  with  care  and 
the  parts  should  be  made  to  check  with  the  blue  print  before 
they  are  applied.  Even  when  this  precaution  is  observed, 
some  engines  may  leave  the  shop  widi  the  weight  unequally 
distributed  and  for  that  reason  scales  for  ascertaining  the 
weight  carried  on  each  wheel  should  form  part  of  the  equip- 
ment of  every  large  repair  shop. 


Straight   vs.    Coned   Treads   for   Driving   Wheels 

New  Yo*k. 

To  THE  Editor: 

The  editorial  relative  to  Sharp  Tire  Flanges  in  your  issue 
of  February,  1921,  suggests  the  question;  Why  use  cone' 
tread  wheels  in  rigid  wheel  bases  comprising  two  or  more 
pairs  of  coupled  wheels?  The  writer  doubts  the  advisability 
of  this  practice  under  any  circumstances  other  than  with  a 
single  pair  of  wheels  on  a  radial  axle  and  is  convinced  that 
it  is  largely  responsible  for  sharp  flanges  and  poor  tracking 
qualities. 

Assume,  for  illustration,  a  locomotive  with  five  pairs  of 
coupled  wheels  and  a  rigid  wheel  base  of  22  ft.,  with  no 
provision  for  lateral  movement  other  than  ^  in.  narrow  tire 
setting  on  front  and  back  wheels  and  the  usual  %  in.  total 
lateral  play  between  wheel  hubs  and  boxes,  under  which 
condition  the  maximum  possible  variation  of  alignment  of 
flanges,  is  %  in.  between  front  and  main,  and  main  and 
back  wheels.  This  is  common  practice  on  locomotives  of 
the  2-10-2  type  designed  to  traverse  curves  of  16  deg. 
deflection  and  a  radius  of  359  ft. 

The  middle  ordinate  of  this  curve  on  a  22  ft.  chord  is 
2.02  in.  and  the  quarter  ordinates  1.51  in.  Assuming  the 
frames  to  be  rigid  the  track  must  be  laid  1.77  in.  wider  than 
standard  gage  to  allow  this  locomotive  to  pass. 

It  may  be  seen  that  with  the  flanges  of  the  front  and  back 
wheels  in  contact  with  the  outer  rail  of  this  curve,  those  of 


The  judgment  of  master  mechanics  and  shop  superintendents 
in  northern  sections  of  the  country  who  have  taken  the  pre- 
caution to  construct  firing-up  sheds  for 
Why  Build        the  protection  of  workmen  while  put- 
Firing-Up  ting  the  finishing  touches  on  locomo- 

Sheds?  tives  just  out  of  shops,  was  vindicated 

by  the  record-breaking  snowfall  in  the 
latter  part  of  February.  There  are  almost  always  small, 
unfinished  jobs  to  be  done  on  locomotives  when  they  leave 
the  erecting  pits,  and  in  any  case  the  trial  runs  develop  work 
which  must  be  done.  The  difficulty  of  getting  mechanics  and 
helpers  to  work  effectively  when  exposed  to  severe  or  in- 
clement weather  and  the  resultant  locomotive  delays  make 
some  form  of  shelter  necessary.  Handling  the  work  in  the 
main  shop  is  certain  to  hamper  other  operations.  Some  form 
of  covered  firing-up  shed  should  be  constructed  in  sections  of 
the  country  subject  to  severe  cold  weather  and  provided  with 
suitable  heating  and  lighting  arrangements.  A  steam  line 
for  blowers  and  an  air  line  for  pneumatic  tools  should  be 
provided.  In  many  cases  it  would  also  be  advisable  to  have 
pits,  inasmuch  as  these  will  greatly  facilitate  final  inspection 
and  repair  work.  In  an  actual  case  the  cost  of  such  a  shed, 
substantially  constructed,  was  only  $3,500.  This  shed  was 
large  enough  for  a  shop  turning  out  not  more  than  two 
locomotives  a  day.  The  interest  at  6  per  cent  on  $3,500 
is  $210,  which  represents  the  carrying  charge  on  this  in- 
vestment. It  is  true  that  such  a  shed  would  not  ordinarily 
be  used  more  than  half  of  the  year,  but  it  is  equally  evident 
that  the  saving  due  to  accelerated  locomotive  movements 
and  labor  saving  in  even  two  or  three  spells  of  bad  weather 
would  more  than  equal  the  interest  on  the  investment. 


Present  Standard  Tire  Contour  and   Form   Proposed  for   Driving  .' 

Wheels 

the  intermediate  wheels  will  be  1.51  in.  away  from  the  outer 
rail  and  that  of  the  main  wheel  will  be  1.77  in.  away  from 
the  outer  rail. 

The  taper  of  the  tread  of  the  American  Railway  Asso- 
ciation standard  tire  section  is  1  in  20,.  and  the  diameter 
changes  1/10  in.  for  each  inch  of  tread.  Thus  it  may  be 
seen  that  the  diameter  of  the  intermediate  wheels  which  run 
upon  the  outer  rail  are  .151  in.  (nearly  5/32)  less  than  those 
of  their  mates  which  run  upon  the  inner  or  shorter  rail, 
while  the  diameter  of  the  main  wheel  which  runs  upon  the 
outer  rail  is  .177  in.,  (over  11/64)  less  than  that  of  its  mate, 
which  runs  upon  the  inner  or  shorter  rail.  This  condition 
of  the  smaller  of  pairs  of  wheels  nmning  upon  the  outer  or 
longer  rail  is  undoubtedly  incorrect  and  just  how  much  the 
lateral  thrust  of  the  front  and  back  flanges  is  increased  by 
the  tendency  of  the  intermediates  to  run  toward  the  outer 
rail,  over  the  pressure  which  would  be  had  with  wheels  hav- 
ing straight  treads,  is  very  hard  to  estimate  in  view  of  varying 
conditions  of  rails,  the  use  of  sand,  etc.  It  must  be  con- 
siderable, however,  and  no  doubt  causes  more  rapid  flange 
wear  than  would  be  had  with  the  straight  treads. 

It  would  seem  that  the  use  of  tires  with  straight  or  parallel 
treads  as  shown  in  dotted  lines  on  the  accompanying  dia* 
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gram,  on  all  wheels,  would  result  beneficially.  A  good  com- 
promise would  be  to  use  A.R.A.  treads  on  the  front  and 
back  wheels  and  straight  treads  on  all  intermediates,  al- 
though there  are  good  and  valid  objections  to  this,  as  will 
be  shown. 

With  cone-tread  wheels  on  the  wide  gage  track  of  sharp 
curves  good  flange  lubrication  is  imperative  and  if  cone 
treads  must  be  used,  it  would  appear  that  decided  advantages 
would  accrue  from  the  use  of  some  device  which  would 
allow  lateral  displacement  of  all  but  the  main  wheels,  with- 
out sacrifice  of  stability.  This  applies  not  only  to  locomotives 
of  the  2-10-2  type,  but  as  well  to  any  having  coupled  wheels. 
'•  Such  a  device  should  have  only  sufficient  lateral  resistance 
to  permit  the  wheels  to  adjust  themselves  to  any  curve,  which 
generally  speaking,  will  be  sufficient  to  return  the  wheels 
to  the  normal  position  on  straight  track  and  maintain  stability 
in  that  position. 

It  is  a  well  known  fact  that  cone-tread  wheels,  when  leav- 
ing the  wide  gage  track  of  curves  will  seek  to  adjust  them- 
selves to  correct  diameters  for  straight  track.  In  doing  this 
several  sidewise  oscillations  take  place  until  the  wheels  find 
the  true  position.  These  oscillations  have  been  known  to 
spread  the  rails  of  poorly  spiked  and  braced  track,  thereby 
causing  derailments. 

With  coupled  wheels  of  different  diameters  in  the  same 
wheel  base  on  curves,  some  of  the  wheels  must  be  slipped 
into  correct  relationship  by  the  side  rods.  This  no  doubt 
causes  rapid  wear  of  rod  bushings.  With  straight  treads  all 
diameters  are  alike  and  the  only  slipping  necessary-  would 
be  that  due  to  the  length  of  the  rails  traversed;  this  would 
produce  only  torsional  stresses  in  the  axles,  which  would  not 
be  detrimental  to  the  rods. 

While  it  is  admitted  that  the  cone  tread  is  correct  with 
one  pair  of  wheels,  it  is  herein  suggested  that  straight  treads 
have  decided  advantages  in  rigid  wheel  bases  with  coupled 
wheels.      .;.:-,...;-.  •.-,,,.  Chas  F.  Prescott. 


y  ;:  >     Ball    Bearings   for    Railway    Cars 

"  ■■  New  York,  X.  V. 

To  THE  Editor:      -■•  v-     -r  •  : ;:.;'/; 

In  the  article  on  the  use  of  ball  bearings  for  railway  cars, 
published  on  page  23  of  the  issue  for  January-,  1921.  there 
appeared  a  misleading  statement,  which  I  should  like  to  have 
an  opportunitv  to  correct.   The  ball  bearings  on  the  Swedish 
State  Railways,  which  were  stated  to  have  covered  240,000 
kilometers  and  more,  were  repaired  several  times  so  that  it 
wa-  not  reallv  the  same  bearing  which  covered  the  total  dis- 
tance.   This  'is  best  borne  out  by  the  fact  that  the  Swedish 
State  Railwavs  have  not  made  any  further  installations  of 
ball  bearings  on  passenger  cars,  but,  on  the  other  hand,  have 
practically  abandoned  their  use  in  this  service.    The  maker 
of  these  ball  bearings  has  made  a  request  to  be  permitted  to 
substitute  roller  bearings  for  his  ball  bearings. 
/     As  for  the  N.  K.  A.  disk  bearings,  these  have  since  been 
installed  in  additional  express  train  equipment  on  the  Swed- 
ish State  Railwavs  and  are  now  being  installed  on  "Stock- 
holm, Wasteras,  Bergslagens  Jarnvagar,"  Sweden,  in  express 
train  service  in  France,  and  on  the  Danish  State  Railways. 
Disk  bearings  are  also  being  applied  in  street  car  service  in 
Copenhagen  and  Odense  Sparvagar,  Denmark,  and  are  now 

in  operation  in  Malmo,  Sweden. 

E.  F.  Maas. 

:.    (The  statement  regarding  the  service  obtained  from  ball 

bearings  was  taken  from  a  Consular  report,  which  we  had 

no  method  of  verifying  at  the  time.    Apparently  the  report 

was  misleading  in  this  particular  and  we  are  glad  of  the 

opportunity  to  correct   any   erroneous   impression  that  the 

article  may  have  given  rise  to.)  Editor. 


NEW  BOOKS 

Developing  Executive  Ability.  By  Enoch  Burton  Gowin,  9  in.  :■)! 
6  in.,  illustrated,  bound  in  cloth.  Published  by  The  Rom  d 
Press  Company,  20  Vesey  street.  New  York  city. 

While  this  book  is  designed  primariiy  for  the  young  exec.;- 
tive,  without  particular  reference  to  his  attachment  to  railro.  1 
service,  still  there  can  be  no  question  but  that  the  subject   s 
one  which  should  be  of  keen  interest  to  a  very  large  numb  r 
of  railroad  men.    It  is  certainly  the  greatest  personal  aid 
individual  problem  for  every  young  man  engaged  in  railrocd 
service,  as  well  as  a  problem  of  the  greatest  importance   o 
many  who  have  graduated  into  important  executive  ofPters 
with  our  railroads.   Railroad  officers  are  sometimes  criticized 
on  the  ground  that  they  do  not  handle  their  work  with  tl;e 
same  degree  of  precision  and  system  practiced  by  executives 
in  other  business  activities.    The  author,  who  is  assistant 
professor  of  commerce,  New  York  University  School  of  Com- 
merce, Accounts  and  Finance,  has  endeavored  to  show  how 
the  day's  work  may  be  so  systematized  that  it  can  be  cleared 
away  with  ease  and  precision,  how  the  executive  may  utilize 
the  time  thus  gained  for  constructive  effort  and  for  the  devel- 
opment of  mental  vision,  initiative  and  reasoning  power,  and 
show  him  how  to  develop  and  prepare  himself  for  broader 
activities  and  greater  responsibilities.    The  alert  and  am- 
bitious railroad  man,  no  matter  what  his  relative  position 
may  be,  will  welcome  any  possible  suggestions  by  means  of 
which  he  can  effect  many  economies  of  time,  energy  and 
money.    The  book  is  in  no  sense  theoretical.    It  is  simply  a 
common  sense  analysis  of  those  qualities  which  characterize 
executive  ability  and  the  means  by  which  this  ability  may 
be  obtained.    It  is  more  than  interesting  to  note  that  in  illus- 
trating his  point  Professor  Gowin  has  often  referred  to  Har- 
riman,  Hill  and  Ripley,  and  it  may  be  doubted  whether  the 
tremendous  influence  of  the  old  school  railroad  executives 
on  our  modern  business  organization  is  even  now  fully  appre- 
ciated.    This  is  not  only  the  kind  of  a  book  railroad  men 
should  read,  but  it  is  the  kind  of  a  book  that  they  will  want 
to  read. 


Powdered  Coal  as  a  Fuel.  By  C.  F.  Hcrington,  303  Pages.  8  in.  by 
9  in.,  bound  in  cloth.  Published  by  D.  Van  Nostrand  Com- 
pany, 8  Warren  street.  New  York  city. 

This  is  the  second  edition  of  a  book  which  made  its  appear- 
ance about  two  years  ago,  and  represents  both  a  revision  and 
enlargement  upon  the  original  text,  although  at  the  time  of 
its  publication  this  book  probably  represented  the  best  and 
most  complete  treatise  upon  this  subject.  Since  that  time 
it  cannot  be  denied  that  powdered  coal  has  assumed  a  wider 
field  of  usefulness  and  is  now  regarded  as  a  most  promising 
development.  This  applies  particularly  to  industrial  opera- 
tion, as  it  has  been  demonstrated  that  the  limitations  imposed 
upx)n  the  locomotive  in  its  present  form  make  the  successful 
application  of  this  fuel  to  locomotive  use  decidedly  prob- 
lematical. However,  it  should  be  of  particular  interest  to 
railroad  engineers  to  know  that  one  of  the  most  successful 
installations  of  powdered   coal  under  stationary  boilers  ha* 

been  accomplished  by  the  Missouri,  Kansas  &  Texas  Rail 
road  at  its  Parsons,  Kansas,  shops.     It  should  also  be  stated 
in  this  connection  that  the  American  Locomotive  Company 
has  met  with  considerable  success  in  the  use  of  {xiwderc! 
coal  in  its  metallurgical  furnaces  at  Schenectady.     Both  o' 
these  installations  and  other  installations  of  similar  charac 
ter  in  industrial  plants  are  described  in  detail.     The  autho- 
relies  more  upon  descriptions  of  successful  installations  that 
upon  theoretical  analysis  of  the  subject  to  demonstrate  th< 
possibilities  of  powdered  coal.     The  book  shows  very  com 
pletely  just  what   is   being  done  at  the  present  time  with 
powdered  coal  and  may  serve  to  convince  many  as  to  wha: 
can  be  accomplished  with  this  fuel. 


Mountain  Type  Features  New  Rock  Island  Power 

"S^^>  i^^^^^i  '.         Greater    Steaming    Capacity    and    Larger    Driving  -  —  -  . ..  .'j:^.':'^' 

■  "■-"'  >  ;:^  :  J^ V  ^  V         Wheels  Indicate  Trend  in  Development  of  This  Type      ':?:j:l';}:-'.:--'       ^?  :  • 


._-fc.     -     jm.- 


UPON  return  to  private  management,  the  Chicago,  Rock 
Island  &  Pacihc  was  one  of  the  earliest  to  place  large 
locomotive  orders.  These  orders  included  10  Mountain, 
10  Mikado  and  15  Santa  Fe  type  locomotives  all  of  which 
were  purchased  from  the  American  Locomotive  Company 
and  constructed  at  their  Dunkirk  plant.  None  of  these  types 
is  new  to  the  Rock  Island  since  this  road  has  operated  both 
Mikado  and  Santa  Fe  type  locomotives  of  the  same  general 
design  in  freight  service  for  several  years  and  was  one  of 
the  first  railroads  to  adopt  Mountain  type  locomotives  for 
heavy  passenger  service. 

The  selection  of  these  locomotives  by  a  railroad  that  has 
had  experience  with  each  type  is  in  itself  significant  and 
would  indicate  that  the  Mikado  has  made  a  place  for  itself 
which  the  advent  of  heavier  power  cannot  usurp.  It  also 
serves  to  demonstrate  that  the  Santa  Fe  type  is  here  to  stay 
and  verifies  the  foresight  of  those  who  placed  the  Mountain 
type  in  passenger  service  on  the  Rock  Island  seven  years  ago. 

When  the  first  Mountain  type  locomotives  were  placed  in 
service  on  the  Chicago,  Rock  Island  &  Pacific,  they  enabled 
the  consolidation  of  the  St.  Louis  and  the  Chicago  sections 
of  the  Colorado  trains  into  one  train  west  of  Phillipsburg, 
Kansas,  where  maximum  and  ruling  grades  of  1.0  per  cent 
are  encountered.  The  trains  hauled  by  these  locomotives  usu- 
allv  consisted  of  10  or  11  all-steel  cars  weighing  from  675  to 
,  750  tons  although  as  high  as  1,175  tons  in  19  cars  have  been 
handled  successfully  over  a  division  of  140  miles. 
Pioneer  and  New  Mountain  Types  Compared 

The  policy  of  the  Chicago,  Rock  Island  8z  Pacific  with 
respect  to  the  design  and  equipment  of  new  locomotives  has 
been  consistently  directed  toward  obtaining  maximum  ef- 
ficiency in  operation  and  economy  in  maintenance.  There- 
fore, a  comparison  between  the  pioneer  and  the  new  Mountain 

type  locomotives  affords  an  interesting  commentary  upon  the 
development   of  this   type   practically   since   its   initiation    in 

passenger  service. 

It  will  be  observed  from  the  specifications  which  are  sub- 
mitted in  connection  with  this  article  that  the  rated  tractive 
effort  of  both  locomotives  is  nearly  identical,  but  that  the 
weight  of  the  new  locomotives  is  considerably  greater  than 
'hat  of  the  original  Mountain  tA^pe.  The  new  locomotives 
A-eish  29.000  lb.  more  on  the  drivers  and  are  proportionately 
heavier  throughout. 

This  increased  weight  is  largely  accounted  for  in  the 
boiler  dimensions  as  the  total  heating  surface  of  the  new 
locomotives,  excluding  the  superheated  is  nearly  600  sq.  ft. 


greater.  The  greatest  proportional  increase  occurs  in  tlie 
firebox  heating  surface  of  the  new  locomotives  which  is 
over  30  per  cent  greater  than  the  firebox  heating  surface  of 
the  older  locomotives.  This  increase  is  largely  accounted 
for  by  the  application  of  three  thermic  syphons  to  each  loco- 
motive as  the  other  firebox  dimensions,  including  the  grate 
area,  are  practically  the  same. . 

The  most  striking  difference  in  design,  however,  appears 
in  the  driving  wheel  dimensions,  the  new  locomotives  having 
74  in.  driving  wheels  as  compared  with  the  69  in.  wheels  of 
the  earlier  locomotives.  As  the  cylinder  dimensions  of  the 
two  locomotives  are  the  same,  it  will  be  seen  that  the  larger 
driving  wheels  tend  to  balance  the  larger  boiler,  which  carries 
200  lb.  pressure  as  compared  with  185  lb.  on  the  original 
locomotives.  These  are  the  first  Mountain  type  locomotives 
built  with  driving  wheels  as  large  as  74  in.  and  their  ability 
to  sustain  high  speeds  with  heavy  trains  will  be  watched 
with  interest. 

Special  Features  of  the  New  Loromotives 
Among  the  novel  characteristics  applying  generally  to  all 
three  classes  of  the  new  locomotives  is  the  short  slope  of  the 
cab  front  which  permits  all  of  the  wrapper  sheet  sta}bolts ,: .. 
to  be  outside  of  the  cab  so  as  to  facilitate  inspection  and  re-  ;. 
moval.   All  the  piping  is  arranged  so  as  to  interfere  as  little^;; 
as  possible  with  inspection  and  minor  repairs  to  staybolts.-. 
The  location  of  cab  appurtenances  was  given  special  atten- 
tion in  the  design  of  these  locomotives  from  the  standpoint  of 
both  safety  and  accessibility.    An  outside  steam  turret  i>  pro- 
vided with  extension  handles  to  the  valves  so  that  all  pipes  v' 
having  boiler  pressure  are  located  outside  of  the  cab.    The  -r: 
injectors  also  are  located  outside  of  the  cab.    The  detached v' 
water  column  is  specified  in  accordance  with  the  recommcn- ,  .. 
dations  of  the  mechanical  standards  committee  of  the  Rail-  - 

road   Administration. 

The  tenders  of  these  locomotives  are  of  the  Franklin  type  ; 
with  unit  draw-bar  attachments  and  Commonwealth  cast  steel  ..■: 
underframes.    This  is  in  distinction  to  the  Vanderbilt  type  •;_ 
of  tender  which  was  constructed  for  the  first  Mountain  type^'-' 
locomotives  and  has  characterized  the  Rock  Island  locomo- 
tives for  many  years.    It  should  be  noted  in  this  connection 
that  the  new  tenders  for  the  Mountain  type  locomotive*  have     " 
a  water  capacity  of  10,000  gal.  and  cany  16  tons  of  coal  in 
comparison  to  the  tenders  attached  to  the  original  Mountain 
t>T>e  locomotives  which  had  a  maximum  capacity  of  8.500 
gal.  of  water  and  14  tons  of  coal.   The  locomotive  tender  has  .  :. 
a  low  center  of  gravit}"  with   rounded  bottom   and  corners  :\ 
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gram,  on  all  wheels,  would  result  beneficially.  A  good  com- 
promise would  be  to  use  A.R.A.  treads  on  the  front  and 
back  wheels  and  straight  treads  on  all  intermediates,  al- 
though there  are  good  and  valid  objections  to  this,  as  will 
be  shown. 

With  cone-tread  wheels  on  the  wide  gage  track  of  sliarp 
curves  grxxl  flange  lubrication  is  imperative  and  if  cone 
trtad>  must  be  u.-ed.  it  would  api)ear  that  decided  advantages 
would  accrue  from  the  use  of  some  device  which  would 
allow  lateral  displacement  of  all  but  the  main  wheels,  with- 
out sacrifice  of  stability.  This  ap[)lies  not  only  to  locomotives 
of  the  2-10-2  type,  but  as  well  to  any  having  coupled  wheels. 

.'^uch  a  device  should  have  only  sufficient  lateral  resistance 
ro  permit  the  wlu-cl>  to  adjust  themselves  to  any  curve,  which 
generally  .-i)eaking.  will  be  sufficient  to  return  the  wheels 
to  the  normal  position  on  straight  track  and  maintain  stability 
in  tiiat  position. 

It  is  a  well  known  fact  that  cone-tread  wheels,  when  leav- 
inL!  the  wide  gage  track  of  curves  will  seek  to  adjust  them- 
selves to  corre(  t  diameter-^  for  straight  track.  In  doin-j  this 
-everal  .>i»iewi.>e  o-cillations  take  place  until  the  wlieels  find 
the  true  position.  'I'hese  oscillations  have  l)een  known  to 
-pread  the  rail.-  of  poorly  -piked  and  braced  tra(k.  tliereby 
cau.-ini;  derailment-. 

With  cou[)led  wiieels  of  ditterent  diameters  in  the  -ame 
wheel  ba,-e  on  curves,  some  of  the  wheels  mu-t  l)e  slipped 
int..  correct  relation-hip  by  the  side  rod-.  Ihi-  no  doubt 
causes  rapi.l  wear  of  ro<l  bu-hing-.  With  straiiiht  tread-  all 
diameter^  are  alike  and  the  tinly  -lippin-j  nece.-ary  woul.l 
be  that  due  to  the  ]vu^l\\  of  the  rail-  traver-ed;  tlii-  would 
produce  only  torsional  >tresses  in  the  axles,  which  wouhl  not 
be   iletrimental    to   the   nxl-. 

AVhile  it  is  admitted  that  the  cone  tread  i-  correct  with 
one  'pair  of  wheel-,  it  i-  herein  >u-gested  that  -traight  tre.id- 
luive  decided  advaiUau'e-  in  ri^itl  wheel  ba-e-  with  coupled 
,,h^,U.  .  (MA.   F.   Pkiscott. 


Hall     Hearings    for    Railway    Car- 

.NHW     V.>K...     .\        ^ 

i .'  nil    KuiroK  :  , 

In  the  article  on  the  u-e  of  ball  bearing-  for  railway  <ar-. 
published  on  ])aue  2.^  of  the  i->ue  for  January.  1021.  tliere 
apiieared  a  mi.-lea<lini;  -tatement.  which  I  -hould  like  to  liave 
an  opportunitv  to  correct.  The  ball  bearing-  on  the  Swedish 
.State  Railways,  which  were  .-stated  to  have  covered  24().iiiiu 
kilometers  and  more,  were  reiuiired  .several  times  .-o  that  it 
w.i-  not  reallv  the  same  bearing  which  covered  the  total  di>- 
tance.  Ihi-  is  best  borne  out  l.y  the  fait  that  the  Swedi-h 
State  Railwavs  have  not  made  any  further  installation-  of 
!.<»11  bearings  on  passenger  cars,  but,  on  the  other  hand,  have 
|.racti(allv  abandoned  their  use  in  this  service.  The  niaker 
of \he-e  l.all  tiearintis  ha-  made  a  re<|Uest  to  be  permitted  to 
.■iub-titute  roller  bearing-  for  his  l>all  l.earing.-. 

.\-  for  the  X.  K.  .\.  disk  bearings,  these  have  since  l.een 
installed  in  additional  e.xpress  train  etjuipment  on  the  Swed- 
i-h State  Railway-  and  are  now  being  installed  on  -Stock- 
holm. W;istera>.  Herg-lagens  Jarnvagar."  Sweden,  in  e.xj.re-- 
train  service  in  France,  and  on  the  Danish  State  Railwav-. 
Disk  bearin^s  are  also  being  applied  in  .-treet  car  service  in 
Copenhagen  and  Oden-e  S[)arv;igar.  Denmark,  and  are  now 
in  operation  in  Malm«>,  Sweden. 

'  E.  F.  M.\.\s. 

(The  statement  regarding  the  .service  obtained  from  ball 
bearing-  was  taken  from  a  Con.-ular  report,  which  we  had 
no  method  of  verifying  at  the  time.  Aj.parently  the  report 
was  misleadini;  in  this  particular  and  we  are  glad  of  the 
opportunity  to  correct  any  erroneous  impression  that  the 
article  mav  have  civen  rise  to.)  Editor. 


NEW  BOOKS 

Developing  Executive  Ability.  By  Enoch  Burton  Gozvin,  9  in.  . 
6  in.,  illustrated,  bound  in  cloth.  Published  by  The  Rom.  '. 
Press  Company.  20  Vesey  street,  .Vca-  York  city. 

While  this  i)Ook  is  designed  primarily  for  the  young  exec  - 
live,  without  particular  reference  to  his  attachment  to  railro    i 
-service,  still  there  can  be  no  question  but  that  the  subject    ■ 
one  which  should  be  of  keen  interest  to  a  very  large  numl    - 
of  railroad  men.     It  is  certainly  the  greatest  personal  a;  i 
individual  problem  for  ever}-  young  man  engaged  in  railro    1 
sen-ice,  as  well  as  a  problem  of  the  greatest  importance     ) 
many  who  have  graduated  into  important  executive  offici   - 
with  our  railroads.    Railroad  officers  are  sometimes  criticiz    i 
on  the  ground  that  they  do  not  handle  their  w-ork  with  t 
same  degree  of  precision  and  system  practiced  by  executi\  - 
in    other   Ijusiness   activities.    The   author,   who  is   assista  : 
profes.-or  of  commerce,  New  York  University  School  of  Coi 
merce,  Accounts  and  Finance,  has  endeavored  to  show  he  . 
the  day's  work  may  be  so  systematized  that  it  can  be  clear-  • 
away  with  ease  and  precision,  how  the  executive  may  utili 
the  time  thus  gained  for  con.structive  effort  and  for  the  dev. 
opment  of  mental  vision,  initiative  and  reasoning  power,  ai 
show  him  how  to  develop  and  jirepare  himself  for  broad- 
activities   and   greater  responsibilities.    The   alert  and   ani 
bitious   railroad  man,  no  matter  what  his  relative  pasitii> 
may  be.  will  welcome  any  possible  suggestions  l)y  means    •: 
which   he  can  effect  many  economies  of  time,  energy  an. 
money.    The  l)ook  is  in  no  sense  theoretical.    It  is  simply   . 
connnon  .-ense  analysis  of  those  qualities  which  character!/ 
executive  abilit\    and  the  means  b\    which  this  ability  m 
l»e  obtained.    It  is  more  than  interesting  to  note  that  in  illu- 
traling  his  jioint  Professor  Gowin  has  often  referred  to  Ha! 
riman.  Hill  and  Ripley,  and  it  may  be  doubted  whether  tli' 
tremendou-   intlueiice  of  the   old   .-chool    railroad   executiv. - 
on  our  modern  bu.-ine-s  organization  is  even  now  fullv  appn 
li.ited.     This  is  not  only  the  kind  of  ;i  book  railroad  mt ii 
-hould  read,  but  it  i-  the  kind  of  a  book  that  they  will  want 
to   read. 


I'oiedered  Cmil  ii.<  ,t  Itirl.    />'v  C.  P.  llcriniiton,  30.?  piii^es,  8  in.  b-:' 
.    9  in.,  bound  in  cloth.     I'ublished  by  D.  I'an  Nostrand  Coin- 
'p'olty,  8  ll'iirren  .v/zvc/.  Xea-  i'orlc  city. 

Ibi-  i-  the  second  edition  of  a  IxHjk  wliich  made  its  ap{)ear 

ance  aliout  two  years  ago,  and  repre.-ents  both  a  revision  an<l 

enlargement  upon  the  original  text,  although  at  the  time  ct' 

it-  |)uldication  this  book  proijably  represented  the  best  and 

most  complete  treatise  upon   this  suljject.     Since  that  time 

it  cannot  be  denied  that  powdered  coal  has  a.^sumed  a  wider 

tield  of  u-efulness  and  is  now  regarded  as  a  most  promisiiiL' 

development.     This  aj)plies  particularly  to  indu.^trial  ojxt.i 

lion,  as  it  has  l>een  demonstrated  that  the  limitations  imposdi 

u|)on  the  hxoniotive  in  its  present  form  make  the  successfu' 

a|)j)li*ation   of  this  fuel   to  locomotive   use  decidedly  prob 

lematical.      However,   it  should   ])e  of  particular  interest  t- 

railroad  engineers  to  know  that  one  of  the  most  successfu 

installations  of  |)owdered   coal   under  stationary  boilers  ha 

been  att  ()m|)lished  b\-  the  Missouri,  Kansas  &  Texas  Rail 

road  at  its  I'ar.-ons,  Kan-a.-,  sho|)s.      It  should  also  be  state- 

in  this  connection   that  the  .Amerit  an  LcMomotive  Compan 

has  met  with  considerable  success   in   the  use  of  |M)wdere. 

coal  in  its  metallurgical   furnaces  at  Schenectady.     Both  o 

tiie-e  installations  and  other  installations  of  similar  charai 

ter  in  industrial  plants  are  described  in  detail.     The  autho 

relies  more  upon  descriptions  of  successful  installations  tha 

upon   theoretical  analysis  of  the  subject  to  demonstrate  tli 

possil)ilities  of  [)owdered  coal.     The  b(X)k  shows  ver}'  con: 

pletely  just   what   is   being  done  at   the   present   time  wit; 

powdered  coal  and  may  .serve  to  convince  many  as  to  wha 

can  be  accomplished  with  this  fuel. 


Mountain  Type  Features  New   Rock  Ij^land  Power 

(»rt'at«'r    Stcamini:    (lajuirity     iiii«l     LarjKT     Drixiiij.' 
V^IH'♦'I^  Iiidirati'  Irt'iul  ill  l)r\«'lo|nnt'iit.of  riiis  rvjn* 


UI'ON  ivtuni  to  private  iiiaiiagcmciit,  tlie  Chicago,  Rock 
Inland  &  J'acitic  wa-  one  of  the  earlit-jt  to  ])lace  large 
liiconiotive  orders.    1  hese  orders  included  10  Mountain, 
ill  .Mikado  and   15   Santa   I"e  ty])c  locomotives  all  of  which 
were    iiurcha.-ed    from   tlie    American    Locomotive   Company 
iiid  constructed  at  their  Dunkirlc  jilant.    None  of  these  types 
-  new  to  tije  Rock  I>land  sinn-  this  road  has  oix-rated  botli 
Mikado  and  Santa  Fe  type  locomotives  of  the  same  general 
«le>ign  in   freight  service  for  >everal  years  and  was  one  of 
the  l"ir>t    railroad.-  to  adopt   Mountain  type  locomotives   for 
jitavv  j)as>eniier  serviie. 

The  selection  of  these  locomotives  by  a  railnuul  that  has 
11,1(1  experience  with  eacli  tyj»e  is  in  itself  .significant  and 
would  indicate  that  the  Mikado  has  made  a  |»lace  for  itself 
which  the  advent  of  heavier  power  cannot  u>urp.  It  also 
-erves  to  demonstrate  that  the  Santa  Fe  type  is  here  to  stay 
and  verifies  tlie  foresight  of  tliose  who  placed  the  Mountain 
tvpe  in  passenger  service  on  tlie  Rcnk  I.-land  seven  years  ago. 

Wiu'ii  tlu*  first  Mountain  tyjjc  Irxomotives  were  placed  in 

-ervice  on  the  Cliicago,  Rotk  Island  &:  racific.  they  enabled 

the  consolidation  of  the  St.  Louis  and  the  Chicago  sections 

if  the  Colorado  trains  into  one  train   wot  oi  Phi]lij)sburg, 

Kansas,  wliere  maximum  and  ruling  grades  of  1.0  ]K'r  cent 

•ire  encountered.   The  trains  hauled  by  these  kx-omotives  usu- 

illv  lonsi.sted  of  10  or  11  all-steel  cars  weighing  frotn  675  to 

750  tons  although  as  high  a?  1,175  tons  in  19  cars  have  been 

'landled  successfully  over  a  division  of  140  miles. 

Pioneer  and  New  Mountain   Type*   Compared 

Ihe  policv  of  the  Chicago.  Rock   Island  &:  Pacific   with 

-espect  to  the  design  and  e<|uipmeTit  of  new  hKomotivts  has 

ten    consistently    directed    toward    ol)taining    maximum    ef- 

K  iencv  in  operation  and  economy  in   maintenance.    There- 

"ore.  a  comparison  between  the  pictiutr  and  the  new  Mountain 

\Me  IcMomotivcs  affords  an  interesting  commentary  upon  the 

!.veloi»ment  of  thi<  type   practically   since  its   initiation    in 

lassenger  service. 

It  will  be  o])served  from  the  spt-eifirations  which  are  sul)- 
nitted  in  connection  with  this  article"  tliat  the  rated  tractive 
ffort  of  botli  IfMomotives  is  nearly  identical,  but  that  the 
veight  of  the  new  locomotive-  is  considerably  greater  than 
liat  of  the  oritiinal  Mountain  type.  The  new  locomotives 
veiL'h  29.000  lb.  more  on  the  drivers  and  are  propc->rtionately 
leavier  throughout.  - 

This  increased  weight  is  larcelv  accounted  for  in  the 
■oiler  dimensions  as  the  total  heating  Hirface  of  the  new 
ocomotives.  excluding  the  supc-rheater,  is  nearly  600  sq.   ft. 


gnuiter.  ihe  greatest  projRirtioiuil  increase  oecur.-  in  ilie 
firebox  heating  surface  <)f  the  new  Icjcomtttive?  whi.  ii  is 
oyer  oU  per  cent  gnatc-r  th.in  tlie  firtbox  heating  surface  c»f 
the  older  locomotives.  1  hi.-  increa-e  is  largely  a<..  ;»uutc.- J 
for  by  the  a]t]^licatiou  of  three  thonni^:  .syphons  to,  eacir  lota- 
motive  as  tlie  otlier  firebox  dimensions,  in<luding  tlu  irrate 
area,  are  practically  the  same.        ^^ 

I'he  mcjst  striking  difterence  m  design,  however,  apjtears 
in  tile  driving  wheel  tlimen-ions.  the  new  lcx'omotive^  having 
74  in.  driving  wheels  a>  comjtared  with  the  69  in.  wlieel-  of 
the  earlier  loiomotives.  .\i  the  cylinder  dimensions  ^)f  the 
tw<i  locomotives  are  the  same,  it  will  be  seen  that  the  larger 
driving  wheels  tend  to  balance- tiie  larger  boiler.  Avhich  carries 
2(H\  lb.  jiressure  as  compared  with  1  >5  11).  on  the  «>rii.'inal 
Icxfjinotives.  These  are  the  first  Mountain  ixfie  locomotive- 
built  with  driving  wheels  as  large  as  74  in.  and  their  ability 
to  -u>tain  high  .-pixels  with  heavy  trains  will  Ik-  watched 
with  interest. 

Special    ^ealure^   of   the   .New    I.oionioliNe- 

.\mong  the  novel  characteristics  applying  generally  to  ,i\\ 
three  classes  of  the  new  locomotives  is  the  ?-hort  s1o|k'  of  the 
cab  front  which  ]iermits  all  of  the  wraf>j>er  sheet  staybolts 
to  Ite  outside  of  the  cal»  so  as  to  facilitate  in-j>ection  and  re- 
moval. .\11  the  jujiing  is  arranged  >(>  as  to  interfere  as  little 
as  po--ible  \\ix\\  inspection  and  minor  repairs  to  stavbcilts. 
Ihe  l(Kation  of  cab  appurtenances  was  given  special  atten- 
tion in  the  design  of  these  IcKcimotives  from  the  staiidpoini  of 
both  safi-ty  and  accessibility.  An  outside  ste.nn  turret  i-  ]iro- 
vided  with  cxten.sion  handles  to  the  valves  so  that  all  j-ipes 
having  boiler  pressure  are  located  outside  of  the  cal».  The 
injector-;  also  are  Icxrated  outsicle  of  the  cali.  The  detached 
water  column  is  specified  in  accordance  with  the  recommen- 
dations of  the  mechanical  standards  committee  of  the  R.;il- 
road   .\dministration.  :• 

The  tenders  of  these  locomotives  are  of  the  Franklin  t\ po 
with  unit  draw-bar  attachments  and  Commonwealth  cast  sttnl 
underframes.  This  is  in  distinction  to  the  \'anclerbilt  t\]>e 
of  tender  which  was  con.structed  for  the  first  Mountain  tyi>e 
hxomotives  and  lias  characterized  the  Rcnk  I-^land  locomo- 
tives for  many  years.  It  -hoidd  be  noted  in  thi-  connection 
that  the  new  tenders  for  the  Mountain  tyjie  lo(omolive<  liave 
a  water  capacity  of  10.000  gal.  and  earn-  16  tons  of  coal  in 
comparison  to  the  tenders  attached  to  the  original  Mountain 
type  locomotives  whidi  had  a  maximum  capacity  of  S.fOO 
gal.  of  water  and  14  tons  of  coal.  The  locomotive  tender  has 
a   low  center   of  gravity    witli    rounded   l>ottom    and   coriHr* 
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bringing  the  side  and  bottom  sheet  connection  above  the 
radius  so  as  to  eliminate  the  customary  angle  in  the  comers 
of  the  cistern  to  which  the  side  and  bottom  sheet  are  attached 
and  which  usually  give  trouble  on  account  of  leakage. 

We  are  indebted  to  W.  J.  Tollerton,  general  mechanical 
superintendent,  for  the  following  statement  relating  broadly 


Special  Equipment  Applied  to  the  New  Locomotives 

The  most  noteworthy  addition  to  these  new  locomotives  in 
the  form  of  a  specialty  designed  to  increase  economy  and 
capacity  is  the  Nicholson  thermic  syphon,  the  details  of  which 
are  illustrated  in  connection  with  this  article.  While  this 
device  has  been  applied  to  locomotives  on  the  Rock  Island 


.   ■    ;  *  *■.       "", 


-■ ..  >.> 


Intake  Channels  for  the  Thermic  Syphons  Applied  to  New  Rock  Island  Locomotives 


to  the  principles  governing  the  design  of  these  locomotives: 
"Many  of  the  features  on  these  locomotives  were  brought 
about  by  closely  watching  previous  engines  of  similar  design, 
and  the  idea  has  been  to  eliminate  any  weakness  that  may 
have  developed;  also  the  design  is  prepared  with  a  view  to 
the  greatest  possible  reduction  of  possible  future  shop  labor 
when  the  engine  is  overhauled,  by  easy  accessibility  of  the 


for  over  a  year  and  is  now  giving  satisfactory  service  on  a 
number  of  other  railroads,  this  is  the  first  instance  in  whidi 
the  syphons  have  been  specified  throughout  on  new  orders  of 
Mountain,  Mikado  and  Santa  Fe  type  locomotives.  As  will 
be  observed  from  the  specifications  and  drawings,  the  syphons 
add  141  sq.  ft.  of  heating  surface  to  the  firebox  and  serve  to 
support  a  brick  arch  in  place  of  arch  tubes.   The  purpose  of 


Detailed   View  of  the  Nicholson  Thermic  Syphons  as  Applied  to   Rock   island   Mountain  Type  Locomotives 


different  parts,  and  the  idea  of  making  each  part,  if  possible, 
run  from  shopping  to  shopping  without  renewal.  It  must  be 
appreciated  now,  more  than  ever,  that  anything  that  can 
possibly  be  done  to  increase  mileage  and  get  a  quicker  turn 
on  the  engine,  both  at  the  terminal  and  when  passing  through 
shop,  should  be  anticipated  at  the  time  the  design  is  made." 


the  syphons  is  to  increase  the  capacity  of  the  locomotive  by 
increasing  the  firebox  heating  surface  as  noted  and  to  improve 
the  circulation  within  the  boiler  resulting  in  a  freer  steanung 
and  more  economical  locomotive. 

Two  other  novel   and   interesting   ^ecialties   applied   to 
these  locomotives  are  the  wrist  and  knuckle  pins,  both  of 
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"  :  which  are  illustrated  in  detail.  These  designs  are  patented 
•  by  the  U.  S.  Metallic  Packing  Company  and  have  the  ad- 
.;;  vantage  of  enabling  the  pins  to  be  removed  from  the  outside 
,      and  the  rods  taken  down  irrespective  of  their  position. 

The  new  locomotives   are  all  equipped  with   force  feed 

lubricators,  Barco  flexible  steam  heat  and  air  brake  connec- 

■'   tions,  Alco  power  reverse  gears,  Baker  valve  gear,  the  Wood- 

•  ..    ward  engine  truck,  oscillating  front  driving  box,  Franklin 

adjustable  driving  box  shoes  and  wedges,  hollow  main  crank 
.•;'.    pins   with    internal   grease   lubrication   and    adjustable  hub 

plates  by  means  of  which  the  lateral  can  be  taken  up  without 
■      dropping  the  wheels. 
.!■'    The  locomotive  .smoke-box  is  equipped  with  the  Unit  spark 

arrester  which  is  cylindrical  in  form  and  can  be  readily  re- 
>  moved  through  the  front  door.  Franklin  grate  shakers  are 
'.  ^  applied  to  all  of  the  locomotives  but  stokers  of  the  Duplex 

type  are  applied  only  to  the  Santa  Fe  type  locomotives  as  it 
.,':•    has  been  found  entirely  practical  to  meet  the  maximum  serv- 

•  -.     ice  requirements  on  Mountain  and  Mikado  type  locomotives 
.  ■    by  means  of  hand  firing  and  it  was  thought  that  the  appli- 
cation of  .syphons  would  further  imjjrove  the  free  steaming 


~ '    Removable     Knuckle     Pins    Applied     to     New     Rock     Island 
,^  Locomotives 

■.-'-  *   /    ■.    "      -     V    .  ■  ■ 

qualities  of  these  locomotives.    However,  the  Mountain  type 
.'     locomotives  are  designed  so  that  stokers  may  subsequently 
be  applied  if  found  necessary. 

In  addition  to  the  Alco  standard  drifting  valve  these  loco- 

: ;.    motives  are  equipped  with  an  auxiliary  saturated  steam  line 

j  '    to  the  cylinder.    A  manually  operated  quick  opening  1^  in. 

•<     starting  valve  is  connected  to  a  1^4  in.  pipe  extending  from 

/   the  turret  to  the  front  end  of  the  boiler.    From  this  point, 

'"  ■   1  in.  branch  pipes  lead  into  each  steam  pipe.   A  copper  pipe, 

'.    having  its  own  connection  from  the  hydrostatic  lubricator  in 

^  the  cab,  is  led  to  this  steam  line.    A  1^4  in-  tee  is  also  in- 

.V   serted  near  the  cab  for  emergency  oiling  of  the  piston  valves 

-"   by   the   engineman    in   case  the    force   feed   oil   pump   fails 

':."  en  route. 

Mountain  Type   Locomotive   Dimensions 

^■v        The  Mikado  locomotives  purchased  by  the  Rock   Island 

^  ■  last  year  do  not  differ  materially  in  design  from  locomotives 

.?    of  the  same  type  which  have  been  in  service  on  the  railroad 

for  some  years  and  the  new  Santa  Fe  type  locomotives  are 


substantially  the  same  in  design  as  the  locomotives  of  this 
type  built  for  this  railroad  in  1918  and  described  in  the 
Januar}',  1919,  issue  of  the  Railway  Mechanical  Engineer, 
page  41. 

For  convenience  the  principal  dimensions  of  the  Mountain 


Sectional  Views  of  Crosshead,  Showing  Novel  Wrist  Pin   Design  ..; 

type  locomotives  which  were  constructed  for  the  Rock  Island 
in  1913  and  referred  to  in  the  foregoing  are  tabulated  together 
with  the  dimensions  of  the  new  locomotives  as  follows: 

•  Chicago,    Rock   Island   and   Pacific 

Mountain  Type  Locomotives 

General  Data: 

Tractive    effort     

Cylinders,  diameter  and  stroke 

Weight   in   working   order 

Weight   on   drivers 

Weight    on    leading    truck 

Weight  on  trailing  truck 

Weight  of  engine  and  tender  in  work- 
ing   order. 

Wheel    base,   driving 

Wheel    base,    total 

Wheel  base,  engine  and  tender 

Ratios: 

Weight  on  drivers  -f-  tractive  effort.... 

Total  heating  surface  -=-  grate  area.... 

Total  heating  surface   -f-   grate  area.... 

Per  cent  firebox  heating  surface  to 
evaporative    surface 

Per  cent  superheating  surface  to  evapo- 
rative surface    

Total  evaporative  surface  -f-  volume  of 
cylinders   

Grate  area  -4-   volume  of  cylinders 

Wheels: 

Driving,    diameter   over   tires 

Oriving  thickness   of  tires 

Driving    journals,    main,    diameter    and 

length 

Driving   journals,    others,    diameter    and 

length     

Engine  truck  wheels,   diameter 

Engine     truck    journals,     diameter     and 

length     

Trailing  truck  wheels,   diameter 

Trailing    truck    journals,    diameter    and 

length    9  in.  by  14  in,        9  in.  by  14  «n. 

Boiler: 

Style.  Conical 

Working  pressure,  pounds  per  sq.  in...  185   lb. 

Outside  diameter,  first  ring 78  in. 

Firebox,  length   and   width 107 'A  in.  by  84  in. 


Built  in   1913 

Built  in    1920 

50.000  lb. 
28  in.  by  28  in. 
333,100  lb. 
224.100  lb. 
57..';00  lb. 
51.500  lb. 

50,400  lb. 

28  in.  by  28  in. 

369,000  lb. 

253,000  lb. 

57,000  lb. 

59.000  lb. 

490,500  lb. 

18  ft.  0  in. 

38  ft.  11  in. 

70   ft.   2 '4   in. 

559,000  lb. 
19  ft.  10  in.  " 
41   ft.  0  in.    .: 
79  ft.,    H  in," 

4.48 
6.66 
65.4 

5.02      ■ 

7.32 
74.4 

7.50 

8.66 

22.9 

26.6 

206 
3.14 

%:r1&-'^'- 

69  in.    ;. 

3J4  in.  '" 

'  ■  .'■  ■  74    in. 
'  ■■  •     4  in. 

11  in.  by  22  in.      12  in.  by  22  in. 

11  in.  by  13  in.      11  in.  bv   13  in, 
34  in.  33  in. 


7  in.  by  12  in. 
42  in. 


7  in.  by  12  in6^ 
43  in 


Tubes,  number  and  outside  diameter. 
Flues,  number  and  outside  diameter. 

Tubes   and   flues,    length 

Heating  surface,  tubes  and  flues.... 

Heating    surface,    firebox 

Heating    surface,    total 

Superheating    surface 

Grate  area 

Tender: 
Tank. 

Water  capacity    

Coal  capacity 


207—2^  in. 

36—5^  in. 

22  ft. 

3,805  sq.  ft. 

312  sq.  ft. 

4.117  sq.  ft. 

944  sq.  ft. 

62.7  sq.  ft. 


Cvlindrical 

8,500  gal. 

14    tons 


Conical 

200  lb. 

80   in. 

108  in.  by  84  in. 

216— 2J4    in. 

4.":— 5 '4  in. 

22  ft.  5  in. 

4.283  sq.   ft. 

406  sq.  ft. 

4,689    sq.    ft. 

1,247    sq.    ft 

63  sq.  ft. 


Rectangular 

lO.OOO   gal. 

16  tons 
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etting    Better   Results    From  Railroad  Organizations* 


The  Subordinate  Officer  Occupies  a  Strategic 
Position,  but  Is  Not  Properly  Trained  to  Fill  It 

BY  GEORGE  M.  BASFORD        • 


DISCUSSIOXS  on  reducing  cost  of  transportation  do  not 
really  begin  before  someone  mentions  the  real  key  to 
the  situation,  which  is  effort  of  the  individual  all  along 
the  line  to  improve  his  production,  to  save.  The  next  thing 
mentioned  is  the  foreman  and  supervision.  The  foreman 
today  is  the  most  vital  influence  on  the  road. 

Giving  my  conclusion  first  I  am  going  to  suggest  what 
seems  to  me  to  be  an  absolutely  unquestionable  necessity  on 
railroads  today.  I  am  going  to  suggest  a  foreman  for  a  new 
job.  The  job  is  to  take  charge  of  the  whole  railroad  organ- 
ization as  an  organization,  as  a  general  foreman  of  person- 
nel, but  the  man  would  have  a  title  and  standing  that  places 
him  next  to  the  chief  executive  of  the  road.  This  officer 
would  supply  a  missing  link  in  our  troubled  days.  The  chief 
executive  was  formerly  so  close  to  the  small  organization 
that  he  could  know  every  man.  Not  only  did  he  know  every 
man,  but  he  handed  to  them,  by  contact,  his  ideals,  his 
desires  and  his  inspiration.  As  organizations  grew  this  link 
was  lost.  It  must  be  found  again.  At  this  precise  point  in 
the  development  of  railroads,  and  in  the  present  complication 
of  their  problems  there  is  nothing  to  be  done  that  will  net  as 
much  as  securing  the  co-operation  of  the  rank  and  file  for 
increased  production  and  the  reduction  of  cost  of  transporta- 
tion. The  minute  the  men  in  the  ranks,  on  the  track,  in  the 
shops,  yards,  terminals,  trains  and  engines  center  their  minds 
to  the  fact  that  the  best  thing  they  can  do  for  themselves, 
for  the  railroads,  and  for  the  public,  is  to  get  busy  to  save 
dollars,  the  railroads  will  be  saved. 

It  is  not  enough  that  some  should  be  striving  or  that  some 
departments  should  be  organized  for  effective  effort  of  the 
individual.  It  is  necessary  that  the  effort  should  be  gen- 
eral, bringing  departments  into  combined  efforts.  Now  we 
hear  men  say,  "I  should  worry,  the  coal  is  not  charged  to  my 
department."  To  answer  this  there  must  be  some  way  for 
these  men  to  learn  the  policy  of  the  road  with  respect  to 
coal,   and   the   policy   with   respect  to  everything  they   use. 

It  Takes  a  Shock  to  Wake  Us  Up! 

Is  it  radical,  is  it  revolutionar)'  to  suggest  a  high  officer  for 
the  exclusive  administration  of  the  organization  as  an  or- 
ganization, who  will  himself  be  a  part  of  the  policy  of  the 
company  and  whose  duties  are  to  see  that  ever}body  from 
himself  down  to  unskilled  labor  understands  that  policy? 
Sometimes  it  takes  a  shock  to  wake  us  up.  Right  now  we 
are  having  one.  Until  organization  questions  receive  some 
sort  of  consistent  attention  we  shall  continue  in  trouble  and 
in  trouble  that  has  a  remedy. 

How  can  anyone  defend  such  a  thing  as  this?  An  im- 
portant department  of  one  of  our  fine  big  railroads  has  not 
once  in  .>0  years  been  presided  over  by  an  officer  who  grew 
up  on  that  road  and  in  that  department,  but  in  this  time  many 
importations  have  been  made.  All  have  been  able  officers 
but  thev  came  from  "outside."    Think  this  over! 

Ano^^her  bisi  road  recently  had  a  narrow  escape.  A  va- 
cancy in  a  high  position  was  about  to  be  filled  by  an  outsider 
when  the  president's  attention  was  called  to  a  man  already 
in  the  service,  who  for  years  had  been  preparing  for  exactly 
that  position.  He  was  promoted.  He  has  made  good.  Some 
say,  "We  need   new  blood."    The  answer  is  you  already 


•From  an  address  before  the  February  meeting  of  the  Western  Railway 
Club. 


have  it.  Circulate  it.  Every  time  a  stranger  is  imported  to 
a  high  position  notice  is  ser\ed  on  the  entire  organization  that 
it  is  useless  for  the  individual  to  exert  himself.  This  is  just 
what  has  happened  on  many  of  our  railroads.  When  fore- 
men and  men  see  this  why  should  the  men  desire  to  be  fore- 
men and  why  should  foremen  wish  to  go  higher? 

"Give  me  a  bunch  of  good  foremen  and  the  yard  will 
run  itself,"  says  the  ship  builder. 

"■-C    -— 1:  •,  A  Picture 

Two  years  ago  a  large  industrial  organization  started  such 
a  plan.  It  involves  15,000  men  in  a  number  of  plants  and 
includes  a  ver}-  large  office  and  sales  force  in  this  country 
and  abroad.  A  remarkable  man  was  selected  to  manage  per- 
sonnel, training  and  promotion.  He  reports  to  the  board  of 
directors  and  works  with  the  executive  assistant  to  the  presi- 
dent. Policies  are  established  by  conferences  in  which  the 
personnel  officer  has  a  part.  He  carries  these  policies  out 
through  and  with  the  organization,  everybody  knowing  that 
he  represents  the  highest  authority.  He  has  begun  with  re- 
cruiting, training  and  promotion  questions,  is  developing  co- 
operation such  as  is  seldom  seen  and  has  made  remarkable 
headway  in  better  understanding  among  not  only  the  different 
plants  of  the  company  but  among  the  officers  and  men  of 
individual  plants. 

To  succeed  the  policies  must  be  definite  and  the  objects 
of  the  organizaticm  must  be  known.  This  officer  is  supply- 
ing through  the  organization  itself  that  which  was  lost  when 
great  growth  came.  He  is  bridging  the  distance  that  was 
rapidly  increasing  between  the  executives  and  the  men.  He 
has  established  apprentice  schools,  workmen's  schools  and 
foremen's  schools,  which  means  that  the  foremen  are  studying 
men  and  methods  of  dealing  with  them  and  are  becoming 
managers  of  men.  The  work  he  is  doing  is  entirely  appli- 
cal)le  to  the  railroad,  the  small  road  as  well  as  the  large  one. 
The  railroad  needs  the  facts  he  is  collecting.  Who  have  we 
got  in  our  employ?  What  is  he  doing?  What  is  he  capable 
of  doing  when  trained  to  do  it?  The  roads  need  the  job 
analysis  he  is  making  for  his  company  and  the  system  he  is 
working  out  to  find  and  fit  men  to  the  jobs. 

'    '■■    '     ~  '       Chief  Clerk  "'    "'  " 

Let  us  think  a  moment  how  chief  clerks  are  selected.  It 
is  a  personal  matter  with  the  officer.  Chief  clerks  sign  the 
officer's  name,  take  action  for  him  in  his  absence.  I  have 
seen  over  one  hundred  officers  of  a  certain  road  in  conference 
for  several  days  at  headquarters  here  in  Chicago — while  the 
chief  clerks  ran  the  road.  Because  this  is  personal  ser^'ice 
these  men  are  selected  with  personal  care  and  from  men  who 
have  been  through  long  periods  of  training.  Naturally  they 
make  good*  We  should  therefore  think  of  two  things  in  this 
case.  ■ :  ' 

First,  these  men  are  often  good  material  for  promotion. 
Think  of  this — the  chief  clerk  is  close  to  his  superior.  He 
absorbs  from  his  superior  the  things  that  made  that  superior 
successful.  He  grows  by  his  contact  with  a  bigger  man. 
This  is  training,  of  the  sort  that  we  are  talking  about.  More- 
over, the  chief  clerk  is  in  an  exposed  position  where  good 
work  shows  up  quickly  and  clearly.  Let  us  get  the  obscure 
men  up  into  a  brighter  light  and  see  what  happens. 

Second,  every  man  on  the  road  must  and  does  act  for  the 
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...  boss  in  his  absence  and  should  be  selected  with  equal  care 

and  should  be  trained  as  well.    Every  man  signs  the  name 

of  the  boss  on  every  job  he  does  and  the  railroad  is  about 

■  150  ft.  to  200  ft.  wide  and  perhaps  2,000  miles  long.    The 

boss  is  necessarily  away  most  of  the  time  from  most  of  his 

V:  subordinates. 

;.■•••;-  Biggest  Job  on  the  Road 

Someone  has  said  that  "the  foreman  is  the  top  sergeant  of 
;     industry."    Nothing  is  more  true  or  more  important  in  any 
.industry  than  this.    The  character  of  an  organization  is  up 
•  to  the  character,  ability  and  progressiveness  of  the  foreman. 
;.  No  matter  who  or  what  the  captain  is,  the  company  is  prac- 
:     tically  useless  unless  the  top  sergeant  is  right.    If  the  fore- 
man is  a  timeserver,  as  sometimes  he  has  been  taught  to  be, 
the  men  will  be  timeservers  also  and  the  result  is  well  known. 
"Who  on  a  railroad  ever  gets  shop  foremen  or  yard  foremen 
.     together  to  tell  them  how  important  their  jobs  are  and  to  show 
.".them  that  to  their  men  they  represent  the  railroad?    Are  they 
■'■"  encouraged  to  know  the  manhood,  ability  and  possibilities 
:     of  their  men?    Does  the  foreman  look  with  his  own  eyes 
.:'  alone  or  does  he  look  with  the  eyes  of  the  management? 
:  Does  he  know  his  men  when  off  the  job?    Is  he  their  friend 
..  and  advisor? 
■'        How  is  a  new  foreman  selected  when  a  foreman  leaves? 
• '  He  may  be  most  skilled  with  his  hands  and  may  be  most  pro- 
"  ficient  with  his  own  work,  but  he  must  know  how  to  manage 
",;'  and  operate  the  most  complicated,  most  delicate  machine  in 
'.  the  world — a  human  organization  with  intricate  problems 
.-  always  present.    Is  he  usually  told  about  the  management 
::  of  men  and  is  he  helped  and  supported  as  he  should  be  in 
that  management? 

Some  big  successful  industries  are  getting  to  a  point  of  ap- 
/.  preciating  what   foremen  can  do  and  are  already  holding 
.  foremen's  schools  and  foremen's  meetings  to  bring  these  im- 
portant men  to  see  their  own  possibilities.    Remarkable  re- 
.'i  suits  are  being  obtained  by  leading  the  foremen  to  realize 
that  they  are  really  administrators  of  human  affairs,  that 
they  require  wisdom  as  well  as  ability,  that  an  army  is  what 
its  commander  makes  it,  that  the  gang  reflects  the  leader  and 
that  the  leader  must  know  and  have  the  confidence  of  the 
men  he  leads. 
'.'      In  the  question  of  shop  foremen  a  new  situation  developed 
'  instantly  when  piecework  was  abolished.    Is  it  not  true  that 
piecework  furnished  the  incentive  to  the  individual  worker, 
whereas  incentive  in  earlier  days  had  been  supplied  by  the 
.-foremen?    Under   piecework   the    foremen   deteriorated,    in 
.:'  some  cases  to  the  mere  checking  of  work.    Foremanship  re- 
; ;.  ceived  a  knockout  when,  by  piecework,  men  received  more 
.  than  the  foremen  did.   When  piecework  disappeared  this  left 
many  roads  with  foremen  who  were  not  trained  at  all  and 
.;   did  not  know  how  to  furnish  the  incentive  to  the  men.    This 
.      is  not  the  fault  of  the  foremen,  but  of  the  system  of  things 
.>.  which  changed.    It  confirms  the  opinion  that  the  loss  of 
.•■inspirational  contact  has  been  serious. 

; »! ;'  .  The  Traveling  EnKineer 

Is  it  possible  that  these  vitally   important  men  can  get 

■'closer  to  the  men  on  the  engines  and  represent  to  them  the 

;.  ideals  and  the  humanity  of  the  wonderful  organization  of 

;v  a  railroad?    There  is  no  finer  body  of  men  than  those  who 

':-•.■  run  our  engines,  but  as  a  body  what  do  they  know,  what  do 

"they  see  of  the  management?    It  is  represented  to  them  by 

rules,  the  breaking  of  which  means  trouble.   These  men  can 

affect  the  treasurer's  figures  more  than  any  other  class  of  men 

■    on  the  road.   For  instance,  they  can  improve  ton-mile  figures 

more  than  anyone  else  can.    I  believe  that  a  10  per  cent 

saving  in  fuel  lies  in  the  hands  of  these  men  whenever  the 

desire  to  save  it  is  made  an  ideal  with  them  and  when  the 

idea  of  saving  is  "sold"  to  them. 


Roundhouse  Foreman 

Here  is  the  man  who  must  be  the  manager  of  his  men. 
He  is  often  isolated  and  must  rely  on  himself  and  frequentl} 
faces  great  difficulties  of  weather,  lack  of  facilities,  even  of 
conveniences,  and  without  sufficient  subordinate  supervisioi 
in  his  work.  His  work  is  a  continuous  emergency.  A  bi^ 
roundhouse  job  is  as  big  as  the  head  of  the  department  had  a 
generation  ago. 

The  new  officer  we  are  talking  about  would  give  the  round- 
house foreman  great  encouragement,  would  help  him  get  the 
facilities  he  needs  inside  and  outside  of  the  roundhouse. 
This  officer  would  be  able  in  a  short  time  to  provide  him 
with  trained  men.  Here  is  a  good  place  for  a  start  to  be 
made  in  reducing  idle  time  of  engines.  Here  is  where  indus- 
trial intelligence  counts  heavily.  Co-operation  counts  most 
of  all.  Despatchers  should  understand  the  roundhouse. 
Traveling  engineers  should  spend  enough  time  there  to 
understand  how  engines  come  in  off  the  road. 

Recruiting  Officers 

Without  a  systematic  method  for  taking  recruits  into  em- 
ployment, without  insisting  that  employing  officers  should 
work  to  a  certain  plan  or  system  the  character  of  recruiting 
will  depend  largely  upon  and  will  be  limited  by  the  ability, 
the  personality  and  methods  of  those  who  do  the  hiring. 
Various  manufacturing  plants  employ  highly  trained  recruit- 
ing officers  in  employment  offices.  Some  concerns  go  so  far 
as  to  employ  psychological  tests,  others  use  intelligence  tests, 
means  for  selecting  recruits  having  become  a  science.  We 
may  hold  different  opinions  as  to  the  tests  suggested  and 
used,  but  it  seems  decidedly  necessary  that  greater  care  in 
some  form  should  be  exercised,  especially  in  recruiting  for 
permanence.  Those  who  have  made  exhaustive  study  of 
employment  officers  and  recruiting  officers  in  industries  say 
that  there  is  no  case  on  record  of  this  work  having  been 
abandoned  when  once  started. 

Employment  management  in  industry  has  become  a  pro- 
fession, devoting  itself  to  getting  and  keeping  men  through 
uniform,  consistent  policies. 

Recmiting  Along  the  Road 

Let  us  select  for  various  jobs  young  men  and  boys  who  are 
recommended  because  of  character,  physical  ability  and  the 
necessary  intellect.  One  way  to  select  them  is  to  enlist  the 
aid  of  local  officials  along  the  line  of  road.  Station  and 
local  officials  of  all  departments  may  be  asked  to  recommend 
those  they  know  about  or  whose  parents  they  know.  The 
headmaster  of  the  grade  school  or  the  principal  of  the  high 
school,  the  clergy,  and  even  the  local  judge  may  and  will 
recommend  the  best  material  when  they  are  interested  to  do 
so.  Having  in  mind  office  boys,  apprentices  and  young  men 
it  stands  to  reason  that  living  along  the  line  of  the  road  they 
will  already  have  an  interest  and  an  embryo  undeveloped 
loyalty  to  the  property  from  which  the  loyalty  so  greatly 
needed  under  present  conditions  may  have  promise  of  devel- 
opment. Wherever  this  is  done  the  results  have  justified  the 
plan  and  it  seems  worthy  of  consideration. 

Labor    Turnover 

To  engage  new  men,  teach  them  their  duties  and  launch 
them  into  service  costs  a  lot  of  money.  To  engage,  train  and 
then  lose  them  in  large  numbers  is  a  very  serious  loss.  It  is 
one  of  the  biggest  leaks  in  industry.  To  hire  and  lose  a 
skilled  man  costs  from  $250  to  $300  in  one  industry  which 
has  been  studied.  It  must  cost  railroads  more  than  that  be- 
cause in  many  cases  great  damage  is  done  by  such  men.  I 
know  of  one  large  railroad  shop  which  for  three  years  in 
fairly  busy  times  had  not  found  it  necessary  to  go  beyond  its 
own  apprentice  graduates  to  supply  all  the  skilled  talent 
needed  and  in  that  period  no  skilled  workman  was  hired 
from  outside. 
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Inspiration 

A  large  majority  of  men  take  pleasure  in  accomplishment 
of  a  good  piece  of  work.  Making  something,  repairing  some- 
thing or  making  a  good  run  over  the  road  brings  satisfaction 
and  is  in  itself  an  inspiration.  Praise  is  often  in  order  but 
must  be  used  with  discretion,  so  also  censure.  Notice  taken 
in  either  case  indicates  that  the  company  cares  whether  work 
is  done  well  or  not  and  most  men  will  respond. 

A  road  had  three  shops  far  apart  and  a  flue  job  at  each. 
One  of  the  flue  gangs  had  made  a  record.  The  leaders  of 
the  gangs  at  the  other  shops  were  sent  to  investigate.  They 
went  back  and  beat  the  record.  This  was  not  all.  All  three 
flue  jobs  were  overhauled,  new  machinery  installed  and  a 
lot  of  money  saved.  Mere  expression  of  interest  inspired 
these  men  to  do  good  work  and  they  were  happier  for  doing 
it.  It  is  a  part  of  training  of  men  to  show  them  that  the  job 
they  are  doing  is  of  great  importance  to  the  road. 

Friends 

'  Everybody  needs  a  friend.  Every  young  man  finds  a  turn- 
ing point  in  his  career,  a  point  in  his  life  when  he  wakes  up 
to  a  realization  of  his  responsibility  and  his  opportunity.  It 
may  be  that  a  word  of  advice,  of  caution,  of  recommendation 
given  at  the  right  time  will  make,  and  the  absence  of  it  will 
break  a  career.  It  is  most  fortunate  if  this  friend  is  his 
employer  or  the  representative  of  his  employer,  the  foreman, 
the  general  foreman,  the  master  mechanic,  the  train  master, 
the  chief  despatcher.  In  older  days  when  organizations  were 
small  it  was  the  boss  himself.  In  these  days  of  big  things  it 
is  the  representative  of  the  boss.  The  most  important  thing 
a  big  organization  can  do  is  to  provide  the  thing  that  bigness 
has  outgrown — personal  contact  with  big  unselfish  minds, 
minds  big  enough  to  give  a  point  of  view  to  an  individual. 
The  employer  is  really  the  best  friend  of  the  employee.  If 
this  is  not  true  in  any  case  it  must  be  made  true.  Then  it 
must  be  understood  by  every  officer  and  every  workman. 
How  shall  this  be  done?  It  must  be  somebody's  business  to 
get  it  done. 

Good  Soldiers 

Nobody  ever  wanted  "good  soldiers"  as  railroads  want 
them  now.  Railroad  men  are  good  soldiers,  but  who  are  their 
leaders  and  why?  Most  men  are  followers,  in  fact  everyone 
is  a  follower  of  some  sort.  We  worship  heroes  and  ideals. 
We  follow  leaders  more  able,  capable  or  perhaps  more  domi- 
nant than  ourselves.  Shall  we  follow  our  superior?  That 
depends  upon  their  leadership  and  we  are  "company  men" 
or  "organization  men"  depending  on  the  influences  and  their 
strength. 

What  is  to  be  done  about  it  when  others  lead  our  people 
away?  Is  there  nothing  we  can  do?  Let  us  remember  that 
the  "old  man"  used  to  be  the  leader,  and  let  us  consider  the 
possibility  of  regaining  some  of  his  leadership  in  the  days 
that  are  to  come.  It  will  be  needed.  Men  always  have  fol- 
lowed and  always  will  follow  those  whom  they  think  "get" 
them  most.  It  is  important  to  find  a  way  to  discover,  recog- 
nize and  reward  individual  ability. 

Discussion 

Talking  things  over  brings  co-operation.  When  people  get 
together  for  discussion  responsibility  is  necessarily  forced 
upon  those  present  and  the  natural  tendency  is  to  look  at 
the  question  from  the  other  man's  point  of  view.  This  is 
the  value  of  meetings,  especially  when  the  object  is  to  reveal 
and  develop  the  importance  of  the  person  who  has  a  tendency 
to  consider  himself  obscure  and  overlooked.  Nothing  in  any 
organization  helps  so  much  as  for  this  man  and  that  man 
to  stand  up  and  tell  in  his  own  way  what  or  who  is  holding 
him  back.  When  the  accused  must  answer  the  chances  are 
that  more  complete  understanding  will  be  reached.  The  chief 
who  is  present  is  not  the  only  one  who  will  begin  a  liberal 
education  from  discussions  with  his  foremen  or  his  men. 


Apprenticeship 

I  use  the  word  apprenticeship  with  hesitation  simply  be- 
cause to  most  people  it  suggests  merely  "trades."  It  really 
represents  training,  thorough  training  of  the  hands,  of  the 
mind  and  of  the  morals  of  the  lad.  What  we  need  today  is 
a  modern  up-to-date  substitute  which  will  fit  the  times  and 
the  change  from  an  employer  with  one  employee  to  the  mul- 
tiple employer  with  thousands  of  employees.  The  principles 
involved  remain  the  same.  Let  me  quote  from  a  report  of 
a  Massachusetts  Commission  on  industrial  training: 

"In  many  industries  the  processes  of  manufacture  and 
construction  are  made  more  difficult  and  more  expensive  by 
a  lack  of  skilled  workmen.  This  lack  is  not  chiefly  a  want 
of  manual  dexterity,  though  such  a  want  is  common,  but  a 
want  of  what  may  be  called  industrial  intelligence.  By  that 
is  meant  mental  power  to  see  beyond  the  tasks  which  occupy 
the  bench  for  the  moment,  to  the  operations  which  have  pre- 
ceded and  to  those  which  follow  it — power  to  take  in  the 
whole  process,  knowledge  of  materials,  ideas  of  cost,  ideas  of 
organization,  business  sense  and  a  conscience  which  recog- 
nizes obligation." 

Consider  what  the  sort  of  training  this  suggests  would 
mean  in  saving  money  for  the  railroads,  applicable  as  it  is 
to  every  department,  every  office,  the  track,  the  yard,  the  ter- 
minal, the  roundhouse  and  of  course  the  shop.  Apprentice- 
ship of  this  kind  should  not,  by  any  means,  be  limited  to  the 
shops.  Some  roads,  notably  the  Santa  Fe,  have  faithfully 
developed  apprenticeship  and  have  enjoyed  wonderful  re- 
sults. This  road  should  be  proud  of  the  1,506  graduates  of 
its  apprenticeship  courses.  What  has  been  done  with  shop 
trades  should  now  be  extended  to  every  department,  every 
office  and  every  job.    .  -   ; 

Selling  an  Idea 

Experience  in  selling  something  to  people  who  think  they 
do  not  want  it  would  help  the  leaders  of  big  organizations 
more  than  they  know.  An  organization  must  have  ideals. 
To  succeed  these  must  be  sold  to  those  who  are  to  carry  out 
the  principles — to  the  official  staff  and  by  them  they  must 
be  sold  to  the  rank  and  file.  Is  the  ideal  of  reduced  cost  of 
transportation  sold  to  the  men  in  the  ranks  ?  Do  many  of  the 
men  say,  "What  do  I  care?  There  is  more  coal,  more  ma- 
terial, and  more  time  where  this  came  from."  When  the 
ideal  that  the  roads  are  working  for  is  sold  to  the  men  the 
present  labor  problem  will  be  simplified.  Foremen  and 
subordinate  officials  can  and  I  believe  will  accomplish  this 
in  the  future,  but  selling  necessarily  involves  something  to 
sell — which  in  this  case  is  not  lacking — and  ability  to  bring 
the  purchaser's  mind  to  the  need  to  buy. 

Looking   Ahead  "  ~ 

How  are  we  to  look  ahead  when  we  have  so  many  troubles 
in  hand  ?  Troubles  we  shall  always  have  and  if  years  ago  we 
had  looked  into  the  future  on  the  personnel  question  our 
difficulties  today  would  be  less.  If  we  do  so  now  they  will 
be  less  ten  years  from  now. 

In  the  development  of  railroads  a  lot  has  happ)ened  since 
the  day  when  a  road  was  so  small  that  the  superintendent 
was  the  only  operating  officer — when  the  master  mechanic 
and  everybody  else,  having  to  do  with  (^ration,  reported  to 
the  superintendent.  The  old  "Czar"  system  has  gone.  In 
that  system  the  "Old  Man"  held  everyone's  job  in  the  palm 
of  his  hand,  hired  and  fired  as  he  liked,  rewarded  and  pun- 
ished as  the  old-time  head  of  the  family  rewarded  and  pun- 
ished his  children  and  there  was  no  one  to  question  him.  In 
those  days  the  captain  of  a  ship  held  little  more  power  than 
the  railroad  official.      r 

There  was  something  fine  about  the  old  method  when  the 
highest  operating  officer  knew^  everybody.  In  spite  of  the 
faults  of  the  system,  which  really  was  the  best  system  for  the 
time,  it  has  left  us  some  of  the  best  traditions  and  has  given 
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\^  transportation  service  some  of  the  best  of  men.     It  gave  co- 

■  operation.     Co-operation  had  to  be  because  there  was  some- 

•  one  on  hand  to  enforce  it.     This  effect  of  co-operation  has 
probably  done  more  than  any  other  one  thing  to  tie  railroad 

.;  men  together  and  make  so  many  of  the  old-time  railroaders 

•  feel  that  any  man  in  railroad  service  was,  in  a  large  sense, 
V  a  member  of  his  own  family.     This  feeling  is  not  as  strong 

■  :  today,  co-operation  is  not  as  common,  but  it  is,  and  will  re- 

■  main,  a  factor  that  we  cannot  do  without.     It  must  be  pro- 
.    vided. 

Another  feature  of  old-time  railroading  was  the  training 

of  men.     I  refer  not  only  to  apprenticeship,  but  to  the  careful 

training  of  every  new  man  for  his  job.    As  a  matter  of  course 

..  boys  entering  the  shops  were  apprentices,  so  also  were  fire- 

.  men,  brakemen  and  switchmen  and  all  the  rest.   In  those  days 

,    somebody  had  time  to  instruct  new  men.     Whatever  else  we 

.  say  of  those  days,  certain  features  of  the  times  indicate  a 

thoroughness  which  we  do  not  get  today.     In  days  of  old, 

■  promotion  was  controlled  by  prejudice,  by  favoritism,  some- 
7  times  by  family  ties,  but  with  all  the  faults  of  the  early  days, 

■  men  were  seldom  imported  from  other  roads. 

No  one  wants  the  old  days  back,  but  it  is  fitting  to  con- 
sider features  of  the  old  which  should  be  provided  with  the 
:  new.    Some  of  these  are  the  careful  selection  and  training  of 
..new  recruits,  the  spirit  of  the  railroad  men  of  older  days,  co- 
-  operation  and  the  intimate  knowledge  of  the  men  in  the  ranks 
.-  on  the  part  of  someone  in  authority.     Of  all  the  things  we 
-,  need  to  take  out  of  the  past  and  apply  to  the  future,  the 
.things  we  need  the  most  are  the  selection,  the  training  and 
:   the  knowledge  of  men.     Railroads  are  too  big,  even  depart- 
ments are  too  big  to  permit  the  operating  officers  to  know  who 
are  working  for  them,  but  some  substitute  for  these  features 
of  old  times  must  be  found.    A  way  must  be  found  for  fore- 
'  men  at  least,  or  sub- foremen,  thoroughly  to  know  the  men 
..working  for  them,  their  personalities,  their  capacities,  their 

■  abilities  and  their  qualifications  for  promotion.     This  and 
'    the  selection  and  training  of  men  may  be  supplied   under 

present  conditions  and  may  yet  make  railroad  service  as 
'  happy  as  it  ever  was,  but  to  accomplish  this  requires  a  lot  of 
'thought,  a  lot  of  time  and  a  definite  plan  which  will  enlist  the 


any  man  who  does  not  know  about  modem  training  method.-. 

When  railroads  start  in  to  tackle  their  production  problei 
in  as  thorough  a  fashion  and  with  as  complete  a  plan,  cos 
of  transportation  will  come  down.  Nothing  will  influence  th 
workers  as  a  real  plan  will  do  it.  When  they  understand  th 
plan,  its  objects  and  the  country's  need  of  it  the  workers  wil 
want  to  do  their  part  and  without  their  earnest  efforts  in  co 
operation  success  is  out  of  the  question. 

There  is  no  other  way.  An  enlightened  mind  is  the  greates 
asset  on  earth. 

Our  high  official  in  charge  of  personnel  cannot  be  e.\ 
pected  to  change  the  atmosphere  of  the  organization  quickl\ . 
He  will  not  himself  attempt  to  make  the  change.  He  will  no 
himself  attempt  personally  to  train  everybody.  He  will  se- 
that  everybody  on  the  road  is  trained,  that  every  officer  train- 
his  own  successor.  He  will  see  to  it  that  men  are  specified 
and  treated  as  carefully  as  steel  and  iron  are.  He  will  use 
the  entire  organization  and  will  inspire  everyone  in  it  by 
concentrated  effort  to  bring  out  the  best  in  every  individual 
in  the  direction  of  enlightened  team  work. 


Reducing  the  Fuel  Consumption  of  Power  Plants 
BY  WILLIAM  N.  ALLMAN 

(Continued    from    the    February    Issue) 

When  it  is  considered  that  only  about  57  p)er  cent  to  67 
per  cent  of  the  coal  that  is  consumed  in  the  average  plant 
is  utilized  for  producing  steam,  it  becomes  clear  that  it  is 
also  quite  an  important  matter  to  retain  the  heat  in  the  steam 
and  not  allow  it  to  escape  through  lack  of  proper  insulation. 

Heat  is  much  more  evasive  than  gas,  it  escapes  through  a 
Ijoiler  plate  or  pipe  about  like  water  through  a  sieve.  When 
it  is  considered  that  steam  carrying  a  pressure  of  only  100 
lb.  per  sq.  in.  has  a  temperature  of  about  338  deg.  F.  and 
that  on  the  hottest  summer  day  90  deg.  to  100  deg.  F.  would 
be  extremely  hot,  it  will  be  readily  observed  that  there  is  a 
tremendous  waste  due  to  leakage  if  proper  insulation  is  not 
provided  for. 

The  real  object  of  insulation  is  to  prevent  the  flow  of  heat 
frcm  the  container  to  the  outside  atmosphere.     It  has  often 


TABLE   1— TOTAL   HEAT  LOSS   IN  B.  T.  U.'S   PER   HOUR   PER  LINEAL  FOOT  OF  BARK  PIPE  OF  DIFFERENT  SIZES  AND  AT  VARIOUS 

TEMPERATURE    DIFFERENCES  AS  GIVEN   BELOW 
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co-operation  of  the  men.     It  calls  for  a  high  officer  whose  job 
it  is  to  see  it  done. 

•  When  specially  trained  men  were  wanted  in  1918,  C.  R. 
Dooley  and  staff  delivered  100,000  trained  men  to  the  army 
in  six  months  and  had  40,000  more  nearly  ready  when  the 
armistice  was  signed.  About  70,000  of  them  went  across,  men 
trained  in  67  different  trades.  These  men  were  selected  as 
well  as  trained.  Nothing  that  lies  before  the  railroads  is  as 
difficult  as  that.  The  report  which  outlines  the  problem,  the 
plan,  the  organization  and  the  execution  will  open  the  eyes  of 


been  noted  that  great  care  is  exercised  in  guarding  against 
losses  in  electrical  distribution  and  water  leakage  and  also 
against  undue  loss  in  steam  pressure  between  the  source  of 
power  and  the  prime  movers,  and  not  until  quite  recently  has 
there  been  the  great  care  given  to  insulation  that  now  mani- 
fests itself.  The  losses  in  heat  units  through  poor  insulation 
have  now  become  a  vital  factor  in  power  plant  operation,  and 
power  plant  engineers  and  managers  are  very  busily  engaged 
in  determining  where  the  losses  may  be  reduced  by  insulation. 
Inspection  of  Table  No.  1  will  readily  convey  the  enormous 
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:.jss  in  B.  t.  u.s  from  uninsulated  or  bare  surfaces  and  it  is 
a  surprising  fact  that  this  condition  has  been  allowed  to 
exist  so  generally.  It  has  been  estimated  that  the  loss  of 
heat  from  a  bare  or  poorly  insulated  surface  represents  a 
;0ss  in  fuel  ranging  from  25  per  cent  to  65  per  cent  and 
principally  for  the  reason  that  the  escaping  heat  is  not  visible 
his  can  hardly  be  realized.  If  on  the  other  hand  it  were 
visible,  it  would  be  so  perceptible  that  steps  would  very 
ijuickly  be  taken  to  correct  this  evil  and  prevent  the  loss. 

The  efficiency  of  an  insulating  material  is  expressed  by 
ihe  percentage  of  heat  saved  by  using  the  insulation  as  com- 
pared to  what  would  be  lost  if  no  insulation  were  used  and 
the  surface  left  bare  or  uninsulated. 

The  efficiency  of  all  insulation  varies  according  to  the 
size  of  pipe  to  which  it  is  applied  and  according  to  the  dif- 
ference in  temperature  between  the  steam  in  the  pipe  and  the 
air  surrounding  the  pipe,  as  well  as  according  to  the  thick- 
ness of  insulation.  Therefore  the  rate  of  flow  of  heat  through 
a  certain  thickness  of  material  and  at  a  certain  difference  in 
temperature,  determines  the  conductivity  of  the  material. 
The  relative  efficiencies  of  insulating  materials  are  obtained 
by  comparing  their  conductivities  under  similar  conditions. 
Heat  is  also  frequently  wasted  where  sections  of  insulation 
are  not  properly  joined  or  where  fittings  are  exposed. 

Table  No.  2  shows  what  losses  may  be  expected  from  un- 


Table  2 — Heat  Losses  from   Uninsulated  Hot  Schfaces 

ordinary  ste.\m  temperatures  •    ..'•;. 

Temperature  of  Surrounding  Air  70  Deg.  F. 

Difference  Ntimber 

between  Waste  of  sq.  ft. 

Steam  temper-  Less  per  of  coal  of  surface 

Steam                 tem-  ature  of  steam        sq.  ft.  in  lb.  that  wastes 

pressure           perature  and  surround-  per  howr  per  sq   ft.  a  ton  of 

(Eage)           (deft.  F.)  ing  air  (deg.  F.)  (B.  t.  u.)  per  year  coal  in  1  year 

0    212  142                      334  293  6.82 

10 240  170                     425  372  5.38 

25   267  197                    S22.S  458  4.37 

50   298  228                      644  564  3.55 

75  320  250      "...         737.5  646  3.10 

100  338  268       '  V  8*0  718  2.79 

ISO  366  296         y,:  :^..-  840  2.38 

200   388  318  lj7$'     -  945  2.12 

250   406  336  1,184  1,036  1.93 

Temperatures  Lower  Than  212  Deg.  F. 

Difference  Number 

between  surface  of  sq.  ft. 

Surface            temperature  Heat  loss  per  Waste  of  coal  of  surface  that 

temperature     and  surrounding  sq.  ft.  per  hour  in  lb.  per  sq.  wastes  a  ton  of 

(desr.  F.)          air  (deg.  F.)  (B.t.u.)  ft.  per  year  coal  in  1  year 

100.. 30  56.6  49.6  40.3 

120 50  97.5  85.4  23.4 

140 70  142  124.3  16.1 

160 90  190  166.3  12.03 

180 110  242  212  9.44 

200 130  298  5  261.5  7.65 

insulated  surface.     The  figures  are  conservative,  as  both  the 
boiler  efficiency  and  the  heat  value  of  the  coal  are  high  and 


paratively  worthless  at  high  temperatures.  Again  some  in- 
sulators are  fairly  good  on  the  initial  application  but  soon 
deteriorate  with  age  and  the  subjection  to  constant  heat. 

In  the  selection  of  an  efficient  covering  it  is  highly  impor- 
tant to  consider  its  heat  resisting  qualities,  mechanical  ability 
to  withstand  ordinary  wear  and  tear,  and  the  effect  of  expan- 
sion and  contraction  of  the  pipes.  To  obtain  more  horse- 
power from  the  coal  pile  is  the  chief  aim  of  all  power  plant 
managers  and  engineers  and  certainly  after  all  that  has  been 
said  and  written  on  this  most  important  subject  of  fuel  con- 
ser\'ation,  those  places  in  the  power  plant  that  spell  "loss" 
will  not  be  passed  up  and  remain  unnoticed. 

Another  appliance,  which  no  doubt  is  overlooked  and 
perhaps  not  considered  as  a  losing  factor  is  the  steam  trap. 
The  loss  of  steam  through  open  pet  cocks  or  through  leaky 
traps  is  quite  large.  This  loss  may  be  attributed  to  certain 
defects  in  the  device  and  it  is  therefore  highly  im|X)rtant  that 
they  receive  frequent  inspection. 

General  Suggestions 

The  United  States  Fuel  Administration  made  even,-  effort 
to  bring  home  to  fuel  users  the  gravity  of  the  situation  and 
the  importance  of  coal  and  power  econmny,  and  only  by  the 
whole-hearted  co-operation  of  all  concerned  in  the  operation 
of  the  plant  can  the  desired  savings  be  effected. 

The  call  for  men  trained  in  combustion  efficiency  is  now 
more  insistent  than  ever  before.  Even^^where  the  or}'  is  for 
greater  fuel  conservation,  more  efficient  methods  of  firing  and 
the  elimination  of  waste.  Therefore,  the  man  whose  training 
enables  him  to  solve  these  problems  scientifically  is  offered 
unlimited  opportunities  as  well  as  setting  a  standard  for  his 
subordinate.  The  Fuel  Administration  during  the  war  advo- 
cated keeping  a  record  of  the  temperatures  of  the  flue  gases 
as  they  leave  the  boilers.  It  was  stated  that  with  this  knowl- 
edge the  engineer  could  find  the  highest  working  efficiency 
and  immediately  discover  sources  of  waste,  while  without 
this  knowledge  operation  is  mere  guesswork. 

All  chief  engineers,  operating  engineers,  and  firemen  know, 
or  at  least  should  know,  that  decreasing  the  temperature  of 
chimney  gases  without  wasteful  excessive  air  admission  min- 
imizes coil  consumption.  The  ending  of  the  war  has  not 
changed  the  conditions  of  boiler  operation.  It  is  fullv  as 
imperative  to  save  fuel  now  as  it  was  while  the  war  was  on. 

In  summing  up  the  whole  matter  of  fuel  conservation,  it 
is  highly  important  not  to  overlook  what  may  appear  to  be 
the  small  matters,  for  example  it  has  l>een  found  that  scale 
only  1/50  in.  thick  on  the  boiler  tubes  often  means  a  loss 
in  heat  transference  of  9.4  per  cent  with  the  ccMisequent  addi- 
tional cost  for  extra  fuel.  Again,  the  pressure  continually 
dropping  means  only  extra  work  for  the  fireman,  sweatin.? 


Table   3 — Minimu.m    Thicknesses   of    Steam    Pipe    Insulation   That  Should   Be  Used  for   Given    Character  of    Service 


Steam 

pressures 

O  to     25  lb. 

24  to  100  lb. 

100  to  200  lb. 

Higher  pressures 

or  superheat 


Steam 
temperatures 

212°  to  267"  F. 

267°   to  338'  F. 

338°   to  388°  F. 

388°  to   500°  F. 

500°  to  600°  F. 


Thickness  of  insula- 
titm  for  pipes  larger 
than  4"  in  size      . . 
1"  or  standard* 
I'//' 
2"  or  double  standard 
2^/2"        ■-..-■'. 
3"       -'  '    -■■ 


Thickness  of  insula- 
tion for  pipes  2"  to 
4"  in  size 
1"  or  standard* 
-:■■..   l^" 
154- 
2"  or  double  standard 
2^," 


Thickness  of  insula* 
tion  for  pipes  '/i" 

to  154" 

1"  or  standard* 

1"  or  standard*..  - 

154" 

I'/j" 

2"  or  double  standard* 


For   higher   temperatures   obtain   special   recommendations. 

•Standard  and  double  standard  thickness  apply  to  85%  magnesia  insulation  only — other  thicknesses  apply  to  all  types  of  insulation. 
It  is  always  preferable   to   apply  insulation   (greater  than    iVs-tnch   thickness  in  two  or  more  layers  with  all  joints  broken  or  staggered. 


a  lesser  boiler  efficiency  or  inferior  grade  of  coal  would  cause 
even  a  greater  waste  in  pounds  of  coal. 

The  selection  of  the  proper  insulating  material  with  due 
reference  to  its  insulating  efficiency  and  durability  should 
follow  a  careful  analysis  of  the  conditions  and  requirements 
of  the  case  under  consideration.  The  greatest  savings,  of 
course,  are  to  be  effected  by  the  proper  insulation  of  the 
high  pressure  and  high  temperature  steam  lines. 

Not  every  pipe  covering  is  a  good  insulator,  under  all  con- 
ditions; some  may  be  effective  at  low  temperatures  and  com- 


away  with  shovel  and  slice  bar  to  hold  the  load,  and  perhaps 
a  job  cleaning  the  tubes  every  few  days.  To  a  trained  ob- 
server, howevCT,  it  may  indicate  conditions  that  no  amount 
of  tube  cleaning  will  remedy,  as  hot  gases  short-circuiting 
through  leaky  baffle  walls,  cold  air  sweeping  in  through 
myriads  of  tiny  cracks  in  the  setting,  clinker  pitted,  slowly 
cleaned  fire  boxes,  condensation  in  the  steam  lines,  imprc^r 
manipulation  of  dampers,  improper  care  and  adjustment  of 
heating  systems.  All  these  conditions  can  be  corrected  by 
giving  them  the  attention  they  deserve. 


The  Diesel  Engine  in  Railroad  Service 

May   Soon   Become   an   Important   Factor 
■:^'y  w-i'^j'y  In  Heavy  as  Well   as   Suburban  Traction 


THE  following  article  comprises  an  account  of  the  ex- 
tensive service  which  Diesel  engines  are  performing  in 
suburban  passenger  service  in  Sweden  and  a  short  out- 
line of  the  possibilities  of  this  form  of  prime-mover  in  heavy 
traction.  We  are  indebted  to  a  translation  from  Le  Genie 
Civil  of  October  16,  1920,  for  the  following  description  of 
the  Diesel-Electric  cars  designed  for  suburban  passenger 
service  in  Sweden  together  with  a  report  of  tests  which  have 
been  conducted  indicating  a  very  economical  fuel  per- 
formance for  these  cars. 
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Fig.  1 — Diesel  Engine  Composite  Car 


'The  second  part  of  this  article  dealing  with  the  broader 
phases  of  the  Diesel  locomotive  as  applied  to  heavy  traction  is 
contributed  by  Heinrich  Schneider  of  Baden,  Switzerland, 
who  has  made  a  close  study  of  the  Diesel  locomotive  for 
several  years  and  has  designed  a  number  of  improvements  to 
this  engine.  In  writing  this  part  of  the  article  it  was  the 
intention  to  outline  briefly  recent  developments  in  the  Diesel 
locomotive  and  draw  particular  attention  to  the  great  possi- 
bilities for  the  development  of  the  Diesel  locomotive  in  this 
country  on  account  of  its  superior  efficiency. 

Diesel-Electric  Cars  on  the  Swedish  Railways 

Gasoline-Electric  Motor  engines  have  been  studied  for  a 
certain  number  of  years  with  a  view  to  taking  the  place  of 
motor  engines  or  steam  engines  in  surburban  service.  Al- 
though, up  till  now,  this  class  of  car  is  not  widely  distributed, 
it  is  nevertheless  not  without  interest,  especially  in  countries 
which  are  rich  in  liquid  fuel,  and  its  use  may  even  be  con- 
sidered for  traction  on  certain  lines,  like  the  trans-African 
lines,  where  coal  and  water  are  lacking  and  where  electri- 
fication by  means  of  overhead  wire  would  incur  expenses 
out  of  proportion  to  the  traffic  to  be  expected  at  the  com- 
mencement. 

Amongst  the  motors  which  may  be  installed  on  motor- 
engines  of  this  class,  with  electrical  transmission  between 
them  and  the  axles,  the  Diesel  motors,  which  are  today  being 
extensively  constructed  in  all  industrial  countries,  offer  the 
well  known  advantages  of  strength  and  economy  which  have 
caused  them  to  be  adopted  on  board  submarines  and  numer- 
ous vessels.  It  is  desirable,  therefore,  to  give  some  consid- 
eration to  various  types  of  motor-engines  of  this  kind,  called 
for  the  sake  of  convenience  "Diesel-electric,"  that  have  been 
running  for  some  years  on  several  lines  of  small  Swedish 
railway  companies. 

There  were  no  less  than  four  different  types,  furnished 
with  successive  improvements,  of  these  motor-engines  work- 
ing in  Sweden  between  1913  and  1917,  which  continued  to 


nm  as  long  as  it  was  possible  to  obtain  the  petroleum  oils 
required  for  their  motors.  Moreover,  they  recommenced  their 
service  as  soon  as  this  period  of  scarcity  was  over.  A  state- 
ment of  the  characteristics  of  these  cars  will  be  found  in  the 
accompanying  table.  Each  of  these  types  includes  a  Diesel 
motor  with  six  (or  even  eight)  cylinders,  direct  connected 
to  a  dynamo  which  provides  current  for  two  motors  mounted 
on  the  axles  nearest  the  center  of  the  car,  or  on  those  which 
are  furthest  from  the  Diesel  motor. 

In  the  first  type,  (Fig.  1),  one  end  is  arranged  as  an  engine 
room  with  place  for  the  engine-driver;  then  comes  a  baggage 
compartment,  a  postal  compartment,  a  third  class  compart- 
ment (31  seats),  a  toilet,  an  entrance  hall,  a  small  second 
class  compartment  (10  seats),  and  finally  a  motorman's 
compartment  for  directing  backward  running.  The  second 
type  differs  little  from  the  first,  but  it  is  lighter.  Fig.  2  gives 
the  plan  of  the  third  type,  in  which  the  Diesel  motor  is  fitted 
in  the  middle  of  the  car,  while  the  two  ends  of  the  car  are 
occupied  by  freight  compartments  or  for  postal  service,  and 
by  the  two  motorman's  compartments.  Here  the  axles  are 
independent,  while  the  fourth  type,  in  which  the  body  of 
the  car  is  similar  to  the  foregoing,  is  mounted  on  two  trucks, 
each  of  which  carries  a  motor.  The  distribution  of  the  loads 
is  here  symmetrical  with  reference  to  the  center  of  the  car. 
All  the  cars  were  supplied  by  the  Generale  Electric  Company 
of  Vasteras  (Sweden)  and  the  motors  by  the  Atlas-Diesel 
Company.  The  following  description  specially  concerns  the 
third  type,  but  the  others  only  differ  in  the  various  disposal 

of  the  parts. 

Diesel  Motors 

Some  Diesel  motors  are  75,  others  120  horse  power.  The 
first  have  six  cylinders  in  line,  the  others  six  cylinders  in  V, 
and  have  speeds  respectively  of  550  and  500  revolutions  per 
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Fig.    2 — Diesel    Engine    Express    Car 

minute.  Fig.  3  represents  a  160  h.p.  motor  having  eight 
cylinders.  The  crank  shaft  is  completely  enclosed  in  a  gear- 
box which  supports  the  two  rows  of  cylinders  inclined  at 
40  deg.  The  compressor  for  the  injected  air  is  worked  by  a 
crank  at  the  end  of  the  main  shaft.  The  cylinders  and  yoke 
are  cast  in  one  piece.  The  valves  are  arranged  in  boxes 
which  may  be  taken  apart.  The  two  opposite  cylinders  are 
slightly  staggered  in  order  to  avoid  the  complication  of 
forked  connecting  rods. 

The  oil  fuel  is  passed  to  the  valves  by  a  single  pump, 
passing  through  distributors  which  allow  any  cylinder  to  be 
stopped.   The  regulation  of  the  pump's  output  is  effected  by 
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z.  regulator  which  acts  on  the  pump.    The  fuel  is  injected  brakes,  signals  and  distribution  of  sand.   The  following  are 

\)\j  air  compressed  to  about  60  atmospheres,  furnished  by  the  the  results  of  trials  of  the  motor  of  a  car  in  1916: 

compressor.   As  this  compressor  does  not  give  any  air  until  Bore  of  cylinder:  200  millimetres. 

:,fter  it  is  started,  there  are  reservoirs  of  air  which  are  filled  §*''°''*=240  millimetres.              '■'.->" 

,,,.,,                       .      .               .            rm       ,  Fuel:    Texas  oil. 

automatically  while  the  motor  is  in  motion.   The  burnt  gases  Trial  No.  1      Trial  No.  2 

ere  carried  by  a  collector  to  an  exhaust  box  and  come  out  LoaT'°.°.?*.!".^^.^.T.°.".?.*!  ,'.'.'."■.■.*'.*.'.' .'.'.'  lOOpercent       no  per  cent 

„bove  the  roof  of  the  car.   The  cylinders  and  the  compressor  Revolutions  per  minute 500                49s 

,     ,    ,  •        T         1    ,  ,  ,  Horse   power    »««»...         120  132 

re  cooled  by  water  circulated  by  a  pump  mounted  on  the  Consumption  of  oil:                     -       - 

,nd  of  the  distributing  shaft.  This  water  is  cooled  in  a  Pe^w'^.'l.v.::: ::'.:::::: ::::::::::         iloSS 

f-adiator  placed  on  the  roof.    In  order  to  prevent  the  water  Per  horse  power  hour... 192 

,T        ,            ,  ,                   ,         r                         11,                 ,  Pressure  of  air  injection  (kg.  per  sq.  cm.).                            5f 

rrom  getting  too  cold,  a  wooden  frame  may  be  placed  around 

ihe  radiator,  on  which  a  canvas  is  stretched.    At  each  end  Electrical  Equipment 

of  this  frame  doors  are  placed  which  can  be  opened  from  The  direct  connected  dynamo  delivers  its  power  direct  to 

inside  the  car  to  regulate  the  temperature  of  the  water.   It  is  motors  mounted  on  the  axle,  so  that  the  whole  power  of  the 
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Fig.   3 — 160    H.P.    Diesel    Engine    Designed   for    Railway   Service 


possible,  also,  in  winter,  to  let  the  water  pass  into  the  radi- 
ators of  the  car,  for  heating  purposes. 

The  motor  is  oiled  by  means  of  a  pump  which  takes  the 
oil  under  pressure  to  all  the  bearings.  Before  returning  to 
the  pump  this  oil  passes  through  a  filter  with  a  radiator, 
placed  under  the  car,  in  order  to  cool  it.  Reservoirs  for  the 
water  and  the  oil  fuel  are  fitted  under  the  ceiling  of  the  car. 
They  are  filled  by  means  of  outside  joints  and  hand  pumps 
placed  in  the  engine  room. 

The  motor  is  set  in  motion  electrically,  by  means  of  a 
storage  battery  placed  below  the  car.  At  this  time  the  dynamo 
works  as  a  motor,  and  all  the  necessary  connections  are  made 
automatically  by  turning  the  handle  of  the  controller  in  the 
driver's  cabin.  On  the  motor  is  fitted  a  small  compressor 
which  gives  air  at  approximately  six  atmospheres  for  the 


motor  can  be  utilized  no  matter  what  the  speed  of  the  car. 
The  dynamo  is  mounted  on  the  same  frame  as  the  Diesel 
motor  and  is  driven  by  means  of  a  flexible  elastic  coupling. 
The  dynamo  gives  a  continuous  current,  the  tension  of  which 
varies  between  wide  limits  up  to  about  550  volts.  It  has 
eight  poles,  and  is  furnished  with  commutation  poles  with 
excitation  shunt  and  series  windings  (the  latter  is  only  in 
circuit  when  the  generator  is  working  as  a  motor,  for  starting 
the  Diesel  motor  by  the  storage  batteries). 

The  two  traction  motors  are  series  motors,  with  commuta- 
tion poles.  They  drive  the  two  center  axles  by  means  of 
spur  wheels.  Their  frames  are  completely  closed,  and  di- 
vided into  two  halves,  the  lower  of  which  can  be  turned 
down  on  a  hinge;  in  this  way  the  interior  of  the  motor  can 
be  examined  without  raising  the  car.    The  motors  are  fixed 
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on  one  side  by  two  bearings  on  the  axle;  on  the  other  side 
the  spring  suspension  allows  the  motors  to  follow  the  move- 
ments of  the  axles.  In  case  of  one  motor  breaking  down, 
the  driver  can  put  it  out  of  action  from  his  seat  and  continue 
with  the  other. 

Tests  have  shown  that  a  40-ton  train  hauled  by  a  car  of 
the  first  type,  attains  the  following  speeds: 

/,■  ,-        On    the    levrl miles  per  hour  33 

'r.        With  a  pradient  of  0.3  per  cent 24 

■■•  .>         Vith   a   pradicnt   of  0.6    per   cent 17 

With  a  gradicrt  of    1   per  cent 12 

With  a  car  of  the  second  type,  with  the  same  motor  power, 
but  on  a  narrow  gage,  rather  higher  speeds  are  obtained. 
Types  3  and  4  are  furnished  with  motors  which  are  more 
powerful  and  intended  for  heavier  trains. 

In  the  motorman's  compartment  are  placed  all  the  instru- 
ments necessary  for  driving,  applying  the  brake  on  the  car 
and  controlling  the  machinery.  The  controllers  have  two 
drums,  one  to  change  the  direction  of  running  and  the  other 
to  regulate  the  speed  of  the  car.  The  direction  is  changed 
with  the  Diesel  motor  at  rest.  The  drum  for  changing  the 
speed  controls  the  starting  of  the  Diesel  motor,  the  connecting 
of  the  electric  motors,  and  the  variations  of  speed. 

Under  these  conditions,  the  car  is  easily  driven.  On  start- 
ing, the  handle  for  changing  the  direction  is  turned  as  de- 
sired; the  safety  knob  is  depressed,  and  the  handle  for 
changing  the  speed  is  turned  to  the  first  notch,  at  which 
moment  the  Diesel  motor  is  set  in  motion.  At  the  second  notch 
the  connections  for  setting  the  storage  batteries  in  action  are 
cut;  at  the  third  notch  the  car  starts.  By  continuing  to  turn 
the  handle  the  voltage  of  the  dynamo  is  increased,  and  there- 
fore the  speed  of  the  car.  On  stopping  the  safety  knob  is 
released  in  order  to  stop  the  Diesel  motor,  and  then  the 
handle  is  moved  back  to  the  starting  position.  When  the 
motive  power  is  not  required,  in  going  down  hill  for  instance, 
or  when  the  train  is  at  rest,  the  Diesel  motor  does  not  revolve, 
but  it  starts  instantly  when  necessar\-;  this,  of  course,  causes 
a  saving  of  fuel  and  lubricating  oil,  diminishes  the  wear  of 
the  machinery-  and  does  away  with  vibrations  while  the  car 
is  ."Standing  still.  .;      ; 

The  constant  voltage  current  required  for  starting  the 
Diesel  motor  and  for  lighting,  is  furnished  by  a  storage  bat- 
ter}' under  the  car.  This  batter}'  charges  itself  automatically 
during  the  running;  it  can  al?o  be  charged  while  the  car  is 
at  rest,  by  proceeding  in  the  same  way  as  for  .^^tarting,  but 
after  having  placed  the  switch  at  "charge"  the  traction 
motors  are,  in  this  case,  cut  off. 

■  -  ■ ;  .\  ->*'  ■   •         •  -     ~         Results  of  Tests  '     ■ ' 

In  February,  1919,  the  following  figures  were  obtained 
on  a  train  comprising  a  Diesel  electric  motor  engine  of 
Type  III,  a  passenger  car  with  two  trucks  and  a  passenger 
car  with  two  axles.    There  were  139  passengers  in  the  train: 

Weicht.  motor   c?r 32.8  tons 

■  Weifrht,  passeneer  car   with    trucks 25. S  tons 

'•  ;    WeiKht,  car  with  two  axles 16.0  tons 

.■..'.■••■'•■■-    Total      ....<.i 72.6tons 

■  .':.■•';    Weight.  1 .10  nersons    Tat   165  lb. ) 10.4  tons 

V  :  .   ,  ,-       Total      ...,.....<«....., 83.0  tons 

•   .^'■.'                    Strckholm-  Vastcras- 

Vasleras  Stockholm 

Distance     ". .  .(miles)               69  69 

Number  of  stations  stopped  at 8  8 

Time  during   which  car  was   running 3   h.    1    m.  2   h.    55   m. 

Time  during  which  motor  was  running....       1    h.    59  m.  2   h.    11    m. 

Ratio   of  these  times (per  cent)             65.5  74.5 

Average  speed  per  hour fmiles>               23  24 

Total  consumption  of  fuel (kilogr.)             47.5  46.5 

Consumption    of    fuel    per    1,000    ton-miles,              18.9  18.6 
the  average  weight  of  the  train  being  83 

tons    (pounds>              18.9  18.6 

Density  of  oil  fuel 0.815  0.815 

Consumption  rf  fuel  reported  during  two  weeks'   working: 

1st  week     2nd  week 

Weight   of  train (tons)  61.5               81.0 

Consumption    of    fuel    per   ton-kilometre. ..  .(grams)  6.11               5.38 

Statistics  from  the  service  of  six  cars  of  75  h.p.,  which 
were  in  use  during  the  years  1913  to  1917,  gives  rather  inter- 


esting information,  as  these  statistics  cover  more  than  650,000 
kilom.  In  1917,  these  cars  were  for  the  time  being  stopped 
on  account  of  lack  of  fuel,  but  at  the  end  of  1919  the  distance 
covered  was  more  than  one  million  kilometres,  which  corre- 
sponds to  a  daily  trip  of  more  than  600  kilom.  during  four 
years  and  a  half.  The  following  are  the  results  of  these 
statistics : 

Total  distance  cc vered (kilom.)  658,889 

Number  of  days  in  use 4,380 

Distance   covered   without   trailer (kilom.  >  395,664 

Distance  covered  with  trailer (kilom.)  263,225 

Number   of   kilometres   per    day 150 

Number  of  ton-kilometres 22.875,690 

Average    weight    of    train (tons)  34.8 

Consumption  of  fuel   per  ton-kilometre (grams)  9.65 

Consumption    of   lubricatinK   oil    per   kilometre.  ...  (grams)  11.95 

These  results  are  very  encouraging,  especially  if  compared 
with  those  obtained  with  other  oil-electric  vehicles,  by  which 
the  specific  consumption  was  generally  at  least  double.  On 
account  of  the  low  over-all  efficiency  of  steam  engines  and 
of  the  high  price  of  coal  in  Sweden,  it  has  been  estimated 
that,  under  the  same  conditions,  a  Diesel-electric  train  only 
expended  about  6  per  cent  as  much  in  fuel  as  a  steam  train. 
This  has  led  to  the  construction  of  motor-engines  with  mo- 
tors of  160  and  even  250  h.p,  A  250  h.p.  motor  will  draw 
a  train  carrying  300  passengers. 

Direct  Drive  Needed  for  Heavy  Traction 

In  the  discussion  of  the  Diesel  locomotive  contributed  by 
Heinrich  Schneider,  the  author  advocates  the  adaptation  of 
the  submarine  type  engine  for  locomotive  service,  with  direct 
drive.  The  following  is  an  abstract  of  Dr.  Schneider's  views : 

For  the  highest  economy  the  Diesel  Icxromotive  will  have 
to  be  given  serious  consideration  in  the  near  future.  In 
Europe  mechanical  engineers  are  quietly,  though  indefatiga- 
bly  working  at  the  perfection  of  this  style  of  locomotive. 
Owing  to  the  wear  and  tear,  the  destruction  during  the  time 
of  war  and  the  falling  off  in  the  production  which  still  con- 
tinues in  several  countries,  the  world  is  faced  with  the  neces- 
sity for  great  renewals  in  all  rolling  stock,  particularly 
locomotives.  The  increase  of  wages  as  well  as  the  high  prices 
for  coal  and  oil  necessitate  that  materially  greater  attention 
be  paid  to  the  economic  consumption  of  fuel  by  locomotives 
than  has  been  heretofore  required. 

Each  style  of  locomotive  has  its  special  field  of  activity, 
and  none  will  predominate  everywhere.  For  street  cars  noth- 
ing but  electric  propulsion  can  be  considered.  However,  the 
steam  locomotive  will  be  chiefly  employed  in  thinly  popu- 
lated and  mining  districts,  while  the  Diesel  locomotive  will 
find  its  greatest  sphere  of  activity  in  poor  coal  districts. 
There  is  an  unlimited  field  of  activity  for  the  Diesel  locomo- 
tive in  those  countries  and  parts  of  the  world  with  long 
railroads,  scattered  stations  and  low  traffic  density,  such  as 
South  America,  Africa,  Asia,  as  well  as  India.  China,  Russia, 
etc.,  which  are  not  highly  industrialized,  sparsely  populated 
and  without  large  coal  deposits. 

In  various  countries  there  is  at  present  the  desire  to  elec- 
trify all  railways.  However,  this  is  only  recommended  for 
countries  which  like  Switzerland  can  utilize  easily  exploited 
water  power.  In  other  countries  where  electric  power  is  to 
be  generated  from  coal  or  oil,  expensive  electric  power  sta- 
tions, collector  installations,  etc.,  and  ver\'  expensive  electric 
locomotives  are  required  for  the  electric  railway  installations. 
Such  installations,  can,  therefore,  only  be  considered  for 
countries  of  highly  cultivated  industry  and  large  population 
as  in  Europe  and  parts  of  the  United  States,  while  for  all 
other  countries  the  building  cost  and  working  expenses  of 
these  installations  are  very  extravagant.  It  is  here  that  the 
Diesel  locomotive  will  be  found  to  be  greatly  superior  to 
electric  railway  traction. 

As  with  the  autMnobile  for  which  electric  propulsion  has 
answered  in  city  traffic  only,  propulsion  by  combustion  en- 
gines has  proved  far  superior  in  all  other  departments. 
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The  construction  of  the  Diesel  locomotive  has  been  tried 
f  tr  many  years.  Diesel,  himself,  in  describing  his  motor  in 
l->97  pointed  out  the  following  advantages  offered  by  the 
Idesel  locomotive:  "The  concentration  of  great  capacity 
i  1  a  locomotive  requires,  for  economy,  long  and  heavy  trains. 
^\■ith  the  oil  motor  locomotive,  however,  the  greatest  economy 
would  be  obtained  with  short  and  frequent,  as  well  as 
-cparate  passenger,  freight  and  goods  trains."  Scherl  with 
iiis  single  rail  railway,  with  frequent  light  and  high  speed 
trains  points  out  the  same  thing. 

No  material  progress  has  been  made  for  the  last  30  years 
in  the  development  of  the  steam  locomotive  as  to  the  utiliza- 
tion of  heat.  It  is  only  by  the  insertion  of  the  superheater 
that  a  nominal  improvement  has  been  achieved  in  the  utiliza- 
tion of  fuel.  The  rapidity  with  which  all  railway  companies 
have  seized  upon  this  innovation  shows  their  eagerness  to 
improve  the  economy.  The  superheater  increased  the  utiliza- 
tion of  fuel  by  10  to  20  jjer  cent  while  the  Diesel  locomotive 
allows  of  an  increase  of  the  utilization  of  fuel  of  upwards 
of  200  per  cent  compared  with  the  exhaust  steam  engine. 
There  are,  however,  some  firms  in  central  Europe  at  present 
building  experimental  locomotives  with  steam  turbine  drive 
and  condensation  installation  and  this  may  bring  improve- 
ment in  the  consumption  of  fuel  compared  with  the  exhaust 
steam  locomotive  engine. 

If  we  but  view  the  construction  of  marine  engines  and 
motor  cars  which  likewise  forms  a  part  of  the  system  of 
communication,  we  find  that  the  progress  of  railways  has 
conspicuously  lagged.  It  is  to  be  expected  that  in  the  course 
of  some  years  a  considerable  development  will  occur  in  this 
field.  About  12  years  ago  the  first,  and  so  far  the  only, 
Diesel  locomotive  was  turned  out  in  Eurojje,  displaying  on 
its  trial  trip,  a  capacity  of  about  1,000  h.p.  and  a  speed  of 
100  km.  (62  miles)  per  hour.  Trial  trips  were  made  with 
this  locomotive  from  Berlin,  and  it  is  to  be  regretted  that 
nothing  was  published  in  regard  to  the  result.  For  the  pur- 
pose of  starting  there  was  an  auxiliary  compressor  of  ample 
capacity  installed  on  this  locomotive.  However,  it  appears 
that  the  difficulties  in  starting  were  nevertheless  so  great  as 
to  have  prevented  the  construction  of  further  Diesel  loco- 
motives of  this  description.  To  overcome  the  starting  diffi- 
culties arising  out  of  the  direct  prc^ulsion  by  the  Diesel 
locomotive,  electric  transmission  of  the  oil  engine  output 
to  the  driving  shafts  has  been  suggested.  This  arrangement, 
which  was  at  first  intended  for  narrow  gage  railways  only, 
has  found  employment  in  benzol  and  oil  dynamo  motor  cars, 
Important  firms  have  of  late  developed  this  construction  so 
far  that  it  can  already  compete  with  the  electric  motor  car 
and  the  steam  locomotive. 

In  the  matter  of  trunk  line  loconotives  of  highest  capacity, 
however,  there  can  be  no  talk  of  electric  transmission  since 
electric  motors  would  assume  such  large  space  and  weight 
as  to  require  a  whole  motor  car  to  themselves.  The  direct 
transmission  of  the  Diesel  engine  is  considerably  cheaper 
and  more  simple. 

The  great  possibilities  of  the  Diesel  locomotives  have  been 
recognized  for  a  long  time  past,  though  almost  unsurmount- 
able  difficulties  have  opposed  their  construction.  These,  how- 
ever, may  now  be  looked  upon  as  having  been  overcome  owing 
to  the  remarkable  evolution  of  oil  engines  during  recent 
years.  The  following  are  the  conditions  that  must  be  met 
in  the  construction  of  reliable  Diesel  locomotives: 

1 — A  reliable,  reversible  and  high  speed  Diesel  motor  is 
required. 

2 — Ability  to  start  the  train  by  means  of  an  oil  motor, 
bearing  in  mind  that  oil  motors  will  not  start  under 
load. 

3 — Special  construction  must  be  devised  for  the  accom- 
modation of  the  motors  and  driving  mechanism. 

It  is  one  of  the  objects  of  this  article  to  state  what  has 


been  accwnplished  toward  meeting  these  several  requirements. 
In  the  approved  engine  of  the  submarine  boat  we  find  the 
actual  construction  of  the  locomotive  driving  engine  ready 
for  use.  Cylinder  dimensions,  stroke,  and  rotation  figures 
are  almost  the  same.  Both  valve  motion  and  governing  ap- 
paratus remain  the  same,  ahhough  the  labor  of  adapting 
this  to  the  railway  service  is  not  to  be  underrated.  The 
starting  difficulties  have  been  solved  by  a  number  of  recent 
inventions,  only  a  portion  of  which  have  been  made  public. 

The  greatest  difficulty  in  regard  to  starting  has  been  over- 
come by  the  insertion  of  liquid  gears  of  two  different  types. 
By  the  employment  of  liquid  and  mechanical  gears  the  limit 
put  upon  the  direct  driven  locomotive  by  the  number  of 
revolutions,  the  stroke  and  piston  pressure  is  extended.  A 
particularly  hopeful  design  may  be  mentioned  in  which  the 
starting  apparatus  consists  of  but  one  rotating  part,  so  that 
a  considerable  increase  in  speed  is  possible.  Furthermore, 
there  is  a  design  which"  with  some  slight  alterations  will 
make  it  possible  to  use  the  submarine  boat  engine  for 
locomotives. 

America,  as  the  richest  oil  producing  country-  in  the  world, :     . 
with  her  highly  cultivated   industries,   her  great   financial.^ 
resources  and  her  tremendous  railway  system  is  the  very-    j. 
country  for  the  Diesel  locomotive.    It  is  therefore  difficult  j. 
to  realize  why  America  has  hitherto  paid  so  little  attention.  <: 
to  the  construction  of  oil  engines.    As  we  may  presume  that  •;  ,■ 
the  reason  for  this  lies  in  the  fact  that,  until  the  transfer-  ;.., 
mation  of  the  economic  state  of  things  brought  about  by  the  "  ■'■: 
war,  there  was  a  superfluity  of  cheap  fuel,  so  that  the  eco- 
nomical oil  motor  met  with  delayed  consideration  in  America 
as  compared  with  Europe  where  the  high  prices  for  com-  '.'  - 
bustibles  gave  rise  to  a  much  earlier  search   for  a  more 
economical  engine. 

At  present  strenuous  efforts  are  being  made  in  the  states, 
to  replace  the  steam  drive  in  shipbuilding  by  the  oil  motor  -. 
drive  for  which  the  large  marine  oil  engines  must  be  de- /■':;; 
veloped.   The  steam  locomotive  is  much  less  economical  than  ;••■•;' 
the  stationary  or  marine  steam  engine  or  turbine  and   yet 
these  have  been  replaced  by  the  oil  engine  for  some  time. 
If*  America  wants  to  extend  her  dominating  position  in  in- 
dustry to  the  construction  of  heat  engines,  she  will  be  obliged 
to  take  up  the  construction  of  Diesel  motors  and  oil  motOT 
locomotives. 

Central  Europe  engaged  vigorously  in  the  construction  of 
the  Diesel  motor  locomotive  before  the  war  but  all  such 
endeavors  were  interrupted  by  the  outbreak  of  hostilities. 
Although  Germany  is  economically  overthrown,  there  are 
several  influential  German  firms  who  are  energetically  push- 
ing the  construction  of  oil  motor  locomotives.  Hence  Ger- 
many appears  to  keep  up  the  lead  in  the  construction  of 
combustion  engines  in  spite  of  the  breakdown  she  has  suf- 
fered. It  is  high  time  to  get  rid  of  prejudices  concerning  the 
oil  motor  locomotive  because  of  its  apparently  insurmountable 
difficulties,  seeing  how  similar  mistaken  ideas  were  enter- 
tained for  so  many  years  about  the  Zeppelin  airship.  The  . 
oil  motor  with  a  capacity  equal  to  that  of  the  locomotive 
engine  is  already  available.  Owing  to  the  issues  of  the  war, 
the  world  enjoys  the  benefits  of  the  experience  with  the 
construction  of  the  submarine  oil  engine,  so  that  America 
is  now  in  a  position  to  utilize  this. 

That  the  evolution  of  the  Diesel  locomotive  engines  will 
take  years  is  considered  a  matter  of  course  by  every  au- 
thority, but  we  should  commence  all  the  sooner  with  studies 
and  preparatory  labors  for  the  oil  motor  locomotive  engine 
puts  the  highest  claims  on  the  engineering  art.  The  con- 
clusion to  be  arrived  at  from  these  observations  is  that  there 
are  no  longer  any  insurmountable  technical  obstacles  in  the 
way  of  the  construction  of  the  oil  locwnotive  and  that  there 
is  an  economical  necessity  for  substituting  the  far  superior 
oil  locomotive  for  the  steam  locomotive. 


Controversy  Before  Labor  Board  Continues 

::.!:•:;  Situation      Forcefully      Presented      by      Atterbury; 

Brotherhoods  Fail  to  Secure  President's  Intervention 


THE  immediate  abrogation  of  all  national  agreements, 
the  remanding  of  the  question  of  rules  and  working 
conditions  to  negotiation  between  each  carrier  and  its 
; ;    own  employees,  the  re-establishment  of  the  agreements,  rules 
and   working  conditions  in  effect  on   December  31,   1917, 
and  the  right  to  pay  unskilled  labor  not  less  than  the  pre- 
.    vailing  rate  of  wages  in  the  various  territories  served  by  any 
carrier,   were   requested   of   the   Railroad   Labor  Board   on 
January  31  by  General  W.  W.  Atterbury,  vice-president  of 
'    the  Pennsylvania  and  chairman  of  the  Labor  Committee  of 
the  Association  of  Railway   Executives.    The  request   was 
..    accompanied  by  a  vigorous  statement  of  the  present  pre- 
carious  financial  position  of  many  of  the  carriers.  General 
.    Atterbury  predicting  bankruptcy  for  many  and  a  resulting 
:,  financial  panic  unless  steps  are  taken  immediately  to  cut 
.  ^  needlessly  huge  wage  payments  and  thus  bring  operating 

-  expenses  into  proper  relation  to  the  operating  revenues  now 
accruing  under  increased  freight  and  passenger  rates. 

At  the  close  of  General  Atterbury's  statement,  which  has 

been  generally  quoted  in  the  press,  H.  T.  Hunt,  a  member 

:   of  the  public  group  on  the  Board,  and  Judge  R.  M.  Barton, 

chairman  of  the  Board,  suggested  that  representatives  of  the 

,'   railroads  and  the  employees  meet  to  formulate  means,   if 

■:    possible,  to  avert  the  disaster  predicted  by  General  Atter- 

...  bury.    To  this  suggestion  the  latter  replied  that  negotiation 

•  would  be  futile  because  of  the  dissimilarity  of  the  views  of 

;.:  the   executives   and   of  the  employees   and   because  of  the 

necessity  for  immediate  action. 

f^  Chairman  Barton  then  stated  that  the  requests  made  by 

;:  General  Atterbury  would  have  to  be  considered  in  executive 

session  but,  in  reply  to  a  question  of  B.  M.  Jewell,  president 

of  the   Railway   Employees'   Department   of  the   American 

-:  Federation   of  Labor,   he   said    that   representatives   of   the 

':  employees  would  be  heard  before  any  action  was  taken  by 

,.;  the  Board.   Mr.  Jewell  and  other  representatives  of  the  em- 

:.  ployees  present   at  the  hearing   declined   to  reply  to   Mr. 

Atterbury's  requests  or  to  make  any  statement  at  that  time. 

Mr.  Jewell,  however,  stated  that  he  would  prepare  a  reply 

if;  on  behalf  of  the  employees  to  be  presented  to  the  Board  later. 

General  Atterbury's  statement  was  made  after  the  Labor 

-  Committee  of  the  Association  of  Railway  Executives  had 
V  been  in  session  at  Chicago  for  three  days  discussing  the 
:"  present  labor  situation  and  formulating  plans  for  the  restora- 

-  tion  of  conditions  under  which  an  honest  day's  work  for  an 
■honest  day's  pay  might  be  rendered  by  railway  labor. 

:        Various  of  the  "independent"  railway  organizations  have 

'■-  been  fighting  since  the  beginning  of  the  present  hearings  for 

'.  the  right  to  present  their  views  regarding  national   agree- 

.■  ments  independently.    On  February  2  the  Board's  decision 

•    on  their  petitions  was  made  public,  representatives  of  these 

organizations  being  granted  the  right  to  be  heard  in  the 

present  case  despite  the  opposition  of  the  larger  brotherhoods 

v  who  have  maintained  that  the  members  of  the  independent 

organizations  are  adequately  represented  by  them. 

Appeal  to  President  Wilson 

The  vigorous  stand  taken  before  the  Railroad  Labor  Board 
'\  by  General  W.  W.  Atterbury.  vice-president  of  the  Pennsyl- 
ivania  and  chairman  of  the  Labor  Committee  of  the  Asso- 
ciation of  Railway  Executives,  against  the  continuance  of 
national  agreements  brought  forth  talk  of  general  railroad 
strikes,  charges  and  answers.  The  matter  finally  reached 
President  Wilson,  whom  representatives  of  the  labor  organ- 


ization petitioned  for  the  presentation  of  the  issues  involved 
to  Congress  and  representatives  of  the  carriers  followed  with 
specific  answers  to  the  charges  made  by  the  labor  leaders. 

The  executives  of  the  brotherhoods  filed  long  telegrams 
to  the  President,  declaring  that  they  did  not  believe  that  the 
carriers  were  in  the  financial  condition  outlined  by  General 
Atterbury  and  attacking  the  latter  for  "violating  all  decent 
proprieties,  disregarding  the  Transportation  Act  and  flouting 
existing  agencies  such  as  the  Interstate  Commerce  Commis- 
sion and  even  Congress  itself." 

"General  Atterbury 's  policy,"  the  telegram  charged,  "is  to 
disrupt  labor  unions,  turn  public  opinion  against  the  em- 
ployees and  place  wages  on  a  previous  basis  so  that  railway 
profits  might  be  enhanced  when  prosperity  returned." 

In  support  of  these  contentions,  the  telegrams  reiterated 
the  charges  of  mismanagement  and  control  by  a  New  York 
banking  group  which  have  been  made  repeatedly  during  the 
past  month  by  various  labor  leaders  and  which  are  under 
investigation  by  the  Interstate  Commerce  Commission. 

The  charges  made  in  the  employees'  telegram  were  imme- 
diately answered  by  T.  DeWitt  Cuyler,  chairman  of  the 
Association  of  Railway  Executives,  in  a  telegram  to  the 
President. 

President  Wilson  on  February  6  replied  to  the  telegrams 
addressed  to  him  by  the  railroad  labor  leaders  and  the  rail- 
road executives  at  Chicago  last  week,  declining  to  interfere 
in  any  way,  during  the  last  month  of  his  administration, 
in  the  controversy  between  the  railroad  executives  and  the 
labor  leaders  regarding  the  abrogation  of  the  national  agree- 
ments. The  labor  leaders  had  asked  for  a  Congressional 
investigation  of  the  railroad  situation  but  the  President  in 
his  reply  indicated  confidence  that  the  case  is  now  in  the 
hands  of  the  proper  tribunal  and  he  therefore  referred  the 
copies  of  the  telegrams  to  the  board  and  to  the  Interstate 
Commerce  Commission  ^or  such  action  as  they  may  deem 
wise.  The  President's  action  was  taken  on  recommendations 
made  to  him  by  John  Barton  Payne,  director  general  of 
railroads,  to  whom  the  telegrams  were  submitted  on  their 
receipt  last  week. 

B.  M.  Jewell,  president  of  the  railroad  department  of  the 
American  Federation  of  Labor,  declared  that  the  president's 
message  was  a  complete  vindication  of  the  stand  taken  by 
the  unions  in  that  it  "makes  it  perfectly  clear  that  the  board 
should  confine  its  jurisdiction  strictly  to  the  controversy  a» 
to  wages  and  working  conditions,  leaving  financial  matters 
to  the  Interstate  Commerce  Commission." 
Atterbury   Replies  to  Jewell 

W.  W.  Atterbury,  Chairman  of  the  Labor  Committee  of 
the  Association  of  Railway  Executives,  issued  a  statement 
on  Tuesday  in  reply  to  the  assertion  of  B.  M.  Jewell,  repre- 
senting the  employees,  that  President  Wilson's  reply  meant 
that  the  Board  would  consider  only  wages  and  working  con- 
ditions, and  that  financial  questions  would  be  considered  by 
the  Interstate  Commerce  Ccanmission. 

"His  hope  that  the  financial  results  of  existing  rules  and 
working  conditions  can  be  hidden  from  either  the  Labor 
Board  or  the  public  will  not  be  realized,"  said  Mr.  Atter- 
bury's statement. 

"He  would  maintain  indefensible  waste  and  inefficiency 
even  at  the  cost  of  destroying  the  earning  power  of  the  rail- 
roads or  of  compelling  them  to  go  to  the  Interstate  Commerce 
Commission  for  still  higher  rates. 
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"The  producers  and  consumers  of  the  country  cannot  sup- 
part  Mr.  Jewell's  program.  It  requires  no  conspiracy  against 
union  labor  to  explain  their  attitude  or  mine.  The  railroads 
are  struggling  to  regain  the  reasonable  productivity  of  a 
considerable  part  of  their  employees,  now  seriously  impaired 
hy  the  rules  and  working  conditions  coming  over  from  the 
war.  That  conspiracy  is  the  conspiracy  of  the  entire  country." 

This  reply  was  followed  in  turn  by  the  issuance  of  two 
statements  by  General  Atterbury  in  both  of  which  he  pre- 
sented evidence  to  sustain  his  contentions  made  before  the 
board  on  January  31. 

While  both  the  carriers  and  the  employees  were  publicly 
defining  their  respective  positions  in  this  controversy,  Mr, 
Jewell  petitioned  the  Labor  Board  for  additional  time  in 
which  to  prepare  his  reply  to  General  Atterbury's  requests. 
This  petition  was  opposed  by  E.  T,  Whiter,  who  presented 
a  letter  on  this  subject  written  by  General  Atterbury  and 
vigorously  opposing  any  further  extension  of  time.  After 
consideration  in  executive  session,  however,  the  Board 
granted  Mr.  Jewell's  request  and  February  10  was  set  as  the 
date  upon  which  he  would  be  heard. 

Mr.  Jewell  in  the  interval  granted  him  to  prepare  a  reply 
to  General  Atterbury,  repaired  to  New  York  and  retained 
Frank  P.  Walsh,  the  labor  counsel,  and  W.  Jett  Lauck, 
economist,  and  a  battery  of  publicity  men  to  assist  in  bring- 
ing a  conspiracy  charge  before  the  Board.  Mr.  Jewell 
planned  to  ask  for  postponement  of  consideration  of  the 
question  of  national  agreements  and  for  a  hearing  upon  the 
evidence  the  unions  wished  to  present  in  support  of  their 
charge  that  railway  executives  and  financiers  have  con- 
spired to  re-establish  autocratic  control  of  the  transportation 
industry. 

Chairman  Barton  in  opening  the  session  on  February  10 
read  a  resolution  passed  by  the  Board  which  prohibited  the 
presentation  of  such  evidence  and  which  pointed  out  that  the 
Interstate  Commerce  Commission  is  the  proper  body  before 
which  to  present  such  charges. 

Board  Denies  Immediate  Abrogation  of  National  Agreement 

The  Board's  resolution  also  denied  General  Atterbury's 
requests  for  immediate  abrogation  of  the  National  Agree- 
ments and  for  the  right  to  pay  unskilled  labor  the  prevailing 
rate  in  the  territory  where  they  are  employed.  The  resolution, 
after  reciting  the  history  of  the  present  case,  stated  that  the 
Board  must  hear  all  of  the  evidence  before  ruling  on  the 
National  Agreements  and  that  it  was  powerless  to  grant 
General  Atterbury's  request  regarding  unskilled  labor  be- 
cause the  matter  has  not  been  brought  before  the  Board  ac- 
cording to  the  procedure  outlined  by  the  Transportation  Act. 

After  a  short  recess  Mr.  Walsh  began  a  presentation  on 
behalf  of  the  employees.  He  confined  his  remarks  to  replies 
to  General  Atterbury,  attacking  the  Pennsylvania  and  charg- 
ing that  his  statements  are  misleading.  That  the  railroads 
are  in  a  precarious  financial  condition  was  denied  by  Mr. 
Walsh,  although  the  statement  was  not  accompanied  by  proof. 

B.  M.  Jewell,  appearing  before  the  Railroad  Labor  Board 
at  Chicago  on  February  17  in  the  resumption  of  hearings 
in  the  controversy  over  National  Agreements,  asked  that  the 
Board  take  the  following  steps  immediately: 

"First:  That  the  Board  refer  the  National  Agreements 
which  are  now  before  it  to  a  joint  conference  of  the  repre- 
sentatives of  the  railroads  and  of  the  labor  organizations 
with  the  recommendation  that  their  disagreements  be  adjusted 
by  negotiation  as  soon  as  possible — the  Board  agreeing  to 
pass  immediately  upon  any  points  of  difference  which  may 
arise  from  the  negotiations. 

"Second:  That  the  Board  request  the  representatives  of 
the  railroads  and  representatives  of  the  labor  organizations  to 
meet  the  Board  in  conference  to  consider  the  establishment 
of  boards  of  adjustment  as  contemplated  by  the  Transpor- 
tation Act. 


"Third:  That  in  reply  to  Mr.  Atterbury's  notice  to  the 
Board  and  his  subsequent  letter  to  the  chairman  advising  him 
that  he  contemplates  filing  a  flood  of  individual  complaints 
to  reduce  the  wages  of  unskilled  employees,  the  Board  recan- 
mend  to  Mr.  Atterbury  that  he  meet  in  general  conference 
with  the  representatives  of  the  employees  affected  so  that  the 
existing  General  Agreements  will  not  be  impaired  and  the 
matter  brought  to  the  Board  in  the  form  of  a  single  com- 
plaint." 

Mr.  Jewell  declared  his  constructive  proposals  were 
brought  forward  with  the  following  objects  in  view: 

"1.  To  insist  upon  the  fundamental  principle  of  col- 
lective bargaining  which  is  now  the  real  issue  before  the 
Board  in  our  pending  cases. 

"2.  To  expedite  the  cases  which  otherwise  will  absorb  a 
vast  amount  of  time  and  effort. 

"3.  And  to  restrain  Mr.  Atterbury  and  the  railroads  from 
preventing  the  proper  functioning  and  destroying  the  effec- 
tiveness of  this  Board  by  flooding  it  with  a  large  number  of 
individual  complaints  which  it  cannot  handle." 

Mr.  Jewell  also  asked  that  a  conference  be  called  imme- 
diately between  the  railroad  labor  chiefs  in  Chicago  and  the 
members  of  the  Association  of  Railway  Executives. 

Executives  Denounce  Conference  Plan 

The  Association  of  Railway  Executives  at  a  meeting  on 
February  18  unanimously  adopted  the  report  of  its  labor 
committee  and  passed  resolutions  refusing  to  enter  into  na- 
tional conferences  suggested  by  the  employees  as  a  means  of 
settling  differences  over  wages  of  unskilled  labor  and  working 
conditions. 

The  executives  denounced  the  employees'  proposed  con- 
ferences as  a  plan  by  labor  leaders  to  bring  about  national- 
ization of  the  railroads. 

The  committee  report  pointed  out  that  the  opposition  made 
by  the  roads  to  the  National  Agreements  and  the  position 
taken  today  was  not  to  be  construed  as  an  attack  on  labor 
organizations  themselves. 

"The  railroads  are  confronted  with  this  situation — while 
endeavoring  to  escape  from  one  set  of  rigid  and  uniform 
rules  and  working  conditions  inherited  from  the  war  they  are 
met  with  a  new  demand,  which,  if  acquiesced  in  by  the 
Labor  Board,  would  deprive  individual  carriers  of  direct 
negotiations  with  their  own  employees." 

Replying  to  statements  by  labor  leaders  that  the  railroads' 
suggestion  to  abrogate  the  National  Agreements  was  part  of 
a  plot  originating  in  Wall  street  to  break  down  the  labor 
organizations,  the  report  said: 

"The  record  demonstrates  that  the  railway^  have  acted 
throughout  independently,  primarily  in  their  own  interest, 
but  also  in  the  interest  of  the  shippers  and  farmers." 

Atlanta,  Birmingham  &  Atlantic  Case 

The  efforts  of  the  Atlanta,  Birmingham  &  Atlantic  to  se- 
cure authority  to  reduce  the  wages  of  its  employees  below 
the  rates  set  by  the  Board's  decision  of  last  July  have  at- 
tracted much  attention,  the  case  cwning  before  the  Board 
simultaneously  with  the  introduction  of  General  Atterbury's 
evidence  in  the  National  Agreements  hearings  outlining  iht 
precarious  financial  condition  of  many  of  the  carriers.  The 
case  is  also  viewed  with  interest  inasmuch  as  the  rulings  of 
the  Board  in  this  case  will  undoubtedly  establish  precedents 
which  will  serve  to  guide  the  Board,  the  carriers  and  the 
labor  organizations  in  preparing,  submitting  and  arguing 
future  cases  of  this  character.  It  is  not,  however,  considered 
in  the  light  of  a  test  case  by  railway  executives. 

The  Atlanta,  Birmingham  &  Atlantic  had  ordered  a  cut 
in  the  wages  of  its  employees  effective  on  February  1  because 
of  its  inability  to  meet  its  operating  expenses.  Despite  dras- 
tic reductions  in  working  forces  and  in  train  service  the 
carrier  was  losing  about  $100,000  a  month.    The  employees 
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:'.:■■.  .    objected  to  the  wage  cut  and,  when  conferences  were  held  be- 

•"  V    tween  their  representatives  and  representatives  of  the  carrier, 

o  :    a  controversy  arose  as  to  whether  the  wage  reduction  could 

.  ■       be  made  effective,  under  the  terms  of  the  Transportation  Act, 

Vc  •;    pending  a  decision  by  the  Labor  Board.   The  representatives 

"';     of  the  carrier  held  that  the  wage  cut  was  unavoidable  and 

•     ,.    would  have  to  be  made  on  the  date  announced  even  though 

the  Board  had  not  reached  a  decision  on  the  employees'  ap- 

V.-    peal.     The  employees   held   that  the  existing   rates   of  pay 

^  ;  .:    should  be  continued  until  the  Board  had  made  its  ruling. 

V   '         When  the  case  came  before  the  Labor  Board  on  January 

-■     ■    25,  the  employees  refused  to  present  evidence  in  the  case  until 

the  Board  had  instructed  the  carrier  to  rescind  its  wage  cut 

■.  ;     order.    The  representatives  of  the  carrier  after  presenting 

,  '■■:    voluminous  evidence  showing  the  financial  condition  of  the 

road,  held  that  they  had  not  violated  the  spirit  or  letter  of 

the  Transportation  Act  in  cutting  their  wages  first  and  then 

■.     '   coming  before  the  Board.    Subsequently  the  Board  passed  a 

/•        resolution  upholding  the  employees'  contention  and  ordering 

-.     the  carrier  to  rescind  its  wage  cut  order. 

Following  the  precedent  established  in  the  Atlanta,  Bir- 

•  •  mingham  &  Atlantic  case  the  Board  issued  an  order  on  Febru- 

;  :■    ary  14  directing  the  Erie  to  rescind  its  recent  order  reducing 

track  laborers'  wages,  re-establishing  the  seven-day  week  for 

'  train  despatchers  and  deducting  the  January  31  earnings  of 

'    ;     telegraphers.     The    order    was    to    have    been    effective    on 

'■■' ':   February  1. 

Fatal    Gasoline   Explosion    at   Memphis* 

>     .',  'On  January  24,  1921,  vapors  from  a  tank  car  of  casing- 
head  gasoline  on  the  Union  Railway  spur  on  Front  street, 
;:    Memphis,  Tenn.,  became  ignited  and  resulted  in  a  blast  that 
7;    killed    11    people   and   badly   injured    19   others.     Probably 
.40  or  50  men,  women  and  children  received  slight  injuries 
from  falling  debris  or  from  bums.    The  explosion  wrecked 
..  ;..    an  oil  plant,  levelled  a  block  of  frame  buildings  and  broke 
>.■    window  panes  within  a  radius  of  five  blocks,  the  estimated 
Sr    loss  being  $200,000. 

'^  :        Shipments  of  casinghead  gasoline  began  about  10  years 

ago  and  the  records  of  the  Bureau  of  Explosives  show  this 

-  -  '  disaster  to  be  the  sixteenth  serious  accident  that  has  resulted 

; .;-  from  the  removal  of  the  dome  cover  while  interior  pressure 

y  exi.sts  in  the  tank. 

The  gasoline  contained  in  the  car  was  a  volatile  product 

;  known  as  absorption  gasoline  with  a  gravity  of  81.5  deg. 

:..       Baume,  initial  boiling  point  of  80  deg.  F.  and  end  point  of 

-'  •     approximately  360  deg.  F.    The  car  was  spotted  on  Satur- 

^   ,    day,  January  22,  and  the  following  Monday  morning,  Janu- 

;  ■      ary  24,  a  negro  workman  at  the  plant  opened  the  tank  car 

'    ■    without  relieving  the  pressure  within.  The  pressure  of  vapors 

;.   that  existed  in  the  car  is  not  known  although  it  has  been 

said  that  the  relief  valves  had  been  giving  off  vapors  pre- 

.'.   vious  to  this  time.    This  statement  has  not  been  verified  but 

''I    probably  there  was  a  pressure  of  nearly  25  lb.,  at  which  the 

,.     valves  popped.    The  removal  of  the  dome  cover  resulted  in 

'^. ,;    the  sudden  relief  of  pressure  and  gasoline  vapor  and  liquid 

gasoline  boiled  out  of  the  dome  head  in  large  quantities. 

The  wind  from  the  west  in  carr\'ing  these  vapors  across  the 

street,  mixed  them  with  air  and  formed  readily  ignitable 

mixtures.    The  vapor  became  ignited  by  open  fires  in  the 

frame  buildings  on  that  side  of  the  street  and  instantly  there 

;   was  a  terrific  explosion  which  demolished  every  house  on 

-'  'the  west  half  of  that  block,  as  well  as  destroying  buildings 

in  the  blocks  north  and  east.    This  explosion  was  followed 

,  ;  by  a  second  and  more  muffled  one  which  was  made  by  the 

'   V  V  flame  flashing  back  to  the  tank  car  where  vapors  issuing  from 

■'■■y  the  dome  caught  fire  and  burned  as  they  came  out.     The 

*The  accrwint  of  tliis  explosion  is  taken  from  a  special  bulletin  issued 
■  ■■  by  the  TJureau  of  Explnsives  and  the  report  of  an  investigation  conducted 
-    ■  by  the  Department  of  the  Interior,  Bureau  of  Mines. 


damage  on  the  west  side  of  the  track  in  the  oil  plant  itsel; 
was  due  largely  to  the  fire  that  followed.  This  fire  causec; 
the  destruction  of  a  garage  containing  four  automobiles,  th 
ruin  of  a  warehouse  of  sheet  iron  construction  and  the  los  ^ 
of  several  hundred  barrels  of  oil  and  grease  stored  therein 
These  drums  of  oil  caused  several  minor  explosions  and 
upon  breaking,  burned  with  intense  heat. 

To  add  to  the  danger  of  the  fire,  there  were  seven  1 1 ,000 
gal.  tanks  filled  with  gasoline  and  kerosene,  which  stoo( 
opposite  the  garage  in  the  oil  plant,  and  five  more  tank, 
elevated  against  a  concrete  wall  at  the  west  side.  A  seconci 
car  of  absorption  gasoline,  spotted  at  the  same  time  as  the 
one  which  exploded,  was  vented  and  the  escaping  vapHars 
burned.  The  storage  tanks  also  were  vented  at  the  top  with 
nipples  enclosing  wire  gauze  and  as  vapors  formed  and 
j)assed  out  of  these  vents  into  the  air,  they  burned  quietly. 
Neither  the  second  tank  car  nor  any  of  the  tanks  were 
damaged  in  any  way.  It  is  interesting  to  note  that  after  the 
fire  had  been  extinguished,  the  car  from  which  the  explosion 
originated  was  still  about  half  full  of  gasoline.  The  car 
was  damaged  only  slightly  and  the  wooden  foot  boards  were 
only  partly  burned. 

The  investigation  of  the  accident  showed  that  the  colored 
employee,  Andrew  McKinley,  removed  the  dome  cover  with- 
out paying  attention  to  the  positive  directions  on  the  dome 
placards  pasted  over  the  dome  cover  joint  and  cautioning 
that  the  dome  cover  should  not  be  removed  until  after  re- 
lease of  all  interior  pressure  in  the  tank.  When  he  succeeded 
in  unscrewing  the  cover  it  was  thrown  into  the  air  by  interior 
pressure  in  the  tank  and  a  column  of  gas  and  liquid  was 
forced  vertically  upward  to  a  height  estimated  by  witnesses 
to  be  about  100  ft.  The  dome  cover  contains  vent  holes 
under  the  flange  and  above  the  threads,  the  object  of  which  is 
to  make  it  impossible  to  completely  unscrew  it  without  evi- 
dence of  interior  pressure  furnished  by  the  noise  of  vapor 
escaping  through  these  vents.  Witnesses  100  ft.  or  more 
away  from  the  car  testified  that  a  hissing  noise  of  growing 
intensity  was  heard  while  McKinley  was  engaged  in  un- 
screwing the  cover.  This  warning  as  well  as  the  warning  of 
the  dome  placard  was  disregarded. 

The  serious  results  of  this  explosion  demonstrate  once 
more  the  need  for  ceaseless  vigilance  in  handling  tank  cars 
of  gasoline  or  other  volatile  liquids  which  may  explode.  In 
handling  gasoline,  the  Interstate  Commerce  Commission  regu- 
lations require  that  a  car,  when  loaded,  must  have  a  certain 
voidance  above  the  gasoline.  This  voidance  is  to  take  care 
of  any  expansion  of  the  liquid  which  may  occur  if  it  becomes 
heated  in  transit.  Safety  valves  are  provided  which  will 
relieve  any  pressure  above  25  lb.  within  the  car.  These 
valves  should  always  be  opened  before  the  tank  car  is  un- 
loaded. In  case  pressure  develops,  the  car  can  be  sprayed 
with  water  and  the  resultant  cooling  will  condense  the  greater 
part  of  these  powerful  vapors,  thus  reducing  the  pressure 
measurably. 

Another  way  to  relieve  the  pressure  is  by  leaving  the  valve 
open  and  allowing  the  gas  to  dissipate  slowly.  In  addition, 
there  are  in  the  dome  cover  several  holes  above  the  threads 
which  will  allow  the  escape  of  vapors  before  the  cover  is 
entirely  removed,  thus  warning  a  man  when  there  is  pressure 
within.  In  no  case  should  the  dome  cover  be  removed  until 
this  pressure  is  relieved. 


"Only  about  9  per  cent  of  the  country's  factories  are  properly 
illuminated,"  says  Industrial  Power.  "Thirty-five  per  cent  of  our 
factories  have  not  changed  their  lighting  systems  in  five  years, 
notwithstanding  that  the  lighting  art  has  been  revolutionized  dur- 
ing this  time.  In  other  words,  35  per  cent  of  America's  industrial 
plants  are  five  years  behind  the  times  in  a  matter  that  may  affect 
their  output  anjrwhere  up  to  35  per  cent." 


J'irginian  Gondola  Car  of  120  Tons  Capacity 


120-Ton  Cars  Now  in  Service  on  the  Virginian 

.:     ■  v\       Gross   Load  Behind  Tender  Increased  from  7,950  to  -    ...; 

;.  :;•:>:;'      13,200  Tons ;  First  Application  of  New  Six  Wheel  Truck       ;.  s  - ;  -.{;,.'!;  — . 


THE    Virginian    Railway    has    recently    received    from 
the  Pressed  Steel  Car  Company  at  Pittsburgh,   1,000 
steel  gondola  coal   cars  of   120  tons  capacity.     This 
equipment  is  the  heaviest  in  the  history  of  transportation  and 
is  notable  for  two  reasons:  First,  because  it  is  the  first  in- 
stance where  a  large  number  of  cars  of  such  extremely  high 


Interior  of  the   Car   Body,   Showing    Gusset   Side  Stakes,    Bolsters   and    Cross    Bearers 


capacity  have  been  placed  in  service,  and,  second,  because  the 
equipment  has  been  developed  especially  to  meet  the  operat- 
ing conditions  on  the  Virginian  road. 

The  circumstances  that  led  the  Virginian  to  go  from  the 
use  of  55-ton  cars  to  120-ton  cars  are  worthv  of  comment. 


Of  the  total  traffic  handled  by  the  Virginian,  92  per  cent  is 
coal,  moving  to  tidewater  and  inland  points  from  mines  west 
of  Princeton,  West  Virginia,  the  greater  portion  of  which 
moves  to  Sewalls, Point  pier,  342  miles  from  Princetcm.  The 
profile  consists  principally  of  slight  descending  grades;  thus 
the  tonnage  that  can  be  handled  in  a  single  train  is  limited 

over  a  large  part  of  the  line,  not 
by  the  tractive  capacity  of  the  lo- 
comotive, but  by  the  difficulty  of 
securing  proper  operation  of'  the 
air  brakes  in  the  handling  of  long 
trains  on  descending  grades  to 
avoid  break-in-twos. 

Since  such  a  large  proportion  of 
the  traffic  consists  of  tidewater 
coal,  the  normal  operation  of  the 
road  depends  upon  the  ability  to 
dump  cars  promptly  on  arrival  at 
the  pier.  In  order  to  secure  the 
maximum  capacity  of  the  pier 
duplicate  unloading  facilities  have 
been  provided.  Two  separate  car 
dumpers,  one  handling  a  5 5 -ton 
car  and  the  other  two  55-ton  cars, 
or  one  120-ton  car,  dump  into 
electrically  operated  conveyor  cars. 
The  conveyor  cars  from  one 
dumper  are  drawn  by  a  cable  haul- 
ing system  up  an  incline  to  the  top 
of  the  pier,  from  which  point  they 
are  moved  by  electricity  to  the 
proper  chute  and  the  coal  dumped 
through  by  air  pressure.  The 
other  dumper  is  served  by  an  ele- 
vator that  lifts  the  car  to  a  track 
running  over  the  pier  pockets. 
Under  normal  conditions  the 
..  ' :  ;.  Virginian  moves  a  large  pro- 
portion of  its  traffic  in  its  own  equipment,  consisting  prin- 
cipally of  gondola  and  hopper  cars  of  55  tons  capacity  and, 
latterly,  120  tons  capacity.  Two  of  the  former  cars  can  be 
handled  on  the  two-car  dumper,  or  one  120-ton  car,  from 
which  it  will  be  noted  that  the  adoption  of  a  car  earning 
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ol>jeitt'd  to  the  wauc  cut  and,  when  cunfcrciKc?  were  held  be- 
tween their  representatives  and  rei)resentatives  of  the  carrier, 
a  controversy  arose  as  to  wliether  the  wage  reduction  could 
be  made  effective,  uiukr  the  terms  of  the  'l"ransj)ortation  Act. 
pending  a  deci>ion  by  the  Labor  Board.  The  representatives 
of  the  carrier  held  that  the  wage  cut  was  unavoidalile  and 
would  have-  to  be  nnule  on  the  date  announced  even  though 
the  Board  had  not  reached  a  decision  on  the  enii)loyecs'  ap- 
|)eal.  The  employees  held  that  the  existing  rates  of  pay 
should   \)v  continued   until   the   lioard   had   made   it.-   ruling. 

When  the  case  came  before  the  Lal)or  Board  on  January 
2>.  the  employees  refused  to  present  evidence  in  the  case  until 
the  Board  had  instruttetl  the  carrier  to  rescind  it-  wage  cut 
order.  The  representatives  of  the  carrier  after  [ire-enting 
voluminous  evitleme  showing  the  financial  condition  of  the 
road,  held  that  they  had  not  violated  the  sj)irit  or  letter  of 
the  Transportation  Act  in  cutting  their  wages  hrst  and  then 
coming  before  the  Jioard.  Subse(|Uently  the  Board  j)a— ed  a 
resohition  upholding  the  employees'  contention  and  ordering 
the-  c  arrier  to  re.>cind  its  wage  cut  order. 

Following  the  i)recedent  established  in  the  Atlanta,  Bir- 
mingham &  Atlantic  case  the  Board  issued  an  order  on  Febru- 
arv  14  directing  the  Frie  to  re.-cind  its  recent  order  reducing 
trac  k  laborers*  wages,  re-establishing  the  scvcn-da\  week  for 
traiti  de.-patchers  and  deducting  the  January  A\  earnings  of 
telcgrapher>.  The  order  was  to  have  been  tflcrtive  on 
Fcbruar\    1. 


Katal    (iasoIiiK-    Kxplosioii    at     Mt'inphis'-' 

Un  Fanuarv  24.  l'>21,  vaf»(jr>  from  a  tank  >ar  of  casing- 
head  ga.^oline  on  the  Union  Railway  -pur  on  Front  -trc-et. 
Mem|ihis,  'J\nn..  became  ignited  and  n.-ulted  in  a  bla>t  that 
killed  11  peoi)le  and  badly  injured  ]^)  other.-.  Probably 
40  or  .^(1  men.  women  and  chilclren  reteived  slight  injuries 
from  falling  debris  or  from  burns.  The  exj)losion  wrecked 
an  oil  i)lant,  levelled  a  blcnk  of  frame  buildings  and  broke 
window  panes  within  a  radius  of  t'lve  block-,  the  e.-timated 
lo.-s  being  $200,000. 

Shipments  of  casinghead  gasoline  began  about  1')  \ear- 
ago  and  the  records  of  the  Bureau  f)f,  Fxplo-ive-  show  thi- 
disaster  to  be  the  sixteenth  serious  accident  that  has  resulted 
from  the  removal  of  the  dome  cover,  while  interior  pres-ure 
cxi.<;t?  in  the  t.mk. 

The  gasoline  contained  in  the  car  was  a  volatile  product 
known  as  absor|)tion  gasoline  with  a  gravity  of  S1.,>  dc-g. 
Jiaume.  initial  l)oiling  point  of  SO  deg.  F.  and  end  \n>\ut  of 
ap[>roximately  .><»()  deg.  F.  The  car  wa-  spottc-d  on  Satur- 
dav,  fanuarv  22,  and  the  following  Monday  morning,  Janu- 
ary 24.  a  negro  workman  at  the  plant  opened  the  tank  car 
without  relieving  the  jiressure  within.  The  pres-ure  of  vapor- 
that  existed  in  the  car  is  not  known  although  it  has  been 
said  that  the  relief  valves  had  been  giving  off  vajiors  pre- 
vious to  this  time.  This  state-nient  ha<  not  l»e-en  verified  but 
I)robably  there  was  a  i>ressure-  of  nearly  25  lb.,  at  which  the 
valves  po|)ped.  The  removal  of  the  dome  cover  resulted  in 
the  .'iudden  relief  of  j)ressure  and  gasoline  vapor  and  li(|uid 
gasoline  boiled  out  of  the  dome  head  in  large  (|uantitie>. 
The  wind  from  the  west  in  carrying  the.<e  vapors  across  the 
street,  mixed  them  with  air  and  formed  readily  ignitable 
mixtures.  The  vapor  became  ignited  by  open  fires  in  the 
frame  buildings  on  that  side  of  the  street  and  instantly  there 
was  a  territic  explosion  which  demoli.-hed  every  house  on 
the  west  half  of  that  block,  as  well  as  destroying  buildings 
in  the  blocks  north  and  east.  This  explosion  was  followed 
by  a  .second  and  more  muffled  one  which  was  made  by  the 
flame  flashing  back  to  the  tank  car  where  vapors  issuing  from 
the  dome  caught  fire  and  burned   as  they  came  out.     The 

•The  account  of  this  exrihision  is  t.ik-pn  from  .t  special  hullctin  i'scied 
hv  the  r,tirea<i  if  Kxi>l  «ivcs  an'l  the  reifort  <  f  an  inveslifraticn  tornluctcd 
hy  the  Department  of  the  Interior,  P.ureau  of  Mines. 


damage  on  the  west  side  of  the  track  in  the  oil  j)lant  itsel 
was  due  largely  to  the  fire  that  followed.  This  fire  cause 
the  destruction  of  a  garage  contafning  four  automobiles,  tb 
ruin  of  a  warehouse  of  sheet  iron  construction  and  the  la> 
of  .several  hundred  l)arrels  of  oil  and  grease  stored  thereii 
ihese  drums  of  oil  caused  several  minor  exj)lo>ion-  ane 
u()on  breaking,  burned  with  intense  heat.    - 

To  add  to  the  danger  of  the  tire,  there  were  seven  ll.OOc 
gal.    tanks    filled    witii   gasoline   and   kerosene,    wliich    stcx;' 
op|)osite   the   garage   in   the   oil   j)lant,   and    U\c   more   tank 
elevated  again.st  a  concrete  wall  at  the  west  side.    A  secon. 
car  of  absorption  gasoline,  spotted  at  the  same  time  as  th 
one    which    exi)lodecl,    wa-    vented    and    the   escaping   va{K>r- 
burned.    The  storage  tanks  al-o  were  vented  at  the  top  with 
nip|)les   enclosing    wire   gau/-e    and    as    vaj)ors    formed    anc! 
pas.-^ed  out  of  the.<e  vents  into  the  air,  thev   l>urned  (|uieth 
Neither    the    second    tank    car    nor    any    of    the    tanks    were 
damaged  in  any  wa\.    It  is  interesting  to  note  tiiat  .ifter  tht 
fire  had  l)een  extinguished,  the  car  from  which  the  explosion 
originated   was   still   about   half   full   of   gasoline.     Tlie   car 
was  damage-d  only  sliglitly  and  the  wocjden  foot  boards  were 
only  partl\-  burned. 

The  invc-stigation  of  the  ac«  ident  showed  that  the  colore.l 
employee.  Andrew  Me  Kinley.  removed  the  dome  covt-r  with- 
out pa\ing  attention  to  the  positive  directions  on  the  dome 
placards  pasted  over  the  dome  cover  joint  and  catitioninL' 
tliat  the  dome  cover  should  not  be  removed  until  after  re- 
lease of  all  interior  pressure  in  the  tank.  Wlien  he  succeeded 
in  unsc  rewing  the  cover  it  was  thrown  into  the  air  ii\  interior 
pressure  in  the  tank  and  a  (olumn  of  ga-  and  li<|uid  wa.- 
foncd  vertieall)-  u|>ward  to  a  height  estimati'cl  1>\  uitiu-res 
to  be  about  100  ft.  The  dome  cover  contain-  vent  holes 
under  the  tlan^e  and  aliove  the  threads,  the  oltjeet  of  which  i- 
to  make  it  impossible  to  completely  unscrew  it  without  evi- 
dence of  interior  j)ressure  furni-lied  by  the  noise-  of  v.ijKjr 
(•-ca|»ing  through  these  vents.  Witnesses  ]00  ft.  or  more 
away  fnjm  the  car  testified  that  a  hissing  noise  of  growinj^ 
intensity  was  heard  while  McKinley  was  eng.iged  in  un- 
-crewing  the  cover.  This  warning  as  well  a-  tlie  w.irninL.'  of 
tile  dome  placard  was  disregarded. 

rile  -erious  results  of  this  ex|)losion  demon-irate  once 
more  the  need  for  ceaseless  vigilance  in  handling  tank  cars 
of  gasoline  or  otiier  volatile  li(|uids  wliiih  uvav  explode.  In 
handling  gasoline,  the  Interstate  Commerce  ("ommission  re<:u- 
lations  re<|uire  that  a  car.  when  loaded,  must  have  a  certain 
\oidance  alxive  the  ga.<oIine.  This  voidance  is  to  take  care 
of  any  e\|)an<ion  of  the  lic|uid  wjiich  may  occur  if  it  becomes 
heated  in  transit.  Safety  valves  are  i)rovided  which  will 
relieve  any  pressure  above  2.^  lb.  within  the  car.  These 
valves  should  always  be  oj)ened  before  the  taitk  car  is  un- 
1<  aded.  In  case  [)rcs.-ure  develops,  the  car  can  l)e  spraved 
with  water  and  the  resultant  cooling  will  condense  the  greater 
jiart  of  the.se  powerful  vapors,  thus  reducing  the  j)res.-ure 
measurably. 

.\nother  way  to  relieve  the  jiressure  is  by  leaving  the  valve 
open  and  allowing  the  gas  to  dissipate  slowly.  In  addition, 
there  are  in  the  dome  cover  several  holes  above  tlie  threads 
wiiicli  will  allow  the  e.scape  of  vapors  before  the  cover  is 
entirely  removed,  thus  warning  a  man  when  tiiere  is  prcs.-ure 
within.  In  no  case  should  the  dome  cover  be  removed  until 
this  pressure  is  relieved. 


"Only  .aroit  9  per  ce^nt  of  the  country's  factories  are  properly 
illuniiiiatcd,"  says  Industrial  I'ower.  "Thirty-Uvc  i>er  cent  of  our 
factories  have  not  changed  their  lighting  systems  in  five  years, 
notwithstanding  that  the  h'ghtinR  art  has  been  revuhitionized  dur- 
ing this  time.  In  other  words.  35  per  cent  of  America'?  industrial 
l)lants  arc  five  years  behind  the  times  in  a  matter  that  may  affect 
their  cnitput  anywhere  up  to  35  per  cent." 
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120-Toii  Cars  Now  in  Service  on  the  Virginian 

Gross   Load    Heliiiid   Tender   Tiiereased    from   7.930   to 
J 3.200  Tons:  First  A|>|)li('atioii  of  New  Six  \^  heel  Truek 


THM     \'iriiini;m     R;iil\v;i\     li;i>    recently     rereived     from 
tiu     I're-sed   Steel    (";ir   ("unipany   at   Pittshurijli.    l.OOU 
-:n  1    Lrtindolu    eoal    ear>   of    1  JO   tons   capaeit}'.      This 
(•<|ui[>nuiu  i>  the  heaviest  in  tiie  history  of  transportation  and 
!•<  notaiile  for  two  rea><>n.-:   First,  lurause  it  is  the  first  in- 
-lan(  e  where  a  lariie  nuniWer  of  ears  of  sui  ii  extrenielv  hiuli 


Interior   of   the   Car    Body.    Showing    Gusset   Side   Stakes,    Bolsters   and    Cross    Bearers 

eapaeity  have  heen  plaied  in  serviee,  and.  seeond.  heeause  the 
t"<|ui|)ment  has  U-en  developed  especially  to  meet  the  operat- 
inii  ei;nditiv>n*  on   tlu'  X'iru'inian   road. 

The  circumstance^  tliat  led  the  \'ir<iinian  to  i^o   from  tli*' 
u-ie  (f   55-ton  car»  to   1  JO-ton   cars  are  worthv  of  comm -nT 


Of  the  total  traflli  handled  by  the  A'iriiinian.  02  per  cent  in 
coal,  moving  to  tidewater  and  inland  points  from  mines  Wv>t 
of  Princeton.  West  \ir-jinia.  the  greater  portion  (»f  whi«h 
moves  to  Sewall-  Point  pier,  .>42  miles  from  Princeton.  The 
prolile  consist-  principally  of  sli^lit  descendinu  i;radc>;  thus 
the  tonnage  that  caw  he  handled  in  a  .•single  train  is  limited 

over  a  large  part  of  the  line,  not 
hy  tlie  tractive  cafjacity  of  the  lo- 
comotive, hut  l.y  tile  difficultv  of 
securintr  |)rojK-r  operation  of  the 
air  l)rake>  in  tlie  handling  of  Icjng 
trains  on  descending  grades  to 
avoid   l)reak-in-two>. 

Sin.-e  >uch  a  larire  proj)ortion  of 
the  traftic  con>i>t-  of  ti<le\vater 
»<)al,  the  normal  o|)eration  of  the 
road  dejX'nd.-  upon  tiie  ai)ilit\  to 
dumj)  cars  jiromptly  on  arrival  at 
the  pier.  In  order  to  -ecu re  the 
maximum  capa<it\  of  tlu-  pier 
duidicate  unloading  facilities  have 
I»eeii  provided.  Ivvo  separate  car 
dumper>.  one  handliiin  a  55-ton 
car  and  the  other  two  55-ton  cars. 
or  one  120.-ton  car.  dump  into 
electrically  oi>crateci  crmveyor  car>. 
The  conveyor  car>  from  one? 
dum|>er  are  drawn  1>\  a  calde  haul- 
ing sy.>item  up  an  incline  to  tlie  top 
of  the  |)ier.  from  which  point  thcv 
an-  moved  l>y  electricity  tc)  the 
proper  chute  and  the  (o.ij  dumped 
through  l»y  air  pre»ure.  The 
other  dumjKT  i-  served  hy  an  ele- 
vator that  lifts  the  car  to  a  track 
running  <jver  the  piiT  pcnkets. 

rncier  normal  condition.-  the 
\"'rginian  moves  a  large  pro- 
}>ortion  v.i  its  traffic  in  its  own  ecjuijjment.  consisting  prin- 
ci|)ally  c;f  uondola  and  hoj)per  cars  of  55  tons  capacity  antj. 
latterly.  1  20  tons  capacity.  Two  of  the  former  cars  can  he 
handled  on  the  two-car  dumper,  or  one  1 2fl-ton  car.  from 
which   it  will  he  noted  that  the  adojition  of  a  car  carryinir 
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a  less  load  would  have  the  effect  of  reducing  the  capacity  of 
tl  e  dumper  and  the  efficiency  of  the  pier.  With  this  in  mind, 
plans  were  made  for  the  development  of  equipment  having 
twice  the  gross  weight  of  the  5 5 -ton  cars.  In  1917  four 
simple    120-ton   cars   were  placed   in   service   to   determine 


gondola  and  hopper  cars,  with  a  capacity  of  60  tons,  weigh 
41,000  lb.  and  44,000  lb.,  respectively,  making  the  ratio  74.5 
and  73.2  per  cent. 

The  120-ton  cars  are  49  ft.  6  in.  long  inside,  while  the 
55-ton  hopper  cars  are  32  ft.  6  in.  long  and  the  gondolas  40 
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Cross   Sections   of  the   Car    Body 


Section  E-E. 


Section  F-F. 


whether  the  use  of  such  equipment  would  be  practical  and  ft.  long.     Thus  the  gross  weight  per  foot  of  length  for  the 

economical,  and,  as  a  result  of  these  experiments,  the  order  120-ton  cars  is  61.7  per  cent  greater  than  for  the  5 5 -ton 

for  1,000  cars  of  this  capacity  was  placed  in  the  spring  of  gondola,  and  31.0  per  cent  greater  than  for  the  hopper.     For 

1920,  immediately  after  the  roads  were  turned  over  to  the  cor-  a  given  length  of  train  the  net  tonnage  that  can  be  handled 

porations.  in  the  larger  cars  is  even  greater. 
The  advantages  of  the  120-ton  car  under  the  conditions  It  has  been  found  entirely  practical  to  handle  trains  of 
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Wide   Sill   Spacing    Permits   the   Application  of  Two  Westinghouse  N-12-A  Draft  Gears 


prevailing  on  the  Virginian  Railway  can  be  judged  by  the  120-ton  cars,  but  no  extensive  tests  have  been  made  so  far 
comparison  of  this  equipment  with  the  5  5 -ton  cars.  The  because  of  adverse  weather  conditions.  It  has  been  demon- 
new  cars,  with  a  capacity  of  240,000  lb.,  weigh  78,900  lb.,  strated,  however,  by  actual  test  that  the  gross  load  behind  the 
making  the  ratio  of  load  to  dead  weight  75.3  per  cent.     The  tender  in  these  trains  averages  13,200  tons,  compared  with 
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7  950  tons  hauled  with  the  smaller  equipment.  It  is  the 
op  nion  of  the  operating  officials  that  with  favorable  weather 
corditions  a  train  haul  of  14,000  tons  gross  or  10,540  tons 
nti  load  will  be  secured  by  the  use  of  the  120-ton  coal  cars. 

Construction  of  the  Cars 

As  already  mentioned,  these  cars  have  been  made  extremely 
^vile  and  high  in  order  to  keep  down  the  length. 

The  car  body  is  49  ft.  6  in.  long  by  10  ft.  2^4  in.  wide 
ii,-ide  and  has  a  depth  at  the  center  of  8  ft.  Sy^  in.  and  at 
tl,  ■  ends  over  trucks  of  7  ft.  4^4  in.     The  cubical  capacity 


at  the  center  than  at  the  end,  gives  it  the  general  appearance 
of  one  of  the  modern  quadruple  hopper  cars.  However,  it 
is  not  a  hopper  car,  as  it  has  no  hoppers,  drop  doors  or 
means  of  discharge  other  than  from  the  top.  It  is  to  be 
operated  solely  on  the  lines  of  the  Virginian  and  dumped  only 
in  car-dumping  machines.  These  facts  suggested  the  design 
finally  adopted,    y,  .•  .  \';   ; 

The  sides,  it  will  be  noted,  are  entirely  free  from  outside 
side  stakes  or  other  projections  l:)eyond  the  plane  of  the  side 
sheets.  The  car  presents  a  smooth,  straight  surface  through- 
out the  depth  of  the  body  at  all  points  to  engage  the  V)lock- 


■ 

iT^        ^^^^^ 

\   '    H 

1 

^^ 

^      "             \     'fli 

1 

1 

The   Lewis  Truck 


is  3,850  cu.  ft.  level  full  or  4,450  cu.  ft.  with  a  30  degree 
heap.  This  latter  figure,  with  coal  at  54  lb.  per  cu.  ft.,  is 
etjuivalent  to  approximately  240,000  lb.  The  cars  are  sten- 
cilled 218,000  lb.  capacity,  but,  adding  a  10  per  cent  over- 
load, brings  the  capacity  to  approximately  240,000  lb.,  the 


ing  and  clamps  in  car  dumpers,  thus  avoiding  concentrated 
stresses  on  side  stakes,  top  angles  and  other  projections  while 
the  car  is  being  dumped.  This  construction  also  admits  of 
using  practically  all  of  the  clearance  width  of  the  road  for 
the  inside  or  available  loading  width  of  the  car  and  pro- 


i;  ^^1., 


13  £.37  Lb. 


Arrangement  of  Cardwell  Duplex  Draft  Gear 
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load  which  the  car  is  designed  to  carry,  both  from  the  stand-      vides  the  required  cubic  capacity  in  a  minimum  length  and 
point  of  strength  and  as  to  dimensions.  height.  \/  -  - 

The  size  of  the  car,  coupled  with  the  fact  that  it  is  deeper  The  sides  are  formed  of  /4-in.  plates  sloped  in  near  the 
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.;.'  rO  tons  hauled  with  the  smaller  equipment.  It  is  the 
o{  lion  of  the  operating  officials  that  with  favoraljle  weather 
e(r  litions  a  train  haul  of  14,000  tons  gross  or  10,540  tons 
])     load  will  be  secured  by  the  use  of  the  120-ton  coal  cars. 

Construt'tion   of  ihe   Cars 

\~  alread)  mentioned,  these  cars  have  been  made  extremely 
u   ie  and  high  in  order  to  keej)  down  the  length. 

riie  car  IkkIv  is  4')  ft.  0  in.  long  by  10  ft.  2;Vj  in.  wide 
r  ide  and  has  a  depth  at  the  center  of  S  ft.  >yn  in.  and  at 
};■'  end.-  over  trucks  of  7   ft.  4' j    in.      The  cubical  capat  it} 


at  the  center  than  at  the  end,  gives  it  the  general  ap}^>earuncc 
of  one  of  the  modern  quadruple  hopper  car?.  However,  it 
i>  not  a  hopper  car.  as  it  has  no  huj)[xrs.  drop  doors  or 
means  of  di.^charge  other  than  from  the  top.  It  i?  to  be 
operated  solely  on  the  line-  ui  the  \'irginian  and  dumj>cd  only 
in  car-dumping  machines.  These  fact.-  >U!jge-ted  the  design 
finally  adopted.  ~ 

The  -ides,  it  will  be  noted,  are  entirely  free  from  (lUtside 
-ide  stakes  <ir  other  projti  ti<ins  beyontl  the  jilani.  nf  thi  >idc 
-heets.  Ihe  car  })resent.-  a  >mooth.  -traiirht  ."urfac*.  llirough- 
i.ul  tile  depth  of  the  liodv  at  all  point-  t»)  inira'-i   tin    t»l<xk- 


The    Le\^is   Truck 


*-  .-i.^s.^O  (u.  ft.  level  full  or  4,4.^0  cu.  ft.  with  a  .>0  degree 
luap.  This  latter  figure,  with  coal  at  .>4  lb.  ])er  cu.  ft.  i- 
(■(uivalent  to  a|>jtroximately  24().()(M)  ]],.  I  he  lars  are  sten- 
<illed  ilS.OOO  lb.  (a|)acity.  l(Ut,  adding  a  10  jier  cent  ovv-r- 
l(ja<l,   lirings  the  cajjacity  to  approximately   240.000  lb.,  the 


ing  and  clamjjs  in  ear  dumper>.  thus  avoiding  nauvntrated 
r-tve.-ses  on  side  stake>.  top  angles  and  other  prt»iectinn-  while 
the  car  is  l>eing  dumjKd.  1  hi-  c(jn-truciion  alro  adnnts  of 
using  ))racticaliy  all  of  the  clearanev  width  of  tlie  road  for 
the   insi<le  or  availabU-   loading  wiiith   of  the  car    tnd  pro- 
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Arrangement   of   Cardwell   Duplex   Draft  Gear 
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load  which  the  car  is  designed  to  carry,  both  from  the  stand-      vides  the  required  cul)ic  capacity  in  a  minimum  length  and 
point  of -trcngth  and  as  to  dimensions.  height.  \  - 

J  he  size  of  the  car,  coupled  with  the  fact  that  it  is  deeper  The  sides  are  formed  of  j4-in-  plates  sloped  in  near  the 
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top  at  an  angle  of  approximately  15  degrees  and  then  flanged  the  bottom  the  sides  are  reinforced  by  a  3J^-in,  by  S^-in. 
out,  overlapping  the  horizontal  leg  of  the  top  angle  to  which  by  ^-in.  rolled  angle,  which  also  supports  the  floor.  This 
they  are  riveted.     The  top  angles  are  standard  4  in.  by  4  in.      angle  extends  to  within  approximately  2  ft.  4  in.  from  eith  r 


fcy  y^  in.  rolled  angles  with  the  vertical  flange  outside  in      end.     At  these  points  the  plane  of  the  side  sheets  is  dropp 
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Brake  Shaff  Guide-Top. 


Details  of  the  End  of  the  Car  Body 


line  with  the  plane  of  the  side  sheets.  On  the  inside  of  the  back  into  the  car  to  bring  the  ladders  inside  the  clearance 
side  construction  14  stakes  are  provided  on  each  side  and  limits  and  also  to  afford  these  a  certain  amount  of  protec- 
the  connection  between  these  stakes  and  the  side  top  angle  tion  in  car  dumpers  and  elsewhere.  The  assembled  side  con- 
is  effected  through  malleable  iron  castings,  as  is  shown  in  struction  forms  an  efficient  girder  which  will  carry  the  er*''"* 


The   Buckeye   Six-Wheel   Truck 


the  drawings  of  the  car  body.  The  side  stakes  consist  of 
reinforced  triangular  gussets  and  5 -in.  rolled  bulb  angles,  all 
directly  connected  to  bolsters,  cross  bearers  and  floor  sup- 
ports, all  of  which  are  located  inside  of  the  car  body.    Along 


weight  of  the  lading  as  well  as  the  dead  weight  of  the  car 
at  a  low  fiber  stress  and  leave  the  center  sills  to  take  care  of 
the  buffing  stresses. 

The  center  sills  are  made  up  of  two  13-in.  37-lb.  standard 
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rolled  channels  applied  with  the  flanges  toward  each  other 
and  reinforced  at  the  top  by  a  cover  plate  and  at  the  bottom 
by  4-in,  by  3^ -in.  by  f^-in.  rolled  angles.     Five  hundred 
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Details  of  the  Screw  Type  Hand   Brake 

cars  are  equipped  with  Westinghouse  N-12-A  draft  gear 
and  Lewis  or  Lamont  trucks,  being  known  as  Class  G-4  cars, 
while  the  remaining  500  cars  have  Cardwell  duplex  draft 


gear  and  Buckeye  trucks.  These  are  known  as  Class  G-3 
cars.  On  the  Class  G-4  cars  the  center  sills  are  spaced 
18^  in.  apart  and  on  the  Class  G-3  the  standard  12^-in. 
spacing  is  employed.  The  center  sills  develop  an  effective 
buffing  area  of  over  30  sq.  in.  and  the  ratio  of  stress  to  strain, 
figured  according  to  A.  R.  A.  practice,  is  below  .05. 

The  ends  are  formed  of  34 -in.  plates  reinforced  at  the  top 
by  a  5-in.  by  33^-in.  by  %-in.  rolled  bulb  angle,  intermedi- 
ately by  two  pressed  steel  braces  extending  the  full  width 
of  the  car  and  at  the  bottom  by  the  floor  sheets,  which  are 
flanged  up  to  engage  the  ends  and  are  riveted  thereto.  The 
floor  sheets  are  all  %-iia..  plates  and  all  floor  supports,  in- 
cluding bolsters  and  cross  bearers,  are  of  built-up  construc- 
tion. 

The  trucks  are  of  the  six-wheel  type  with  cast  steel  frames, 
two  designs  being  used,  as  previously  mentioned.  They  are 
equipped  with  A.  R.  A.  standard  6-in.  by  11-in.  axles,  33-in. 
rolled  steel  wheels,  Stucki  side  bearings  and  clasp  brakes. 

The  Lamont  Truck 

The  first  application  of  the  Lamont  six-wheel  truck,  which 
has  just  been  developed  by  the  American  Steel  Foundries, 
has  been  made  under  ten  of  these  cars.  The  outstanding 
features  of  this  truck  are  its  short  wheel  base  of  8  ft.  3  in., 
the  arrangement  of  the  springs  and  equalizing  system,  ajid 
the  three  piece  bolster  which  uniformly  distributes  the  load 
over  the  four  points  of  support. 

The  bolster  is  made  up  of  a  central  or  equalizing  member 
and  two  cross  bolsters.  The  central  bolster  carries  the 
center  plate  and  side  bearings  and  at  either  end  rests  on  the 
middle  of  one  of  the  Ci'oss  bolsters,  the  ends  of  which  in  turn 
are  carried  on  the  longitudinal  equalizers  under  the  side 
frames.  The  principal  feature  of  the  equalizing  system  is 
the  location  of  the  springs  at  the  journal  boxes  instead  of 
over  the  equalizer.  The  journal  boxes  are  of  special  con- 
struction, in  which  seats  are  provided  for  coil  springs  on 
either  side  of  each  box,  the  truck  frames  resting  directly  on 
the  springs  of  the  end  journal  boxes.  The  springs  at  each 
of  the  middle  journal  boxes  are  spanned  by  a  spring  cap;  on 
the  middle  of  this  cap  bears  an  equalizer,  from  the  ends  of 
which  are  hung  the  inner  ends  of  the  main  equalizers.  The 
other  ends  of  the  latter  are  hung  from  the  truck  frames. 

Westinghouse  empty  and  load  schedule  KDE-4-10-16 
brake  equipment  is  used  for  the  power  brake  and  for  braking 
the  cars  by  hand,  a  special  screw  type  of  hand  brake  is  pro- 
vided, as  the  ordinary  type  would  not  be  suitable  for  spotting 
these  cars  on  dumpers  and  in  handling  them  about  the  mines 
where,  at  points,  it  is  necessary  to  drop  them  down  steep 
grades  after  loading.  The  couplers  are  of  a  special  design 
having  A.  R.  A.  type  D  heads  and  slots  for  connecting  lO 


The  First  Application  of  the  Lamont  Truck  Was  Made  on  Ten  of  These  Cars 
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lop  at  an  angle  of  approximately  1 5  degrees  and  then  flanged 
out,  overlapping  the  horizontal  leg  of  the  top  angle  to  which 
they  are  riveted.  The  top  angles  are  standard  4  in.  by  4  in. 
by  //.    in.   rolled  angles  with  the  vertical  flange  outside  in 


the  bottom  the  sides  are  reinforced  by  a  Syj-in.  by  3y2-: 
by  3^-in.  rolled  angle,  which  also  supports  the  floor.    Tl 
angle  extends  to  within  approximately  2  ft.  4  in,  from  eitl 
end.     At  these  points  the  plane  of  the  side  sheets  is  dropji 


Details  of  the  End  of  the  Car  Body 


line  with  the  plane  of  the  side  sheets.     (Jn  the  inside  of  the  liack  into  the  car  to  bring  tiie  ladders  inside  the  clearance 

side  construction  14  stakes  are  provided  on  each  side  and  limits  and  also  to  afford  these  a  certain  amount  of  protec- 

the  connection  between  these  stakes  and  the  side  top  angle  tion  in  car  dumpers  and  elsewhere.      Tlie  assembled  side  con- 

i-«  effected   through   mallialile  iron   castinii-.  as  is  shown   in  struction  forms  an  efficient  girder  which  will  carry  the  er*^''"'* 


The    Buckeye    Six-Wheel    Truck 


the  drawings  of  the  car  body.  The  side  stakes  consist  of 
reinforced  triangular  gussets  and  5-in.  rolled  bulb  angles,  all 
directly  connected  to  bolsters,  cross  bearers  and  floor  sup- 
Twrts.  all  of  which  are  located  inside  of  the  car  bod  v.    Alone 


weight  of  the  lading  as  well  as  the  dead  weight  of  the  car 
at  a  low  fiber  stress  and  leave  the  center  sills  to  take  care  of 
the  buffing  stresses. 

The  center  sills  are  made  up  of  two  13-in.  37-lb.  standard 
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ro'ied  channels  applied  with  the  flanges  toward  each  other 
ai  i  reinforced  at  the  top  by  a  cover  plate  and  at  the  bottom 
b;   4-in.  by  3Jj-in.  by  Jy-in.  rolled  angles.     Five  hundred 
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Details   of  the  Screw   Type   Hand    Brake 

cars  are  equipped  with  Westingliousc  X-12-A  draft  gear 
and  Lewis  or  Lamont  trucks,  being  known  as  Class  G-4  cars, 
while  tlie  remaining  500  cars  have  C'ardwell  duplex  draft 


gear  and  Bucke\e  trucks.  'I'hese  arc  known  as  Class  G-3 
cars.  On  the  Class  G-4  cars  the  center  sills  are  spaced 
16^  _.  in.  apart  and  on  the  Class  G-o  the  standard  12Js-in. 
.•^pacing  is  emplo\ed.  The  cehter  sills  develop  an  effective 
buffing  area  ol  over  oO  scj.  in.  and  the  ratio  of  stress  to  strain, 
figured  according  to  A.  R.  A.  practice,  is  IkIow  .05. 

Jhe  ends  are  formed  of  J4-in.  plates  reinforced  at  the  top 
by  a  5-in.  by  i^^-in.  Ijy  ;\s-in.  rolled  bulb  angle,  intermedi- 
atel\  by  two  pressed  steel  l^races  extending  the  full  width 
of  the  car  and  at  the  bottom  by  the  floor  sheets,  which  are 
flanged  up  to  engage  the  ends  and  are  riveted  thereto.  T'le 
floor  .sheets  are  all  J4-in.  plates  and  all  flcwr  sup]>orts,  in- 
cluding Ijol.-ters  and  cross  bearers,  are  of  built-up  construc- 
tion. 

J  he  trucks  are  of  the  si.\- wheel  type  with  cast  steel  frames, 
two  designs  being  used,  as  previous!}-  mentioned.  The\-  are 
ec^uipped  with  A.  R.  .\.  standard  0-in.  by  ll-in.  axles,  ,>3-in. 
rolled  steel  wheels.  Stucki  side  bearings  and  clasp  brakes. 

The  Laiiioiit  Trurk 

The  first  aj)i»licat ion  of  the  Lamont  .-ix-wheel  truck,  which 
has  just  been  developed  by  the  American  Steel  Foundries, 
has  been  made  under  ten  of  these  c~ars.  Fhe  outstanding 
features  of  this  truck  are  its  short  wheel  base  of  8  ft.  o  in., 
the  arrangement  of  the  springs  ami  equalising  system,  and 
the  three  piece  bolster  which  uniformly  distriljutes  the  load 
over  the  four  points  of  support. 

The  bolster  is  made  up  of  a  central  or  cn^ualizing  member 
and  two  cross  bolsters.  The  central  bolster  carries  the 
center  j)late  and  side  Ijearings  and  at  eitiier  end  rests  on  the 
middle  of  one  of  the  ccoss  bolsters,  the  ends  of  which  in  turn 
are  carried  on  the  longitudinal  equalizers  under  the  side 
frames.  The  principal  feature  of  the  equalizing  system  is 
the  legation  of  the  springs  at  the  journal  boxes  instead  of 
over  the  equalizer.  i  he  journal  boxes  are  of  special  con- 
struction, in  which  seats  are  provided  for  coil  springs  on 
either  side  of  each  box,  the  truck  frames  resting  directly  on 
the  springs  of  the  end  journal  Ijo.xes.  The  springs  at  each 
of  the  middle  journal  boxes  are  spanned  by  a  spring  cap;  on 
the  middle  of  this  cap  bears  an  equalizer,  from  the  ends  o^ 
which  are  hung  the  inner  ends  of  the  main  equalizers.  The 
other  ends  of  the  latter  are  hung  from  the  truck  frames. 

\Vestinghou>e  empty  and  loaii  schedule  KDF-4-10-16 
lirake  e(]uipment  is  used  for  the  power  brake  and  for  liraking 
the  cars  by  hand,  a  special  screw  type  of  hand  brake  is  pro- 
vided, as  the  ordinary  t}]>e  would  not  be  suitable  for  spotting 
these  cars  on  dumpers  and  in  handling  them  about  the  mints 
where,  at  points,  it  is  necessary  to  drop  them  down  >teep 
grades  after  loading.  The  c()U|)lers  are  of  a  s}>ecial  desi^'n 
having  .\.  R.   .\.  tA  pe  T)  heads  and  -lots  for  conmvting  lo 


The  First  Application  of  the  Lamont  Truck  Was  Made  on  Ten  of  These  Cars 
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draft  gear  with  2-in.  by  6-in.  forged  keys  and  cast  steel  yokes, 

f"'      The  completed  cars  are  10  ft.  11^  in.  high  from  rail  to 

■,;.,  top  of  sides.      Ihe  Class  G-3  cars  weigh  78,800  lb.,  of  which 

.    41,600  lb.  represents  the  weight  of  the  body  and  37,200  lb. 

".:    the   weight   of   the   Buckeye   trucks.     The   Class    G-4    cars 

-  weigh  78,900  lb.,  the  body  weighing  43,200  lb.  and  the  Lewis 

^^- trucks  35,700  lb.     These  dead   weights  make  the   ratio  of 

revenue  earning  load  to  total  weight  hauled  75.3  per  cent. 


this  type  of  car  was  involved.    The  Bureau  of  Explosives 
heartily  concurs  in  the  action  of  the  committee. 


;:    Tank   Car   Outlets   and   Other  Projections 

Colonel  B.  W.  Dunn,  Chief  Inspector  of  the  Bureau  of 
E.xplosives,  having  received  many  letters  protesting  against 
the  recent  prohibition  of  nipples  or  other  attachments  to 
bottom  outlet  valves  of  tank  cars,  has  issued  a  statement 
calling  attention  to  the  dangers  incident  to  the  transportation 
of  gasoline. 

The  tank  car  committee  of  the  American  Railway  Asso- 
ciation finds  the  tank  car  and  the  locomotive  tender,  of  all 
railroad  equipment,  the  most  liable  to  derailment;  and  in  the 
;  case  of  the  tank  car,  the  breakage  of  the  outlet  chamber 
almost  invariably  follows  the  derailment  and  adds  greatly 
to  the  danger  of  further  damage. 

The  bottom  outlets  of  tank  cars  have  always  given  more 
trouble  in  connection  with  leakages  and  fires  than  any  other 
cause.  It  is  contrary  to  elementar\'  principles  of  safety  to 
make  a  hole  in  the  bottom  of  a  tank  containing  thousands  of 
gallons  of  a  dangerous  inflammable  liquid,  and  depend  upon 
any  device  to  keep  it  closed.  On  English  railroads  a  bottom 
valve  is  not  allowed  in  any  "tank  waggon"  carrying  inflam- 
■  mable  liquids  of  the  first  class.  Furthermore,  such  liquids 
as  gasoline  are  not  transported  in  "tank  waggons"  of  any 

The  Bureau  of  Explosives  appreciates  the  difficulties.  The 
desideratum  is  a  car  with  valves  which  would  not  leak;  but 
no  valve  has  yet  been  placed  in  service  which  successfully 
accomplishes  this  result.  The  next  best  thing  is  to  use  a 
solid  valve  cap  as  a  second  defense  against  leakage  at  the 
bottom  of  the  outlet  chamber.  If  builders  had  made  a  serious 
effort  years  ago  to  make  a  really  tight  outlet,  one  might  have 
been  developed.  It  is  hoped  that  some  one  of  the  experi- 
mental types  now  under  service  tests  may  prove  satisfactory. 

When  extensions  in  the  way  of  nipples  and  stop  cocks 
are  added  to  the  outlet  chaml)er  the  hazards  are  greatly 
increased.  Valves  extending  below  the  bottom  of  the  outlet 
chamber  provide  additional  joints,  each  one  of  which  is  an 
"additional  possibility  for  leakage.  These  extensions  are  also 
liable  to  be  struck  and  knocked  off  or  ruptured  by  flying 
})allast  or  obstructions  during  transit.  Consignees  demand- 
ing the.se  forget  that  the  extensions  increase  the  hazards 
while  the  car  is  moving.  Gasoline  is  the  most  dangerous 
commodity  tran.sported  on  American  railroads.  The  Bureau 
of  H\j)losives'  records  show  that  from  1910  to  the  beginning 
of  the  pre.^^ent  year,  gasoline  was  responsible  for  83  per  cent 
of  the  deaths,  63  per  cent  of  the  personal  injuries  and  over 
49  per  cent  of  the  property  damage  occurring  in  the  trans- 
portation of  all  classes  of  dangerous  articles,  exclusive  of 
explosives.  In  the  majority  of  the  gasoline  losses  the  bottom 
outlets  started  the  trouble.  So  long  as  the  railroads  put  up 
with  this  situation,  just  so  long  will  improvement  of  the 
bottom  outlet  arrangement  be  delayed. 

The  action  taken  at  the  meeting  of  the  tank  car  committee 
of  the  American  Railway  Association  on  June  4,  1920, 
against  supplementarv  extensions,  is  believed  to  be  a  step  in 
the  right  direction.  It  amended  Section  7  of  the  Tank  Car 
Specifications  by  adding  sub-paragraph  "c"  proViding  that 
"No  nipples,  valves  or  other  attachments,  shall  project  below 
the  bottom  outlet  cap  except  while  car  is  being  unloaded." 
This  decision  of  the  tank  car  committee  was  based  principally 
upon  the  records  of  results  in  a  large  number  of  cases  where 


Effect  on  Cost  of  Repairs  of  Changes  in  the  Per^ 

centage  of  Freight  Cars  at  Home 

In  developing  a  method  for  arriving  at  allowances  which 
should  be  made  in  the  exjjenditures  for  maintenance  of  way 
and  equipment  in  the  application  of  test  period  amounts  tc 
guaranty  period  conditions  in  the  settlement  to  be  made  be- 
tween the  railroads  and  the  United  States  Government  for 
the  six  months'  guaranty  period,  following  the  return  of  the 
roads  to  private  operation,  a  committee  representing  the  rail- 
roads has  made  a  study  of  the  effect  on  the  cost  of  main- 
tenance of  freight  cars  of  variations  in  the  proportions  of 
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home  and  foreign  cars  on  the  lines.  The  studies  are  based 
on  information  covering  the  test  period  received  from  80 
railroads  owning  82  per  cent  of  the  freight  car  equipment  of 
the  country. 

The  results  of  this  study  are  shown  graphically  in  the 
diagram,  and  the  values  from  which  the  curves  were  plotted 
are  given  in  the  table.  Starting  with  a  cost  of  100  per  cent, 
or  unity,  for  100  per  cent  of  owned  cars  at  home,  the  cost 
increases  at  an  accelerating  rate  as  the  j)er  cent  of  owned 
cars  on  the  home  lines  decreases.  The  cost  shows  an  in- 
crease of  21.17  per  cent  when  50  per  cent  of  owned  cars  are 
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on  home  lines  and  with  25  per  cent  of  the  owned  cars  at 
home  the  cost  of  repairs  is  45.56  per  cent  greater  than  the 
base  figure.  For  1 3  per  cent  owned  cars  at  liome,  the  small- 
est percentage  covered  by  the  actual  observations,  the  cost 
of  repairs  is  61.21  per  cent  higher  than  ine  base  figure,  or 
over  33  per  cent  greater  than  when  the  normal  proportion  of 
half  of  the  cars  which  the  road  owns  are  at  home. 


Container  Car  in  Express  Service  on  N.  Y.  C.  Lines 

American    Railway    Express    Company    Operates 
Experimental  Car  Between  New  York  and  Chicago 


THE  container  system  of  transporting  materials  has 
been  given  much  attention  in  the  past  and  considerable 
progress  has  been  made  in  development  work.  These 
experiments  have,  however,  been  made  only  in  freight  service 
in  an  attempt  to  relieve  the  congestion  of  traffic  due  to 
delays  in  loading  or  unloading  the  present  type  of  freight 
car,  particularly  when  handling  less-carload  shipments. 
Many  of  the  same  difficulties  and  delays  are  also  encountered 
in  handling  express  matter  and  this  has  led  to  the  application 
of  the  container  idea  to  the  railway  express  service. 

A  container  car  designed  especially  for  express  service  has 
been  placed  in  operation  on  the  New  York  Central  between 
New  York  and  Chicago.    This  car  left  New  York  recently 


car  sides.  The  superstructure  consists  of  a  low  steel  side 
framing — about  3U  in.  high — having  side  plates  of  steel. 
which  stiffen  the  car  frame  and  also  servt  to  prevent  any  • 
sidewise  movement  of  the  containers.  The  sides  are  con- 
nected at  each  end  of  the  car  to  a  cast  steel  anti-telescoping 
end-frame  which  is  approximately  the  same  height  and  width 
as  a  passenger  car,  having  much  the  same  appearance  as  a 
blind-end  baggage  car. 

The  containers  are  designed  so  that  they  may  readily  be 
removed  from  the  car  and  loaded  upon  automobile  trucks. 
They  are  9  ft.  long  by  6  ft.  wide  inside,  have  an  inside  clear 
height  of  7  ft.  4  in.  and  a  capacity  of  6,000  lb.  They  are 
substantially  built  of  structural  steel  and  being  entirely  of 


New    York    Central    Container    Car    Designed    for    Handling    Express    Matter,    Equipped    with    Passenger   Trucks    and    Buffers    and    with 

Air,   Steam    and    Signal    Line   for    Passenger   Train    Operation 


in  an  American  Railway  Express  train  and  after  delivering 
its  cargo  of  merchandise  for  leading  Chicago  department 
stores  at  the  South  Water  street  terminal  of  the  Michigan 
Central  Railroad,  was  reloaded  and  made  a  return  trip  to 
New  York. 

A  Nine-Section  Express  Car 

The  car  is  a  nine-section  express  car,  its  sectional  cargo 
space  consisting  of  nine  separate  containers  or  steel  boxes 
firmly  secured  on  the  car  to  prevent  shifting  during  train 
movement.  Each  container  is  removable  so  that  it  may  be 
transported  by  motor  truck  between  stores  or  factories  and 
the  railroad. 

This  new  equipment  was  built  by  The  Merchants  Des- 
patch Transportation  Company  of  East  Rochester,  N.  Y.  It 
consists  of  a  modified  low-side  gondola  car  carrying  nine 
containers  which  may  be  lifted  on  or  off  the  car  by  means 
of  a  crane  or  other  type  of  hoisting  apparatus.  The  car  is 
constructed  along  the  lines  of  the  New  York  Central  stand- 
ard 60  ft.  baggage  car  and  is  mounted  on  two  four-wheel 
trucks  of  the  passenger  tj'pe.  It  is  equipped  with  passenger 
buffers  and  with  air,  steam,  and  signal  line  connections  so 
that  it  may  be  operated  in  passenger  train  service.  The 
under  frame  is  of  steel  construction  throughout  having  a  deep 
center  sill  wh'ch  is  supplemented  by  the  construction  of  the 


metal  will  eliminate  the  losses  due  to  damage  from  fire.  A 
door  is  provided  in  one  side  of  each  container  through  which 
the  material  is  loaded  and  the  door  then  locked  and  sealed. 
The  container  is  then  placed  upon  the  car  where  the  side  of 
the  car  which  projects  above  the  base  of  the  door  gives  addi- 
tional security  to  the  contents  as  the  door  cannot  be  opened 
until  the  container  is  raised  above  the  top  of  the  side  frame. 
This  feature  makes  the  pilfering  of  goods — now  so  prev- 
alent— practically  impossible.  Besides  the  facility  with 
which  the  container  and  its  contents  mav  be  handled,  this 
method  of  transportation  is  expected  to  eliminate  much  of 
the  delay  caused  by  the  detailed  billing  and  re-checking  of 
small  shipments.  ',-  = 

On  the  initial  trip  of  this  express  car,  the  handling  of  the 
loaded  containers  was  accomplished  with  surprising  speed. 
With  no  special  station  equipment — only  a  locomotive  crane 
being  available — the  containers  were  transferred  from  motor 
trucks  to  their  positions  on  the  car  in  from  30  seconds  to 
two  minutes  each.  Under  existing  conditions,  this  nine- 
section  express  car  could  therefore  be  unloaded  and  reloaded 
ready  to  proceed  within  40  minutes.  No  crew  of  handlers 
equipped  with  trucks  could  possibly  equal  this  performance. 

In  addition  to  the  nine-section  steel  container  car  now  in 
passenger  train  express  service,  there  are  at  the  present  time 
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draft  "tar  uitli  2-in.  bv  o-in.  furyed  k(.'v.~  and  cast  ^ttvl  vokes. 
■J  he  a;ni})lcted  cars  are  10  ft.  11  ^)  in.  hiyh  from  rail  to 
top  of  sides.  1  he  Class  G-.S  cars  weiijh  78.<S()()  11)..  of  wliich 
41.()()0  1I».  represent-  the  weight  of  the  l)ody  and  M .200  lb. 
the  weight  <jf  the  liuckexe  truck.-.  The  ("lass  G-4  cars 
vveiyh  /N.^MM)  lb.,  the  b(xly  weiiihinu  4.'i.J()()  lb.  and  the  Lewi.- 
truiks  .-<.>. 7()()  11).  ihe.-e  dead  weiiiiits  make  tlie  ratio  o; 
nvenue  earnintr  load  to  total  ueitiht  li.iuled  75. .^  ptr  »riit. 


this  type  of  car  was  involved.    The  Bureau  of  Explosive 
heartily  concurs  in  the  action  of  tlie  committee. 


Tank    (^ar    Oullrl.«i    aiui    Oilirr    ProjtM'tion?^ 

Colonel  H.  W .  Dunn.  Chief  In-juTtor  of  tlir  lUnvau  of 
lAj»lo.>;ives.  liavinii  received  many  letter-  proie-tini,'  against 
the  rit  ent  prohibition  (if  nipple-  or  otlar  ;itt.i(  hnniits  to 
])ottom  outlet  Valve-  of  lank  car-,  ha-  is-ued  .i  -tatement 
calling;  attention  to  the  danger-  incident  to  the  lr;in.-i)urtation 
of  ijastdinc. 

The  tank  car  Gommitti-e  of  tiu'  .Xineri*  .in  Rail\x  ay  A-so- 
i  iiition  finds  the  tank  car  and  the  locomotive  tender,  of  all 
milroad  »(|uipni(.nt.  thi-  mo-t  liable  to  (Irraihufnt :  .md  in  the 
*a-e  of  the  tank  car.  the  bri-aka'je  of  tin-  outlet  (  h.iir.ber 
almost  invarial)ly  follows  thv  derailment  and  aiM-  '^Teatly 
tn  the  (hmtrer  of  further  damage. 

The  trt)ttom  outlet-  of  tank  car-  have  alway-  giNcn  mure 
trouble  in  tonnection  with  leakage.-  and  hres  than  .my  other 
cause.  It  is  contrary  to  elementary  [irincipK-  of  -afeiv  to 
ni.ike  a  hole  in  the  l>ottom  of  a  t.mk  toiitainiiig  tliou.-ands  of 
gallon-  of  a  dangerou-  inflammable  li<|uid.  and  depend  U|)on 
any  device  to  keep  it  ilo-e<l.  On  Kngli-li  r.iilroads  a  bottiim 
valve  is  not  allowed  in  any  '"tank  waggon"  carrying  intlam- 
mable  liijuid-  of  the  tir-t  class.  I'urtlurniore.  -uch  liciuid- 
a-  gasoline  are  not  tran-|>orted  in  "tank  waggon-"'  of  any 
tyj»e. 

The  Hureau  of  Exjdosives  appreciate-  tlu  ditYuulli.-.  Ihe 
desideratum  is  a  car  with  valve-  which  would  not  leak;  but 
no  valve  ha-  yet  been  placid  in  service  which  -ucc  e-sfully 
aci()m{)li.-hes  thi>  re-ult.  The  ne.xt  best  thing  i-  to  u-e  a 
.solid  valve  cap  as  a  .second  det'en.-e  again-t  Uak.igc-  at  the 
bottom  (jf  the  outlet  chamber.  If  builder.-  had  made  a  -erious 
effort  year-  ago  to  make  a  really  tight  outlet,  one  might  have 
i»een  developed.  It  i-  hoped  that  some  one  of  the  experi- 
mental ty{>es  now  under  .-ervii  e  tests  may  pro\c-  -ati.-factory. 

W  hen  extensions  in  the  way  of  nipples  and  -top  co<  ks 
are  added  to  tlu-  outlet  chamber  the  hazard-  an-  greatly 
inc  rca.-ed.  \  alve-  extcnclini,'  i)elow  the  bottom  of  the  outlet 
chamUr  pro\ide  additional  joints,  each  one  of  which  i-  an 
achlitional  po-sibility  for  leakage.  Ihe-e  c\ten-ion-  are  also 
liable  to  be  -truck  and  knocked  off  or  ru[itur(.-d  by  t1\ing 
t).illa-i  or  ob-truction-  during  tran.-it.  (On-ignees  demand- 
ing the.-t-  forget  that  the  <\ten-ion-  increase  the  hazards 
while  the  car  is  moving.  Gasoline  i-  the  most  dangerous 
commodity  transported  on  .\merican  railroads.  The  liureau 
of  K\pl(;-ive-'  reeor<l-  .-how  that  from  1010  to  the  beginning 
of  the  prc-ent  year,  ga.-cliut  wa-  re.-ponsible  for  8.^  per  cent 
((f  the-  death-.  0,-!  per  cent  <;f  the  per-oiial  injurie-  and  over 
4')  per  cent  of  the  j^roperty  damage  occurring;  in  tlu-  trans- 
jiortation  of  all  dasse-  of  dangirous  articles.  e\clu-ive  of 
explo-ives.  In  tlie  majority  of  the  ga-oliiu-  lo-.<es  the  bottom 
r.utlet.-  -tarted  the  trouble-.  So  long  a-  the  railroad-  |>ut  up 
with  this  situation,  just  -o  long  will  improvement  of  tlu- 
b(>ttoin  outlet  arrangement  l)e  delayed. 

The  action  taken  at  the  meeting  of  the  tank  car  connnittee 
of  the  .American  Railway  .\s.-ociation  on  June  4.  1920, 
against  .«uf)plementar\  c-xtcii-ion-  is  bilic-ved  to  be  a  step  in 
the  riyht  direction.  It  amended  Section  7  of  the  Tank  Car 
S{)ec  ifications  by  aekling  -ub-paragraph  "c  "  providim,'  that 
'"Xo  nip[)le-.  valves  orother  attachment-,  -hall  [)roject  below 
the  bottom  outlet  (ap  e\ce[)t  while  car  i-  being  unhjaded." 
'[hi-  (le(i-ion  of  the  tank  car  committee  was  based  y)rincipally 
u[ion  tlu-  rec  ords  of  re  -ult-  in  a  l.irt:c-  number  of  c  a.-e-  where 


Effect  on  Cost  of  Repairs  of  Chang:es  in  the  Per 

centage  of  Freight  Cars  at  Home 

In  developing  a  method  for  arriving  at  allowances  which 
.-hould  be  made  in  the  expenditures  for  maintenance  of  wa\ 
and  e<|uipment  in  the  application  ui  te.-t  period  amounts  t< 
guaranty  jK-riod  conditiems  in  the  settlement  to  l>i.-  made  Ije- 
tween  the  railroads  and  the  L'nitevj  States  Government  for 
the  six  months"  guaranty  jieriod,  following  the  return  of  tht 
roads  to  private  operation,  a  committee  representing  the  rail- 
roael-  has  made  a  stud\'  of  the  effect  on  the  co-i  of  main- 
tenance of   freight  ears  of  variation>   in  tlie  pro].orTion-  of 
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Cars   .It    Home 

luinie-  anel  foreign  ear-  on  the  liiu-s.  The  -lu«lie>  art.  iuised 
on  int'ormation  eovering  the  te-t  ].eric«l  received  fniui  .SO 
ra.lrcKuls  owning  <S2  pi-r  c  e-nt  oi  tlu-  freight  car  ecjuipment  of 
the-  country. 

The  results  of  tiiis  -tudy  are  .-hown  L'raphicalh  in  the 
diagram,  and  the  value-  from  which  the  curves  were-  iMc^ted 
are  given  in  the  table.  Starting  with  a  co.-t  of  Kid  j.,.r  cent, 
or  unity,  for  KHI  per  ceiu  of  owned  car-  at  home,  the  co.st 
iiurea-e-  at  an  aeeelerating  rate  a-  the  |Kr  eent  of  owned 
-ars  on  the  lujine  litu-  de-crea-e.-.  Ihe  co-t  -ho\\>  au  in- 
crease- of  21.17  per  cent  uhe-ii  50  pe-r  cent  ctf  .iwncd  .  ar-  .ire 
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cn  home  lines  and  with  25  per  cent  of  the  owned  car-  at 
iurme  the  co.<t  of  repairs  is  45. 5o  per  cent  grent-.-r  than  the 
base  figure.  For  1.-!  per  eent  owned  c  ar-  .11  home .  the  -mall- 
c->t  {)c-reentage  covered  by  the  actual  ob«.ervauon>.  the  lOSt 
of  repairs  is  61.21  per  cent  higher  than  me  base  nu'ure.  or 
over  .v>  |)er  cent  greater  than  when  the  norm.d  pro|tcjrtion  of 
half  of  the  car<  which  the  road  own-  are  at  lionu-. 


Container  Car  in  Express  Service  on  N.  Y.  C.  Lines 

American    Railway    Express    Company    Operates 
Experimenlal  Car  Between  New  York  and  Chicago 


THK    container    system    of    transporting    materials    lias 
Itt-en  iiiven  much  attention  in  the  past  and  considerable 
proirress  has  heen  made  in  develojjment  work.    These 
•\j)enments  have,  however,  been  made  only  in  freight  service 
;ii    an    attempt    to   relieve   the   congestion    of   traffic   due   to 
lelays  in  loading  or  unloading  the  present  type  of  freight 
ar.    particularly     when     handling    less-carload     shipments. 
Many  of  the  same  difficulties  and  delays  are  also  encountered 
111  handling  express  matter  and  this  has  led  to  the  application 
i>f  tJie  container  idea  to  the  railway  express  service. 

.\  container  car  designed  especially  for  express  service  has 
lieen  placed  in  operation  on  the  Xew  York  Central  between 
New  York  and  Chicago.     This  car  left  Xew  York  recently 


car  side 
framin<r 


1  he  superstructure  consists  of  a  low  steel  side 
ai>out  oU  in.  high — having  side  plates  of  steel 
which  stiffen  the  car  frame  and  also  serve  to  prevent  any 
sidewise  movement  of  the  containers.  The  sides  arc  con- 
nected at  each  end  of  the  car  to  a  cast  .steel  anti-telesco[)ing 
end-frame  which  is  approximately  tlK'  same  height  and  width 
as  a  passenger  car,  having  much  the  same  appearance  as  a 
ulind-end  baggage  car. 

The  containers  are  designed  so  that  they  may  readily  be 
removed  from  the  car  and  loaded  Upon  automobile  trucks. 
They  are  9  ft.  long  by  f»  ft.  wide  inside,  have  an  inside  clear 
height  of  7  ft.  4  in.  and  a  capacity  of  b.OOO  lb,  The\  are 
sub.>^tantially  Imilt  of  structural   steel  and  Ix^ng  entirely  of 


New     York    Central    Container    Car    Designed    for    Handling     Express    Matter,    Equipped    with    Passenger    Trucks    and    Buffers    and    with 

Air.    Steam    and    Signal     Line    for    Passenger    Train    Operation 


in  an  .\merican  Railway  I'.xpress  train  and  after  delivering 
its  cariio  of  nierciiandise  tt)r  leading  Chicago  department 
.stores  at  the  South  Water  street  terminal  of  the  Michigan 
Central   Railroad,   was   reloaded  and   made  a   return   trip  to 

New  York. 

\  Nine-Section  Express  Car 

The  Lar  i-^  a  nine-section  express  car,  its  .sectional  cargo 
space  consisting  of  nine  separate  containers  or  steel  boxes 
firmly  secured  on  the  car  to  prevent  shifting  during  train 
movement.  Kach  container  is  removable  so  that  it  may  be 
transporteil  liy  motor  truck  between  stores  or  factories  and 
the  railroati. 

Thi-  new  equipment  was  built  by  The  Merchants  Des- 
patch Transportation  Company  of  East  Rochester,  N.  Y.  It 
consist-  C)f  a  modified  low-side  gondola  car  carrying  nine 
contained--  which  may  be  lifted  on  or  oft"  the  car  by  means 
of  a  crane  or  other  type  of  hoisting  apparatus.  The  car  is 
constructed  along  the  lines  of  the  Xew  York  Central  .stand- 
ard fi(»  ft.  baggage  car  and  is  mounted  on  two  four-wheel 
trucks  of  the  i)assenger  tyi)e.  It  is  e(|uipped  with  passenger 
buft"ers  anil  with  air.  steam,  and  signal  line  connections  so 
that  it  may  be  operated  in  passenger  train  service.  The 
underfr.ime  i>  of  steel  construction  throughout  having  a  deep 
center  sill  wlrch  is  .supplemented  l)y  the  construction  of  the 


metal  will  eliminate  the  losses  due  to  damage  from  tire.  A 
door  is  jirovided  in  one  side  of  each  container  through  which 
die  material  is  loaded  and  the  door  then  locked  and  sealed. 
The  container  is  tlien  i)laced  upon  the  car  where  the  side  of 
the  car  which  projects  al)Ove  the  base  of  the  door  gives  addi- 
tional security  to  the  contents  as  the  door  cannot  be  opened 
until  the  container  is  rai.sed  aJK^ve  the  top  of  the  side  frame, 
riiis  feature  makes  the  j)ilfering  of  goods — now  so  prev- 
alent— practicall\  im])Ossil)k'.  Besides  the  facility  with 
which  the  container  and  its  contents  may  l)e  handled,  this 
method  of  transportation  is  expected  to  eliminate  much  of 
the  delay  caust»d  In'  the  detailed  billing  and  re-checking  of 
small  shipments. 

On  tlie  initial  trip  of  this  express  car.  the  handling  of  the 
loaded  containers  was  accomplished  with  surjirising  speed 
With  no  special  station  etjuipment — only  a  locomotive  crane 
beinii  available — the  containers  were  transferred  from  motor 
trucks  to  their  positions  on  the  car  in  from  ^0  seconds  to 
two  minutes  each.  I'nder  existing  conditions,  this  nine- 
.ection  express  car  could  therefore  !«?  unloaded  and  reloaded 
ready  to  proceed  within  40  minutes.  X'o  crew  of  handlers 
equipped  with  trucks  could  possibly  equal  this  performance. 

In  addition  to  the  nine-section  stcH.d  container  car  now  in 
j)as.;ienger  train  express  service,  there  are  at  the  present  time 
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^;.  under  construction  at  the  plant  of  the  Merchants  Despatch 

Transportation    Company   other  container  cars   for  use   in 

-,    freight  train  service,.    These  cars,  which  are  46  ft.  long,  are 

.'  provided  with  steel  underframe,  wooden  sills  and  floors,  and 

,  steel  sides  and  ends  about  24  inches  high  for  holding  the 

:.  containers  in  place.  The  cars  will  be  equipped  with  standard 
:.  freight  car  trucks  and  will  be  in  every  way  suited  for  regular 

•freight  train  service.  The  containers  now  under  construction 
"rZ  for  use  with  these  cars  in  freight  service  are  15  ft.  long, 
.  ..  and  three  containers  will  be  used  on  each  car.  They  are 
^.-constructed  with  steel  sides,  ends,  roofs  and  floor  frames, 
;    wooden  floors  and  sheathing  and  doors  in  one  end  only. 

,      Other  Container  Cars  Under  Construction 

It  is  expected  that  this  container  car  system  will  be  ex- 
panded by  the  New  York  Central  to  completely  co-ordinate 
'    the  steam  railroad,  the  motor  truck  and  the  electric  railway. 
If  it  proves  to  be  successful  in  actual  service  it  will  bring 
'..'':  about  a  new   system  of  handling   less-carload    freight   and 
.express  matter  between   large  centers   of  population.    The 


Empty   Container  Showing    Interior  and    Door   Construction 

New  York  Central  primarily  seeks  greater  security  for  ship- 
ments in  transit,  the  losses  to  the  railroads  through  the  theft 
and  damage  of  goods  having  increased  alarmingly  in  recent 
years — the  aggregate  annual  loss  and  damage  claims  paid 
by  American  railroads  in  1920  having  been  increased  about 
300  per  cent  since  1914.  Several  other  points  of  improve- 
ment in  service  are  expected  from  the  container  car  system 
of  transportation.  This  system  provides  that  the  portable 
containers  shall  be  loaded  and  locked  on  the  shippers' 
premises  and  then  conveyed  by  motor  truck  and  lifted  aboard 
the  car.  At  destination  the  locked  container  is  carried  by 
motor  truck  direct  to  the  consignee.  All  of  the  intermediate 
handling  and  checking  processes  are  done  away  with. 

Another  advantage  of  the  new  system  which  is  expected  to 
prove  most  valuable  is  greatly  increased  use  of  rolling  stock 
in  actual  service.  This  is  particularly  important  when  traffic 
expands  to  its  "peak"  and  the  prime  need  is  to  shorten  lay- 
overs of  cars  in  yards  and  stations  for  loading  and  unload- 
ing, and  to  limit  their  idleness  through  misuse  for  storage 


purposes.  With  ample  supplies  of  the  removable  containers, 
which  in  their  several  classes  will  be  of  uniform  size  and 
interchangeable,  one  carload  of  the  containers  may  be  re- 
moved and  sent  with  their  loads  to  consignees,  and  another 
set  immediately  hoisted  to  their  places  and  the  car  be  ready 
to  proceed  within  a  matter  of  minutes.  The  containers  may 
remain  on  station  platforms  or  on  the  premises  of  shippers 
for  loading  or  unloading  at  convenience,  without  tying  u;i 
rolling  stock  at  points  where  track  capacity  is  limited. 


Locomotive  Crane  Placing  a  Loaded  Container  on  the  Car 

One  of  the  difficulties  that  will  be  encountered  in  the 
operation  of  this  system  will  be  the  lack  of  adequate  lifting 
apparatus  on  the  premises  of  many  shippers,  which  will 
necessitate  the  tie-up  of  a  motor  truck  while  the  container 
is  unloaded  and  reloaded.  Other  difficulties  that  must  be 
overcome  are :  the  possibility  of  scattering  the  containers  over 
too  wide  a  territory  and  the  probable  lack  of  sufficient  suit- 


A   Loaded  Container   Being   Lifted    From  the   Motor  Truck 

able  traffic  in  one  direction.  These  objections  to  such  a 
system  are,  however,  vastly  outweighed  by  the  advantages. 
The  performance  of  this  first  car  in  express  service  will 
be  followed  closely  and  it  is  expected  that  in  a  future  issue, 
the  readers  of  the  Railway  Mechanical  Engineer  will  be  given 
some  very  interesting  operating  data. 


V      • 


Draft  Gear  Tests  of  the  Railroad  Administration 


First  of  a  Series  of  Articles  Describing  Investigations 
Conducted    by    the    Inspection    and    Test    Section 


THE  draft  gear  tests  of  the  United  States  Railroad  Ad- 
ministration were  originally  undertaken  at  the  request 
of  the  Committee  on  Standards  for  Locomotives  and 
Cars  and  the  Central  Advisory  Purchasing  Committee  for  the 
purpose  of  determining  the  relative  merits  of  the  several  com- 
mercial gears  in  order  that  mechanical  excellence  and  costs 
might  be  evaluated.  The  Inspection  and  Test  Section,  as  a 
preliminary  to  any  work,  carefully  studied  all  of  the  common 
methods  of  testing  draft  gears.  Letters  on  the  general  sub- 
ject were  also  addressed  by  the  section  to  all  of  the  draft  gear 
manufacturers  and  to  a  large  number  of  prominent  mechani- 
cal officers  of  the  roads,  the  replies  to  which  showed  a  wide 
difference  of  opinion,  not  only  as  to  the  proper  method  of 
testing  draft  gears,  but  as  to  what  performance  should  be  ex- 
pected from  a  gear. 

A  comparison  of  the  many  test  reports  submitted  showed 
an  entire  inconsistency  in  results,  supposedly  obtained  under 
similar  conditions.  It  became  evident  that  a  test  of  all  gears 
under  exactly  the  same  conditions,  removed  from  any  pro- 
prietary influence,  was  essential,  and  also  that  the  tests 
should  be  conducted  in  such  a  manner  as  not  only  to  deter- 
mine the  comparative  value  of  the  several  gears,  but  to  obtain 
all  the  exact  information  possible  with  respect  to  draft  gear 
action,  and  to  extend  the  study  as  far  as  possible  toward  the 
ultimate  determination  of  the  ideal  draft  gear.  With  such 
a  program  in  view,  the  co-operation  of  the  A.  R.  A.  Committee 
on  Draft  Gears  was  felt  to  be  desirable,  and  upon  invita- 
tion from  this  section,  this  committee  has  taken  an  active  part 
in  the  test  work  and  in  analyzing  and  compiling  the  results. 

The  present  report  covers  in  a  rather  extensive  manner 
the  action  and  comparative  merits  of  the  various  gears  when 
considered  from  the  viewpoint  of  impact  and  buffing.  The 
opportunity  for  the  investigation  of  draft  gears  in  train 
starting  and  similar  operations  has  not  developed  as  was 
hoped  for,  so  that  it  is  impossible  at  this  time  to  present 
definite  information  in  this  latter  respect. 

The  full  investigation  of  draft  gears  should  include  not 
only  the  laboratory  and  impact  tests  of  the  present  report, 
but  also  a  wide  range  of  train  operation  tests  and  service 
tests,  from  the  results  of  which  should  be  determined: 

1.  The  minimum  amount  of  movement  necessary  between 
cars  for  starting  trains,  and  whether  this  movement  may  be 
free  slack,  as  between  cpupler  knuckles,  or  whether  it  should 
be  resisted  movement. 

2.  Whether  the  beginning  of  draft  gear  compression 
should  be  an  easy  movement  or  a  stiff  movement,  and  whether 
there  should  be  an  initial  compression  to  prevent  movement 
from  slight  shocks. 

3.  The  effects  of  recoil  and  what  amount  of  release 
force  is  desirable. 

4.  The  desired  capacity,  travel  and  ultimate  resistance  of 
the  gear,  as  well  as  the  shape  of  the  curve  representing  draft 
gear  resistance  for  both  buffing  and  train  starting. 

5.  The  coupler  horn  and  coupler  shank  clearance. 

6.  The  life,  together  with  the  rate  of  wear  and  loss  in 
gear  capacity  attending  it,  that  should  be  expected  from  an 
acceptable  draft  gear,  as  well  as  the  setting  of  a  measure, 
either  in  time,  mileage,  or  loss  of  capacity,  when  a  draft  gear 
should  be  removed  from  the  car  and  be  repaired  or  scrapped. 

Draft  Gear  Testing 

The  following  discussion  on  the  general  subject  of  draft 
gear  testing  is  given  for  the  benefit  of  any  who  may  be  called 
upon  to  do  similar  work  in  the  future. 


It  is  important  to  have  a  full  knowledge  of  the  condition 
of  each  test  gear'  before  putting  it  into  a  test.  Check  measure- 
ments should  be  made,  such  as  spring  heights,  barrel  or 
housing  dimensions,  initial  spring  compression,  initial  fric- 
tion compression,  absolute  free  height,  absolute  frictitm 
height,  and  solid  height,  keeping  a  record  of  possible  travel 
at  any  of  the  previously  mentioned  gear  heights.  By  having 
such  a  record  it  will  later  be  possible  to  check  up  the  gear 
conditions  and  to  know  whether  any  loss  in  travel  is  due  to 
set  of  springs,  wear  of  friction  members  or  deformation  of 
parts  of  the  gear.  Depreciation  in  any  of  these  respects 
should  be  reported  in  equivalent  loss  in  coupler  or  gear  travel. 

It  is  important  to  protect  the  friction  surfaces  of  test  gears 
from  any  grease,  rust  or  moisture.  Even  the  handling  of  the 
friction  faces  with  bare  hands  may  leave  enough  grease  or 
moisture  on  them  to  lower  the  gear  capacity. 

In  testing  draft  gears,  the  gear  should  not  be  loaded  be- 
yond the  solid  point.  Few  gears  will  stand  much  service  be- 
yond their  normal  capacities,  especially  under  the  drop  ma- 
chine. The  determination  of  the  solid  point,  however,  is 
often  quite  difficult.  The  static  test  is  best  suited  to  ac- 
curately fix  the  limit  of  normal  gear  closure.  In  tests  of 
other  characters,  such  as  the  drop  test,  the  gear  should  be 
closed  only  to  the  travel  determined  from  the  static  cards  as 
the  limit  of  normal  gear  action. 

All  gears,  irrespective  of  construction,  should  be  set  up 
and  restrained  in  a  suitable  testing  frame,  corresponding  in 
dimensions  to  the  draft  gear  pocket  in  the  car.  The  frame 
should  be  so  designed  that  the  influence  of  its  yield  will  be 
minimized.  The  gear  should  rest  in  the  frame  upon  pieces 
of  metal  corresponding  to  the  stop  faces  of  the  gear  draft 
lugs  or  other  stop  member.  A  striking  plate  of  the  same  size 
as  the  coupler  butt  should  be  placed  on  top  of  the  gear  for 
receiving  the  blow.  This  will  develop  whether  or  not  the 
gear  construction  is  substantial  enough  to  receive  the 
coupler  butt  forces  in  service.  Where  followers  are 
regularly  used  with  a  gear,  they  should,  for  comparative 
purposes,  be  set  up  with  the  gear  in  the  testing  frame.  In 
all  respects  service  conditions  should  be  simulated  in  the 
testing  frame,  as  in  no  other  manner  will  the  weak  or  strong 
points  of  a  gear  be  shown.  It  is  more  convenient  to  test 
gears  such  as  the  Miner,  Westinghouse  and  similar  types 
without  a  frame,  but  a  frame  is  necessary  for  some  other 
gears,  such  as  the  Cardwell,  and  in  any  impact  testing  the 
yield  of  the  frame,  no  matter  how  carefully  constructed,  may 
slightly  increase  the  results.  It  is  therefore  only  fair  that  all 
gears  should  be  tested  under  similar  conditions. 

It  is  a  noticeable  fact,  however,  that  if  a  friction  gear  is 
brought  for  testing  from  a  cold  place  into  a  warm  room,  the 
capacity  will  be  low;  and  if  brought  from  a  warm  room  to  a 
colder  outside  atmosphere,  the  capacity  will  be  higher.  This 
is  due  to  the  deposit  of  moisture  on  the  colder  metal,  or  the 
abstraction  of  moisture  from  the  friction  surfaces  of  the 
warmer  metal,  as  the  case  may  be.  In  general  the  humidity 
of  the  air  is  a  decided  factor  in  testing,  and  an  instance  is 
known  of  a  depreciation  of  20  per  cent  in  a  gear  which  could 
be  explained  in  no  other  manner. 

Another  point  of  interest  is  that  when  a  gear  is  to  bfe  given 
a  static  test  without  a  frame,  and  the  free  height  of  the  gear 
is  greater  as  set  up  than  the  pocket  length  in  the  car,  the  gear 
should  first  be  compressed  to  slightly  below  the  pocket  dimen- 
sion and  then  released  to  the  exact  pocket  lengtii.  The  com- 
pression test  should  then  start  from  this  released  point 


:*j 


172 


RAli.WAV     MiXHANICAL     ENGINEER 


\\>L.  95,  No. 


under  coiiatruction  at  ihc  jjlant  ut  die  Merchants  Despatch 
Transportation  Company  other  container  cars  for  use  in 
freight  train  service.  These  curs,  which  are  4o  ft.  long,  are 
provided  with  steel  undcrfranie,  wooden  sills  and  lloors,  and 
Steel  sides  and  ends  about  24  inches  high  for  holding  the 
containers  in  place.  The  cars  will  be  equijjped  with  standard 
freight  car  trucks  and  will  be  in  every  way  suited  for  regular 
freight  train  service.  The  containers  now  under  construction 
for  use  with  these  cars  in  freight  service  are  15  ft.  long, 
and  three  containers  will  be  used  on  each  car.  They  are 
constructed  with  steel  sides,  ends,  roofs  and  lloor  frames, 
wooden  l1o(>r>  and  sheathing  and  doors  in  one  end  only. 

Otli«;r   (loiiluimT    C.iir?    I  inlcr    (lonslruclioii 

It  is  expected  that  this  container  car  system  will  be  cx- 
pantled  by  the  New  York  Central  to  completely  co-ordinate 
the  steam  railroad,  the  motor  truck  and  the  electric  railway. 
If  it  proves  to  be  successful  in  actual  ser%'ice  it  will  bring 
about  a  new  system  of  handling  less-carload  freiglit  and 
express   matter   l)etween    large   center?    of    population.     The 


Empty    Container    Showing    Interior   and    Door    Construction 

New  \'()rk  Central  primarily  seeks  greater  security  for  ship- 
ments in  transit,  the  losses  to  the  railroads  tlirough  the  theft 
and  damage  of  goods  having  increas^^d  alarmingly  in  recent 
years — the  aggregate  annual  loss  and  damage  claims  paid 
bv  American  railroads  in  l'J20  liaving  been  increased  about 
oUO  per  cent  since  1014.  Several  other  points  of  improve- 
ment in  service  are  expected  from  the  container  car  system 
of  transportation.  This  system  provides  that  the  portable 
containers  shall  be  loaded  and  locked  on  the  shippers' 
premises  and  then  conveyed  by  motor  truck  and  lifted  aboard 
the  car.  At  destination  the  locked  container  is  carried  by 
motor  truck  direct  to  the  consignee.  All  of  the  intermediate 
handling  and  checking  processes  are  done  away  with. 

Another  advantage  of  the  new  system  which  is  expected  to 
prove  most  valuable  is  greatly  increased  use  of  rolling  stock 
in  actual  service.  This  is  particularly  important  when  traffic 
expands  to  its  "peak"'  and  the  prime  need  is  to  shorten  lay- 
overs of  car?  in  yards  and  station?  for  loading  and  unload- 
ing, and  to  limit  their  idleness  through  misuse  for  storage 


purposes.    With  ample  supplies  of  the  removable  container, 
which  in  their  several  classes  will  be  of  uniform  size  ai  j 
interchangeable,   one  carload  of  the  containers  may  be   r^ 
moved  and  sent  with  their  loads  to  consignees,  and  anotli 
set  immediately  hoisted  to  their  places  and  the  car  be  reui. 
to  proceed  within  a  matter  of  minutes.    The  containers  m; 
remain  on  station  platforms  or  on  the  premises  of  shippc 
for  loading  or  unloading  at  convenience,   without  tying  u 
rolling  stock  at  points  where  track  capacity  is  limited. 


Locomotive  Crane  Placing  a  Loaded  Container  on  the  Car 

One  of  the  difficulties  that  will  be  encountered  in  the 
operation  of  this  system  will  tje  tlie  lack  of  adtx|uate  lifting 
aj)paratus  on  the  premises  of  many  shippers,  which  will 
necessitate  the  tie-up  of  a  motor  truck  while  the  container 
is  unloaded  and  reloaded.  Other  difficulties  that  must  be 
overcome  are:  the  possibility  of  scattering  the  containers  over 
too  wide  a  territory  and  the  probable  lack  of  sufficient  suit- 


A    Loaded    Container    Being    Lifted    From    the    Motor  Truck 

able  traffic  in  one  direction.  These  objections  to  such  a 
system  are,  however,  vastly  outweighed  by  the  advantages. 
The  performance  of  this  first  car  in  express  service  will 
be  followed  closely  and  it  is  expected  that  in  a  future  issue, 
the  readers  of  the  Railway  Mechanical  Engineer  will  be  given 
some  very  interesting  operating  data. 


Draft  Gear  Tests  of  the  Railroad  Administration 

First  of  a  Series  of  Articles  Descrihing  Investigations 
Conducted    by    the    Inspection    and    Test    Section 


'"T'HE  draft  gear  tests  of  the  United  States  Railroad  Ad- 

I  ministration  were  originally  undertaken  at  the  request 
of  the  Committee  on  Standards  for  Locomotives  and 
I  ars  and  tlie  Central  Advisory  Purchasing  Committee  for  the 
:  urpose  of  determining  the  relative  merits  of  tlie  several  com- 
:  icrcial  gears  in  order  that  mechanical  excellence  and  costs 
!  light  be  evaluated.  The  Inspection  and  Test  Section,  as  a 
•reliminary  to  any  work,  carefully  studied  all  of  tiie  common 
-iiethods  of  testing  draft  gears.  Letters  on  the  general  sub- 
ject were  also  addressed  by  the  section  to  all  of  the  draft  gear 
aianufacturers  and  to  a  large  number  of  prominent  mechani- 
al  officers  of  the  rcKids,  the  replies  to  which  showed  a  wide 
lifference  of  opinion,  not  only  as  to  tlie  proper  method  of 
testing  draft  gears,  but  as  to  what  performance  should  be  ex- 
pected from  a  gear. 

A  comparison  of  the  many  test  reports  submitted  showed 
an  entire  inconsistency  in  results,  supposedly  obtained  under 
-imilar  conditions.  It  became  evident  that  a  test  of  all  gears 
under  exactly  the  same  conditions,  removed  from  any  pro- 
prietary influence,  was  essential,  and  also  that  the  tests 
should  be  conducted  in  such  a  manner  as  not  only  to  deter- 
mine the  comparative  value  of  the  several  gears,  but  to  obtain 
all  the  exact  information  possible  with  respect  to  draft  gear 
action,  and  to  extend  the  study  as  far  as  possible  toward  the 
ultimate  determination  of  the  ideal  draft  gear.  With  such 
I  program  in  view,  the  co-operation  of  the  A.  R.  A.  Committee 
on  Draft  Gears  was  felt  to  be  desirable,  and  upon  invita- 
tion from  this  section,  this  committee  has  taken  an  active  part 
in  the  test  work  and  in  analyzing  and  compiling  the  results. 

The  present  report  covers  in  a  rather  extensive  manner 
the  action  and  comparative  merits  of  the  various  gears  when 
considered  from  the  viewpoint  of  impact  and  buffing.  The 
opportunity  for  the  investigation  of  draft  gears  in  train 
starting  and  similar  operations  has  not  developed  as  was 
hoped  for,  so  that  it  is  impossible  at  this  time  to  present 
definite  information  in  this  latter  respect. 

The  full  investigation  of  draft  gears  should  include  not 
only  the  laboratory  and  impact  tests  of  the  present  report, 
but  also  a  wide  range  of  train  operation  tests  and  service 
tests,  from  the  results  of  which  should  be  determined: 

1.  The  minimum  amount  of  movement  necessary  between 
cars  for  .starting  trains,  and  whether  this  movement  may  be 
free  slack,  as  between  coupler  knuckles,  or  whether  it  should 
be  resisted  movement. 

2.  Whether  the  beginning  of  draft  gear  compression 
should  be  an  easy  movement  or  a  stiff  movement,  and  whether 
there  should  be  an  initial  compression  to  prevent  movement 
from  slight  shocks, 

3.  The  effects  of  recoil  and  what  amount  of  release 
force  is  desirable. 

4.  The  desired  capacity,  travel  and  ultimate  resistance  of 
the  gear,  as  well  as  the  shape  of  the  curve  representing  draft 
gear  resistance  for  both  buffing  and  train  starting. 

5.  The  coupler  horn  and  coupler  shank  clearance. 

6.  The  life,  together  with  the  rate  of  wear  and  loss  in 
gear  capacity  attending  it,  that  should  be  expected  from  an 
acceptable  draft  gear,  as  well  as  the  setting  of  a  measure, 
either  in  time,  mileage,  or  loss  of  capacit}',  when  a  draft  gear 
should  be  removed  from  the  car  and  be  repaired  or  scrapped. 

Draft  Gear  Testing 

The  following  discussion  on  the  general  subject  of  draft 
gear  testing  is  given  for  the  benefit  of  any  who  may  be  called 
upon  to  do  similar  work  in  the  future. 


It  is  important  to  have  a  full  knowledge  of  the  condition 
of  eacii  test  gear  before  putting  it  into  u  test.  Check  measure- 
iiK-nts  should  be  made,  sucli  as  spring  heights,  barrel  or 
housing  dimensions,  initial  spring  compression,  initial  fric- 
tion compression,  absolute  free  height,  absolute  friction 
height,  and  solid  height,  keeping  a  record  of  possible  travel 
at  any  of  the  ])reviously  mentioned  gear  heights,  liy  having 
such  a  record  it  will  later  be  possible  to  check  up  the  gear 
conditions  and  to  know  whether  an\  loss  in  travel  is  due  to 
set  of  springs,  wear  of  friction  members  or  deformation  of 
parts  of  the  gear.  Depreciation  in  any  of  tiie.-ie  respects 
>hould  be  reported  in  equivalent  loss  in  coujjler  or  gear  travel. 

It  is  important  to  protect  the  friction  surfaces  of  test  gears 
from  any  grease,  rust  or  moisture.  Even  the  handling  of  the 
friction  faces  with  bare  liands  may  leave  enough  grease  or 
moisture  on  them  to  lower  the  gear  capacity. 

In  testing  draft  gears,  the  gear  siiould  not  be  loaded  be- 
\-ond  the  solid  point.  Few  gears  will  stand  much  service  be- 
}ond  their  normal  capacities,  especially  under  the  drop  ma- 
chine. The  determination  of  the  solid  point,  however,  is 
often  quite  difficult.  The  static  test  is  best  suited  to  ac- 
curately fix  the  limit  of  normal  gear  closure.  In  tests  of 
other  characters,  such  as  tlie  drop  test,  the  gear  should  be 
closed  only  to  the  travel  determined  from  the  static  cards  as 
the  limit  of  normal  gear  action. 

All  gears,  irrespective  of  construction,  should  be  set  up 
and  restrained  in  a  suitable  testing  frame,  corresponding  in 
dimensions  to  the  draft  gear  pocket  in  the  car.  The  frame 
should  be  so  designed  that  the  influence  of  its  yield  will  be 
minimized.  The  gear  should  rest  in  the  frame  upon  pieces 
of  metal  corresponding  to  the  stop  faces  of  the  gear  draft 
lugs  or  other  stop  member.  A  striking  plate  of  the  same  size 
as  the  coupler  butt  should  be  placed  on  top  of  the  gear  for 
receiving  the  blow.  This  will  develop  whether  or  not  the 
gear  construction  is  substantial  enough  to  receive  the 
coupler  butt  forces  in  service.  Where  followers  are 
regularly  used  with  a  gear,  they  should,  for  comparative 
purposes,  be  set  up  with  the  gear  in  the  testing  frame.  In 
all  respects  service  conditions  should  l)e  simulated  in  the 
testing  frame,  as  in  no  other  manner  will  the  weak  or  strong 
points  of  a  gear  be  shown.  It  is  more  convenient  to  test 
gears  such  as  the  Miner,  Westinghouse  and  similar  types 
without  a  frame,  but  a  frame  is  neccssarv'  for  some  other 
gears,  such  as  the  Cardwell,  and  in  any  impact  testing  the 
yield  of  the  frame,  no  matter  how  carefully  constructed,  may 
slightly  increase  the  results.  It  is  therefore  only  fair  that  all 
gears  should  be  tested  under  similar  conditions. 

It  is  a  noticeable  fact,  however,  that  if  a  friction  gear  is 
brought  for  testing  from  a  cold  place  into  a  warm  room,  the 
capacity  will  be  low;  and  if  brought  from  a  warm  room  to  a 
colder  outside  atmosphere,  the  capacity  will  be  higher.  This 
is  due  to  the  deposit  of  moisture  on  the  colder  metal,  or  the 
abstraction  of  moisture  from  the  friction  surfaces  of  the 
warmer  metal,  as  the  case  may  be.  In  general  the  humiditv 
of  the  air  is  a  decided  factor  in  testing,  and  an  instance  is 
known  of  a  depreciation  of  20  per  cent  in  a  gear  which  could 
f»e  explained  in  no  other  manner.         ,  -     , 

Another  point  of  interest  is  that  when  a  gear  h  to  he  given 
a  static  test  without  a  frame,  and  the  free  height  of  the  gear 
is  greater  as  set  up  than  the  pocket  length  in  the  car,  the  gear 
should  first  be  compressed  to  slightly  below  the  pocket  dimen- 
sion and  then  released  to  the  exact  pocket  length.  The  com- 
pression test  should  then  start  from  this  released  point. 
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In  impact  testing,  where  the  load  passing  through  the  gear 
to  the  supporting  device  is  measured  or  compared,  the  gear 
should  never  be  tested  beyond  the  closing  point.  This  rule 
applies  particularly  to  rivet  shearing  tests  and  car-impact 
tests.  It  should  be  remembered  that  after  a  gear  goes  solid 
its  normal  functioning  ceases,  and  further  testing  is  only  of 
the  gear  housings  or  barrel.  Hence  in  over-solid  testing  the 
greater  deformation  of  a  weaker  gear  barrel  offers  additional 
protection  to  the  rivets  for  the  time  being,  and  also  offers 
more  yield  in  the  car  tests.  Any  considerable  repetition  of 
such  over-solid  blows  would,  however,  shortly  destroy  the 
gear.  On  the  other  hand,  a  sturdy  gear  will  usually  shear 
the  rivets  at  the  first  over-solid  blow  and  will  similarly  pro- 
duce a  sudden  change  in  car  velocity,  but  the  sturdy  gear 
will  not  be  so  quickly  destroyed.  For  a  full  knowledge  of  the 
functioning  of  a  gear  it  is  necessary  to  know  only  its  ca- 
pacity up  to  the  point  of  closure  and  the  character  of  its 
action  within  that  capacity.  Any  yield  or  cushioning  beyond 
the  solid  point  is  due  to  deformation  or  spring  of  the  heads 
or  barrel,  and  is  obtained  only  at  the  expense  of  strength  and 
life  of  the  gear. 

The  suggestion  is  frequently  made  that  all  gears  be  tested 
to  determine  the  point  where  a  force  of  say  500,000  lb.  is 
set  up  in  the  sills.  On  the  face  this  would  appear  to  be 
entirely  reasonable  and  a  proper  test  for  the  grading  of 
gears.  But  for  the  same  reasons  as  before,  a  premium  would 
be  placed  upon  a  weak  gear  construction.  Furthermore,  it 
is  a  fundamental  principle  of  mechanics  that  there  can  be  no 
force  set  up  in  any  structure  greater  than  the  resistance 
offered  by  the  structure.  It  therefore  follows  that  if  a  gear 
were  constructed  with  an  ultimate  strength  value  of  400,000 
lb.  it  would  be  physically  impossible  to  apply  500,000  lb. 
through  it  to  the  car.  Hence,  the  only  over-solid  draft  gear 
tests  that  should  be  made  are  those  that  will  discover  the 
weakness  of  a  gear  rather  than  credit  it  with  false  merit. 
The  destruction  and  endurance  tests  are  the  only  over-solid 
draft  gear  tests  known  that  will  correctly  rate  the  gears  in 
this  respect. 

Another  practice  from  which  wrong  conclusions  are  often 
drawn  is  that  of  testing  gears  against  sills  of  different  sizes 
and  conditions.  It  is  not  fair  to  set  up  one  gear  on  heavy 
channels  and  another  on  light  channels,  as  again,  the  force 
developed  will  depend  upon  the  yield  and  the  resistance 
offered  by  the  channels.  Thus  if  a  test  were  made  upon  20- 
Ib.  channels  it  would  be  unreasonable  to  expect  as  high  a 
force  as  upon  30  lb.  or  40  lb.  channels,  for  not  only  is 
there  a  greater  yield  of  the  channel,  but  the  elastic  limit  of  the 
material  in  the  lighter  channels  might  be  reached  and  passed, 
which  would  preclude  the  possibility  of  reaching  as  high  a 
force  as  might  be  shown  in  the  heavier  channels.  In  other 
words,  it  is  impossible  to  put  more  load  into  the  light  chan- 
nels than  they  will  stand,  as  the  force  is  limited  by  the  re- 
sistance of  the  structure  supporting  the  gear. 

Test  Program 

:  '■'-  The  following  general  program  was  decided  upon  for  the 
present  tests  as  offering  the  best  means  of  investigating  the 
comparative  action  of  the  gears: 

9,000   lb.   Drop  Tests— Solid   .\nvil. 

Closing   gears   by    drops   of    1    in.    increments. 

Recoil  tests. 

Investigation  of  influence  of  foreign  material  on  friction  surfaces. 

rnvestigation    of    rivet    shearing    tests. 

Destructive  tests. 
'.'.   Static   Tests. 

':\        Closing  gears  at   a   rate   of   %   in.   per  minute. 
;.!'■       Closing  gears  at  a   rate  of   Ya    in.   per   minute. 

Closing   gears   at   a   rate   of   3   in.    per   minute. 
.'■  Car    Impact   Tests. 

Calibrated    gear    in    one    car    only,    solid    buffer    in    another    car. 
I  ■        Calibrated   gears   in    both   cars. 

In  general  three  each  of  18  different  types  of  draft  gears 
are  embraced  in  the  tests.  The  table  of  Fig.  1  has  been  pre- 
pared to  identify  the  gears  and  to  give  other  data  of  prime 
interest  in  ccwinection  with  them.  Fifty-nine  gears  in  all 
were  used  because  of  gear  failures  developing  during  the 
progress  of  the  various  tests. 


Description  of  Gears 

In  the  report  as  presented,  the  gears  used  are  described  at 
some  length.  Since  practically  all  of  the  types  tested  are  in 
common  use,  these  details  will  be  omitted  and  the  description 
will  be  confined  principally  to  those  features  which  di:  er 
from  the  usual  practice. 

Westinghouse  Type  D-3. — This  is  the  well-known  fr  c- 
tion  draft  gear  of  the  Westinghouse  Air  Brake  Company.    It 
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Fig.  1 — Gears  Included  in  the  Test  Program 

has  a  nominal  travel  in  the  car  of  2  7/16  in.,  the  first  ^  in. 
of  which  is  spring  travel,  the  remainder  being  friction  travel. 

Westinghouse  Type  NA-1  : — This  is  a  new  gear  recently 
introduced  by  the  Westinghouse  Air  Brake  Company.  A 
description  of  its  construction  will  be  found  in  the  Railwa) 
Age,  Daily  Edition  for  June  14,  1920,  page  1785.  The 
nominal  travel  of  the  gear  in  service  is  3  in. 

Sessions  Type  K: — This  is  the  type  of  gear  manufac- 
tured by  the  Standard  Coupler  Company  and  used  on  50,000 
of  the  United  States  Railroad  Administration  cars.  The  gear 
has  a  nominal  travel  of  2  1/16  in.,  the  first  yi  in.  of  which 
is  spring  travel  and  the  remainder  friction  travel. 

Sessions  Jumbo  : — This  is  a  heavier  gear  of  3  in.  nominal 
travel  recently  developed  by  the  Standard  Coupler  Company 
and  is  similar  to  the  Type  K  gear. 

Cardwell  Type  G-25-A: — This  is  the  regular  pattern 


March,  1921 


RAILWAY    MECHANICAL    ENGINEER 


175 


of  the  Union  Draft  Gear  Company's  gear  slightly  modified 
to  give  a  nominal  travel  of  2^  in. 

Cardwell  Type  G-18-A: — This  is  the  regular  Cardwell 
g.ar  of  the  Union  Draft  Gear  Company  with  3  3/16  in. 
nominal  travel. 

Miner  Type  A-18-S: — This  is  a  slightly  modified  ar- 
rangement of  the  well-known  A-18  gear  of  W.  H.  Miner  and 
i-  the  design  applied  to  United  States  Railroad  Administra- 
tion locomotive  tenders.  The  gear  has  a  nominal  travel  of 
lYi  in. 

Miner  Type  A-2-S : — This  is  a  slightly  modified  arrange- 
ment of  the  A-2  gear  of  W.  H.  Miner,  the  nominal  travel 
being  2>4  in. 

National  Type  H-1: — This  is  a  new  gear  of  2^  in. 
nominal  travel,  manufactured  by  the  National  Malleable 
Castings  Company.  A  central  friction  column  with  four  ways 
in  it  is  cast  integral  with  one  follower  of  the  gear.  In  these 
ways  are  four  friction  segments,  or  shoes.  The  other,  or 
movable  follower,  is  arranged  to  wedge  these  shoes  inwardly 
into  the  ways  of  the  column  and,  as  the  gear  is  closed,  the 
longitudinal  movement  of  the  shoes  is  resisted  by  a  single  coil 
friction  spring  that  surrounds  the  friction  column  below  the 
wedges.  Four  independent  corner  posts  of  1^  in.  diameter 
steel  are  provided  to  receive  the  blow  when  the  gear  goes 
solid,  so  that  this  force  is  received  on  entirely  different  metal. 
An  independent  release  spring  surrounds  each  of  these  corner 
posts.  The  gear  is  held  to  any  desired  length  and  as  a  self- 
contained  unit  by  means  of  two  ^  in.  rods. 

The  friction  members  of  this  gear  are  made  of  electric  steel, 
hardened.  The  corner  posts  are  of  tempered  knuckle-pin 
steel. 

National  Type  M-1  : — This  gear  is  similar  in  construc- 
tion to  the  National  Type  H-1,  the  most  notable  difference 
being  that  but  two  release  springs  are  used  instead  of  four 
as  in  the  H-1  gear.  Otherwise  the  same  description  serves 
for  both.    The  nominal  gear  travel  is  2J^  in. 

National  Type  M-4: — This  gear  is  of  the  same  general 
construction  as  the  two  preceding  National  gears,  but  has 
three  flutes  in  the  center  column  with  three  friction  shoes, 
and  has  no  independent  release  spring.  Otherwise,  the  design 
is  the  same  as  for  the  other  National  gears.  The  nominal 
travel  is  2^^  in. 

Murray  Type  H-25 : — This  gear  is  of  the  regular  Murray 
pattern  without  wear  blocks  as  manufactured  by  the  Keyoke 
Railway  Equipment  Company,  but  was  specially  designed  to 
give  a  nominal  travel  of  IYa,  in.  for  use  on  Railroad  Admin- 
istraticm  cars. 

Gould  Type  175: — This  is  the  original  Gould  friction 
draft  gear,  manufactured  by  the  Gould  Coupler  Company. 
It  has  single  angle  friction  wedges  pressed  outwardly  against 
the  friction  faces  of  the  barrel  by  two  sets  of  half-elliptic 
springs.    It  has  a  nominal  travel  oi  2}^  in. 

Bradford  Type  K: — This  gear  is  of  the  rocker  type  and 
is  manufactured  by  the  Bradford  Draft  Gear  Company.  The 
nominal  travel  is  2^  in. 

Waugh  Plate  Type: — This  is  the  well-known  plate  gear 
of  the  Waugh  Draft  Gear  Company.  As  included  in  the 
test,  each  gear  was  made  up  of  four  sets  of  plates  in  series, 
each  set  consisting  of  1 5  steel  plates,  ^  in.  by  6  in.  by  11 J^ 
in.    The   nominal   travel   is   2J4    in- 

Christy  Gear: — This  gear,  when  tested,  was  under  de- 
velopment by  the  American  Car  Roof  Company.  It  has  since 
been  taken  over  by  the  Standard  Forgings  Company  and,  in 
a  modified  form,  is  now  known  as  the  Stanforge  friction 
draft  gear.  A  description  of  the  gear  in  its  present  form  can 
be  found  in  the  Railway  Age,  Daily  Edition  for  June  14, 
1920,  page  1784.    The  nominal  travel  is  2j4  in. 

Harvey  Friction  Springs: — These  are  the  regular  inter- 
wound  Harvey  friction  springs  as  manufactured  by  the  Frost 
Railway  Supply  Company.  Each  gear,  as  included  in  the 
test,  consisted  of  two  of  these  springs  set  in  twin  fashion, 
side  by  side.    The  nominal  travel  was  1%  in. 


A.  R.  A.  Class  G.  Springs: — These  are  the  regular 
A.  R.  A.  draft  springs  of  8  in.  diameter  and  7^  in.  high. 

Selection  and  Condition  of  Test  Gears 

At  the  beginning  of  these  tests  the  various  manufacturers 
were  asked  to  furnish  gears  for  test  purposes,  so  that  the 
gears  as  tested  were  in  each  instance  procured  directly  from 
the  proprietor,  with  full  knowledge  on  his  part  that  they  were 
for  test  purposes.  Whether  or  not  gears  of  average  manu- 
facture were  furnished  must  be  decided  from  previous  or 
additional  experience  with  the  several  gears  and  from  a 
knowledge  of  the  manufacturing  practices  of  the  concerns. 
Unless  a  definite  statement  to  the  contrary  appears  in  this 
report  it  is  to  be  understood  that  gear  conditions  and  per- 
formances as  developed  during  the  tests  are  in  accordance 
with  what  is  believed  to  be  average  conditions. 

Immediately  upon  receipt  of  a  test  gear  it  was  given  a 
test  number  and  then  taken  apart.  The  parts  were  marked, 
and  measured  for  comparison  with  the  manufacturer's  draw- 
ings and  for  later  comparative  tests  measurements.  The  gears 
were  reassembled  with  the  parts  in  their  original  positions 
and  were  given  a  definite  amount  of  preliminary  drop  test 
work  to  condition  them  for  the  regular  tests. 

Westinghouse  D-3  : — These  gears  as  received  were  in 
good  average  condition  and  conformed  very  closely  to  the 
dimensions  given  on  the  manufacturer's  drawings.  The  re- 
sults obtained  in  the  test  agreed  very  well  with  the  results 
obtained  in  other  tests  of  the  same  gear. 

Westinghouse  NA-1 : — The  gears  as  received  appeared 
to  be  in  average  condition  and  the  results  of  the  test  in  gen- 
eral are  believed  to  be  representative  of  the  action  of  the 
average  product. 

Sessions  K: — The  gears  as  received  represented  average 
workmanship  and  condition  and  the  results  of  the  test  in 
general  are  comparable  with  previous  tests  of  the  same  gear. 
Sessions  Jumbo: — These  gears  as  received  represented 
average  workmanship  and  condition.  The  results  of  the  test 
are  believed  to  be  representative  of  the  commercial  gear. 

Cardwell  G-25-A: — These  gears  as  received  were  in 
average  condition  as  to  workmanship.  The  springs  furnished 
for  the  test  gears  were  of  excessive  length,  the  average  free 
length  being  10  1/16  in.,  whereas  the  drawing  dimension 
is  9^  in.  With  all  the  parts  properly  assembled  on  the  spring 
rod,  the  springs  from  the  drawings  should  be  under  3/16  in. 
compression,  while  with  the  gears  as  furnished,  the  springs 
were  under  ^  in.  compression.  The  average  drop  test  results 
obtained  from  these  gears  are  greater  by  slightly  more  than 
4  in.,  than  the  average  results  obtained  in  routine  acceptance 
tests  of  the  same  gear.  The  lowest  capacity  gear  of  this  type 
in  the  present  test  is  more  than  3  in.  greater  than  the  highest 
capacity  gear  of  the  same  type  in  the  Railroad  Administra- 
tion's acceptance  test.  It  is,  therefore,  believed  that  the 
results  obtained  from  these  test  gears  are  not  representative 
of  what  may  be  expected  from  the  regular  product  as  fur- 
nished commercially. 

Cardwell  G-18-A: — ^These  gears  were  received  in  aver- 
age condition  as  to  workmanship  and  the  parts  conformed 
more  closely  to  the  drawings  than  in  the  case  of  the  G-25-A, 
although  they  averaged  above  the  drawings.  The  individual 
variations,  however,  would  probably  be  accepted  as  within 
manufacturing  limits.  The  averages  are  believed  to  more 
nearly  represent  the  true  value  of  the  conmiercial  gear  than 
those  obtained  from  the  other  Cardwell  type. 

Miner  A-IS-S: — These  gears  as  received  were  in  good 
average  condition  as  to  workmanship  and  material.  The  re- 
sults obtained  are  in  harmony  with  those  of  other  tests  and 
the  gears  are  believed  to  be  representative  of  the  commercial 
product. 

Miner  A-2-S: — The  condition  of  these  gears  as  received 
correspond  with  that  of  the  Miner  A-18-S  and  the  test  gears 
are  believed  to  be  representative  of  the  commercial  gear. 
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National  H-1  : — These  gears  conform  closely  to  the  draw- 
ing dimensions.  The  results  obtained  are  comparable  with 
results  obtained  in  other  tests,  of  this  gear  and  are  believed 
to  be  representative  of  the  gears  as  furnished  commercially. 

National  M-1  and  M-4: — The  condition  of  these  gears 
corresponded  with  that  of  the  other  National  gears  and  is 
believed  to  be  representative  of  the  commercial  product. 

Murray  H-25  : — These  gears  as  received  had  probably 
been  given  more  conditioning  than  any  other  gears  in  the 


Bradford  K: — The  undeveloped  state  of  this  gear  makes 
it  impossible  to  compare  the  test  gear  with  the  commercial 
product.  It  is  felt  tiiat  avoidable  defects  in  workmanship 
and  design  are  responsible,  at  least  in  part,  for  the  breakagt 
of  gear  parts  noted  later  in  the  report. 

Christy  Gear: — As  this  gear  was  undeveloped  and  had 
never  been  furnished  commercially,  comparisons  are  impos- 
sible. The  test  gears  had  all  of  the  friction  surfaces  ma- 
chined, although  it  is  understood  that  the  gears  were  designed 
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DRAFT   GEAR  TESTS   OF  THE   RAILROAD   ADMINISTRATION 


Actual  results  from  test  gears 
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Remarks 
14 


28.1         5.2       21,075     17,175 


M8.9         2.8       14.175     12,075       *See   text. 
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'Gould  gear  No.  41   was  -^  in. 
shorter  than  the  pocket  length. 


•Christy  gear  No.  51  was  .22  in. 
shorter  than  the  pocket  length. 
Gear  No.  52  was  .38  in.  shorter 
than  the  pocket  length  and 
Gear  Na  53  was  A  in.  shorter 
than  the  pocket  length. 


Table  1 — Comparative  Performance  of  Gears  In  Shop  Tests 


test,  yet  the  results  are  not  believed  to  have  been  influenced 
especially  as  they  are  just  slightly  below  the  average  routine 
acceptance  test  of  the  same  type  for  Railroad  Administration 
cars.  ' 

Gould  175: — These  gears  conformed  with  drawings  and 
appeared  in  good  average  condition  except  for  a  coating  of 
grease  which  was  found  in  the  interior.  The  manufacturer 
disclaimed  all  knowledge  of  this  and  the  parts  were  cleaned 
and  the  gears  placed  in  a  satisfactory'  condition.  The  results 
of  the  test  are  believed  to  be  representative  of  the  action  of 
the  commercial  product. 


to  be  furnished  regularly  of  rough  castings.  Some  of  the 
parts  did  not  correspond  to  the  dimensions  on  the  drawings 
and  the  gear  travel  was  %  in.  less  than  the  drawings  called 
for. 

Harvey  Friction  Springs: — The  spring  group  constitut- 
ing these  gears  conforms  reasonably  closely  to  the  drawing 
dimensions  and  the  results  of  the  test  are  believed  to  be 
representative  of  the  commercial  product. 

A.  R.  A.  Class  G  Springs: — The  springs  used  in  this 
test  were  of  ordinary  carbon  steel  oil  tempered,  drawn  from 
regular  railroad  stock  conformmg  to  A.  R.  jA.  specifications. 
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rehardened    and    ground    to    size    required.      A    substantial 
eccaiomy  has  been  effected  by  this  means. 

Holes. — All  rods  are  bushed  with  case-hardened  bushes  in 
rapidly  wearing  holes,  and  when  worn  the  bush  is  pressed 
out  and  the  new  one  inserted  and  ground  to  diameter  re- 
quired, which  is  governed  by  the  size  of  hole  in  which  the  pin 
is  fixed. 


The  adoption  of  graduated  sizes  of  pins  and  holes  and  Limits. — The   minimum    variation    allowed    between    pin 

the  bushing  of  holes  subject  to  wear  are  two  valuable  methods  and  hole  is  that  demanded  for  running  fits,  i.  e.,  0.0025  in. 

of  effecting  economies.  The  maximum  variation  is  0.005  in.,  thus  giving  a  manufac- 

The  parts  to  be  handled  in  the  machine  shop  usually  asso-  turing  tolerance  of  0.0025  in. 


;iated  with  "General  Repairs" 
are — motion,  valves  and  cab 
details. 

Motion 

The  motion  is  dismantled 
in  the  erecting  shop,  examined, 
and  results  of  examination 
posted  on  to  the  machine  shop, 
giving  particulars  of  new 
parts  required,  which  are  re- 
placed from  a  stock  which  is 
maintained  and  based  upon 
past  experience. 

The  parts  requiring  repair 
are  dealt  with  in  the  following 
manner : 

Motion  Pins  {Limit  Gage) 
— The  limit  gage  system  on 
motion  is  on  the  pin  basis 
(owing  to  push  and  running 
fits  being  on  one  pin  of  one 
diameter).  Tolerance  on  mo- 
tion pins  is  0.0005  in.,  the 
high  diameter  being  the 
nominal  diameter,  the  low 
diameter  being  the  nominal 
diameter  minus  tolerance. 

The  motion  pins  are  manufactured  in  nine  different  sizes, 
the  first  five  varying  0.005  in.  each  and  the  remaining  four  Radius  Blocks. — Radius  blocks  are  machined  to  four  sizes, 
vary  0.010  in.  each,  and  each  size  is  identified  by  a  letter  as  varying  0.015  in.  each.  After  the  blocks  are  fitted  in  the 
follows : 


The  Foreman  and  His  Training 

The  foreman  directs  the  efforts  of  a  group 
of  workers. 

He  is  ordinarily  selected  from  the  ranks 
because  of  his  reputation  as  a  master  work- 
man; in  that  capacity,  however,  he  has  had 
little,  if  any,  training  or  experience  in  man- 
aging other  workers. 

Obviously  the  prime  responsibility  of  a 
foreman  is  to  understand  human  nature  and 
direct  human  beings — a  very  different  sort 
of  task  from  handling  tools  or  operating 
machines. 

What  sort  of  training  should  a  foreman 
receive  before  he  enters  upon  his  new  task? 
Who  will  be  responsible  if  he  fails  to  make 
good?    What  do  you  think  about  it? 


Rezersing  Shaft.  —  The 
journals  of  the  reversing  shafts 
wear  slightly,  and  when  worn 
oval  to  the  extent  of  0.010  in. 
they  are  turned  up  in  lathe  to 
graduated  sizes,  each  varying 
0.015  in.,  and  when  worn  to 
the  minimum  diameter  a  sleeve 
bush  is  shrunk  on  and  re- 
turned to  standard  size. 
Standard  size  of  journal  is  5 
in.,  the  minimum  diameter  is 
414  in. 

Reversing  Shaft  Carrier 
Bracket. — The  bracket  is 
bored  out  to  allow  for  the  fit- 
ting in  of  a  cast  iron  sleeve 
bush;  this  diameter  remains 
constant.  The  internal  diam- 
eter of  these  bushes  is  ma- 
chined to  graduated  sizes  to 
suit  the  shaft  journals.  Worn 
bushes  are  re-bored  to  the 
nearest  graduated  size. 

Radius  Links. — These  links 
wear  mostly  in  the  centre  ow- 
ing to  the  notching  up  when 

running;  this  necessitates  them  being  ground  parallel,  and 

the  radius  blocks  fitted  to  suit. 


JKLMNPQR  S 

High    2*     2.00s     2.01       2.015     2.02      2.03      2.040     2.05       2.06 

Low    1.999S  2.0045  2.0095  2.0145  2.0195  2.0295  2.0395  2.0495  2.0595 

The  pins  are  turned  on  automatics  with  an  allowance  of 
0.010  in.  to  0.015  in.  for  grinding  after  case  hardening. 

Hollow  Motion  Pins. — ^When  these  pins  are  worn  below 
minimum  size  they  are  aimealed  and  expanded  by  means  of 
a  press  and  mandrils:  these  mandrils  run  in  sizes  from  No. 
1  to  No.  9,  each  varying  in  diameter  O.OOS  in.    They  are  then 

Taken  from  a  paper  on  Management  of  a  Locomotive  Repair  Shop,  read 
Itcfore  the  Institution  of  Locomotive  Engineerti  England. 


CHART   SIZES  OF  RUNNING  AND   PUSH   FITS 
Running  Fits 
tKLMNP  QRS 

High    2.0045  2.0095  2.0145  2.0195  2.0245  2.0345  2.0445  2.0545  2.0645 

Low 2.0025  2.0075  2.0125  2.0175  2.0225  2.0325  2.0425  2.0525  2.062S 

Push  Fits 

JKLMNP  QRS 

High    2.0005  2.O05S  2.0105  2.0155  2.0205  2.0305  2.0405  2.05OS  2.060S 

Low     2-      2.005     2.010     2.015     2.020     2.030  2.040     2.050     2.060 

links  a  special  fixture  is  used  to  mark  the  blocks  while  in 
position  in  the  shaft,  which  ensures  the  holes  being  in  line 
with  the  center  of  the  shaft. 

Reversing  Screws. — The  reversing  screws  are  made  in  two 
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sizes,  standard  2-in.  diameter,  and  a  1/16-in.  above.  When 
these  are  worn  thin  on  the  thread  they  are  scrapped. 

Reversing  Screw  Nuts. — These  are  also  made  in  two  sides, 
standard  and  a  1/16-in.  above.  The  reason  for  this  is,  when 
the  standard  nut  has  worn  thin  on  the  thread  they  are  ma- 
chined out  a  1/16-in.  larger  in  diameter,  thus  giving  the  nut 
another  life. 

Piston  Rods. — Piston  rods  wear  smaller  in  diameter  at  the 
middle  than  the  ends,  due  to  the  friction  of  the  packing. 
This  necessitates  them  being  ground  to  bring  the  rod  parallel 
the  whole  of  its  length.  They  are  ground  in  five  graduated 
sizes,  each  varying  0.031 2-in.,  standard  size  being  3-in. 
diameter,  minimum  diameter  2^  in.  After  the  grinding 
operation  the  rod  is  then  dealt  with  on  the  bench  to  have  the 
crosshead  and  cotter  fitted.  Occasionally  the  crosshead  has 
expanded  leaving  no  cotter  draw;  in  that  case  a  crosshead  is 
taken  from  stock  and  fitted,  leaving  a  ^-in.  draw.  The  old 
crosshead  is  placed  in  stock,  and  when  new  rods  are  being 
turned  these  crossheads  are  despatched  to  the  lathe  and  the 
rods  turned  on  cone  to  suit,  thus  getting  the  crosshead  into 
service  again. 

Crosshead  Gudgeon  Pins  (Effect). — Gudgeon  pins  are 
examined,  and  if  worn  more  than  0.031 2-in.  on  the  little  end 
or  slide  block  bearing,  they  are  renewed.  These  are  made  in 
two  sizes  on  the  slide  block  bearing,  standard,  and  1/16-in. 
above  to  give  the  slide  block  another  life.  They  are  manu- 
factured on  the  automatics,  case  hardened  and  ground. 

Piston  Head. — The  piston  head,  if  found  to  have  a  clear- 
ance in  the  cylinder  bore  of  3/16-in.,  is  condemned  for  that 
particular  engine.  Should  the  diameter  of  the  head  be  over 
standard  size,  it  is  placed  in  stock  and  machined  to  suit  the 
cylinder  nearest  to  its  diameter.  The  bore  and  cone  portion 
for  the  piston  rod  bearing  remains  constant  in  all  cases  and 
is  therefore  interchangeable.  Clearance  allowed  between  cyl- 
inder bore  and  piston  head  for  new  or  re-bored  cylinder  is 
0.015-in. 

Slide  Blocks. — Slide  blocks  wear  very  slightly  in  the  gudg- 
eon pin  hole;  in  cases  where  the  wear  exceeds  0.01 0-in.  they 
are  re-bored  to  1/16-in.  above  standard  size.  This  is  suffi- 
cient to  wear  the  block  and  flange  to  their  minimum  thickness. 

SMde  Valve  Spindles. — The  flat  valve  type  of  spindle, 
when  in  for  repairs,  is  generally  found  to  have  expanded  at 
the  buckle,  and  if  this  expansion  exceeds  0.015-in.  above 
standard,  it  is  sent  to  the  smithy  for  closing,  and  there  ma- 
chined up  to  standard  in  the  buckle.  Should  the  spindle 
have  worn  below  the  minimum  diameter  a  new  end  is  welded 
on  to  the  buckle  and  machined  to  the  standard  diameter. 

The  standard  diameter  of  the  spindle  is  2^  in.  As  the 
spindle  wears  more  in  the  center  than  at  the  end,  due  to  the 
friction  of  the  packing,  this  necessitates  it  being  ground  to 
bring  the  rod  parallel  the  whole  of  its  length. 

They  are  ground  to  nine  graduated  sizes,  varying  0.015-in. 
from  ly^-m.  diameter  to  2-in. 

Valve  Spindle  Crosshead. — ^The  same  remarks  apply  to 
fitting  of  crosshead  to  spindle  as  in  the  piston  rod. 

Valve  Spindle  and  Piston  Packing. — Packings  are  manu- 
factured in  graduated  sizes  in  conformity  with  piston  rod 
sizes. 

Cah  Details. — The  injectors  are  stripped  of  all  cones  and 
plugs;  scale  removed  from  body  and  cones.  Valve  seatings 
and  cones  are  re-faced  and  adjusted. 

Steam  Valve  and  Tappet  Valve  Seatings. — Due  to  the  con- 
stant wear  and  repeated  cuttings  of  tiie  seatings,  they  rapidly 
become  worn  out.  In  order  to  increase  the  life  of  the  body  it 
is  bored  out  and  a  bush  fitted  as  a  renewable  seat. 

Pipe  Ends. — Occasionally  the  thread  on  pipe  ends  becomes 
stripped;  these  are  restored  to  standard  by  turning  the  ends 
down  and  sweating  on  a  sleeve  bush,  afterwards  re-cutting 
the  thread.  After  injectors  are  repaired  they  are  tested  for 
efficiency  in  lift  and  delivery. 


Ejectors. — The  ejector  is  stripped  of  all  plugs  and  cones, 
thoroughly  cleaned  and  examined,  and  cones  that  have  been 
cut  due  to  action  of  the  steam  are  re-turned  and  adjusted. 
In  all  wearing  parts  renewable  seatings  are  fitted  wherever 
possible.  The  disc  plate  requires  turning  up  and  facing  to 
the  driver's  application  handle.  All  glass  gage  cocks,  lubri- 
cator cocks,  etc.,  are  stripped,  examined  and  new  plugs  fitted 
where  required.  In  cases  of  taper  plugs  they  are  ground 
only.    Parallel  plugs  are  ground  and  asbestos  packed. 


Driving    Box    Gage 
BY  A.  W.  c. 

It  is  highly  important  that  the  crown  brass  of  a  driving 
box  should  be  a  good  tight  fit  in  the  box,  and  this  requires 
that  the  brass  properly  bears  on  the  small  angular  surfaces 
as  well  as  on  the  curved  surface  or  back  of  the  shell.  If 
these  requirements  are  not  met,  the  brass  will  very  easily 
work  loose  and  become  a  source  of  trouble  and  annoyance. 
When  an  old  brass  has  been  removed,  it  is  a  rather  difficult 
matter  to  measure  the  small  angular  surfaces,  and  their  dis- 
tance from  the  crown  of  the  box,  and  then  lay  out  these  meas- 
urements on  the  shell.  After  being  some  years  in  service 
and  having  had  various  repairs  made  to  them,  driving  boxes 
vary  considerably,  so  that  each  brass  must  be  made  to  fit  its 
particular  box,  and  the  edges  are  not  planed  to  any  standard 
dimensions. 

.\n  expedient  commonly  resorted  to  in  many  repair  shops 


4  Slohg'ive  mde  range  of 
adjusfmenfandproyldes 
for  all  classes  ofdriy 
ing  boxes 


Thumb  Nu^ 
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Oage  adjushd  io  con^rm  wifh  ttte 
shell  fil"  of  driving  box 

Efficient  Form  of  Driving  Box  Gage 

and  roundhouses,  is  to  place  the  brass  on  end  on  the  box, 
in  a  position  as  near  as  possible  to  that  which  it  will  occupy 
in  the  box;  that  is,  with  the  back  of  the  brass  in  line  with 
the  crown  surface  of  the  box.  The  outlines  of  the  angular 
surfaces  are  then  scribed  on  the  brass,  which  is  planwi  to 
these  lines,  and  pressed  into  the  box  with  somewhat  doubtful 
results.  A  simple,  adjustable  gage,  as  illustrated,  can  be 
made  easily  and  used  for  accurately  transferring  the  outlines 
of  the  angular  surfaces  on  the  box  to  the  brass. 

The  gage  is  made  of  yi  in.  sheet  steel  to  the  dimensions 
shown.  The  two  wings  or  blades  are  attached  to  the  body 
of  the  gage  by  J4  in.  carriage  bolts  and  wing  nuts.  In  use, 
the  curved  portion  of  the  gage  is  placed  against  the  crown 
of  the  driving  box,  and  the  blades  are  adjusted  to  bear  on 
the  angular  surfaces  in  the  box,  being  secured  in  that  posi- 
tion by  tightening  the  thumb  nuts.  The  gage  is  then  placed 
on  the  end  of  the  brass,  with  the  curved  portion  flush  with 
the  back  of  the  brass.  The  outlines  of  the  blades  are  scribed 
on  the  brass,  thus  faithfully  reproducing  the  dimensions  of 
the  driving  box  brass  fit.  It  is  obvious  that  this  saves 
handling  the  heavy  driving  boxes  and  brasses  now  in  use  and 
affords  a  far  better  method  for  getting  a  good  fit. 


Notes  on  General  Shop  Practice  at  Du  Bois 

Production  Is  Increased  and  Unit  Costs  Decreased 
By  Using  Present  Equipment  to  the  Best  Advantage 

BY  GEORGE  W.  ARMSTRONG 


M 


ANY  interesting  and  effective  methods  have  been  de-      threaded  in  an  engine  lathe  (Fig.  3).     Several  sizes  of  cast- 
veloped  at  the  Du  Bois  shops  of  the  Buffalo,  Roch-      ings  are  carried  so  as  to  reduce  the  amount  of  metal  to  be 


ester  &  Pittsburgh,  each  one  a  real  factor  in  increasing 
the  efficiency  of  shop  operation.  Careful  attention  to  details, 
elimination  of  much  lost  motion  and  the  equipment  of  ma- 
chines with  time  saving  jigs  and  fixtures  all  help  to  increase 
shop  output  and  reduce  the  unit  costs  of  repair  work. 

The  driving  box  equipment  represents  a  good  use  of  old 
tools  for  single  purpose  production.  For  machining  cro^vn 
brasses  to  fit  driving  boxes,  a  slotter  (Fig.  1)  has  been 
equipped  with  the  customary  holding  mandrel ;  the  stroke  has 
been  lengthened  to  take  brasses  for  extended  main  driving 
boxes  and  a  simple,  heav>'  feed  suitable  for  brass  cutting 
applied.  Rapid  finishing  of  the  brasses  is  assured  by  these 
c(Mnparatively  simple,  inexpensive  changes  in  the  slotter. 

Driving  boxes  are  bored  and  hub  liners  faced  on  a  boring 
mill  (Fig.  2)  which  has  been  equipped  with  a  piloted  boring 


Fig.    1 — Slotter    Arranged    for    Rap'd    Machining    of   Crown    Bra&ses 

bar  to  provide  rigidity  and  i:)ermit  the  taking  of  heavy  cuts. 
Hub  liners  are  faced  by  the  second  head,  thus  performing  two 
operations  at  one  setting  of  the  driving  box  and  making  sure 
that  the  hub  face  is  at  right  angles  to  the  bore  of  the  box. 
Driving  box  shoe  and  wedge  ways  are  kept  a  standard  width 
by  electric  welding  steel  liners  along  the  driving  box  flanges. 
The  edges  of  the  liners  where  they  are  welded  to  the  driving 
box  are  beveled,  an  operation  cheaply  performed  by  planing 
a  number  of  liners  at  the  same  time.  They  are  held  at  the 
proper  angle  in  a  planer  chuck  using  suitable  beveled  blocks 
and  feeding  the  tool  across  all  the  liners  at  once.  To  assist  in 
holding  the  liners  six  holes  are  punched  for  "tack- welding." 
After  welding,  the  driving  boxes  are  planed  to  the  standard 
widths  between  shoe  and  wedge  faces  called  for  by  the  blue 
prints. 

Washout   plugs   are   quickly   and    accurately   turned    and 


removed  to  an  eccmomical  minimum,  about  ys  in.  range  being 
cared  for  by  each  casting.     The  small  end  of  the  plug  is 


Fig.  2 — Heavy  Cuts  Are  Taken  With  a   Piloted    Boring   Bar 

cored  out  to  a  bell  shape  to  reduce  the  weight  and  permit 
quick  center  punching  for  the  tail  stock  center. 

The  threading  tool  is  a  hobbed  chaser  (as  shown  on  top 
of  the  tool  post)  held  in  a  block  fitted  to  take  the  place  of  the 
regular  tool  post.  Grinding  this  tool  at  an  angle  furnishes 
a  turning  edge  to  precede  the  threading  chaser.  By  means 
of  an  adjustable  stop,  the  carriage  travel  can  be  regulated, 


Fig.  3 — Method   of   Machining   Washout   Plugs 

permitting  the  taking  of  several  cuts  and  yet  maintaining  the 
size  where  a  number  are  made  of  the  same  size.  The  taper 
is  obtained  by  setting  over  the  tail  stock,  as  this  method  has 
been  found  to  give  the  best  results.  The  strips,  shown  at  an 
angle  on  the  side  of  the  tool  block,  have  been  provided  to 
hold  the  hinged  guard,  protecting  the  workman  from  flying 
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sizes,  ^tandard  2-in.  diameter,  and  a  1/16-in.  above.    When 
these  are  worn  thin  on  the  thread  they  are  scrapped. 

Reversing  Scre'iV  Nuts. — These  are  also  made  in  two  sides, 
standard  and  a  1/16-in.  above.  The  reason  for  this  is,  when 
the  standard  nut  ha.s  worn  thin  on  the  thread  tliey  are  ma- 
chined out  a  1/16-in.  larger  in  diameter,  thus  giving  the  nut 
another  life. 

Piston  Rods.—Vx&Um  rods  wear  .>niallcr  in  diameter  at  the 
middle  than  the  end.s,  due  to  the  friction  of  the  packing. 
This  necessitates  them  l>eing  ground  to  bring  tlie  rod  parallel 
the  whole  of  its  length.  They  are  ground  in  five  graduated 
sizes,  each  varying  O.OSlZ-in.,  standard  si/e  being  3-in. 
diameter,  minimum  diameter  2^8  in.  .\fter  the  grinding 
operation  the  rod  is  then  dealt  with  on  the  bench  to  have  the 
crosshead  and  cotter  t'ltted.  Occasionally  the  crosshead  has 
expanded  leaving  no  cotter  draw;  in  that  case  a  cros.shead  is 
takciv  from  stock  and  fitted,  leaving  a  '1s-in.  draw.  The  old 
cros.-head  is  placed  in  stock,  and  when  new  rods  are  being 
turned  these  crosslieads  are  des[)atclie(l  to  the  lathe  and  the 
rods  turned  on  cone  to  suit,  thus  getting  the  crosshead  into 
service  again. 

Crosshead  Xhidgeon  Pins  (Efj'cct). — Gudgeon  pins  are 
examined,  and  if  worn  more  than  0.0,51 2-in.  on  the  little  end 
or  slide  block  bearing,  the\  are  renewed.  These  are  made  in 
two  sizes  on  the  slide  block  bearing,  standard,  and  1/16-in. 
above  to  give  the  slide  block  another  life.  Tliey  are  manu- 
factured on  the  automatics,  case  hardined  and  ground. 

Piston  Head. — The  piston  head,  if  found  to  have  a  clear- 
ance in  the  cylinder  bore  of  3/16-in.,  is  condemned  for  that 
particular  engine.  Sliould  the  diameter  of  the  head  be  over 
standard  size,  it  is  placed  in  -tock  and  machined  to  suit  the 
cylinder  nearest  to  its  diameter.  Ihe  l)ore  and  cone  portion 
for  the  piston  rod  I)earing  remains  constant  in  all  cases  and 
is  therefore  interchangeable7~^learance  allowed  between  cyl- 
inder bore  and  piston  head  for  new  or  re-bored  cylinder  is 
0.01 5-in. 

Slide  Blocks. — Slide  blocks  wear  very  slightly  in  the  gudg- 
eon pin  hole;  in  cases  where  the  wear  exceeds  0.01 0-in.  they 
are  re-bored  to  1/16-in.  above  standard  size.  This  is  suffi- 
cient to  wear  the  I)lock  and  flange  to  their  minimum  thickness. 

Slide  Valve  Sp^indles. — The  Hat  valve  type  of  spindle, 
when  in  for  repairs,  is  generally  found  to  have  expanded  at 
the  buckle,  and  if  this  expansion  exceeds  0.01 5-in,  above 
standard,  it  i>  sent  to  the  smithy  for  closing,  and  there  ma- 
chined up  to  standard  in  the  buckle.  Should  the  spindle 
have  worn  below  the  minimum  diameter  a  new  end  is  welded 
on  to  the  buckle  and  macliined  to  the  standard  diameter. 

The  standard  diameter  of  the  spindle  is  2's  in.  As  the 
spindle  wears  more  in  the  center  than  at  the  end,  due  to  the 
friction  of  the  packing,  this  necessitates  it  being  ground  to 
bring  the  rml  parallel  the  whole  of  its  length. 

Thev  are  ground  to  nine  graduated  sizes,  varying  0.01 5-in. 
in.  diameter  to  2-in. 

Valve  Spindle  Crossh-ead. — The  same  remarks  apply  to 
fitting  of  rros-liead  to  spindle  as  in  the  piston  rod. 

Valve  Spindle  and  Piston  Parking. — Packings  are  manu- 
factured in  graduated  sizes  in  conformity  with  piston  rod 
sizes. 

Cab  Details. — The  injectors  are  stripped  of  all  cones  and 
plucs;  scale  removed  from  body  and  cones.  Valve  seatings 
and  cones  are  re-faced  and  adjusted. 

Steam  Valve  and  Tappet  Valve  Seatings. — Due  to  the  con- 
stant wear  and  repeated  cuttings  of  the  seatings,  they  rapidly 
become  worn  out.  In  order  to  increase  the  life  of  the  body  it 
is  bored  out  and  a  bush  fitted  as  a  renewable  seat. 

Pipe  Ends. — Occasionally  the  thread  on  pipe  ends  becomes 
stripped;  these  are  restored  to  standard  by  turning  the  ends 
down  and  sweating  on  a  sleeve  bush,  afterwards  re-cutting 
the  thread.  Ahor  injectors  are  repaired  they  are  tested  for 
efficiency  in  lift  and  delivery. 


Ejectors. —  The  ejector  is  stripped  of  all  plugs  and  cones, 
tlioroughly  cleaned  and  examined,  and  cones  that  have  been 
cut  due  to  action  of  the  steam  are  re-turned  and  adjusted. 
In  all  wearing  parts  renewable  seatings  are  fitted  wherever 
possible.  The  disc  plate  requires  turning  up  and  facing  to 
the  driver's  application  handle.  All  glass  gage  cocks,  lubri- 
cator cocks,  etc.,  are  stripped,  examined  and  new  plugs  fitted 
where  required.  In  ca.ses  of  taper  plugs  they  are  ground 
only.     Parallel  plugs  are  ground  and  asbestos  packed. 


Driving    Box    Gage 

BY  A.  W.  C. 

It  i?  highly  imjwrtant  that  the  crown  brass  of  a  driving 
box  should  be  a  good  tight  fit  in  the  box,  and  this  requires 
that  the  brass  properly  bears  on  the  small  angular  surfaces 
as  well  as  on  the  curved  surface  or  back  of  the  shell.  If 
these  requirements  are  not  met,  the  brass  will  very  easily 
work  loose  and  Ijecome  a  source  of  trouble  ami  annoyance. 
When  an  old  brass  has  l)een  removed,  it  is  a  rather  difficult 
matter  to  measure  the  small  angular  surfaces,  and  their  dis- 
tance from  the  crown  of  the  box,  and  then  lav  out  these  meas- 
urements  on  the  shell,  .\fter  l>eing  some  years  in  service 
and  having  had  various  repairs  made  to  them,  driving  boxes 
vary  considerably,  so  that  each  l>ra>^s  must  be  made  to  fit  its 
jiarticular  l>ox,  and  the  etiges  are  not  planed  to  any  standard 
dimensions. 

.\ii  expedient  commonly  resorted  to  in  many  repair  shops 


4  Slofs  five  iv'de  range  of 
adjusfmeni'anci provides 
■for  all  classes  of  driv- 
ing boxes 
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Efficient  Form  of  Driving   Box  Gage 


and  roundhouses,  is  to  place  the  brass  on  end  on  the  box, 
in  a  position  as  near  as  possible  to  that  which  it  will  occupy 
in  the  box;  that  is,  with  the  back  of  the  brass  in  line  with 
the  crown  surface  of  the  box.  The  outlines  of  the  angular 
surfaces  are  then  scribed  on  the  brass,  which  is  planed  to 
the.se  lines,  and  pressed  into  the  box  with  somewhat  doubtful 
results.  .\  simple,  adjustable  gage,  as  illustrated,  can  be 
made  easily  and  u.sed  for  accurately  transferring  the  outlines 
of  the  angular  surfaces  on  the  lx)x  to  the  brass. 

The  gage  is  made  of  ^  in.  sheet  steel  to  the  dimensions 
shown.  The  two  wings  or  blades  are  attached  to  the  Ixxly 
of  the  gage  by  3-4  in.  carriage  bolts  and  wing  nuts.  In  use, 
the  curved  portion  of  the  gage  is  placed  against  the  crown 
of  the  driving  lx)x,  and  the  blades  are  adjusted  to  bear  on 
the  angular  surfaces  in  the  box,  being  secured  in  that  posi- 
tion by  tightening  the  thumb  nuts.  The  gage  is  then  placed 
on  the  end  of  the  brass,  with  the  curved  portion  flu.sh  with 
the  back  of  the  brass.  The  outlines  of  the  blades  are  scribed 
on  the  brass,  thus  faithfully  reproducing  the  dimensions  of 
the  driving  box  brass  fit.  It  is  obvious  that  this  saves 
handling  the  heavy  driving  boxes  and  brasses  now  in  use  and 
affords  a  far  better  method  for  getting  a  good  fit. 


Notes  on  General  Shop  Practice  at  Du  Bois 

Production  Is  Increased  and  Unit  Costs  Decreased 

By  Using  Present  Equipment  to  the  Best  Advantage       ',  . 

BY  GEORGE  W.  ARMSTRONG  . 


MANY  intere>tiny  and  effective  methods  have  been  de- 
velojx'd  at  the  Du  Bois  shops  of  the  Buffalo,  Roch- 
ester &  Pittsburgh,  each  one  a  real  factor  in  increasing 
the  efficiency  of  shop  ojXTation.  Careful  attention  to  details, 
elimination  of  much  lost  motion  and  the  equipment  of  ma- 
chines with  time  saving  jigs  and  fixtures  all  help  to  increase 
shop  output  and  reduce  the  unit  costs  of  repair  work. 

The  driving  box  equipment  represents  a  good  use  of  old 
tools  for  single  purpose  production.  For  machining  crown 
brasses  to  fit  driving  boxes,  a  slotter  (I'ig.  1)  has  l»een 
equip{K'd  with  the  customary  holding  mandrel;  the  stroke  has 
Ijeen  lengthened  to  take  brasses  for  extended  main  driving 
boxes  and  a  simjjle.  heavy  feed  suitai)le  for  l)ras>  cutting 
applied.  Rapid  finishing  of  the  l)rasses  is  assured  \)y  these 
com{)aratively  simple,  ine\])ensive  changes  in  the  slotter. 

Driving  lx>xes  are  bored  and  hub  liners  faced  on  a  boring 
hiill  (Fig.  2)  which  has  been  e(juipi)ed  with  a  piloted  boring 


ilireaded  in  an  engine  lathe  (Fig.  .S).  Several  sizes  of  ca.st- 
ings  are  carried  so  as  to  reduce  the  amount  of  metal  to  be 
removed  to  an  economical  minimum,  about  '  ,«<  in.  range  being 
lared    for   l)v  each 


Fig.    1 — Slotter    Arranged    for    R.Tp'd    Machining    of    Crown    Brasses 

bar  to  provide  rigi(b't\  and  |»ermit  the  taking  of  heavv  cuts. 
Hub  liners  are  faced  !)>  the  second  head,  thus  performing  two 
operations  at  one  setting  of  the  driving  box  and  making  sure 
that  the  hub  face  is  at  right  angles  to  the  lK)re  of  the  box. 
Driving  l)Ox  slioe  and  wedge  ways  ;'.re  kept  a  standard  widtii 
by  electric  welding  steel  liners  along  the  driving  l)Ox  tlanges. 
The  edges  of  tiie  liners  where  they  are  welded  to  the  driving 
box  are  JK'veled,  an  operation  cheaply  performed  \>y  planing 
a  number  of  liners  at  the  same  time.  They  are  heltl  at  the 
proper  angle  in  a  planer  chuck  using  suitable  l)cveled  Idocks 
and  feeding  the  tool  across  all  the  liners  at  once.  To  assist  in 
holding  the  liners  six  holes  are  punched  for  "tack-welding.'" 
.\fter  welding,  the  driving  l)Oxes  are  planed  to  the  standard 
widths  between  shoe  and  wedge  faces  called  for  by  the  blue 
prints. 

Washout   j)lugs   are   quickly   and    accurately   turned    and 


casting.     The  ^mall  end  of  the  plug  is 
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Fig.  2 — Heavy  Cuts  Are  Taken   With  a   Piloted    Boring   Bar 

cored  out  to  a  bell  shai)e  to  reduce  the  weight  and  permit 
(juick  center  punching  for  the  tail  .stock  center. 

The  threading  tool  is  a  hobbed  chaser  (as  shown  on  top 
of  the  tool  post)  held  in  a  block  fitted  to  take  the  place  of  the 
regular  tool  post.  Grinding  tliis  tool  at  an  angle  furnishes 
a  turning  edge  to  prectxle  the  threading  chaser.  By  means 
of  an  adjustable  stop,  the  carriage  travel  can  be  regulated, 


Fig.   3 — Method    of    Machining    Washout    Plugs 

permitting  the  taking  of  several  cuts  and  yet  maintaining  the 
size  where  a  number  are  made  of  the  same  size.  Ihe  taper 
is  obtained  by  setting  over  the  tail  stock,  as  this  method  has 
been  found  to  give  the  be.^t  results.  The  strips,  shown  at  an 
angle  on  the  side  of  the  tool  block,  have  been  provided  to 
hold  the  hinged  guard,  protecting  the  workman  from  ilying 
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brass  chips.    The  average  production,  working  on  a  quantity 
shop  order,  is  100  plugs  in  eight  hours. 

An  interesting  method  of  solving  a  difficult  shop  problem 


Fig. 


ixture   for  Turning    Lift   Shaft    Bearings 


is  illustrated  by  the  fixture  for  turning  lift  shaft  bearings 
(Fig.  4).  This  is  one  of  the  troublesome  jobs  in  the  average 
shop,  owing  to  the  long  arms  requiring  a  large  swing  lathe 


Fig.  5 — Adjustable  Head   Used   in    Boring  Air  Compressor  Cylinders 

to  turn  them.  Such  a  lathe  in  many  cases  is  not  available 
and  as  a  result,  the  bearings  are  filed,  a  lengthy  operation  that 
does  not  produce  accurate  work.     The  special  fixture  illus- 


Fig.  6 — Folding  Screens  are  a  Convenient  and   Effective  Safety 

Device 

trated  has  been  devised  and  is  fastened  to  the  lathe  face  plate. 


has  a  live  center.  The  lift  shaft  is  placed  between  the  cen- 
ter in  the  fixture  and  the  lathe  dead  center.  Both  the  lift 
shaft  and  the  outer  end  of  the  fixture  are  held  by  steady  rests. 
Turning  up  to  a  capacity  of  6  in.  in  diameter  by  16  in.  in 
length  can  be  done  by  moving  the  turning  sleeve  with  the 
tool  bit  along  the  shaft;  such  traversing  motion  being  caused 
by  a  lathe  tool  engaged  in  a  slot  in  the  sliding  sleeve. 

Air  compressor  cylinders  are  accurately  and  quickly  bored 


i^^H 

■ 

1 

Fig.   7— Handy   Tool    Rack   With    Sheet   Iron    Drawer 

on  a  radial  drill  press  (Fig.  5),  the  steam  cylinder  of  an 
8^  in.  cross  compound  compressor  being  shown.  A  regular 
boring  tool  through  the  bar  is  used  for  the  small  bore  cylin- 
ders, the  adjustable  boring  head  being  used  for  the  14J^  in. 
cylinders.     The  boring  bar  is  maintained  rigid  by  a  pilot 


Fig.    8 — Fixture    Used    in    Rolling    Boilers 

bracket  bolted  to  the  side  of  the  drill  press  table.  As  illus- 
trated, a  clamping  bolt  and  cross  iron  through  one  cylinder 
allows  the  other  cylinder  to  be  swung  over  the  side  of  the 
drill  press  table  and  the  boring  bar  extends  through  tjje 


It  consists  of  a  sleeve  carrying  a  turning  tool,  capable  of     cylinder  to  the  pilot  bracket.     A  roughing  feed  of  .009  in. 
sliding  lengthwise  and  keyed  to  a  center  portion,  which  also     and  finishing  feed  of  .006  in,  are  used. 
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Safeguards  are  everywhere  in  evidence  in  the  Du  Bois 
shops,  indicative  of  the  vigilance  of  the  men  on  the  safety 
committee,  who  make  a  general  inspection  of  the  shop  every 
other  Saturday  afternoon.  One  very  simple  and  valuable 
safety  device  is  the  screen  (Fig.  6)  used  around  vises  where 
much  chipping  and  filing  is  done,  especially  in  the  rod  de- 
partment. These  screens  when  not  in  use  can  readily  be 
folded  back  out  of  the  way. 

A  good  blacksmith  shop  tool  rack  has  been  devised  (Fig. 
7 )  which  keeps  the  tools  readily  available  and  near  the  anvil 
where  wanted.  It  consists  of  two  concentric  circles  of  1^ 
in.  by  ^^  in.  iron  separated  as  shown,  one  pair  forming  die 
top  and  the  other  the  bottom  of  the  tool  rack.  A  sheet  iron 
drawer  is  provided  in  the  center  for  keeping  orders,  time 
books,  etc.     It  is  difficult  to  say  just  how  many  steps  and 


Chuck   for   Holding   Hose   Nuts 

BY  J.  M.  CAIRNS 
Assistant  Foreman,  Boston  &  Maine  Shops,  North  Billerica,  Mass. 

In  most  railroad  shops  a  large  number  of  hose  nuts  have 
to  be  machined  either  for  local  use  or  for  other  points  on  the 
system.  In  the  quantity  production  of  hose  nuts,  as  all  other 
locomotive  parts,  a  small  amount  of  time  saved  on  each  one 
means  a  large  total  saving  which  is  well  worth  while.  The 
special  chuck,  illustrated  and  described  in  this  article,  is 
designed  to  save  part  of  the  time  formerly  spent  truing  up 
and  centering  hose  nuts  in  ordinary  chucks  of  either  the  in- 
dependent or  universal  type. 

The  operation  of  the  chuck  is  extremely  simple.  As  shown 
in  the  illustration,  it  consists  of  a  nut  holder  A  arranged  to 
screw  on  the  lathe  spindle  and  slotted  to  receive  the  lugs  of 
the  nut.    The  ring  B  is  arranged  to  telescope  the  nut  holder 


Fig.  9 — Application  of  New  Flue  Hole  Portion  to  Back  Flue  Sheet 

how  much  time  are  saved  each  day  by  having  tools  and  work- 
ing implements  right  at  hand  ready  for  use. 

Rolling  boilers  is  quickly  and  easily  accomplished  by  the 
fixture  illustrated  in  Fig.  8.  The  boiler  is  slung  from  the 
main  hoist  hook  with  the  steel  shackle  bar  under  the  belly 
of  the  boiler.  Turning  to  any  desired  position  is  accom- 
plished by  the  cable  attached  to  the  auxiliary  hoist  hook. 

The  practice  of  electric  welding  has  come  into  general  use 
at  Du  Bois  and  shows  excellent  results,  especially  on  boiler 
work.  A  large  number  of  fireboxes  have  been  applied  with 
complete  electric  welded  seams,  except  at  the  top  of  the  back 
tube  sheet,  where  it  has  been  found  more  satisfactory  to  rivet 
to  the  crown  sheet.  Back  heads  are  welded  in  completely, 
including  the  door  holes.  Where  flue  sheets  require  replacing 
solely  because  of  cracked  bridges  or  where  a  change  is  made 
from  saturated  to  superheated  steam,  the  flue  hole  portion  is 
cut  out  by  the  torch  and  a  new  section  welded  in  place  (Fig. 
9 ) ,  thus  requiring  no  renewal  of  staybolts  or  driving  of  mud 
ring  rivets.  Side  sheets  requiring  renewal  because  of  en- 
larged staybolt  holes,  or  other  causes  except  defective  seams, 
are  renewed  by  electrically  welding  a  new  section  in  place. 


Special  Chuck  and  Turret  Lathe  Tooling  Arrangement  for  Machin- 
ing  Hose   Nuta 

and  a  partial  turn  engages  three  shoulders  which  prevent  its 
slipping  off  again. 

The  lathe  used  is  a  well-known  type  of  18  in.  brass  turret 
lathe,  equipped  with  an  internal  plunger,  or  spindle,  con- 
trolled by  a  lever  at  the  head  end.  In  operation,  the  hose  nut 
is  put  in  place  with  the  holding  ring  applied  and  turned  in 
the  locking  position.  The  lever  is  pulled  back,  forcing  the 
internal  plunger  against  the  back  of  the  nut,  thus  auto- 
matically locking  the  ring  and  holding  the  nut  in  a  firm  grip. 

Hose  nuts  are  made  of  malleable  iron  in  two  sizes,  3^  in., 
8  thread,  and  4  in.,  8  thread.  They  are  roughed  out  with 
the  boring  tool  C,  the  finishing  size  being  attained  by  a  form- 
ing drill  D.  The  final  operation  consists  of  tapping  out  with 
a  collapsible  tap  E,  thus  reducing  to  a  minimum  the  total 
time  required  for  setting  up  and  machining  a  hose  nut. 


T.  O.  Edwards,  auditor  of  the  Southern  Pacific,  discovering 
that  a  number  of  employees  of  the  road  have  lost  Liberty  Bond 
savings  and  other  "nest  eggs"  through  misrepresentation  of 
unscrupulous  promoters,  has  issued  the  following  warning :  "No 
matter  how  attractive  the  proposition  may  seem  to  be  on  the 
surface,  employees,  before  investing  their  savings,  should  consult 
with  some  responsible  banker  in  their  community  who  will 
gladly  give  them  frank  and  unbiased  advice,  whether  they  are  a 
patron  of  the  bank  or  not.  There  are  many  opportunities  for 
sound  and  profitable  investments  at  the  present  time,  but  attempts 
are  being  made  every  day  to  defraud  the  public  and  impose  upon 
the  credulous." 


Instructions  for  Grinding  Chilled  Cast  Iron  Car 

Wheels 

The  following  instructions  and  the  accompanying  tables, 
embodying  the  Atchison,  Topeka  and  Santa  Fe  practice  in 
grinding  chilled  cast  iron  car  wheels,  are  abstracted  fran 
the  1920  Proceedings  of  the  American  Railroad  Association, 
Section  III — Mechanical. 

The  original  tape  size  of  a  chilled  iron  wheel  is  shown  by 
the  number  of  small  lugs  on  the  back  of  the  wheel.  Wheels 
sent  in  for  grinding  must  be  taped  with  the  standard  A.  T. 
&  S.  F.  tape,  which  has  special  graduations  for  measuring 
worn  wheels  which  are  smaller  than  a  Tape  1  wheel,  and 
the  original  tape  size  must  also  be  noted.  Then,  by  referring 
to  the  table  tmder  the  original  taj)e  size,  and  reading  across 
from  the  actual  tape  size  of  the  wheel  as  measured,  the 
diameter,  circumference  and  depth  of  chill  can  be  found.    If 
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brass  chips.    The  average  production,  working  on  a  quantity 
shop  order,  is  100  plugs  in  eight  hours. 

An   inttTi^-itint:  mrthofl  of  -nlving  a  difficult  shop  prohhin 


Fig.    4 — Fixture    for    Turning    Lift    Shaft    Bearings 

is  illustrated  by  the  fixture  for  turning  lift  shaft  bearings 
(Fig.  4).  This  is  one  of  the  troublesome  jobs  in  the  average 
shop,  owing  to  the  long  arms  requiring  a  large  swing  lathe 


Fig.  5— Adjustable  Head  Used  In   Boring  Air  Compressor  Cylinders 

to  turn  them.  Such  a  lathe  in  many  ca^es  is  not  available 
and  as  a  result,  the  bearings  are  filed,  a  lengthy  operation  tli.ii 
dr>ep  not  produce  accurate  work.     The  special  fixture  illu«- 


Pig.   o — Folding    Screens  are  a   Convenient   and    Effective   Safety 

Device 

trated  has  been  devi.-Jod  and  is  fastened  to  the  lathe  face  plate. 
It  consists  of  a  skeve  carrying  a  turning  tool,  capable  of 


has  a  live  center.  The  lift  shaft  is  placed  between  the  cen- 
ter in  the  fixture  and  the  lathe  dead  center.  Both  the  lift 
shaft  and  the  outer  end  of  the  fixture  are  held  by  steady  rests. 
Turning  up  to  a  capacity  of  6  in.  in  diameter  by  16  in.  in 
length  can  be  done  by  moving  the  turning  sleeve  with  the 
tool  bit  along  the  shaft;  such  traversing  motion  being  caused 
by  a  lathe  tool  engaged  in  a  slot  in  the  sliding  sleeve. 

Air  compressor  cylinders  are  accurately  and  quickly  bored 


Fig.    7 — Handy    Tool    Rack    With    Sheet    Iron    Drawer 

on  a  radial  drill  press  (Fig.  5),  the  steam  cylinder  of  an 
^y2  in.  cross  compound  compressor  being  shown.  A  regular 
l)oring  tool  through  the  bar  is  used  for  the  small  bore  cylin- 
ders, the  adjustable  boring  head  being  used  for  the  145^  in. 
cylinders.     The  boring  bar  is  maintained   rigid  by  a  pilot 


.  Fig.    8 — Fixture    Used    in    Rolling    Boilers 

bracket  bolted  to  the  side  of  the  drill  press  table.  As  illus- 
trated, a  clamping  bolt  and  cross  iron  through  one  cylinder 
allows  the  other  cylinder  to  be  swung  over  the  side  of  the 
drill  press  table  and  the  boring  bar  extends  through  the 
cylinder  to  the  pilot  bracket.     A  roughing  feed  of  .009  in. 


sliding  lengthwise  and  keyed  to  a  center  portion,  which  also      and  finishing  feed  of  .006  in.  are  used. 


JlARCH,   1921 


RAILWAV    MECHANICAL    ENGINEER 


181 


Safeguards  are  everywhere  in  evidence  in  tlie  Du  Bois 
>  .dps,  indicative  of  the  vigilance  of  the  men  on  the  safety 
ciinmittee,  who  make  a  general  inspection  of  the  shop  every 
other  Saturday  afternoon.  One  very  simple  and  valuable 
r'.iety  device  is  the  screen  (Fig.  6)  used  around  vises  where 
much  chipping  and  filing  is  done,  especially  in  the  rod  de- 
T  irtment.  These  screens  when  not  in  use  can  readilv  be 
i.iidcd  back  out  of  the  way. 

A  good  blacksmith  shop  tool  rack  has  been  devised  (Fig. 
7 )  \\liich  keeps  the  tools  readily  available  and  near  the  anvil 
'.vliere  wanted.  It  consists  of  two  concentric  circles  of  1^ 
in.  by  ^4  in.  iron  separated  as  shown,  one  pair  forming  the 
:op  and  the  other  the  Ixittom  of  the  tool  rack.  A  sheet  iron 
drawer  is  provided  in  the  center  for  keeping  orders,  time 
liooks,  etc.     It  is  difficult  to  say  just  how  many  steps  and 


Chuck    for   Holding    Hose    Nuts 

BY  J.  M.  CAIRNS 
Assistant  Foreman,  Boston  &  Maine  Shops,  North  Billerica,  Mass. 

In  most  railroad  shops  a  large  number  of  hose  nuts  have 
to  be  machined  either  for  local  use  or  for  other  points  on  the 
system.  In  tlie  quantit)-  production  of  hose  nuts,  as  all  other 
locomotive  parts,  a  small  amount  of  time  saved  on  each  one 
means  a  large  total  saving  which  is  well  worth  while.  The 
special  chuck,  illustrated  and  described  in  this  article,  is 
designed  to  save  part  of  the  time  formerly  &p>ent  truing  up 
and  centering  hose  nuts  in  ordinar}'  chucks  of  either  the  in- 
dependent or  universal  type. 

The  operation  of  the  chuck  is  extremely  simple.  As  shown 
in  the  illustration,  it  consists  of  a  nut  holder  A  arranged  to 
.<;crew  on  the  lathe  spindle  and  slotted  to  receive  the  lugs  of 
the  nut.     The  ring  B  is  arranged  to  telescope  the  nut  holder 


Fig.  9 — Application  of   New   Flue   Hole  Portion  to  Back  Flue   Sheet 

how  much  time  are  saved  each  day  by  having  tools  and  work- 
ing implements  right  at  hand  ready  for  use. 

Rolling  boilers  is  quickly  and  easily  accomplished  by  the 
fixture  illustrated  in  Fig.  8.  The  boiler  is  slung  from  the 
main  hoist  hook  with  the  steel  shackle  bar  under  the  belly 
of  the  boiler.  Turning  to  any  desired  position  is  accom- 
plished by  the  cable  attached  to  the  auxiliary  hoist  hook. 

The  practice  of  electric  welding  has  come  into  general  use 
at  Du  Bois  and  shows  excellent  results,  especially  on  boiler 
work.  A  large  number  of  fireboxes  have  been  applied  with 
complete  electric  welded  seams,  except  at  the  top  of  the  back 
tube  sheet,  where  it  has  been  found  more  satisfactory  to  rivet 
to  the  crown  sheet.  Back  heads  are  welded  in  completely, 
including  the  door  holes.  Where  flue  sheets  require  replacing 
solely  because  of  cracked  bridges  or  where  a  change  is  made 
from  saturated  to  suix^rheatcd  steam,  the  flue  hole  portion  is 
cut  out  by  the  torch  and  a  new  section  welded  in  place  (Fig. 
^),  thus  requiring  no  renewal  of  staybolts  or  driving  of  mud 
ring  rivets.  Side  sheets  requiring  renewal  Ijecause  of  en- 
larged staybolt  holes,  or  other  causes  except  defective  seams, 
are  renewed  by  electrically  welding  a  new  section  in  place. 


Special   Chuck  and  Turret   Lathe  Tooling    Arrangement  for   Machin- 
ing   Hose   Nuts 

and  a  partial  turn  engages  three  shoulders  which  prevent  its 
>lipj)ing  off  again. 

The  lathe  used  is  a  well-known  type  of  18  in.  brass  turret 
lathe,  equipped  with  an  internal  plunger,  or  spindle,  con- 
trolled by  a  lever  at  the  head  end.  In  operation,  the  hose  nut 
is  put  in  place  with  the  holding  ring  applied  and  turned  in 
the  locking  position.  The  lever  is  pulled  back,  forcing  tlie 
internal  plunger  against  the  back  of  the  nut,  thus  auto- 
matically locking  the  ring  and  holding  the  nut  in  a  firm  grip. 

Hose  nuts  are  made  of  malleable  iron  in  two  sizes,  3^4  in., 
S  thread,  and  4  in.,  8  thread.  They  are  roughed  out  with 
the  i)oring  tool  C,  the  fini.shing  size  being  attained  by  a  form- 
ing drill  /).  The  final  operation  con.sists  of  tapping  out  with 
a  collajisihle  tap  E,  thus  reducing  to  a  minimum  the  total 
time  required  for  stHting  u]i  and  machining  a  hose  nut. 


T.  O.  Edwarps,  auditor  of  tlic  Southern  Pacific,  discovoring 
'hat  a  number  of  employees  of  tlie  road  have  lost  Liberty  r...nd 
savings  and  other  "nest  ejiss"  through  misrepre.sentation  of 
in.scTupulous  promoters,  has  issued  the  following  warning:  "No 
matter  how  attractive  the  proposition  may  .seem  to  be  on  the 
surface,  employees,  before  investing  their  savings,  should  consult 
with  some  responsible  banker  in  their  community  who  will 
:rla(lly  give  them  frank  and  unbiased  advice,  whether  they  are  a 
]iatron  of  the  bank  or  not.  There  are  many  opportunities  for 
sound  and  profitable  investments  at  the  present  time,  but  attempts 
are  being  made  every  day  to  defraud  the  public  and  impose  upon 
the  credulous  " 


Iii.<ilructioii!?   for   Giiii<liiig   Cliilletl   Casfl   Iron   Car 

Wheels 

The  following  instructions  and  the  accompanying  tables, 
embodying  tlie  Atchison.  Topcka  and  Santa  Fe  practice  in 
grinding  chilled  cast  iron  car  wheels,  are  abstracted  from 
the  1920  Proceedings  of  the  American  Railroad  Association, 
Section  III — Mechanical. 

The  original  tape  size  of  a  chilled  iron  wheel  is  shown  bv 
the  numl)er  of  small  lugs  on  the  back  of  the  wheel.  Wheels 
sent  in  for  grinding  must  be  taped  with  the  standard  A.  T. 
&  S.  F.  tape,  which  has  special  graduations  for  measuring 
worn  wheels  which  are  smaller  than  a  Tape  1  wheel,  and 
the  original  tape  size  must  also  ])e  noted.  Then,  by  referring 
to  the  table  under  the  original  tape  size,  and  reading  acros« 
from  the  actual  tape  size  of  the  wheel  as  measured,  the 
diameter,  circumference  and  depth  of  chill  can  be  found.     If 
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the  wheel  is  slid  flat  the  flat  spot  must  also  be  measured  and 
under  the  column  headed  "Length  of  Flat  Spot"  will  be 
found  the  diameter  and  tape  to  which  the  wheel  must  be 
ground.  The  depth  of  chill  after  grinding  can  be  deter- 
mined by  referring  to  the  chill  corresponding  to  the  reduced 
tape  size. 

Wheels  with  worn  treads  can  be  ground  if  the  measured 
tape  size  is  shown  above  the  heavy  line  on  the  table  for  the 
original  tape  size  of  the  wheel.  Skidded  wheels  should  have 
the  greatest  flat  spot  measured,  and  the  wheel  must  then  be 
ground  the  same  as  for  a  slid  flat  wheel  as  described  above. 
In  no  case  are  slid  flat  wheels  to  be  ground  if  the  tape  size 
and  diameter  necessary  for  grinding  are  under  the  heavy 
line  in  the  table  for  the  original  size  of  the  wheel.  The 
flanges  of  wheels  that  have  been  ground  must  not  exceed 
the   maximum    allowance   of    Ij/i    in.    in    height.      If   the 


flanges   are   over   this   limit   they   must   be   ground   also. 

XXX 

Reference  to  the  tables  will  show  that  X,  — ,  — ,  — ,  etc., 

1      2     3 
are  markings  on  the  standard  Sante  Fe  tape,  made  for  con- 
venience in  measuring  worn  wheels  and  corresponding  to  the 
definite  diameters,  32%  in.,  32   27/32   in.,  32   51/64  in., 
32  49/64  in.,  etc.,  respectively. 

Examples 

Slid  Flat. — An  original  tape  2  wheel  which  measures  X/3 
and  has  a  3^  in.  flat  spot  must  be  ground  to  tape  X/7,  or 
32  39/64  in.  in  diameter.  The  chill  is  9/16  in.,  which  is 
reduced  by  grinding  to  31/64  in. 

Tread  Worn. — An  original  tape  3  wheel  which  measure? 
X/2  on  re-taping  would  grind  to  X/2  but  could  not  be 
ground  if  the  re-taped  size  fell  below  the  minimum,  or  X/8. 
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Reaming  Reversing  Valve  Bushings 

BY  CHARLES  W.  SCHANE 
Apprentice   Instructor,  Erie   Repair   Shops,   Huntington,  Ind. 

;  The  jig  illustrated  herewith  has  proved  an  effective  device 
for  reaming  worn  reversing  valve  bushings  in  the  steam  heads 
of  New  York  air  compressors.  The  bushings  can  be  reamed 
without  removing  the  compressor  from  the  engine  or  taking 
off  the  steam  head  and  on  account  of  this  feature,  the  device 
has  proved  of  great  value  in  saving  time  at  roundhouses  and 
reducing  the  number  of  air  compressor  failures.  A  pair  of 
reversing  valve  bushings  can  be  reamed  and  new  packing 
rings  fitted  and  applied  in  an  hour's  time  by  one  machinist. 
As  shown  in  the  illustration,  the  jig  consists  of  a  body  A 
arranged  to  be  fastened  to  the  under  side  of  the  steam  head  in 
place  of  the  reversing  valve  cap  by  means  of  five  ^  in.  cap 
screws.  The  reamer  B  is  made  in  one  solid  piece  with  one 
end  threaded  to  advance  the  reamer,  the  extreme  end  being 
squared  for  a  wrench.  The  other  end  consists  of  a  piloting 
stem  ^  in.  in  diameter.  In  operation,  the  jig  is  attached  to 
the  under  side  of  the  steam  head,  being  held  securely  in 
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..V     .Device    for    Reaming    Reversing    Valve    Bushings 

place  by  the  cap  screws.  The  reamer  is  guided  by  the  pilot- 
ing stem  C  which  is  a  running  fit  in  bushing  D.  As  the 
reamer  is  turned,  it  advances  into  the  bushing  and  when  fed 
in  the  full  distance,  leaves  a  smooth,  true  hole  to  which  the 
reversing  valve  packing  rings  may  be  fitted. 

On  account  of  the  reaming  action  being  upward,  the  chips 
fall  out  of  the  valve  chamber  into  the  body  of  the  jig  and 
may  be  brushed  away  through  the  apertures  shown.  This 
prevents  any  possibility  of  chips  getting  into  the  valves  of 
cylinders  of  the  air  compressor. 


Liberty  Flue  Cutter 

A  device  known  as  the  Liberty  flue  cutter  has  given  ex- 
ceptionally satisfactory  service  in  the  Horton  shops  of  the 
Chicago,  Rock  Island  &  Pacific  for  cutting  out  flues  in  front 
ends.  Referring  to  the  illustration,  mandrel  A  is  made  of 
tool  steel,  slightly  less  than  1^  in.  in  diameter  and  provided 
with  a  1^  in.  square  end  for  driving.  Plate  B,  made  of 
y2  in.  stock,  is  arranged  to  turn  freely  on  the  mandrel  and 
form  a  positive  stop  when  the  mandrel  is  inserted  in  the 
boiler  flue.  Plate  B  is  held  against  the  shoulder  on  the 
mandrel  and  allowed  to  turn  freely  by  means  of  the  steel 
ball,  ^  in.  set  screw,  and  lock  nut  as  shown,  the  steel  ball 
rolling  in  a  groove  in  the  mandrel  A. 

The  cutting  knife  C  is  made  of  carbon  steel  shaped  as 
indicated  with  a  shoulder  to  take  the  direct  thrust  and  ar- 


ranged to  be  held  in  the  mandrel  A  by  means  of  the  steel 
pin  D.  The  slight  radius  at  the  point  of  the  knife  C  makes 
possible  a  shearing  action  which  shears  the  thickness  of  the 
flue  and  width  of  the  knife  in  one  revolution  from  the  time 
the  knife  begins  to  cut.  Very  little  power  is  required  for  this 
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An    Effective,    Easily    Made    Flue   Cutter 

operation.  The  steel  pin  D  is  held  in  place  by  means  of  pin 
holder  E  which  is  also  made  of  tool  steel.  All  wearing  parts 
of  the  Liberty  flue  cutter  are  case  hardened  to  increase  their 
resistance  to  wear. 


Emergency  Seat  Refacing  Tool 

BY  JOHN  FLINNER 
Air  Brake  Inspector,  Pittsburgh  &  Lake  Erie,  McKeesport,  Pa. 

A  special  tool  designed  to  reface  the  brass  seats  of 
emergency  valves  applied  to  Westinghouse  triple  valves  of 
either  the  passenger  or  freight  type  is  shown  in  the  illustra- 
tion. The  emergency  valve  seat  is  placed  in  the  base  A  of 
the  fixture  as  shown.  Part  B,  provided  with  two  handles,  is 
arranged  to  turn  into  the  base  A,  holding  the  brass  emergency 


Tool  for  Refacing   Emergency   Valve   Seats 

valve  seat  firmly  in  place.  An  adjusting  screw  C  may  be 
turned  down  by  hand  against  a  shoulder  on  the  valve  stem 
carrying  the  cutting  tool  D.  This  cutting  tool  is  double  act- 
ing, so  ground  as  to  give  the  required  shape  to  the  valve 
seat.  It  is  held  in  place  by  means  of  a  square-headed  set 
screw  as  shown. 

This  emergency  valve  seat  refacing  tool  has  been  used 
with  good  results  as  it  makes  possible  the  refacing  of  valve 
seats  that  become  worn  or  cut  in  service.  In  addition,  old 
style  valve  seats  may  be  refaced,  giving  them  the  improved 
semi-circular  section  shown,  which  has  been  found  to  give 
better  service. 


A  Profitable  Railroad  Reclamation  Project 

170  Tons  of  Bar  Iron  a  Month  Rolled  From  Bundled 
Scrap   at   Beech   Grove   Shops   of   the   "Big   Four" 


ESTABLISHED  early  in  1918  for  the  purpose  of  re- 
rolling  bar  scrap,  the  rolling  mill  at  the  Beech  Grove 
(Indianapolis,  Ind.)  shops  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  has  since  been  adapted  to  the 
reclamation  of  miscellaneous  wrought  iron  scrap  at  a  mate- 
rially greater  profit  than  was  realized  under  the  original 
re-rolling  practice. 

The  rolling  mill  was  placed  in  operation  in  April,  1918, 
at  a  time  when  materials  of  all  kinds  were  exceedingly  diffi- 
cult to  secure.  The  railroad  had  on  hand  a  large  accumu- 
lation of  scrap,  including  considerable  quantities  of  old  truss 
rods,  arch  bars  and  other  miscellaneous  material  of  rectangu- 
lar cross  section,  suitable  for  re-rolling  into  useful  bar  stock. 


Rear  View  of  the  Mill  Showing  the  Cooling  Bed  and  the  Jib  Crane 
for   Handling  the   Finished    Bars 

At  the  outset  the  mill  was  operated  along  conventional  lines 
of  re-rolling  practice.  Both  the  roughing  and  finishing  rolls 
were  fitted  with  the  usual  alternate  oval  and  circular  passes. 
Heating  and  re-rolling  were  the  only  operations  performed 
on  round  iron,  while  flat  sections  were  split  before  being 

rolled. 

Several  stages  of  development  were  passed  through  before 
the  present  practice  was  established.  One  of  these  was  the 
use  of  splitting  rolls  on  the  roughing  side  of  the  mill,  so  that 
flat  sections  might  be  split  hot  and  re-rolled  at  the  same 
time.  This  practice,  however,  did  not  always  eliminate  the 
necessity  of  reheating  half  of  the  split  material  before  it 
could  be  rolled  and  saved  only  the  shearing  operation.  Dur- 
ing the  early  history  of  the  plant  some  attention  was  given 
to  the  production  of  rectangular  sections  in  the  rolls  but 
considerably  greater  difiiculties  are  encountered  in  the  opera- 
tion of  the  mill  on  rectangular  work  than  in  the  production 
of  circular  sections.  As  the  demand  for  round  bar  stock  i;, 
great  enough  to  keep  the  mill  busy,  its  operation  is  now  con- 
fined exclusively  to  the  production  of  that  class  of  material. 

A  careful  study  of  the  operation  of  the  mill  developed  the 
fact  that,  under  the  local  conditions,  the  profit  was  not  large 
from  strictly  re-rolling  operations.  Under  the  present  method 
of  operation  the  rolling  mill  serves  as  a  means  of  reclaiming 
practically  all  of  the  miscellaneous  wrought  iron  scrap  ac- 
cumulating on  the  road.  Scrap  iron  bars  and  trimmings  of 
all  sizes  are  sheared  and  bundled  and  then  rolled  into  round 


bar  stock  ranging  from  ^  in.  to  1>^  in.  in  diameter,  prac- 
tically supplying  the  needs  of  the  railroad  for  this  class  of 
material,  at  an  average  monthly  net  profit  of  over  $3,500. 

The  RoUing  Mill  Equipment 

The  rolling  mill  is  located  in  the  blacksmith  shop  and 
occupies  a  total  floor  space  of  approximately  45  ft.  by  120  ft. 
The  equipment  consists  of  an  Ajax  B,  14-in.  mill  driven 
by  a  100-hp.  motor,  a  shop  built  furnace  with  double  heat- 
ing chambers  each  measuring  7  ft.  by  5  ft.  6  in.  inside,  hot 
tables  for  the  roughing  and  finishing  rolls  on  the  furnace 
side  of  the  mill,  a  metal  floor  and  a  straightening  bed  of  old 
rails  at  the  back  side  of  the  mill. 

The  furnace  is  18  ft.  in  length  and  the  two  heating 
chambers  are  separated  by  a  partition  wall.  Each  chamber 
is  heated  by  two  oil  burners,  the  two  sets  of  burners  being 
located  at  opposite  ends  of  the  structure.  The  four  burners 
consume  about  48  gal.  of  oil  an  hour.  Each  heating  chamber 
is  provided  with  two  door  openings  and  normally  its  charge 
consists  of  12  bundles  of  scrap.  Both  ends  of  the  furnace 
are  used  continuously;  a  fresh  charge  is  heating  in  one  end 
while  that  in  the  other  is  being  rolled. 

The  present  operation  of  the  mill  on  bundled  scrap  was 
made  possible  by  the  adoption  of  the  so-called  Gothic  rough- 
ing rolls.  The  characteristic  form  of  the  passes  in  these 
rolls  is  shown  in  one  of  the  illustrations.    The  rolls  were 
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The   Roughing    Rolls,   Showing  the  Form   of  the   Gothic   Passes 

cast  in  a  local  steel  foundry,  of  electric  steel  poured  around 
cores  of  steel  rails,  and  were  machined  in  the  railroad  shops. 

Operating  Practice 

For  some  time  the  rolling  mill  has  normally  been  in  oper- 
ation 16  hours  daily  and  a  total  complement  of  19  men  is 
required  for  the  two  shifts.   Each  shift  is  made  up  as  follows: 

One  head  roller   (day  shift  only) 

One  roller  (night  shift  only) 

One  heater 

One  heater  helper 

One  rougher    ),         ,      ,  .  , 

One     finisher  1^°"  *"^  furnace  side  of  the  mill) 

One  catcher     h^^  t^e  turning  floor  side) 

Two  helpers     J 

Three  laborers  piling  scrap   (day  shift  only) 

The  roller,  heater,  rougher  finisher  and  catcher  are  rated 
as  blacksmiths  while  the  head  roller  receives  a  differential. 
The  others  receive  the  regular  rates  for  helpers  and  laborers. 
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Reaming  Reversing  Valve  Bushings 

BY   CHARLES   W.   SCHANE 
Apprentice    Instructor,   Erie   Repair    Shops,    Huntington,   Ind. 

The  jig  illustrated  herewith  has  proved  an  effective  device 
for  reaming  worn  reversing  valve  bushings  in  the  steum  heads 
of  New  York  air  compressors.  The  bushings  can  be  reamed 
witliout  removing  the  compressor  from  the  engine  or  taking 
off  the  steam  head  and  on  account  of  this  feature,  the  device 
has  proved  of  great  value  in  saving  time  at  roundhouses  and 
reducing  the  number  of  air  compressor  failures.  A  pair  of 
reversing  valve  bushings  can  be  reamed  and  new  j)acking 
rings  fitted  and  applied  in  an  hour's  time  by  one  machinist. 

As  shown  in  the  illustration,  the  jig  consists  of  a  body  A 
arranged  to  be  fastened  to  the  under  side  of  the  steam  head  in 
place  of  the  reversing  valve  cap  by  mean?  of  five  ^/s  in.  cap 
screws.  Tlie  reamer  B  is  made  in  one  solid  piece  with  one 
end  threaded  to  advance  the  reamer,  the  extreme  end  being 
squared  for  a  wrench.  The  other  end  consists  of  a  piloting 
stem  f4  in.  in  diameter.  In  operation,  the  jig  is  attached  to 
the  under  side  of  the  steam  head,  being  held  securely  in 
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Device    for    Reaming     Reversing    Valve    Bushings 

place  by  the  cap  screws.  The  reamer  i>  guided  by  the  pilot- 
ing stem  C  which  is  a  running  fit  in  bushing  D.  As  the 
reamer  is  turned,  it  advances  into  the  bushing  and  when  fed 
in  the  full  distance,  leaves  a  -mooth,  true  hole  to  which  the 
reversing  valve  packing  rings  may  be  fitted. 

On  account  of  the  reaming  action  Ijeing  upward,  the  chips 
fall  out  of  the  valve  chamljer  into  the  body  of  the  jig  and 
may  be  brushed  away  tiirough  tlie  apertures  shown,  lliis 
prevents  any  j)Ossibility  of  chip*  getting  into  the  valves  of 
cylinders  of  the  air  compressor. 


Liljerly  Flue  Cutter 

A  device  known  as  the  Liberty  llue  ». utter  lias  given  ex- 
ceptionally satisfactory  service  in  the  Horton  shops  of  the 
Chicago,  kock  Island  &:  Pacific  for  cutting  out  flues  in  front 
ends.  Referring  to  the  illustration,  mandrel  A  is  made  of 
tool  steel,  slightly  less  than  1>^  in.  in  diameter  and  provided 
with  a  iy2  in.  square  end  for  driving.  Plate  B,  made  of 
Vj  in.  stock,  is  arranged  to  turn  freely  on  the  mandrel  and 
form  a  positive  stop  when  the  mandrel  is  inserted  in  the 
boiler  flue.  Plate  B  is  held  against  the  shoulder  on  the 
mandrel  and  allowed  to  turn  freely  by  means  of  the  steel 
ball,  >)^  in.  set  screw,  and  lock  nut  as  shown,  the  steel  ball 
rolling  in  a  groove  in  the  mandrel  A. 

The  cutting  knife  C  is  made  of  carbon  steel  shaped  as 
indicated  with  a  shoulder  to  take  the  direct  thrust  and  ar- 


ranged to  be  held  in  the  mandrel  A  by  means  of  the  steel 
pin  D.   The  slight  radius  at  the  point  of  the  knife  C  make 
possible  a  shearing  action  which  shears  the  thickness  of  th 
flue  and  width  of  the  knife  in  one  revolution  from  the  tim 
the  knife  begins  to  cut.  Very  little  power  is  required  for  thi 
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An    Effective,    Easily    Made    Flue    Cutter 

Operation.    The  steel  pin  D  is  held  in  place  by  means  of  pii 
holder  E  which  is  also  made  of  tool  steel.   All  wearing  part- 
of  the  Liberty  flue  cutter  are  case  hardened  to  increase  their 
resistance  to  wear. 


Emergency  Seat  Refacing  Tool 

BY  JOHN  FLINNER 
Air   Brake    Inspector,   Pittsburgh   &   Lake   Erie,   McKee^port,   Ta. 

A  special  tool  designed  to  reface  the  brass  seats  oi 
emergency  valves  applied  to  Westinghouse  triple  valves  of 
either  the  passenger  or  freight  type  is  shown  in  the  illustra- 
tion. The  emergency  valve  seat  is  placed  in  the  base  A  oi 
the  fixture  as  shown.  Part  B,  provided  with  two  handles,  is 
arranced  to  turn  into  the  base  A,  holding  the  brass  emergency 


Tool    for    Refacing    Emergency    Valve    Seats 

valve  -eat  firmly  in  place.  An  adjusting  screw  C  may  be 
turned  down  by  hand  against  a  shoulder  on  the  valve  stem 
carrying  the  cutting  tool  J).  This  cutting  tool  is  double  act- 
ing, so  ground  as  to  give  the  required  shape  to  the  valve 
.seat.  It  is  held  in  place  by  means  of  a  square-headed  set 
screw  as  shown. 

This  emergency  valve  seat  refacing  tool  has  been  used 
with  good  results  as  it  makes  possible  the  refacing  of  valve 
seats  that  become  worn  or  cut  in  service.  In  addition,  old 
style  valve  seats  may  be  refaced,  giving  them  the  improved 
semi-circular  section  .<;hown,  which  has  been  found  to  give 
better  service. 


A  Profitable  Railroad  Reclamation  Project 

170  Tons  of  Bar  Iron  a  Month  Rolled  From  Bundled 

Scrap   at   Beech   Grove   Shops   of   the    ''Big   Four"  V 


ESTABLISHED  early  in  1918  for  the  purpose  of  re- 
rolling  bar  scrap,  the  rolling  mill  at  the  Beech  Grove 
(Indianapolis,  Ind.)  shops  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  has  since  been  adapted  to  the 
-eclamation  of  miscellaneous  wrought  iron  scrap  at  a  mate- 
rially greater  profit  than  was  realized  under  the  original 
re-rolling  practice. 

The  rolling  mill  was  placed  in  operation  in  April,  1918, 
at  a  time  when  materials  of  all  kinds  were  exceedingly  diffi- 
cult to  secure.  The  railroad  had  on  hand  a  large  accumu- 
lation of  scrap,  including  considerable  quantities  of  old  truss 
rods,  arch  bars  and  other  miscellaneous  material  of  rectangu- 
lar cross  section,  suitable  for  re-rolling  into  useful  bar  stock. 


Rear  View  of  the  Mill  Showing  the  Cooling   Bed  and  the  Jib  Crane 
for    Handling    the    Finished    Bars 

.\t  tlie  outset  the  mill  was  oj)erated  along  conventional  lines 
of  re-rolling  practice.  Both  the  roughing  and  finishing  rolls 
were  fitted  with  the  usual  alternate  oval  and  circular  passes. 
Heating  and  re-rolling  were  the  only  operations  performed 
on  round  iron,  while  fiat  sections  were  split  before  being 
rolled. 

Several  stages  of  development  were  passed  through  before 
the  present  practice  was  established.  One  of  these  was  the 
use  of  splitting  rolls  on  the  roughing  side  of  the  mill,  so  that 
fiat  sections  might  be  split  hot  and  re-rolled  at  the  same 
time.  This  practice,  however,  did  not  always  eliminate  the 
necessity  of  reheating  half  of  the  split  material  before  it 
could  be  rolled  and  saved  only  the  shearing  o])eration.  Dur- 
ing the  early  history  of  tlic  plant  some  attention  was  given 
to  the  production  of  rectangular  sections  in  the  rolls  but 
considerably  greater  difficulties  are  encountered  in  the  opera- 
tion of  the  mill  on  rectangular  work  than  in  the  production 
of  circular  .sections.  .As  the  demand  for  round  bar  stock  i.. 
ureat  enough  to  keej)  the  mill  l<usy.  its  operation  is  now  con- 
fined exclusively  to  the  production  of  that  class  of  material. 

A  careful  study  of  the  operation  of  the  mill  developed  the 
fact  that,  under  the  local  conditions,  the  profit  was  not  large 
from  strictly  re-rolling  operations.  Under  the  present  metliod 
of  operation  the  rolling  mill  serves  as  a  means  of  reclaiming 
practically  all  of  the  miscellaneous  wrought  iron  scrap  ac- 
cumulating on  the  road.  Scrap  iron  bars  and  trimmings  of 
all  sizes  are  sheared  and  bundled  and  then  rolled  into  round 


bar  stock  ranging  from  jjj  in.  to  1|>  in.  in  diameter,  prac- 
tically supi)l\ing  the  needs  of  the  railroad  for  this  class  of 
material,  at  an  average  monthly  net  profit  of  t>ver  S.^.500. 

The  Rolling  Mill   Equipuient 

The  rolling  mill  is  located  in  the  blacksmith  shop  and 
occupies  a  total  floor  space  of  approximately  45  ft.  by  12v  it. 
Ihe  equi])ment  consists  of  an  Ajax  B,  14-in.  mill  driven 
by  a  100-hp.  motor,  a  shop  built  furnace  with  double  heat- 
ing chambers  each  measuring  7  ft.  by  5  ft.  6  in.  inside,  hot 
tables  for  the  roughing  and  finishing  rolls  on  the  furnace 
side  of  the  mill,  a  metal  floor  and  a  straightening  bed  of  old 
rails  at  the  back  side  of  the  mill. 

The  furnace  is  18  ft.  in  length  and  the  two  heating 
chambers  are  sei)arated  by  a  partition  wall.  Each  chamber 
is  heated  b\  two  oil  burners,  the  two  sets  of  burners  being 
located  at  ojjposite  ends  of  the  structure.  The  four  burners 
consume  about  48  gal.  of  oil  an  hour.  Each  heating  chamber 
is  provided  with  two  duir  openings  and  normally  its  charge 
consists  of  12  bundles  of  scrap.  Both  ends  of  the  furnace 
are  used  continuously;  a  fresh  charge  is  heating  in  one  end 
while  that  in  the  otlier  is  being  rolled.     . 

The  present  operation  of  the  mill  on  bundled  scrap  was 
made  possible  by  the  adoption  of  the  so-caHed  Gothic  rough- 
ing rolls.  The  characteristic  form  of  the  passes  in  these 
rolls  is  shown  in   one  of  the  illustrations.    The  rolls  were 


The    Roughing    Rolls,    Showing   the    Form    of  the    Gothic    Passes 

cast  in  a  local  steel  foundry,  of  electric  steel  poured  around 
cores  of  steel  rails,  and  were  machined  in  the  railroad  shops. 

Operating  Practice 

For  some  time  tlie  rolling  mill  has  normally  been  in  oper- 
ation 16  hours  daily  and  a  total  complement  of  19  men  is 
required  for  the  two  shifts.   Each  shift  is  made  up  a?  follows: 

<^i'e   iua.l  ii.IKr    (d.-iv    shift  only) 
«  hit  rollir  (.nijiht  shift  oivly). 

<  Hif   bc.Tier  ' 

<  >iic  healer  helper 

One  romihcr    \  ,       , 

One     finisher  (' ""   *"^  fnrnaee   sitle  of  tiu    nulr. 

:  tZZ'X     i^-  'he  turning  floor  Sid.. 

Three  laborers  piling  scrap   (clay  shift  only> 

The  roller,  heater,  rougher  finisher  and  caiiher  «ire  rated 

as  I)lacksmiths  while  the  head  roller  receive-  .i  differential. 

The  others  receive  tlie  regular  rates  for  helper-  and  laborers. 
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It  is  worthy  of  note  that  the  head  roller,  in  direct  charge  of 
the  operation  of  the  mill,  is  an  experienced  rolling  mill 
operator,  and  to  this  fact  may  be  attributed,  in  no  small 
measure,  the  successful  development  of  the  present  practice. 

The  scrap  material  comes  to  the  rolling  mill  from  two 
sources.  The  greater  part  of  the  round  stock  comes  from  the 
scrap  yard,  where  radial  stays,  staybolts  and  other  rod  and 
bolt  scrap  accumulates  from  all  points  on  the  system.  The 
long  pieces,  such  as  radial  stays,  tie  rods,  etc.,  are  sheared 
to  24-in.,  30-in.,  and  36-in.  lengths  so  that  they  may  be  used 
as  foundations  for  the  piles.  The  greater  part  of  the  flat 
and  square  bar  scrap  is  made  up  of  trimmings  which  accu- 
mulate in  the  blacksmith  shop  itself.  This  material  is  col- 
lected from  various  locations  in  the  shop  and  the  accumulation 
moved  by  crane  to  a  point  adjoining  the  rolling  mill.  Here 
the  pieces  are  trimmed  to  conform  to  the  lateral  dimensions 
of  the  bundles  and  the  bundles  assembled. 

The  bundles  are  made  in  lengths  of  24  in.,  30  in.,  and 
36  in.,  depending  on  the  size  of  the  stock  to  be  rolled.  All 
are  4^  in.  square  and  each  bundle  is  bound  by  two  No.  8 
iron  wires.  The  composition  of  the  bundles  is  clearly  shown 
in  one  of  the  illustrations.  The  foundation  is  a  layer  of 
round  material,  sheared  to  length  and  laid  on  the  two  bind- 
ing wires,  which  are  bent  to  shape.  The  pile  is  then  built 
up  of  miscellaneous  flat  and  short  round  pieces  and  finished 
at  the  top  with  another  layer  of  round  material  laid  longi- 
tudinally. The  piles  average  in  weight  about  94  to  100  lb. 
for  the  24-in.,  115  lb.  for  the  30-in.,  and  140  lb.  for  the 
36-in.  length.  The  24-in.  piles  are  used  for  rolling  ^-in., 
^-in.,  and  ^-in.  stock  and  the  30-in.  pile  is  used  for  1-in. 
to  15^ -in.  stock.  These  two  sizes  take  care  of  by  far  the 
greater  part  of  the  output,  although  the  14-in.  rolling  mill 
is  capable  of  handling  up  to  2-in.  finished  stock.  For  bars 
over  Xyi  in.  in  diameter  the  36-in.  piles  are  used. 

The  mill  is  operating  with  an  average  furnace  loss  not 
exceeding  eight  per  cent.  The  piled  scrap,  as  it  comes  from 
the  furnace,  is  run  directly  through  the  largest  pass  on  the 
roughing  rolls.  For  bundles  of  the  size  used  extensive  rag- 
ging is  unnecessary;  a  few  small  radial  grooves  chipped  in 
their  sides  prevent  slipping  in  the  first  roughing  passes. 
The  material  is  worked  down  through  the  roughing  passes 
until  only  a  few  passes  through  the  finishing  rolls  are  neces- 
sary. On  the  1-in.  material  the  bars  go  through  nine  rough- 
ing and  four  finishing  passes.  The  welding  up  of  the  piles 
is  completed  in  the  first  three  or  four  passes. 

The  straightening  bed  adjoins  the  center  bay  of  the  shop, 
which  is  served  by  a  traveling  crane.  As  the  finished  bars 
cool  they  are  piled  just  back  of  the  straightening  bed  as 
shown  in  one  of  the  illustrations.  When  a  pile,  such  as  that 
shown,  accumulates,  one  end  is  lifted  and  swung  under  the 
traveling  crane  by  the  post  gib  crane  shown  in  the  upper 
foreground  of  the  photograph.  The  pile  is  then  moved  to  the 
shears,  located  just  across  the  shop,  where  the  bars  are  cut 
up  into  bolt  lengths  for  the  forging  machine  furnaces. 

In  the  usual  re-rolling  mill  practice,  alternate  oval  and 
circular  passes  are  used  throughout  the  process.  The  passes 
on  the  Gothic  roughing  rolls,  however,  are  all  of  similar 
form,  with  the  longitudinal  diagonal  longer  than  the  vertical 
and  the  bar  as  it  comes  from  each  pass  is  given  a  quarter 
turn  about  its  axis  before  entering  the  next  smaller  pass  in 
■  the  rolls. 

The  rolling  mill  itself  is  in  actual  operation  about  one- 
half  of  the  time.  The  remainder  is  taken  up  in  recharging 
the  heating  chambers  following  each  run  of  twelve  bars. 
Under  normal  operating  conditions  each  eight-hour  shift 
produces  from  five  to  eight  tons  of  finished  bar  stock,  de- 
pending on  the  length  of  the  bundles  and  the  diameter  of 
the  finished  bars. 

The  original  finishing  rolls  are  stiH  in  operation  and 
thrre  has  never  been  a  failure  of  any  part  of  the  mill.    The 


only  repair  which  so  far  has  been  required  was  the  renewal 
of  one  bearing. 

In  addition  to  the  average  furnace  loss  of  eight  per  cent, 
an  additional  two  per  cent  is  lost  in  defective  bars  and  waste 
in  cutting  up  to  bolt  lengths.  This  loss,  however,  has  been 
found  to  be  less  than  the  normal  cropage  encountered  in 
cutting  up  merchant  bars  because  of  the  more  economical 
use  that  can  be  made  of  bars  running  from  40  to  60  ft.  in 
length  than  is  possible  with  the  merchant  bar  lengths. 

The  quality  of  the  material  is  excellent.  Assuming  that 
proper  care  is  exercised  in  heating,  the  working  over  of  the* 
bundled  scrap  adds  to  the  refinement  of  the  iron  and  the 
comparatively  loose  structure  of  the  bundles  causes  a  more 
complete  working  of  the  material  in  the  center  than  would 
take  place  in  solid  billets  of  the  same  size.    The  finished 


Bundled    Iron   Scrap    Ready   for  the    Furnace 

bars  are  homogeneous  in  structure  and  show  good  fractures. 
Tensile  tests  indicate  that  the  material  averages  the  following 
physical  properties: 

Tensile  strength,  lb.  per  sq.  in 50,152 

Yield  point,  lb.  per  sq.  in 33,539 

Elongation,  per  cent  in  2  in 27 

Reduction  of  area,  per  cent 43 

Average   of   25   tests.      Slight  admixture  of  steel  obtained   frotn   common, 
iron    reclaimed. 

A  comparatively  small  proportion  of  reworked  material 
enters  into  the  scrap,  most  of  which  consists  of  flat  sections 
with  an  appreciable  percentage  of  staybolts.  An  inspection 
of  the  make-up  of  the  piled  scrap  as  shown  in  one  of  the 
illustrations,  remembering  that  the  mill  rolls  only  bolt  stock, 
shows  that  there  is  no  danger  of  a  deterioration  in  the  quality 
of  the  rolling  mill  output  due  to  repeated  reworking  of  the 
same  material. 

Re-Rolling  Steel  Scrap 

Although  probably  90  to  95  per  cent  of  the  output  of  the 
rolling  mill  is  wrought  iron  stock,  an  occasional  accumulation 
of  material  such  as  steel  arch  bars  and  coupler  yokes  is 
run  through  the  mill.  Only  re-rolling  operations  are  em- 
ployed on  steel,  but  here  also  the  Gothic  roughing  rolls  have 
demonstrated  their  value. 

Instead  of  splitting  rectangular  sections,  such  as  arch 
bars,  it  is  possible  to  rough  down  the  full  size  sections 
through  the  Gothic  rolls,  thus  eliminating  the  shearing  oper- 
ations and  half  of  the  rolling  .operations. 

Accounting 

In  arriving  at  the  cost  of  operation  of  the  mill,  it  bears  a 
portion  of  all  fixed  charges  against  the  department  of  which 
the  rolling  mill  forms  a  part.  The  mill  occupies  approxi- 
mately 5,000  sq.  ft.  of  floor  space  and  employs  19  men. 
Interest  at  6  per  cent  is  charged  against  the  mill  operation 
on  a  portion  of  the  cost  of  the  building,  bearing  the  same 
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ratio  to  the  total  as  the  ratio  of  the  floor  space  occupied  by 
the  rolling  mill  to  the  total  floor  space  in  the  blacksmith 
shop  building. 

Report  of   Beech    Grove   Rolling    Mill   Operation    for   the  Month   of 

October,    1920 

Scrap  to  furnace — 

370,720  lb.  at  $21.10  G.  T $3,492.05 

Fixed  charges  on  mill  and   building  for  housing — 

Interest  at  6  per  cent  rate  per  year $168.71 

Depreciation    .' . . .         207.54 

Taxes  at  1.8  per  cent 47.45 

Insurance  at   .2   per  cent 5.27 

Repairs  at  3  per  cent 83.33 

512.30 

Labor  direct  charge    2,655.66 

398J4  fuel  hours  at  $1.86  per  hour 741.21 

398J4   power  hours  at  .30  pei    hour 209.55 

26  days'  supervision  at  $5  per  day 130.00 

$7,740.77 

Finished  product — 

175,900  lb.    ^-in.   rod   iron   at   $3.35   cwt $5,892.65 

118.940  lb.    ?^-in.  rod  iron  at   $3.35   cwt 3,984.49 

50.300  lb.    ^-in.   rod   iron  at  $3.40  cwt 1.710.20 

11.587.34 

Net  profit   for  the  month    $3,846.57 

Net  profit  since  April  11.   1918 36,225.87 

In  the  same  way  a  portion  of  the  cost  of  the  department's 
supervision  is  charged  against  the  rolling  mill  operation 
bearing  the  same  ratio  to  the  total  cost  of  suf)ervision  as  the 
number  of  men  employed  in  the  rolling  mill  bears  to  the 
total  number  of  men  employed  in  the  department.  Interest 
at  6  per  cent  is  also  charged  on  the  cost  of  the  equipment 
and  its  installation  and  depreciation  is  charged  at  the  rate 
of  5  per  cent  on  the  mill,  SO  per  cent  on  the  furnace  and 
2  per  cent  on  the  floor  space. 

A  statement  showing  the  results  of  the  operation  of  the 
mill  for  the  month  of  October,  1920,  is  presented  in  the  table. 


Easily   Made   Spring   Bander 

For  railway  blacksmith  shops  handling  a  large  amount  of 
spring  repair  work,  there  is  no  quest'on  about  the  need  for 
a  modern,  powerful  spring  banding  machine.  With  suffi- 
cient springs  to  keep  such  a  machine  busy  practically  eight 
hours  a  day,  enough  time  and  money  will  be  saved  to  i>ay  a 
good  return  on  the  capital  invested.     For  outlying  points. 


Spring  Banding  Machine  Suitable  for  Small  Shops 

however,  where  it  is  necessary  to  reband  a  spring  occasionally 
for  emergency  work,  some  sort  of  inexpensive  machine  must 
be  provided  to  perform  the  operation.  The  machine  illus- 
trated was  designed  for  this  purpose,  using  scrap  air  cylinders 
and  reclaimed  materials  throughout,  at  a  cost  probably  not 
exceeding  $250. 


As  shown  in  the  illustraticm,  the  device  ccmsists  of  a  sub- 
stantial base  plate  mounted  up>on  an  iron  frame  work  with 
the  two  operating  levers  moved  by  means  of  air  cylinders. 
The  ratio  of  the  arms  is  such  that  with  80  lb.  air  pressure 
in  the  cylinders,  ample  power  is  provided  to  canpress  the 
spring  band.  While  the  strokes  are  not  adjustable,  it  is 
possible  by  means  of  blocks  of  different  thicknesses  to  accom- 
modate a  spring  of  any  standard  size. 

In  operation,  the  spring  leaves  are  assembled  in  the  cor- 
rect order  in  a  horizcmtal  position  on  the  table  of  the  ma- 
chine. The  jack  screw,  illustrated,  is  used  to  press  the  leaves 
firmly  together ;  then  the  spring  is  swiveled  to  a  vertical  posi- 
tion and  the  heated  band  slipped  in  place.  After  this  op- 
eration the  spring  is  swiveled  back  lo  the  horizontal  position, 
the  movable  jaws  swung  into  place,  and  suitable  blocks  ai>- 
plied  depending  upon  the  spring  size.  Pressure  is  applied 
to  the  air  cylinders  and  the  heated  band  firmly  pressed  around 
the  spring  leaves  in  the  usual  manner. 


Crosshead  Babbitting  Devices  Eliminate  Machining 

It  is  a  general  practice  to  take  up  wear  and  maintain  cross- 
head  gibs  to  standard  dimensions  by  babbitting.  In  most 
cases  a  mandrel  of  some  nature  is  used  and  sufficient  babbitt 
is  poured  into  the  gib  to  permit  of  machining  it  to  the  proper 
width  and  thickness.  This  involves  two  distinct  operations 
and  requires  considerably  more  time  than  would  be  needed 
if  just  the  right  amount  of  babbitt  could  be  put  on  in  the 
first  place  and  no  machining  was  necessary.    In  order  to 
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Fig.  1— Details  of  Fixture  Used  In  Babbfttlna  Alligator  Croashoad 

Gibs 

save  the  time  ordinarily  required  for  machining,  a  large 
railroad  system  has  develop^  the  series  of  interesting  and 
ingenious  jigs  and  mandrels  described  in  this  article. 

Alligator  Type  Cros^ead 

Details  of  the  fixture  used  for  babbitting  alligator  cross- 
head  gibs  are  shown  in  Fig,  1  and  the  actual  operation  of 
pouring  in  Fig.  2.  Referring  to  Fig.  1,  the  operation  of  the 
device  will  be  practically  self-evident.  Three  fixtures  aT« 
provided  for  three  types  of  alligator  crossheads  of  various 
widths  of  guides  and  distances  between  guides.  The  three 
classes  have  been  designated  A-1,  B-1  and  C-1  for  purposes 
of  identification. 

The  crossheads  are  preheated  by  lowering  them  into  the 
molten  babbitt.  On  removal  from  the  babbitt,  they  are 
cleaned  of  all  surplus  babbitt  and  dirt,  being  placed  on  the 
mandrel  ready  to  pour  one  gib.  The  crosshead  is  not  keye<& 
on  the  mandrel,  but  is  driven  firmly  in  place.    The  guide 


186 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  95,  No.  3 


It  is  worthy  of  note  that  the  head  roller,  in  direct  charge  of 
the  operation  of  the  mill,  is  an  experienced  rolling  mill 
operator,  and  to  this  fact  may  be  attributed,  in  no  small 
measure,  the  successful  development  of  the  present  practice. 

The  scrap  material  comes  to  the  rolling  mill  from  two 
sources.  The  greater  part  of  the  round  stock  comes  from  the 
scrap  yard,  where  radial  stays,  staybolts  and  other  rod  and 
bolt  scrap  accumulates  from  all  points  on  the  system.  The 
long  pieces,  such  as  radial  stays,  tie  rods,  etc.,  are  sheared 
to  24-in.,  30-in.,  and  ,56-in.  lengths  so  that  they  may  be  used 
as  foundations  for  the  piles.  The  greater  part  of  the  flat 
and  .sijuare  bar  scrap  is  made  up  of  trimmings  which  accu- 
mulate in  the  blacksmith  shop  itself.  This  material  is  col- 
lected from  various  locations  in  tlie  shop  and  the  accumulation 
moved  by  crane  to  a  point  adjoining  the  rolling  mill.  Here 
the  pieces  are  trimmed  to  conform  to  tlie  lateral  dimensions 
of  the  bundles  and  the  bundles  assembled. 

The  bundles  are  made  in  lengths  of  24  in.,  30  in.,  and 
36  in.,  dej)ending  on  the  size  of  the  stock  to  be  rolled.  All 
are  4'  j  in.  square  and  each  bundle  is  bound  by  two  No.  8 
iron  wires.  The  composition  of  the  Imndles  is  clearly  shown 
in  (^iie  of  the  illustrations.  The  foundation  is  a  layer  of 
round  jnaterial,  sheared  to  length  and  laid  on  the  two  bind- 
ing wires,  which  are  bent  to  shaj)e.  The  pile  is  then  built 
uj)  of  miscellaneous  flat  and  short  round  pieces  and  finished 
at  the  toj)  with  another  layer  of  round  material  laid  longi- 
tudinally. The  piles  average  in  weight  al)out  04  to  100  lb. 
for  the  24-in.,  115  lb.  for  the  .SO-in.,  and  140  lb.  for  the 
J6-in.  length.  The  24-in.  piles  are  used  for  rolling  -^^-in., 
^4-in.,  and  J^-'m.  stock  and  the  30-in.  pile  is  used  for  1-in. 
to  13^  J -in.  .stock.  These  two  sizes  take  care  of  by  far  the 
greater  part  of  the  output,  although  the  14-in.  rolling  mill 
is  capable  of  handling  up  to  2-in.  finished  stock.  For  bars 
over  1  Ij  in.  in  diameter  tiie  36-in.  piles  are  used. 

The  mill  is  operating  with  an  average  furnace  loss  not 
e.xcecding  eight  per  cent.  The  piled  .>crap,  as  it  comes  from 
the  furnace,  is  run  directly  through  the  largest  pass  on  the 
roughing  rolls.  For  bundles  of  the  size  used  extensive  rag- 
ging is  unnecessary;  a  few  small  radial  grooves  chipped  in 
their  sides  prevent  slipping  in  the  first  roughing  passes. 
The  material  is  worked  down  through  the  roughing  passes 
until  only  a  few  pa.^ses  through  the  finishing  rolls  are  neces- 
sary. On  the  1-in.  material  the  bars  go  through  nine  rough- 
ing and  four  finishing  pas.ses.  The  welding  up  of  the  piles 
is  completed  in  the  first  three  or  four  passes. 

The  straightening  bed  adjoins  the  center  bay  of  the  shop, 
which  is  .served  by  a  traveling  i  rane.  .As  the  finished  bars 
cool  they  are  piled  just  back  of  the  straightening  bed  a< 
shown  in  one  of  the  illustrations.  When  a  pile,  such  as  that 
shown,  accumulates,  one  end  is  lifted  and  swung  under  the 
traveling  crane  by  the  post  gib  crane  shown  in  the  upper 
foreground  of  the  photograph.  The  pile  is  then  moved  to  the 
shears,  hxated  just  ac  ross  the  shop,  wliere  the  l)ars  are  cut 
up  into  bolt  lengths  for  the  forging  machine  furnaces. 

In  the  usual  re-rolling  mill  practice,  alternate  oval  and 
circular  j)asses  are  used  throughout  the  process.  The  passes 
on  the  Gothic  roughing  rolls,  however,  are  all  of  similar 
fonn,  with  the  longitudinal  diagonal  longer  than  the  vertical 
and  the  bar  as  it  comes  from  each  pass  is  given  a  quarter 
turn  about  its  axis  bt-fori-  entering  tlu-  next  smaller  pass  in 
the  roll-. 

The  roUin;,'  mill  it-i-lf  i>  in  ai  tual  o|>eration  about  one- 
half  of  the  time.  The  remainder  is  taken  up  in  recharging 
the  heating  chambers  following  each  run  of  twelve  bars. 
I'nder  normal  ofK-rating  conditions  each  eight-hour  shift 
produces  from  tnc  to  t-idu  tons  of  finished  bar  stock,  de- 
pending on  the  h-niitli  of  the  bundles  and  the  diameter  of 
the  fini.«hed  l)ar-. 

Tlie  original  fini^liini:  roll-  are  still  in  operation  and 
tl:  re  has  never  !)een  a  failure  of  any  part  of  the  mill.    The 


only  rej)air  which  so  far  has  been  required  was  the  renewal 
of  one  bearing. 

In  addition  to  the  average  furnace  loss  of  eight  per  cent 
an  additional  two  per  cent  is  lost  in  defective  bars  and  wastv 
in  cutting  up  to  bolt  lengths.  This  loss,  however,  has  been 
found  to  be  less  than  the  normal  cropage  encountered  in 
cutting  up  merchant  bars  because  of  the  more  economical 
use  that  can  be  made  of  bars  running  from  40  to  60  ft.  in 
length  than  is  possible  with  the  merchant  bar  lengths. 

The  quality  of  the  material  is  excellent.  Assuming  thai 
proper  care  is  exercised  in  heating,  the  working  over  of  the 
bundled  .'^crap  adds  to  the  refinement  of  the  iron  and  the 
comparatively  loose  structure  of  the  bundles  causes  a  more 
complete  working  of  the  material  in  the  center  than  would 
take  place   in   solid   Ijillets  of  the  same   <ize.    The  finished 


Bundl'>d    Iron   Scrap    Ready  for  the   Furnace 

Ijars  are  homogeneous  in  structure  and  show  good  fractures. 
Tensile  tests  indicate  that  the  material  averages  the  following 
|)hysical  properties: 

Tensile  striiiKtli,  II).  per  sq.  in 50,152 

Yield  point,  lb.  per  sq.  in 33,539 

Elongation,  per  cent  in  2  in 27 

Reduction  of  area,  per  cent 43 

-Xverape    of    25    tests.      Slislit   a<lmixtiire   of   steel    obtained    from    common 
iron    recl.iiiried. 

.\  comparatively  small  proportion  of  reworked  material 
eiUers  into  the  scrap,  most  of  which  consists  of  flat  sections 
with  an  appreciable  percentage  of  stayl)olts.  An  inspection 
of  the  make-up  of  the  piled  .<;crap  as  shown  in  one  of  the 
illustrations,  remembering  that  the  mill  rolls  only  bolt  stock, 
•"hows  that  there  is  no  danger  of  a  deterioration  in  the  quality 
of  the  rolling  mill  output  due  to  repeated  reworking  of  the 
same  material. 

Re-Rolltiig  Steel   Scrap 

.\lthough  probaljly  <^0  to  9.=;  per  cent  of  the  output  of  the 
Hilling  mill  is  wrought  iron  .stock,  an  occasional  accumulation 
of  material  such  as  steel  arch  bars  and  coupler  yokes  is 
run  through  the  mill.  Only  re-rolling  operations  are  em- 
|>loyfd  on  steel,  but  here  al<o  the  Gothic  roughing  rolls  have 
demonstrated  their  value. 

Instead  of  splitting  rectangular  .sections,  such  as  arch 
l)ars.  it  is  possiide  to  rough  down  the  full  size  sections 
through  tlie  Gothic  rolls,  thus  eliminating  the  shearing  oper- 
ation- and  half  of  the  rolling  operations. 

.Arcountinfr 

In  arriving  at  the  co.-t  f)f  operation  of  the  mill,  it  bears  a 
Dortion  of  all  fi.xed  charges  against  the  department  of  which 
the  rolling  mill  forms  a  part.  The  mill  occupies  approxi- 
mately 5.000  .sq.  ft.  of  floor  space  and  emplovs  19  men. 
Interest  at  6  per  cent  is  charged  against  the  mill  operation 
on  a  portion  of  the  cost  of  the  building,  bearing  the  same 
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ratio  to  the  total  as  the  ratio  of  the  floor  space  occupied  by 
the  rolling  mill  to  the  total  floor  space  in  the  blacksmith 
shop  building.  \ 

Report   of    Beech    Grove    Rolling    Mill    Operation    iok    the   Month    of 

October,   1920 
Scrap   to   furnace — 

370.7^'0  lb.  at  $21.10  G.  T $3,492.05 

Fi.v.'ii   chartics   cii    null   anl   building   for  housing — 

Interest  at  6  per  cent  rate  per  year $168.71 

Depreciation    . 207.54 

Taxes  at    1.8  per  cent 47.45 

Insurance  at   .2  per  cent 5.27      ■ 

Repairs  at   3   per  cent 83.33 

— 512.30 

Labor   direct   charpe 2,655.66 

398'/i  fuel  honrs  at  $1.86  per  hour 741.21 

398J/2  power  liour^  at  .M)  pei    lioiir 209.55 

26  ilays'   ,«iii'e'-visi(in   at   $5    per   ilay 130.00 

$7,740.77 

Finished   t^rotiuct — • 

175,900   lb.    -)4-in.    rod    iron    at    S3. 33   cwt §5,892.65  . 

118,940   lb.    Ji-in.   rod   iron   at   $3.35   cwt 3.984.49 

50.300  lb.    ii-m.   rod  ir.>n   at  $3.40  cwt 1,710.20 

r-     11.587.34 

.Net   profit   for  the  nionili $3,846.57 

-N'ct  profit  siiiee   .\pril    11.    IMIS > 36,225.87 

In  the  same  way  a  portion  of  the  cost  of  the  department's 
supervision  is  charged  against  the  rolling  mill  operation 
Ix^aring  the  same  ratio  to  the  total  cost  of  supervision  as  the 
number  of  men  employed  in  the  rolling  mill  bears  to  the 
total  number  of  men  employed  in  the  department.  Interest 
at  6  per  cent  is  also  charged  on  the  cost  of  the  equipment 
and  its  installation  and  depreciation  is  charged  at  the  rate 
of  5  per  cent  on  the  mill,  50  per  cent  on  the  furnace  and 
2  per  cent  on  the  floor  space. 

.\  statement  showing  the  results  of  the  operation  of  the 
mill  for  the  month  of  October,  1920,  is  presented  in  the  table. 


.;'■  -  Easily    Made    Spring   Bander 

For  railway  blacksmith  shops  handling  a  large  amount  of 
spring  repair  work,  there  is  no  quest'on  about  the  need  for 
a  modern,  powerful  spring  l>anding  machine.  With  suffi- 
cient springs  to  keep  such  a  machine  busy  practically  eight 
hours  a  day,  enough  time  and  money  will  be  saved  to  pay  a 
good  return  on  the  capital   invested.     For  outlying  points, 


Spring   Banding   Machine  Suitable  for  Small  Shops 

however,  where  it  is  necessary-  to  reband  a  spring  occasionally 
for  emergency  work,  some  sort  of  inexpensive  machine  must 
be  provided  to  perform  the  operation.  The  machine  illus- 
trated was  designed  for  this  purpose,  using  scrap  air  cylinders 
and  reclaimed  materials  throughout,  at  a  cost  probably  not 
exceeding  $250. 


As  shown  in  the  illustration,  the  device  ccmsists  of  a  sub- 
stantial base  plate  mounted  upon  an  iron  frame  work  witlx 
the  two  operating  levers  moved  by  means  of  air  cylinders. 
The  ratio  of  the  arms  is  such  that  with  80  lb.  air  pressure 
in  the  cylinders,  ample  power  is  provided  to  ccMiipress  the 
.spring  band.  While  the  strokes  are  not  adjustable,  it  is 
possible  by  means  of  blocks  of  different  thicknesses  to  accom- 
modate a  spring  of  any  standard  size. 

In  operation,  the  spring  leaves  are  assembled  in  the  cor- 
rect order  in  a  horizontal  position  on  the  table  of  the  ma- 
chine. The  jack  screw,  illu.strated,  is  used  to  press  the  leaves 
firmly  together;  then  the  spring  is  swivcled  to  a  vertical  posi- 
tion and  the  heated  band  slipped  in  place.  After  this  op- 
eration the  spring  is  swivekd  back  to  the  horizontal  f)OsiticMi, 
the  movable  jaws  swung  into  place,  and  suitable  blocks  ap- 
plied depending  upon  the  spring  size.  Pressure  is  applied 
to  the  air  cylinders  and  the  heated  band  firmly  pressed  around 
tlie  >pring  leaves  in  the  usual  manner. 


Crosshead  Babbitting  Devices  Eliminate  Machining 

It  is  a  general  practice  to  take  up  wear  and  maintain  cross- 
head  gibs  to  standard  dimensions  by  babbitting.  In  most 
cases  a  mandrel  of  some  nature  is  used  and  sufficient  babbitt 
is  poured  into  the  gib  to  permit  of  machining  it  to  the  proper 
width  and  thickness.  This  involves  two  distinct  operations 
and  requires  considerably  more  time  than  would  be  needed 
if  just  the  right  amount  of  baljbitt  could  be  put  on  in  the 
first  place  and  no  machining  was  necessary.    In  order  to 
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Fig.  1— Details  of  Fixture   Used  In   Babbitting  Allloator  Crosshead 

Gibs 

-ave  the  time  ordinarily  required  for  machining,  a  large 
railroad  sy.>^tem  lias  developed  the  series  of  interesting  and 
ingenious  jigs  and  mandrels  described  in  this  article. 

Alligator  Type  Cro^sheatl 

Details  of  the  fixture  used  for  babbitting  alligator  cross- 
head  gibs  are  shown  in  Fig.  1  and  the  actual  operation  of 
|X)uring  in  Fig.  2.  Referring  to  Fig.  1,  the  operation  of  the 
device  will  be  practically  self-evident.  Three  fixtures  are 
provided  for  three  types  of  alligator  crossheads  of  various 
widths  of  guides  and  di.>itances  between  guides.  The  three 
classes  have  been  designated  A-1,  B-l  and  C-l  for  purposes 
of  identification. 

The  crossheads  are  j)reheated  by  lowering  them  into  the 
molten  babbitt.  On  removal  from  the  babbitt,  they  arc 
cleaned  of  all  surplus  babbitt  and  dirt,  being  placed  on  the 
mandrel  ready  to  pour  one  gib.  The  crosshead  is  not  keye<8 
on  the  mandrel,  but  is  driven  firmly  in  place.    The  guide 
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width  is  cared  for  by  setting  the  taper  gibs  of  the  jig,  these 
gibs  also  having  been  preheated  at  the  same  time  as  the  cross- 
head.  Side  play  is  equalized  by  using  small  wedges  between 
the  crosshcad  gib  and  guide  mandrel,  as  shown  near  the  ladle 
in  Fig.  2. 

That  the  finished  wearing  surface  will  be  parallel  with 
the  guide  is  assured  by  measuring  with  a  gage,  hooking  under 
the  bottom  crosshead  gib  and  measuring  to  the  under  side 
of  the  jig.  A  special  clamp  with  a  hand  screw  is  used  for 
bringing  the  crosshead  and  jig  into  alinement,  if  necessary. 
A  common  C-clamp  is  used  to  hold  the  taper  gib  in  place 
after  adjustment.  Graduations  shown  on  the  taper  gibs  are 
so  spaced  that  movement  of  the  gibs  the  distance  represented 
by  one  graduation  will  vary  the  total  width  1/32  in.  It  is 
thus  an  easy  matter  to  adjust  for  any  width  of  guide. 

Repeated  tests  have  demonstrated  that  accurate  babbitting 
of  alligator  crosshead  gibs  is  possible  with  these  jigs.  Cross- 
heads  have  been  checked  by  laying  two  straight  edges  along 
the  two  wearing  surfaces  and  measuring  in  front  of  the 
crossheads  at  a  distance  equal  to  the  stroke.  The  straight 
edges  were  found  to  be  parallel  to  within  1/64  in.  or  less. 

Box  Guide  Suspended  Type   Cro»shead 

Arrangements  for  babbitting  the  four-guide,  or  box-guide, 
suspended  type  crosshead  are  made  by  means  of  the  special 


Valve  Stem  Crosshead 

To  take  up  wear,  valve  stem  crossheads  also  require  bab- 
bitting and  in  most  cases  machining.  A  fixture  designed  to 
eliminate  the  necessity  for  this  machining  is  illustrated  in 


Fig.    2 — Pouring    Babbitt    In    Alligator    Crosshead    Gib 

jig  illustrated  in  Fig.  3.  In  this  case  a  somewhat  more 
complicated  problem  is  encountered  since  the  crosshead  must 
be  removed  in  such  a  way  as  not  to  damage  the  babbitt. 
Consequently,  the  jig  is  made  collapsible,  and  after  the 
babbitt  has  been  poured  it  is  possible  to  remove  the  two 
lower  plates  illustrated  and  release  the  crosshead  from  the 
mandrel.  The  jig  shown  in  Fig.  3  is  adjustable  and  will 
accommodate  two  classes  of  crossheads  as  shown  in  the  table. 
Longitudinal  adjustment  of  the  box  can  be  made  by  loosen- 
ing up  two  bolts,  as  shown,  correct  alinement  being  main- 
tained by  means  of  the  tongue  and  groove  arrangement 
indicated.  Particular  attention  is  called  to  the  construction 
of  the  mandrel  for  holding  the  crosshead.  It  is  made  in 
three  sections,  being  held  on  the  taper  pin  by  means  of  a 

1  in.  steel  spring.  The  taper  pin  has  one  threaded  end  ex- 
tending through  the  back  plate  and  held  by  means  of  a 

2  in.  nut.  Tightening  this  nut  will,  of  course,  expand  the 
mandrel  sections  until  they  fit  accurately  and  tightly  the 
taper  hole  in  the  crosshead.  It  is  possible  by  means  of  this 
jig  to  accurately  aline  a  box  guide  suspended  type  crosshead 
and  babbitt  it  so  that  no  further  machining  is  necessary. 
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Fig.  3 — Fixture  for  Babbitting  Suspended  Type  Crosslieads 

Fig.  4.  As  shown,  the  crosshead  is  supported  on  a  mandrel, 
corresponding  to  the  valve  stem,  securely  bolted  to  the  base 
plate.  The  sides  of  the  base  plate  extend  about  half  way 
up  the  sides  of  the  crosshead,  the  other  half  being  covered  by 
means  of  the  cover  plate  shown.  The  cover  plate  is  held 
in  accurate  alinement  by  two  60  deg.  shoulders  as  shown  in 


Fig. 


-Fixture  for   Babbitting   Valve  Stem   Crossheads 


the  end  view,  Fig.  4.  Two  U-bolts,  riveted  in  the  base  plate, 
extend  through  the  cover  plate  and,  in  conjunction  with  two 
taper  pins,  provide  for  holding  the  cover  plate  firmly  in  place. 
In  operation,  the  fixture  is  up-ended  with  the  crosshead 
in  place  and  all  small  openings  at  the  bottom  are  filled  with 
clay.  The  babbitt  is  then  poured.  After  cooling  the  cover 
plate  is  removed  when  the  crosshead  can  be  forced  off  by  a 
taper  key  in  the  horizontal  keyway  shown.  .  ,,  ^ 


Method  for  Squaring  Walschaert  Valve  Gear 

Changes  Required  in  Various  Parts  May  Be  Determined 
by  This  Method  with  a  Minimum  of  Time  and  Effort 

BY  W.  J.  DIXON 

Assistant  Master  Mechanic,  Baltimore  &  Ohio,  HoIIoway,  Ohio 


BEFORE  attempting  to  set  the  valves  on  a  locomotive 
equipped  with  the  Walschaert  gear,  a  careful  check 
should  be  made  to  detennine  whether  such  parts  as  the 
reach  rod,  tumbling  shaft  arms,  radius  rod  hangers,  vmion 
links,  etc.,  are  of  the  correct  dimensions.  After  the  above 
mentioned  parts  have  been  proved  and  the  port  openings  cor- 
rectly scribed  on  the  valve  stem,  the  engine  should  be  run 
over,  catching  the  dead  centers  in  the  usual  way. 

To  determine  the  changes  to  make  in  the  gear  as  based  on 
the  tram  marks  on  the  valve  stem,  an  easy  way  is  to  proceed 
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Fig.  1 

according  to  the  following  method: 

Assume  that  lines  MN  and  XY,  in  Fig.  1,  represent  the 
two  port  marks  on  the  valve  stem,  and  A,  B,  C,  D  are  the 
tram  measurements  from  the  port  marks: 

Rule  I  * 

{A-\-C)  —  (5  -f  I>)  divided  by  4  =  valve  rod  change. 

Rule  II: 

(^  _|_  2))  —  (^B  -\-  C)  divided  by  4  =  eccentric  rod 

change,  at  valve  stem. 
Rule  III: 

(^A  -\-  B)  —  (C  +  D)  divided  by  4  =  crank  arm 

change,  at  valve  stem. 
In  making  the  above  computations  it  is  understood  the 
lesser  is  subtracted  from  the  greater  which  might  reverse  the 


Proving  the  above  operations  gives  the  following  results: 

(10  +  14)  —  (2  +  22)  =  0 

The  next  step  is  to  determine  the  required  change  in  the 
eccentric  rod.  Taking  conditions  after  the  valve  rod  alter- 
ations have  been  made  as  indicated  in  Fig.  3.  and  using 
Rule  II: 

(10  4-  22)  —  (2  4-  14)  =  16 
16  divided  by  4  :=  4,  or  J^  in. 

From  Fig.  3  it  can  be  seen  that  the  valve  should  move 
back  4/32  in.  Referring  to  Fig.  1,  this  change  would  take 
4/32  from  A  and  D  and  at  the  same  time  add  four  each  to 
C  and  B.  This  would  produce  readings  on  the  valve  stem 
as  shown  in  Fig.  4.  To  prove  the  correctness  of  the  opera- 
tions we  have: 

(6  +  18)  —  (6  +  18)  =  0      • 

This  shows  that  no  further  change  is  necessary  for  a  bal- 
ance of  figures  either  for  valve  rod  or  eccentric  rod.  However, 
the  change  shown  above  is  a  result  obtained  at  the  valve 
stem.  To  bring  about  the  change,  it  is  necessarj'  to  make  a 
greater  alteration  in  the  eccentric  rod.  This  is  determined 
by  multiplying  the  valve  stem  change  by  a  factor  determined 
by  dividing  the  travel  of  the  valve  in  full  gear  into  the  throw 
of  the  eccentric  arm.  For  example,  if  the  travel  of  the  valve 
is  6  in.  and  the  throw  of  the  eccentric  arm  is  18  in.,  18 
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above  combination.    For  example,  to  compute  the  valve  rod 
change  we  might  have  (B  -|-  I>)  —  (^  -f  C),  etc. 

Example  1 

Taking  a  practical  example,  assume  the  diagram  shown 
in  Fig.  2  represents  the  valve  stem  reading.  The  numbers 
indicate  the  measurements  from  port  marks  in  thirty-seconds 
of  an  inch.  The  forward  motion  is  shown  below,  while  the 
back  motion  appears  above  the  center  line,  the  front  of  the 
engine  being  at  the  left. 

To  obtain  the  valve  rod  changes  using  Rule  I: 
(4  •\-  24)  -  (8  -j-  12)  =  8 
8  divided  by  4  =  2,  or  1/16  in. 

Therefore,  the  valve  rod  should  be  shortened  2/32  or  1/16 
in.,  as  there  is  a  direct  motion  on  this  part.  Making  this 
change  gives  the  valve  stem  reading  as  shown  in  Fig.  3. 


divided  by  6  =  3.  Referring  to  the  4/32  in.  used  in  Fig.  4, 
4  multiplied  by  3  ==  12,  or  ^  in.,  the  amount  whidi  the 
eccentric  rod  should  be  shortened  to  obtain  the  results  shown 
in  Fig.  4.  In  determining  whether  to  lengthen  or  shorten 
the  eccentric  rod  it  should  be  borne  in  mind  that  when  the 
link  block  is  located  at  the  bottom  of  the  link,  a  direct  mo- 
tion exists  from  the  eccentric  crank  arm  pin  to  the  valve 
itself.  Therefore,  lengthening  the  eccentric  rod  adds  to  D 
and  A  (Fig.  1),  while  B  and  C  are  diminished  an  equal 
amount.  Shortening  the  rod  has  an  opposite  effect  throughout 

Referring  to  Fig.  4,  it  will  be  noted  that  having  made 
alterations  to  the  valve  and  eccentric  rods,  the  valve  is  square 
in  both  forward  and  back  motions,  but  has  more  lead  in  the 
forward  motion.  To  correct  this  proceed  as  follows,  applying 
Rule  III: 

(18  -f  18)  —  (6  -f  6)  =  24 
24  divided  by  4  =  6 

A  3/16-in.  change  in  lead  is  needed  at  the  valve  stem, 
would  require  a  crank  arm  change  on  the  main  pin 
iuent  to  give  3/16  in.  more  lead  in  the  back  motion.  In 
doing  this,  3/16  in.  lead  would  automatically  be  taken  from 
the  forward  motion,  producing  the  results  shown  in  Fig.  S. 

Example  II 

Should  the  tram  marks  on  the  valve  stem  measure  up  as 
slibwn  in  Fig,  6,  it  is  necessary  to  proceed  as  follows,  using 
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\vi\ltli  i>  cxrcd  for  by  setting  the  taper  gibs  of  the  jig,  these 
gib.-  also  having  been  preheated  at  the  same  time  as  the  cross- 
head.  Side  play  is  e(iuali2ed  by  using  small  wedges  between 
the  crosshead  uil)  and  guide  mandrel,  as  shown  near  the  ladle 
in  Fig.  2 

That  tile  tini>he(l  wearing  -urface  will  be  parallel  with 
the  guide  is  assured  by  measuring  with  a  gage,  hooking  under 
the  bottom  crosshead  gib  and  measuring  to  the  under  side 
of  the  jig.  A  special  clamp  with  a  hand  .^crew  is  used  for 
bringing  the  crosshead  and  jig  into  alinement,  if  necessary. 
A  common  C-rlaiiip  is  used  to  hold  the  taper  gib  in  place 
after  adjustment.  Graduations  shown  on  the  taper  gil)S  are 
so  spaced  that  movement  of  the  gibs  the  distance  re[)resented 
bv  one  graduation  will  vary  tlie  total  width  1/32  in.  It  is 
thu-  an  ea>\   matter  to  adjust  for  any  width  of  guide. 

Repeated  tests  have  demonstrated  that  accurate  balibitting 
of  alligator  crosshead  gibs  is  possible  with  these  jigs.  Cross- 
heads  have  Ijeen  checked  by  laying  two  straight  edges  along 
the  two  wearing  surfaces  and  measuring  in  front  of  the 
crossheads  at  a  distance  ecjual  to  the  stroke.  The  straight 
edges  were  found  to  be  parallel  to  within  1/64  in.  or  less. 

■Box  Guide  Suspeiuleil  T>pe   Cros?head 

Arrangements  for  babbitting  the  four-guide,  or  box-guide, 
suspended  tyiw  crosshead  are  made  l)y  means  of  the  special 


Fig.    2 — Pouring     Babbitt    in     Alligator    Crosshead    Gib 

jig  illustrated  in  Fig.  .i.  In  this  case  a  somewhat  more 
complicated  problem  is  encountered  since  the  crosshead  must 
be  rt-moved  in  such  a  way  as  not  to  damage  the  babbitt. 
Con.siequently,  the  jig  is  made  collapsible,  and  after  the 
babl)itt  has  iH-en  poured  it  is  possible  to  remove  the  two 
lower  plates  illustrated  and  release  the  crosshead  from  the 
mandrel.  The  jig  shown  in  Fig.  3  is  adjustable  and  will 
accommodate  two  classes  of  crossheads  as  shown  in  the  table. 
Longitudinal  adjustment  of  the  box  can  be  made  by  loosen- 
ing up  two  bolts,  as  shown,  correct  alinement  being  main- 
tained by  means  of  the  tongue  and  groove  arrangement 
indicated.  Particular  attention  is  called  to  the  construction 
of  the  mandrel  for  holding  the  crosshead.  It  is  made  in 
three  sections,  being  held  on  the  taper  pin  by  means  of  a 

1  in.  steel  spring.  The  taper  pin  has  one  threaded  end  ex- 
tending through  the  back  plate  and  held  by  means  of  a 

2  in.  nut.  Tightening  this  nut  will,  of  course,  expand  the 
mandrel  sections  until  they  fit  accurately  and  tightly  the 
taper  hole  in  the  crosshead.  It  is  possible  by  means  of  this 
jig  to  accurately  aline  a  box  guide  suspended  type  crosshead 
and  babbitt  it  so  that  no   further  machining  is  necessan-. 


Valve  Stem  Crosshead 

To  take  up  wear,  valve  stem  crossheads  also  require  bab- 
bitting and  in  most  cases  machining.  A  fixture  designed  to 
eliminate  the  necessitv  for  this  machining  is  illustrated  in 
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Fig.  3 — Fixture  for  Babbitting   Suspended  Type   Crossheads 

Fig.  4.  A.-  shown,  the  cros.shead  is  supported  on  a  mandrel, 
corresponding  to  the  valve  stem,  securely  bolted  to  the  base 
plate.  The  sides  of  the  base  plate  extend  about  half  way 
up  the  sides  of  the  crosshead,  the  other  half  being  covered  by 
means  of  the  cover  plate  shown.  The  cover  plate  is  held 
in  accurate  alinement  bv  two  60  dec:,  shoulders  as  shown  in 
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Fig. 


ixture  for   Babbitting    Valve   Stem   Crossheads 


tlie  end  view.  Fig.  4.  Two  U-bolts,  riveted  in  the  base  plate, 
extend  through  the  cover  plate  and,  in  conjunction  with  two 
taper  pins,  provide  for  holding  the  cover  plate  firmly  in  place. 
In  operation,  the  fixture  is  up-ended  with  the  crosshead 
in  place  and  all  small  openings  at  the  bottom  are  filled  with 
clay.  The  babbitt  is  then  poured.  After  cooling  the  cover 
plate  is  removed  when  the  crosshead  can  be  forced  off  by  a 
taper  key  in  the  horizontal  keyway  shown. 


Method  for  Squaring  Walschaert  Valve  Gear 

Changes  Required  in  Various  Parts  May  Be  Determined 
by  This  Method  with   a   Minimum  of   Time   and   Effort 

BY  W.   J.   DIXON 

Asdstant  Master  Mechanic,  Baltimore  &  Ohio,  HoUoway,  Ohio 


BEFORE  attempting  to  set  the  valves  on  a  locomotive 
equipped  with  the  Walschaert  gear,  a  careful  check 
should  be  made  to  determine  whether  such  parts  as  the 
reach  rod,  tumbling  shaft  arms,  radius  rod  hangers,  union 
links,  etc.,  are  of  the  correct  dimensions.  After  the  above 
mentioned  parts  have  been  proved  and  the  port  openings  cor- 
rectly scribed  on  the  valve  stem,  the  engine  should  be  run 
over,  catching  the  dead  centers  in  the  usual  way. 
■  To  determine  the  changes  to  make  in  the  gear  as  based  on 
the  tram  marks  on  the  valve  stem,  an  easy  way  is  to  proceed 
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according  to  the  following  method: 

Assume  that  lines  MN  and  AT,  in  Fig.  1,  represent  die 
two  port  marks  on  the  valve  stem,  and  A,  B,  C,  D  are  the 
tram  measurements  from  the  port  marks: 

Rule  I: 

(^  _j_  C)  —  {B  -\-  D)  divided  by  4  =  valve  rod  change. 

Rule  II: 

(^A  -\-  D)  —  (-B  -f-  C)  divided  by  4  =  eccentric  rod 

change,  at  valve  stem. 
Rule  III: 

(^  _|_  ^)  —  (C  4-  D)  divided  by  4  =  crank  arm 

change,  at  valve  stem. 
In  making  the  above  computations  it  is  understood  the 
lesser  is  subtracted  from  the  greater  which  might  reverse  the 
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above  combination.    For  example,  to  compute  the  valve  rod 
change  we  might  have  {B  -{-  V)  —  (A  -{■  C),  etc. 

Example  1 

Taking  a  practical  example,  assume  the  diagram  shown 
in  Fig.  2  represents  the  valve  stem  reading.  The  numbers 
indicate  the  measurements  from  port  marks  in  thirty-seconds 
of  an  inch.  The  forward  motion  is  shown  below,  while  the 
back  motion  appears  above  the  center  line,  the  front  of  the 
engine  being  at  the  left. 

To  obtain  the  valve  rod  changes  using  Rule  I: 

(4  4-  24)  —  (8  4-  12)   =  8  / 

8  divided  by  4  =  2,  or  1/16  in. 

Therefore,  the  valve  rod  should  be  shortened  2/32  or  1/16 
in.,  as  there  is  a  direct  motion  on  this  part.  Making  this 
change  gives  the  valve  stem  reading  as  shown  in  Fig.  3. 


Proving  the  above  (){)cration>  gives  the  following  results: 
(10  -^  14)  —  (2  -f  22)  =  0 

The  next  step  i>  to  determine  the  required  change  in  the 
ncentric  rod.  Taking  conditions  after  the  valve  rod  alter- 
ations have  been  made  a>  indicated  in  Fig.  3.  and  using 
Rule  II: 

(10  -r  22)  —  (2  4-  14)  =  16 
16  divided  by  4  r=  4,  or  }s  in. 

From  Fig.  3  it  can  be  seen  that  the  valve  should  move 
hack  4/32  in.  Referring  to  Fig.  1,  this  change  would  take 
4/32  from  A  and  D  and  at  the  same  time  add  four  each  to 
(^  and  B.  This  would  produce  readings  on  the  valve  stem 
as  shown  in  Fig.  4.  To  prove  the  correctness  of  the  o[:)era- 
tions  we  have: 

'  (6  -V  IS)  —  (6  4-  18)  =  0 

This  shows  that  no  further  change  is  necessary  for  a  bal- 
ance of  figures  either  for  valve  rod  or  eccentric  rod.  However, 
the  change  shown  above  is  a  result  obtained  at  the  valve 
stem.  To  bring  about  the  change,  it  is  necessary  lo  make  a 
greater  alteration  in  the  ecCentric  rod.  This  is  determined 
by  multiplying  the  valve  stem  change  by  a  factor  detennined 
by  dividing  the  travel  of  the  valve  in  full  gear  into  the  throw 
of  the  eccentric  arm.  For  example,  if  the  travel  of  the  valve 
is  6  in.  and  the  throw  of  the  eccentric  arm  is  18  in.,  18 
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divided  by  6  i=  3.  Referring  to  the  4/32  in.  used  in  Fig.  4, 
4  multiplied  by  3  =  12,  or  ^s  in.,  the  amount  which  the 
eccentric  rod  should  be  shortened  to  obtain  the  results  shown 
in  Fig.  4.  In  determining  whether  to  lengthen  or  shorten 
the  eccentric  rod  it  should  be  home  in  mind  that  when  the 
link  block  is  located  at  the  bottom  of  the  link,  a  direct  mo- 
tion exists  from  the  eccentric  crank  arm  pin  to  the  valve 
itself.  Therefore,  lengthening  the  eccentric  rod  adds  to  D 
and  A  (Fig.  I),  while  B  and  C  are  diminished  an  equal 
amount.  Shortening  the  rod  has  an  opposite  effect  throughout. 

Referring  to  Fig.  4,  it  will  be  noted  that  having  made 
alterations  to  the  valve  and  eccentric  rods,  the  valve  is  square 
in  both  forward  and  back  motions,  but  has  more  lead  in  the 
forward  motion.  To  correct  this  proceed  as  follows,  applving 
Rule  III: 

(18  4-  18)  —  (6  4-  6)  =  24 
24  divided  by  4  =  6 

A  3/16-in.  change  in  lead  is  needed  at  the  valve  stem. 
This  would  require  a  crank  arm  change  on  the  main  pin 
sufficient  to  give  3/16  in.  more  lead  in  the  back  motion.  In 
doing  this,  3/16  in.  lead  would  automatically  be  taken  frcMn 
the  forward  motion,  producing  the  results  shown  in  Fig.  5. 

Example  II 

Should  the  tram  marks  on  the  valve  stem  measure  up  as 
shown  in  Fig.  6,  it  is  necessar\'  to  proceed  as  follows,  using 
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Rule  I  to  obtain  the  valve  rod  change: 

(8  +  16)  —  (24—4)  =  (8  +  16  +  4)  —  24  =  4 
4  divided  by  4  =  1 

Therefore  the  valve  rod  should  be  lengthened  1/32  in. 

This  alteration  gives  the  diagram  shown  in  Fig.  7.  It 
should  be  borne  in  mind  that  when  a  tram  mark  on  the  valve 
stem  shows  blind,  the  measurement  is  negative  and  should 
be  so  considered  when  computing  the  change. 

The  eccentric  rod  change  to  correct  Fig.  7  is  made  by 
applying  Rule  II  as  follows: 

(7  4-  25)  —  (IS  _  3)  =  (7  +  25  +  3)  —  15  =  20 
20  divided  by  4  i:=  5,  or  5/32  in. 

The  eccentric  rod  should  therefore  be  shortened  to  pro- 
duce 5/32  in.  change  on  the  valve  st^n.  Making  this  change 
gives  results  as  shown  in  Fig.  8. 

To  find  the  necessary  change  in  the  lead  and  the  movement 
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of  the  crank  arm  position  correcting  Fig.  8,  Rule  III  is 
applied  as  follows: 

(20  +  20)  —  (2  +  2)  =  36 
36  divided  by  4  =  9,  or  9/32  in. 

The  crank  arm  should  be  moved  back  on  the  main  pin  to 
produce  the  above  change  of  9/32  in.  on  the  valve  stem. 
Making  this  change  produces  results  as  shown  in  Fig.  9. 

Referring  to  Figs.  5  and  9,  it  is  seen  that  the  valve  has 
been  squared  with  equal  distributions  in  forward  and  back 
motions.  By  the  above  outlined  method,  it  is  possible  to 
prove  each  operation  so  that  the  mechanic  may  always  be 
sure  that  he  is  making  correct  changes.    The  three  changes 


The    Effect    of    Relative    Humidity    on    Leather 

Belting^ 

BY  F.  W.  ROYS, 
Worcester  Polytechnic  Institute 

Any  one  who  has  ever  had  anything  to  do  with  leather 
belting  knows  that  an  ordinary  oak  tanned  leather  belt, 
not  waterproofed  or  weather  proofed,  changes  its  charac- 
teristics considerably  with  the  weather  conditions,  and  it  was 
because  no  information  was  available  regarding  these  effects 
that  experiments  were  undertaken,  the  conclusions  from 
which  are  quoted. 

All  of  the  experiments  were  made  on  a  single  specimen  of 
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Fig.   1 — Effect  of   Increasing    Humidity;    Horte    Power   Constant 

belting,  and  it  will  not  be  contended  that  the  results  are  ap- 
plicable, directly,  to  any  other  belt.  However,  it  is  assumed 
that  if  consistent  results  have  been  obtained  for  this  par- 
ticular sample,  other  belts  of  the  same  sort  of  material  will 
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may  be  made  in  any  order:  for  instance,  the  eccentric  or 
crank  arm  alterations  may  be  given  consideration  first  if 
desired. 

In  closing  it  may  be  well  to  call  attention  again  to  the 
first  paragraph  of  this  article.  In  order  to  obtain  satisfactory 
results,  the  parts  mentioned  must  be  to  all  practical  pur- 
poses perfect.  Otherwise  it  might  be  possible  to  obtain  cor- 
rect readings  on  each  valve  stem  separately  and  yet  not  have 
square  valves  on  the  locomotive. 

The  method  of  squaring  valves  explained  above  is  also 
applicable  to  the  Baker  valve  gear.  It  should  be  borne  in 
mind  that  the  factor  used  to  determine  the  eccentric  rod 
change  always  is  a  constant  of  four  regardless  of  the  valve 
travel  and  throw  of  the  eccentric  arm. 


A  Large  Plant  installed  an  electrical  thermometer  system  to 
detect  any  increase  in  temperature  in  its  coal  pile,  the  pyrometer 
being  in  the  engineer's  office.     Machinery  further  says : 

"A  temperature  of  250  deg.  F.  was  considered  the  safe  internal 
temperature.  Portable  receptacles  for  thermo-couples  were  con- 
structed of  one-inch  wrought  iron  pipe,  welded  to  a  point  at  the 
end  entering  the  coal  pile,  and  the  exposed  end  was  fitted  with  a 
self-closing  cap.  The  switches  in  the  engineer's  office  were  num- 
bered and  lettered  to  correspond  with  these  receptacles.  The 
engineer  was  thus  enabled  to  observe  the  temperature  readings 
of  the  coal  at  the  different  points,  and  to  detect  dangerous  in- 
creases of  temperature." 
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Fig.   2 — Effect  of    Decreasing    Humidity;    Horse   Power    Constant 

show  similar  characteristics,  the  same  in  kind,  if  not  in 
amount. 

In  a  general  way  it  may  be  stated  that  the  effect  of  a 
change  in  the  relative  humidity  is  greater  at  high  humidities 
than  at  low;  that  the  effect  is  shown  more  rapidly  in  single 

'From  a  paper  read  before  the  National  Association  of  Leather  Belting 
Manufacturers,   Norember   17tb,    1930. 
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tlian  in  double  belts;  that  an  increase  in  the  humidity  shows 
practically  immediate  results,  while  a  decrease  in  the  hu- 
midity takes  a  longer  time  to  be  effective. 

Much  more  attention  should  be  paid  to  the  effect  of  the 
relative  humidity  than  is  ordinarily  the  case.  Suppose  that 
:;  plant  engineer  who  is  supposed  to  see  that  belts  are  kept 
light  and  working  at  the  proper  tensions,  pays  no  attention 
;o  the  weather  conditions,  but  has  the  belt  tightened  to  a  ten- 
ion  which  he  calls  standard.  * 

If  such  an  adjustment  was  made  when  the  relative  hu- 
midity was  20  per  cent  and  a  subsequent  change  in  the 
weather  conditions  produced  a  relative  humidity  of  90  per 
•ent,  while  the  power  to  be  transmitted  remained  the  same, 
the  sum  of  the  belt  tensions  T^  -f"  Tj  must  decrease.  Since 
the  difference  in  tensions  remains  the  same  while  the  sum 
decreases,  it  is  evident  that  the  ratio  Tj/Tg  must  increase. 
Fig.  1  shows  this  variation  quite  clearly,  and  at  the  higher 
humidities  this  ratio  reaches  a  value  where  the  belt  is  in. 
great  danger  of  slipping. 

On  the  other  hand,  suppose  that  the  belt  was  set  to  stand- 
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Flo.   3— Effect   of  Change   of   Humidity   from   55   Ptr  Cent;    Horse 

Power   Constant 

ard  conditions  when  the  relative  humidity  was  90  per  cent 
and  subsequently  the  atmosphere  dried.  The  belt  would 
then  become  far  too  tight,  not  only  working  at  too  high  a 
stress,  but  also  producing  excessive  pressure  on  the  bearings. 
Fig.  2  shows  this  effect  very  clearly. 

If  care  were  taken  to  allow  for  the  effect  of  a  change  of 
the  relative  humidity,  or  if  the  adjustment  were  made  when 
the  humidity  was  55  per  cent,  then  no  change  of  humidity 
that  would  occur  would  either  tighten  or  slacken  the  belt  in 
a  degree  that  would  be  likely  to  give  any  trouble.  Fig.  3 
shows  the  effect  on  both  the  ratio  and  the  sum  of  the  tensions. 

All  of  the  preceding  tests  were  made  at  a  temperature  of 
70  deg.  F.,  and  it  should  be  noted  that  the  higher  humidities 
are  apt  to  occur  at  temperatures  above  70  deg.  F.  and  the 
lower  humidities  below  70  deg.  F. 

In  conclusion,  it  may  be  stated  that  if  a  belt  drive  can  be 
fitted  with  a  spring  or  gravity  tightener,  so  called,  a  load 
probably  50  per  cent  greater  can  be  carried  without  danger 
of  stretching  the  belt,  slipping  or  excessive  pressure  on  the 
bearings. 


An  Air  Compressor  Repair 

The  connecting-rod  of  an  air  compressor,  one  of  two  units 
operated  at  the  Erie  Railroad  shops,  Susquehanna,  Pa.,  for 
supplying  air  pressure  to  the  pneumatic  tools,  recently  snapped 
in  two,  causing  one  end  of  the  rod  to  fly  around  into  a 
wedged  position  and  exerting  such  a  strain  on  the  machine 
that  the  hollow  cast-iron  back  frame  of  the  bed  plate  broke  off. 

The  cross  section  of  the  hollow  casting  at  the  point  of  frac- 
ture measured  about  8  in.  by  6  in.,  the  thickness  of  two 
opposite  walls  being  3  in.  and  the  other  two  c^posite  walls 
only  %  in. 

A  new  bed  plate  was  ordered,  but  it  was  impossible  to  get 
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Air   Compressor    Bed    Plate   Before   and    After   Welding 

it  delivered  in  less  than  60  days.  As  the  idleness  of  this  air 
compressor  cut  down  the  compressed  air  supply  over  all  the 
shops  50  per  cent,  the  operators  decided  to  make  a  Thermit 
weld.  In  welding  the  casting,  the  bed  plate  was  laid  on  its 
side  and  the  broken  sections  were  lined  up  by  means  of 
bolted  straps,  as  shown  at  A  in  the  illustraticm.  These  straps 
were  left  on  and  welded  in  with  the  metal  comprising  the 
weld.  Three  hundred  pounds  of  cast-iron  Thermit  were  used 
and  the  welded  bed  plate  was  returned  to  service.  The  ap- 
pearance of  the  plate  immediately  after  welding  is  showii 
at  B. 


CASTING  Locomotive  Frames  in  Small  TjNrrs. — In  order  to 
overcome  the  difficulties  of  casting  locomotive  frames  of  unusual 
length  and  other  long  sections,  the  Metal  &  Thermit  Corporation. 
New  York,  recommends  that  these  be  cast  in  shorter  units  and 
these  units  thermit  welded  together.  By  using  this  method  small 
foundries  can  undertake  the  work.  The  number  of  parts  to  be 
welded  will  depend  on  the  size  of  the  foundry  and  available 
mold  and  pattern  facilities. 


Locomotive  Cylinder  Welding* 

One  of  the  most  costly  repair  jobs  on  locomotives  is  re- 
placing  broken  cylinders.  A  locomotive  cylinder  is  a  com- 
plicated core  casting,  weighing  two  or  Uiree  tons,  which 
requires  careful  fitting  to  the  boiler,  frame  and  opposing 
cylinder  to  insure  alinement.  If  so  badly  cracked  by  any 
cause  that  replacement  is  required,  the  job  involves  not  only 
a  new  cylinder  but  fitting  in  place,  which  work  may  keep 
the  locomotive  out  of  use  for  several  weeks.  Thus,  the  loss 
of  service  in  a  busy  period  may  be  a  greater  item  than  the 
actual  cost  of  the  new  cylinder  and  the  labor.  Hence  the 
importance  of  a  process  which  enables  a  broken  cylinder  to 
be  restored  to  service  in  the  shortest  possible  time.  This  the 
railway  shops  have  in  oxy-acetylene  welding. 

A  common  cause  of  cylinder  fracture  is  carelessness  in 
closing  the  cylinder  cocks  and  trapping  water  between  the 
piston  and  the  head.  \  slug  of  water  is  practically  incom- 
pressible and  when  caught  between  the  advancing  piston  and 
the  head  something  must  give  way.  Often  the  cylinder  head 
is  broken  into  fragments  and  the  flanges  ripped  off.  Break- 
ing piston  rods  also  wreck  cylinders  frequently.  Another 
cause  less  frequent,  but  from  which  many  locwnotives  suffer 
in  cold  weather,  is  freezing  of  water  in  the  cylinders  which 
crack  by  the  expansion  of  the  ice  or  are  fractured  when  the 
attempt  is  made  to  move  the  locomotive.  Head-on  collisions 
add  their  quota  of  cylinder  repair  work. 

The  secrets  of  successful  cvlinder  repair  with  the  oxy- 
acet>'lene  torch  are  proper  preparation,  preheating  and  slow 

•Abstracted   from  the  January.   1921,  issue  of  Autorenons  Weldinc. 
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cooling.  There  seems  to  be  almost  no  limit  to  what  can  be 
done  in  restoring  broken  parts  if  care  is  taken  to  preheat 
to  redness  and  to  cool  slowly  when  the  job  is  finished.  Even 
if  the  fracture  is  one  that  requires  the  cylinder  to  be  removed 
in  order  to  work  the  molten  metal  in  a  level  position  the 
saving  is  still  substantial  as  the  time  needed  for  the  welding 
and  replacement  is  much  less  than  that  required  to  supply  a 
new  cylinder  and  to  fit  it  in  place. 

In  the  course  of  cylinder  welding,  James  Causey,  cylinder 
repairman  at  the  Wabash  shops,  Decatur,  111.,  has  developed 
a  method  of  preheating  which  is  a  departure  from  the  meth- 
ods commonly  used.  Mr.  Causey  formerly  followed  the 
practice  of  building  a  firebrick  wall  around  the  cylinder  to 
be  welded,  but  in  succeeding  jobs  such  parts  of  the  wall  as 
could  be  dispensed  with  were  removed.  The  result  is,  that 
at  the  present,  no  firebrick  whatever  is  used  for  heat  retain- 
ing. Asbestos  paper  extending  entirely  around  the  side  walls 
or  above  the  cylinder  is  employed  instead.  A  large  wire 
basket  is  placed  below  the  cylinder  to  hold  charcoal,  and  to 
the  end  of  each  cylinder,  extending  half  way  up,  is  bolted 
a  thin  plate  to  act  as  a  retaining  wall  for  the  charcoal  within 
the  cylinder.  The  charcoal  in  the  basket  and  cylinder  are 
fired  and  more  is  added  from  time  to  time  as  it  burns  away 
until  the  desired  degree  of  preheating  is  obtained.  Then  the 
cylinder  plates  are  removed  and  the  burning  fuel  hoed  out. 
After  the  welds  are  made  the  plates  are  replaced  and  the 
charcoal  is  also  added  in  quantities  sufficient  to  retain  the 
heat  in  the  cylinder. 


driving  an  end  mill  and  guided  by  means  of  master  plate  D 
and  control  pin  E. 

In  operation,  the  mechanism  is  clamped  to  the  base  of  a 
radial  drill  which  furnishes  power  to  revolve  the  end  mill 
M  through  the  arbor  F,  bevel  gears  G  and  H  and  shaft  K 
Pinion  /  and  gear  /,  arranged  to  mesh  with  rack  K,  control 
the  feed  of  the  tool  in  to  the  required  depth.  It  is  held  at  thar 
depth  by  a  ratchet  arrangement  on  flange  L  (not  shown). 
Since  the  end  mill  is  guided  entirely  by  the  master  plate,  it  i? 
evident  that  grease  grooves  in  any  desired  size  of  driving  bo.\ 


Driving   Box    Grooving   Device 

Grease  grooves  in  driving  boxes  are  ordinarily  cored  or 
chipped  but  there  are  disadvantages  to  either  of  these  methods. 
Cored  grooves  may  sometimes  contain  foreign  matter  which 
will  cut  the  journal  and,  if  not,  the  grooves  may  be  greatly 
reduced  in  size  or  entirely  eliminated  due  to  wear  and  re- 
boring  of  the  boxes.  Chipping,  on  the  other  hand,  is  an 
operation  which  requires  considerable  time  and  gives  more 
or  less  unsatisfactory  grooves  due  to  irregularity  and  lack  of 
sufficient  depth. 

A  device  for  milling  oil  grooves  in  driving  box  crown  bear- 


Fig.  1 — Grooving  Device  with  Master  Plate  Removed 

ings  has  been  developed  and  used  with  considerable  success 
for  this  work.  A  general  view  of  the  device  is  shown  in 
Fig.  1,  and  details  of  construction  in  Fig.  2.  Referring  to 
Fig.  2,  the  device  consists  of  a  base  plate  B  into  which  is 
firmly  fastened  the  hollow  vertical  post  C  which  has  two 
large  portions  of  its  cylindrical  surface  cut  away  as  shown. 
The  moving  part  of  the  fixture  consists  of  a  right  angle  gear 


Fig.  2 — Details  of  Driving  Box  Grooving  Device 

can  be  milled  by  providing  the  necessary  master  plate.  In 
setting  up,  the  driving  box  is  slid  onto  the  base  plate  and 
clamped  so  that  the  axis  of  the  grooving  device  coincides  with 
the  center  of  bore  of  the  box. 

To  summarize  briefly,  the  device  consists  of  a  right  angle 
gear  box  driving  an  end  mill  and  guided  by  a  master  plate 
while  the  spindle  of  the  drill  is  fed  down.  Starting  at  the 
top  of  the  slot,  the  end  mill  is  fed  down,  care  being  taken  to 
guide  it  over  the  crossing  of  the  slots.  Then  returning  to  the 
center,  it  is  fed  up  and  down  to  complete  the  diagonal  slots. 


The  Allegation  that  railroad  managers  sent  engines  and  cars 
for  repair  to  outside  shops  in  order  to  put  "honest  graft"  into 
pockets  of  personal  friends  is  proved  by  facts  and  figures  to 
be  totally  false.  If  railway  shop  employees  would  do  more  work 
they  would  get  more  work. — Forbes  Magazine  (N.  Y.) 


Small  High  Duty  Surface  Grinder 


RIGIDITY  of  constructioxi  and  ability  to  remove  metal 
quickly  are  features  of  the  new  Type  C  surface 
grinder,  made  by  the  Diamond  Machine  Company, 
Providence,  R.  I.  Work  10  in.  wide,  24  in.  long  and  8  in. 
high  can  be  ground.  One  of  the  unusual  features  of  this 
grinder  is  the  casting  of  the  wheel  spindle  head  integral  with 
the  vertical  column.    The  combined  column  and  head  rather 


Diamond   Type   C    High    Duty   Surface   Grinder 

than  the  head  alone  is  adjusted  up  and  down  for  different 
thicknesses  of  work.  The  mass  of  this  large  column  added 
to  that  of  the  head  itself  is  responsible  for  much  of  the  im- 
provement in  the  quality  of  the  work  produced. 

Another  feature  closely  cormected  wiUi  the  above  is  the  con- 
struction of  the  main  spindle  bearing  nearer  the  grinding 
wheel.  This  is  a  composite  ball  and  plain  bearing  which 
combines  the  advantages  of  both  types  without  the  defects  of 
either.  The  rear  end  of  the  spindle  is  also  provided  with  a 
ball  bearing.  The  driving  pulley  is  between  the  two  spindle 
bearings  and  nearer  the  rear  bearing  so  that  any  vibration  of 
the  driving  belt  cannot  produce  corresponding  vibrations  in 
the  spindle  itself.  Moreover,  the  spindle  between  bearings 
is  2J4  ill-  ill  diameter  so  that  flexure  vibrations  are  avoided 
entirely. 

The  hand  wheels  for  the  three  adjustments  are  arranged 
side  by  side  at  the  top  and  front  '^f  the  base  and  are  placed 


symmetrically  with  reference  to  the  center  line  of  the  machine. 
The  left  hand  wheel  for  longitudinal  travel  moves  the  table 
about  2  in.  per  rev.;  the  center  wheel  moves  the  table  trans- 
versely (in  or  out)  .500  in.  per  rev.,  and  the  right  hand  wheel 
raises  or  lowers  the  wheel  head  (with  column)  .100  in.  per 
rev.  The  outer  edges  of  the  rims  of  the  two  latter  wheels 
have  graduations  for  each  thousandth  of  an  inch  so  widely 
spaced  that  the  operator  can  readily  split  the  thousandths  into 
tenths.  Ball  thrust  bearings  are  used  on  both  the  horizontal 
and  vertical  adjusting  screws.  Careful  arrangements  of 
piping,  guards  and  troughs  assure  an  ample  supply  of 
coolant  which  stays  where  needed  and  does  not  spatter  over 
the  machine  and  floor. 

The  ways  for  all  three  directions  of  travel  are  completely 
covered  by  metal  guards  to  prevent  injury  from  abrasive  dust 


Rear  View   of   Grinder   Showing    Drive   Arrangement 

or  gritty  water.  Longitudinal  travel  of  the  table  is  acccHn- 
plished  by  a  train  of  belt  driven  gears  and  reversal  is  ef- 
fected by  a  single  shifting  belt.  A  simple  though  novel  device 
insures  a  complete  shifting  of  the  belt  at  each  end  of  the 
stroke.  A  "stop  trigger"  is  provided  and  a  momentary  pres- 
sure of  the  finger  upon  this  trigger  will  stop  the  table  at  the 
completion  of  any  stroke  already  begun.    A  clutch  c(mnected 
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cooling.  There  seems  to  be  almost  no  limit  to  uliut  can  be 
done  in  restoring  broken  parts  if  care  is  taken  to  preheat 
to  redness  and  to  cool  slowly  when  the  job  is  finished.  Even 
if  the  fracture  is  one  that  requires  the  cylinder  to  be  removed 
in  order  to  work  tlie  molten  metal  in  a  level  position  the 
saving  is  still  substantial  as  the  time  needed  for  the  welding 
and  replacement  is  much  less  than  that  required  to  supply  a 
new  cylinder  and  to  fit  it  in  place. 

In  the  ( oursc  of  cylinder  welding,  James  Causey,  cylinder 
repairman  at  the  Wabash  shops,  Decatur,  111.,  has  developed 
a  method  of  preheating  which  is  a  departure  from  the  meth- 
ikIs  commonly  used.  Mr.  Causey  formerly  followed  the 
practice  of  building  a  firebrick  wall  around  the  cylinder  to 
be  welded,  l>ut  in  succieding  jobs  such  parts  of  the  wall  as 
could  l)e  dispensed  with  were  removed.  The  result  is,  that 
at  the  present,  no  firebrick  whatever  is  used  for  heat  retain- 
ing. Asbestos  paper  extending  entirely  around  the  side  walls 
or  above  the  cylinder  is  employed  insteail.  A  large  wire 
!»asket  is  placed  l)e]ow  the  cylinder  to  hold  charcoal,  and  to 
the  end  of  each  cylinder,  extending  half  way  up.  is  bolted 
a  thin  plate  to  act  as  a  retaining  wall  for  the  charcoal  within 
the  cylinder.  The  charcoal  in  the  basket  and  cylinder  are 
fired  and  more  is  added  from  time  to  time  as  it  burns  away 
until  the  desired  degree  of  preheating  is  obtained.  Then  the 
cylinder  plates  are  removed  and  the  burning  fuel  hoed  out. 
After  the  welds  are  made  the  plates  are  ri|)1accd  and  the 
charcoiil  is  also  added  in  (luantities  suftu  iint  to  retain  the 
heat  in  tlie  tvlinder. 


!)riviiig    Wox    Grooviiij;    Dcvii-e 

Grease  urooves  in  drivintj  boxes  are  ordinarilv  cored  or 
*  hi[)ped  Ijut  there  are  disadvantages  to  either  of  these  methods. 
Cored  gnxives  may  sometimes  contain  foreign  matter  which 
will  cut  the  journal  and,  if  not,  the  grooves  may  be  greatly 
reduced  in  sii^e  or  entirely  eliminated  due  to  wear  and  re- 
l»oring  of  the  boxes.  Chipping,  on  the  other  hand,  is  an 
operation  which  requires  considerable  time  and  gives  more 
or  less  unsatisfactor}-  grooves  due  to  irregularity  and  lack  of 
sufficient  depth. 

A  device  for  milling  oil  grooves  in  driving  liox  crown  bear- 


Fig.  1 — Grooving   Device  with   Master  Plate   Removed 

ings  has  been  developed  and  used  with  considerable  success 
for  this  work.  A  general  view  of  the  device  is  .shown  in 
Fig.  1,  and  details  of  construction  in  Fig.  2.  Referring  to 
Fig.  2,  the  device  consists  of  a  base  plate  B  into  which  is 
firmly  fastened  the  hollow  vertical  post  C  which  has  two 
large  portions  of  its  cylindrical  surface  cut  away  as  shown. 
The  moving  part  of  the  fixture  consists  of  a  right  angle  gear 


driving  an  end  mill  and  guided  by  means  of  master  plate  ]J 
and  control  pin  £. 

In  operation,  the  mechanism  is  clamped  to  the  base  of   ' 
radial  drill  which  fumislies  power  to  revolve  the  end  mi 
M  through  the  arbor  F,  l^evel  gears  G  and  H  and  shaft  3' 
Pinion  /  and  gear  /,  arranged  to  mesh  with  rack  K,  contr( 
the  feed  of  the  tool  in  to  the  required  depth.     It  is  held  at  thfi 
depth  by  a  ratchet  arrangement  on  flange  L  (not  shown) 
Since  the  end  mill  is  guided  entirely  by  the  master  j)late,  it  i 
evident  tliat  grease  grooves  in  any  desired  size  of  driving  bo 
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Fig.  2 — Details  of  Driving    Box  Grooving   Device 

tan  be  milled  by  providing  the  necessary  ma.ster  plate.  In 
setting  up,  the  driving  box  is  slid  onto  the  base  plate  and 
clamped  so  that  the  axis  of  the  grooving  device  coincides  with 
the  center  of  bore  of  the  box. 

To  summarize  briefly,  the  device  consists  of  a  right  angle 
gear  box  driving  an  end  mill  and  guided  by  a  master  plate 
while  the  spindle  of  the  drill  is  fed  down.  Starting  at  the 
top  of  the  slot,  the  end  mill  is  fed  down,  care  being  taken  to 
guide  it  over  the  cros^^ing  of  the  slots.  Then  returning  to  the 
center,  it  is  fed  up  and  down  to  complete  the  diagonal  slots. 


The  Allegation  that  railroad  managers  sent  engines  and  cars 
for  repair  to  outside  shops  in  order  to  put  "honest  graft"  into 
pockets  of  personal  friends  is  proved  by  facts  and  figures  to 
he  totally  false.  If  railway  shop  employees  would  do  more  work 
they  would  get  more  work. — Forbes  Magazine  (N.  Y.) 


Small  High  Dut\  Surface  Grinder 


RIGIDITY  of  construction  and  ability  to  rt-movc  metal 
quickly  are  features  of  the  new  Type  C  surface 
grinder,  made  by  the  Diamond  Machine  Company, 
I'rovidence,  R.  I.  Work  10  in.  wide,  24  in.  long  and  8  in. 
higli  can  be  ground.  One  of  the  unusual  features  of  this 
grinder  is  the  casting  of  the  wheel  spindle  head  integral  with 
ilu'  viTtical  column.     The  combined  column  and  head  rather 


Diamond    Type   C    High    Duty    Surface    Grinder 

than  the  head  alone  is  adjusted  up  and  down  for  different 
thicknesses  of  work.  The  mass  of  this  large  column  added 
to  that  of  the  head  itself  is  responsible  for  much  of  the  im- 
provement in  the  quality  of  the  work  produced. 

Another  feature  closely  connected  with  the  above  is  the  con- 
struction of  tlie  main  spindle  bearing  nearer  the  grinding 
wheel.  This  is  a  composite  ball  and  plain  bearing  which 
combines  the  advantages  of  both  types  without  the  defects  of 
either.  The  rear  end  of  the  spindle  is  also  provided  with  a 
ball  bearing.  The  driving  pulley  is  between  the  two  spindle 
bearings  and  nearer  the  rear  bearing  so  that  any  vibration  of 
the  driving  belt  cannot  produce  corresponding  vibrations  in 
the  spindle  itself.  Moreover,  the  spindle  between  bearings 
is  2^  in.  in  diameter  so  that  flexure  vibrations  are  avoided 
entirely. 

The  hand  wheels  for  the  three  adjustments  are  arranged 
side  by  side  at  the  top  and  front  "f  the  base  and  are  placed 


symmetrical!}  u  itli  reference  to  the  center  line  of  the  machine. 
The  left  luind  wlieel  for  longitudinal  travel  moves  the  table 
about  2  in.  per  rev.;  the  center  wheel  moves  the  table  trans- 
versely (in  or  out)  .500  in.  per  rev.,  and  the  right  hand  wheel 
raises  or  lowers  the  wheel  head  (with  column)  .100  in.  per 
rev.  The  outer  edges  of  the  rims  of  the  two  latter  wheels 
have  graduations  lor  each  thousandth  of  an  inch  so  widely 
spaced  that  the  ojierator  can  readily  split  the  thousandths  into 
tenths.  liall  thrust  bearings  are  used  on  both  the  horizontal 
and  vertical  adjusting  screws.  Careful  arrangements  of 
piping,  guards  and  troughs  assure  an  ample  supply  of 
(oolant  which  stays  wlicre  needed  and  does  not  spatter  over 
the  machine  and  tloor. 

The  ways  for  all  three  directions  of  travel  are  completely 
( overed  by  metal  guards  to  prevent  injury  from  abrasive  dust 


Rear   View   of    Grinder   Showing    Drive    Arrangement 

or  gritty  water.  Longitudinal  travel  of  the  table  is  accom- 
plished by  a  train  of  belt  driven  gears  and  reversal  is  ef- 
fected by  a  single  shifting  belt.  A  simple  though  novel  device 
insures  a  complete  shifting  of  the  belt  at  each  end  of  the 
stroke.  A  "stop  trigger"  is  provided  and  a  momentary  pres- 
sure of  the  finger  upon  this  trigger  will  stop  the  table  at  the 
completion  of  any  stroke  already  begun.     A  clutch  connected 
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with  the  left  hand  wheel  will  stop  the  table  instantly  at  in- 
termediate points. 

The  transverse  of  "in  and  out"  table  feed  is  automatic  and 
adjustable  from  .001  in,  to  .020  in.  The  feed  takes  place  at 
both  ends  of  the  table  travel  and  can  be  adjusted  to  move  in 
either  direction.  There  is  an  automatic  stop  for  this  feed 
which  prevents  overtravel  and  can  be  set  to  disengage  at  any 
desired  point. 


With  the  Type  C  grinder,  the  usual  sliding  toothed  duuh 
for  reversing  has  been  eliminated  which  makes  possille 
heavier  cuts.  A  cut  .234  in.  deep  and  1/16  in.  wide,  or  a 
total  cross  section  of  .0150  sq.  in.,  has  been  taken.  It  is 
stated  that  a  pound  of  metal  per  minute  can  be  removed 
with  this  machine.  This  high  rate  of  cutting  makes  ths 
grinder  well  adapted  for  production  work  on  parts  up  to  tie 
maximum  size  that  can  be  handled. 


Regulating  Valve  for  Liquid  Fuels 


THERE  are  many  types  of  liquid  fuels  and  each  type 
is  found  in  an  almost  indefinite  number  of  grades,  nor 
do  these  various  grades  run  absolutely  uniform.  It  is, 
therefore,  necessary  to  use  some  sort  of  regulating  valve 
which  will  compensate  for  the  wide  difference  in  liquid  fuels 
and  deliver  to  the  burner  a  constant  flow  of  fuel  of  varying 
viscosity  and  only  in  sufficient  quantity  to  secure  complete 
combustion.  A  valve  designed  for  this  purpose  and  known 
as  the  Rigby  liquid  fuel  regulating  valve  has  been  placed  on 
the  market  recently  by  Baily-Lewis,  Inc.,  Pittsburgh,  Pa. 
This  valve  has  been  tested  and  used  with  good  success  dur- 
ing the  last  two  years  at  the  Farrell  Works  of  the  Carnegie 
Steel  Company. 

As  shown  by  the  cross-sectional  view,  the  fuel  enters  at 
the  opening  12  and  passes  down  through  the  stop-cock  j 
into  the  trap  8,  where  any  sediment  or  heavy  particles  of 
fuel  settle.  The  fuel  then  passes  easily  through  the  triangular 
opening  in  the  valve  seat  ^/  to  the  nozzle  or  burner. 

The  vital  feature  of  the  valve  is  the  triangular  aperture 
in  the  valve  seat  beveled  back  frran  the  face  and  the  sliding, 
shearing  valve  running  in  a  groove  cut  in  the  face  of  the 
seat.  A  top  view  of  ^e  valve  seat  and  triangular  opening 
and  a  sectional  view  through  the  valve  seat  20,  triangular 
opening  21  and  valve  are  included  in  the  illustration  4. 
From  these  the  manner  in  which  the  valve  slides  across  the 
triangular  opening,  1  in.  long  by  }i  in.  at  its  greatest  width, 
will  be  apparent.  This  movement  regulates  the  flow  by 
opening  and  closing  the  aperture. 

The  area  of  a  ,J^-in.  orifice  is  .0123  sq.  in.,  being  approxi- 
mately equivalent  to  a  J^-in.  needle  valve  open  just  1/100  in. 
The  impossibility  of  passing  liquid  fuel  through  a  1/100-in. 
opening  is  apparent.  The  superiority  of  the  Rigby  valve  is 
due  to  the  triangular  shaped  opening  in  the  valve  seat.  This 
shaped  orifice  can  have  an  opening  of  J4  in.  against  a 
1/100-in.  opening  on  a  needle  valve  to  give  the  same  approxi- 
mate orifice  area,  as  shown  in  the  table.  Moreover,  a  needle 
valve  has  a  wide  seat  which  allows  sediment  or  particles  pass- 
ing through  the  valve  to  impinge  on  the  seat,  thereby  com- 
pletely clogging  the  valve.  The  Rigby  valve  has  its  smallest 
aperture  at  the  seat  where  the  fuel  enters  the  triangular 
opening  and  is  beveled  off  as  shown  at  50,  so  that  when  fuel 
passes  through  the  aperture  it  must  pass  into  the  outlet  for 
burning;  it  cannot  stop  as  the  beveled  opening  gives  no 
opportunity  for  impingement. 


one  complete  turn  of  the  handle  moves  the  valve  1/16  in. 
This  operation  immediately  shears  off  the  particle  of  sedi- 
ment and  pushes  that  part  above  the  seat  into  trap  8,  the 
balance  of  the  particle  immediately  passing  through  the 
triangular  opening  when  the  valve  is  again  opened.  This 
operation  can  be  accomplished  in  a  few  seconds  and  the  valve 
can  be  reset  to  give  the  same  opening. 

The  trap  8  can  be  cleaned  in  a  few  minutes  without  stop- 
ping the  flow  of  fuel  through  the  valve,  by  turning  stop-cock  j 
and  removing  the  plug  p. 

The  lock-nut  arrangement  makes  it  possible  to  set  the 
valve  for  any  required  quantity  of  fuel  necessary.    It  also 


Table  of  Areas  of  Rigby  Valve  Openings 
Travel 
of  Valvs 

H-in 


H-in. 

«-in. 
Ji-in. 

1-in. 


Area 
.00097  sq 
.0039  sq 
.0087 
.0156 
.0243 
.0351 
.0477 
.0625 


sq. 
sq. 
sq. 
sq. 
sq. 
sq. 


in. 
in. 
in. 
in. 
in. 
in. 
in. 
in. 


Top  View  with  Lid  and  Valve  Removed. 
A  Fuel 


\Q 


If  sediment  should  lodge  in  the  opening  on  the  seat,  it 
can  be  cleaned  off  by  turning  the  handle  of  the  valve  7,  thus 
closing  the  valve.   The  stem  of  the  valve  is  threaded  so  that 


Details  of   Rigby   Liquid   Fuel   Regulating   Valve 

provides  a  guarantee  against  waste  of  fuel.  The  installation 
of  the  valve  from  a  safety  point  of  view  is  highly  important, 
as  explosions  due  to  leakage  are  almost  an  impossibility.  It 
is  stated  that  savings  of  five  to  15  per  cent  are  possible  by 
using  the  Rigby  regulating  valve.  The  valve  is  manufactured 
in  sizes  suitable  for  various  conditions,  with  two  standard 
sizes;  namely:  type  "A"  with  1-in.  valve  travel;  and  tvpe 
"B"  with  ^-in.  travel. 
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Duplex  Mono  Flue  Gas  Analyzer 


A 


NEW  type  of  instrument  designed  to  make  automatic 
analyses  of  flue  gases  and  to  record  both  COj  and 
ccMnbustible  gases  has  been  developed  by  the  Mono 
Corporation  of  America,  Buffalo,  N.  Y.  The  instrument, 
wiiich  is  known  as  the  Duplex  Mono  Gas  Analyzer,  is  in- 
tended to  give  a  more  reliable  indication  of  the  efi&ciency  of 
combustion  than  can  be  obtained  by  the  use  of  an  instrument 


Automatic  Analyzer  fop  Recording  CO2  and  Combustibie  Gases 

recording  CO2  alone.  To  show  the  necessity  for  greater  re- 
finement in  flue  gas  analysis,  it  is  pointed  out  that  an  in- 
crease of  one  per  cent  in  the  combustible  gases  may  decrease 
the  efficiency  of  combustion  over  six  per  cent.  The  per- 
centage of  CO2  at  which  combustible  gases  begin  to  form, 
varies  considerably  from  time  to  time,  even  in  the  same 
furnace.  Occasional  tests  with  hand  instruments  to  deter- 
mine the  presence  of  CO  do  not  give  sufficient  data  to  insure 
proper  combustion  conditions,  and  effective  cwnbustion  con- 
trol can  be  established  only  by  continuously 
recording  the  percentage  of  COj  as  an  indicator 
of  the  amount  of  excess  air  present  and  also 
detecting  and  recording  the  presence  of  com- 
bustible gases,  either  CO,  CH^  or  H,. 

The  Duplex  Mono  is  designed  to  detect  the 
presence  of  combustible  gases  in  the  flues  im- 
mediately upon  their  appearance  and  to  record 
accurately  the  percentage  of  COg  at  that  par- 
ticular time.  The  chart  shown  herewith  is  a 
diagram  made  by  one  of  these  double  recording 
instruments.  The  lower  contour  of  the  dia- 
gram represents  the  percentages  of  COj 
present  at  all  times.  The  lighter  areas  indicate 
the  presence  of  combustible  gases.  The  height 
of  the  lighter  areas  indicates  roughly  the  pro- 
porticm  of  combustible  gases  present,  but  is  not  intended  as  a 
measure  of  the  actual  percentage  and  is  on  a  larger  scale  than 
the  CO,  record. 

The  apparatus  which  is  shown  in  the  illustration  is  driven 
by  water  pressure  of  about  1 0  lb.  per  sq.  in.  Before  entering 
the  instrument,  the  gas  samples  from  the  flue  are  pulled 
through  a  filtering  system,  which  removes  all  soot  and  dirt. 
They  are  then  drawn  into  and  forced  through  the  apparatus 
by  a  mercury  piston.  There  are  no  mechanical  valves,  such 
functions  as  these  ordinarily  fulfil  being  performed  by  va- 


rious kinds  of  mercury  seals,  traps  and  similar  arrangements. 

Samples  of  gas  are  forced  alternately  through  two  routes, 
one  leading  directly  through  a  caustic  potash  tank  where 
CO2  is  absorbed,  and  the  other  first  through  an  electrically 
heated  furnace  wherein  the  combustible  gases  are  oxidized 
to  CO2  and  H2O,  and  then  through  the  caustic  potash  tank. 
Samples  that  are  forced  through  the  caustic  potash  tank  only 
give  the  readings  for  COj.  Those  that  are  first  forced 
through  the  electrically  heated  furnace  and  then  through  the 
caustic  px)tash  tank  give  readings  of  COo  plus  combustible 
gases.  The  difference  between  any  two  successive  readings 
is  projwrtional  to  the  amount  of  the  combustible  gases  present 
at  the  time  the  analyses  are  made. 

In  the  electrically  heated  furnace,  the  oxygen  necessary  to 
oxidize  the  combustible  gases,  CO,  CH4,  and  Hj  to  form 
CO2  (which  is  later  absorbed  in  the  caustic  potash  tank)  and 
water  (which  is  condensed)  is  usually  taken  frcan  the  air 
which  is  almost  invariably  present  in  flue  gases,  even  when 
combustible  gases  are  present  When  such  free  oxygen  is  not 
available,  oxygen  is  taken  from  copper  oxide  provided  in  the 
furnace  for  that  purpose.  The  cc^per  oxide,  however, 
probably  seldom  acts  as  anything  but  a  catalj-tic  agent  and 
need  never  be  renewed. 

Should  any  of  the  copper  oxide  be  reduced  to  plain  copper 
to  oxidize  combustible  gases  in  the  process  of  analysis,  it  is 
reoxidized  by  oxygen  present  in  the  flue  gas  samples  passing 
through  the  electric  furnace  later. 

To  diminish  the  lag  between  the  time  when  the  gas  leaves 
the  flue  and  the  analysis  is  recorded  cm  the  chart,  small 
communicating  tubes  are  used.  The  lag  between  the  time 
that  the  sample  is  taken  from  the  flue  to  the  time  that  it  is 
recorded  by  the  instrument  is  about  three  minutes  where 
the  distance  between  the  instrument  and  the  point  where 
the  flue  is  tapped  is  about  60  ft.  and  the  instrument  is  making 
about  40  analyses  per  hour. 

These  instruments  are  made  to  produce  records  covering  a 
range  of  either  20,  25  or  40  per  cent,  according  to  the  pur- 
pose for  which  they  are  intended.  The  apparatus  is  practi- 
cally dustproof  and  requires  only  a  slight  amount  of  atten- 
tion, which  consists  in  winding  the  clock  once  a  week,  re- 
placing the  caustic  potash  solution  two  or  three  times  a 
month,  replenishing  the  ink  supply  twice  a  mwith,  and  put- 
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ting  in  new  rolls  of  recording  paper  once  every  two  months. 
The  readings  indicating  tiie  presence  of  combustible 
gases  are  exaggerated,  if  anything,  by  the  Duplex  Mono. 
This  is  quite  an  advantage  in  a  danger  signal.  The  losses 
due  to  the  appearance  of  combustible  gases  are  much  greater 
than  the  savings  due  to  an  equivalent  increase  in  COj  as 
registered  on  the  chart,  and  an  exaggerated  record  of  their 
presence  on  the  chart  has  a  favorable  effect  on  the  fireman. 
Since  it  is  aimed  never  to  have  combustible  gases  present 
at  any  time,  there  would  be  no  object  in  having  exact  records 
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of  the  percentage  present  when  they  do  appear.  An 
approximate,  and  preferably  an  exaggerated  record,  as  made 
by  this  instrument,  is  all  that  is  necessary.  The  CO,  records 
of  the  machine  are  invariably  accurate. 

The  utmost  efficiency  of  combustion  is  attained  with  the 
highest  percentage  of  COg  that  can  be  reached  in  a  given 
furnace  without  having  combustible  gases  begin  to  appear. 
The  higher  it  can  be  raised,  the  more  economical  is  the  pro- 


cess of  combustion.  Knowing  its  maximmn  from  the  records 
of  the  instrument,  the  fireman  can  always  tell  the  degree  to 
which  he  is  approaching  ideal  conditions.  Should  combus- 
tible gases  appear  at  a  point  below  the  critical  point,  i.e 
knows  that  his  dampers,  fire  doors,  or  the  fire  itself  needs 
immediate  attention,  which  experience  soon  teaches  him  to  give 
to  the  best  advantage.  The  record  is  equally  valuable  for  tlie 
plant  executive. 


Safety  Locomotive  Cold  Water  Sprinkler 


ONE  positive  advantage  and  three  negative  advantages 
are  claimed  for  the  locomotive  cold  water  sprinkler, 
recently  invented  by  George  Dittman,  roundhouse 
foreman  of  the  Pittsburgh  &  Lake  Erie,  at  McKee's  Rocks, 
and  placed  on  the  market  by  the  McKee  Company,  Pitts- 
burgh, Pa.  An  abundant  supply  of  water  at  a  usable  tem- 
perature is  provided  and  the  device  will  not  discharge  steam 


Flfl.  1 — General  Arrangement  of  Dittman  Cold  Water  Sprinkler 

or  hot  water,  cannot  freeze  and  will  not  interfere  with  any 
other  device  on  the  locomotive. 

The  general  arrangement  of  the  sprinkler  on  a  locomotive 
and  tender  is  shown  in  Fig.  1,  which  indicates  the  ease  of 
applying  or  removing  it  without  draining  the  tank.  Re- 
ferring to  Fig.  1,  X  is  the  steam  control  valve,  /  the  auto- 
matic drain  fittings  and  5  the  sprinkler  valve  proper.  Valve 
S  is  shown  more  in  detail  at  A,  Fig.  2.  When  the  operating 
valve  is  open,  steam  passes  through  the  piping  to  the  under- 
side of  the  sprinkler  valve,  expanding  through  the  nozzle 
and  drawing  water  through  the  small  holes  indicated.  Part 
of  the  velocity  of  the  steam  is  imparted  to  the  water  which 
is  delivered  in  a  continuous  stream  to  the  sprinkler  hose. 
The  location  of  the  valve  in  the  bottom  of  the  tank  assures 


an  ample  supply  of  cold  water  and  eliminates  danger  of  dis- 
charging steam  or  hot  water  and  scalding  the  fireman. 

The  automatic  bronze  drain  valve  shown  at  B,  Fig.  2,  is 
placed  at  the  lowest  point  in  the  steam  supply  pipe  or  hose 
and,  as  shown  in  the  illustration,  remains  open  except  when 
steam  pressure  is  applied,  thus  preventing  freezing. 

The  application  of  the  Dittman  cold  water  sprinkler  is 
easily  made.  A  hole  1^  in.  by  3^  in.  is  cut  in  the  top  of  the 
tank  at  a  convenient  point;  two  ^  in.  bolt  holes,  spaced  5  in. 
on  centers,  being  drilled  to  receive  the  studs.  Referring  to  A, 
Fig.  2,  a  return  bend  is  made  in  a  piece  of  }i  in.  pipe  long 
enough  to  reach  to  the  bottom  of  the  tank.     The  sprinkler 


Fig.  2 — Details  of  Sprinkler  and   Drain  Valve 

valve  and  cover  plate  are  applied  as  shown  with  the  return 
bend  secured  to  the  cover  plate  by  lock  nuts  at  the  top  and 
bottom.  Application  of  the  studs  holds  the  device  firmly  in 
place.  The  installation  is  completed  by  applying  a  steam 
valve  X  at  a  convenient  point  on  the  back  head  and  inserting 
the  drain  valve  at  the  lowest  point  in  the  connecting  piping. 


A  Long  Life  Cutting -Off  Tool 


Cutting-Off   Tool    With    Long    Cutting    Circumference 


A  NOVEL  cutting-off  tool  with  a  cutting  circumference 
of  over  300  deg.  has  been  developed  by  the  R.  G. 
Smith  Tool  and  Manufacturing  Company,  Newark, 
N.  J,  This  cutting-off  tool,  as  shown  in  the  illustration,  is 
made  so  that  clearance  is  maintained  throughout  the  entire 
cutting  circumference  by  gradually  tapering  down  the  thick- 
ness of  the  cutting  edge.  This  gives  the  tool  ample  side 
clearance  rake,  the  other  clearance  being  secured  by  grinding 
when  sharpening. 

This  tool  is  used  in  the  patented  Smith  tool  holder,  being 
held  firmly  in  place  by  tightening  up  the  set  screw  shown 
with  a  small  hexagonal  wrench.  On  account  of  the  ease  of 
sharpening  and  long  life  of  this  cutting-off  tool,  it  is  adapt- 
able to  use  in  automatic  screw  machines  and  turret  lathes, 
as  well  as  in  hand  lathes. 
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Centrifugal  Pump  for  Cooling  Compounds 

FOR  delivering  oil  or  water  to  drill  presses,  lathes,  tap- 
ping machines,  centering  machines,  screw  machines, 
etc.,  whether  the  machines  are  running  forward  or  in 
reverse,  a  two-way  centrifugal  pump,  as  illustrated,  has  been 
developed  by  the  Ross  Manufacturing  Company,  Cleveland, 
Ohio. 

The  Ross  pump  is  designed  to  deliver  a  flow  of  liquid 
from  the  same  outlet  regardless  of  the  direction  of  rotation 
of  the  impeller  blades  and  from  this  ability  to  reverse  in- 
stantly comes  the  name  "two-way"  pump.  With  machines 
which  run  in  both  directions  such  as  screw  machines,  the 
pump  must  work  in  two  ways,  otherwise  the  machine  will  be 
without  cooling  compound  when  running  in  one  direction. 
Where  a  battery  of  machines  is  cared  for  by  a  single  piunp, 
a  reservoir  is  placed  in  the  main  distributing  line  with  an 
overflow,  thereby  provi"ding  gravity  feed  for  normal  use,  and 
where  pressure  is  required  the  overflow  is  plugged. 

The  Ross  pump  is  light,  compact  and  neat,  and  is  said  to 
give  a  large  and  constant  volume  of  any  liquid,  bringing  the 
stream  to  the  work  without  pressure.  If  pressure  is  re- 
quired, however,  the  outlet  nozzle  is  reduced  in  size  and  the 
pump  speeded  up.  No  priming  is  needed  after  the  first 
time. 

The  pump  is  constructed  with  oilless  bearings  and  graph- 
ite-asbestos packing  and  no  bearings  or  gears  come  in  con- 
tact with  the  cooling  compound.  This  feature  is  important 
as  steel  chips  are  bound  to  mix  with  the  compound  and 
the  bearings  or  gears  cannot  be  expected  to  last  long  with 
steel  chips  being  constantly  ground  through  them. 

The  impeller  is  composed  of  four  light  pieces  of  vanadium 
spring  steel  and  the  design  is  such  that  tjjere  is  no  end     cap  screws,  which  simplifies  disassembling.     The  gear  ratio 
thrust.     The  pump  can  be  mounted  with  the  base  in  any  one     is  four  to  one,  giving  a  high  in^elled  speed  when  belted  to 
of  four  positi<ml;and  is  assembled  with  four  hexngon-head     a  slow  pulley. 


Ross    Two-Way    Centrifugal    Pump 
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Precise  Parallel  Ruling  Attachment 


MANY  advantageous  features  are  combined  in  the  par- 
allel ruling  attachment  developed  recently  by  the  New 
York  Blue  Print  Paper  Company,  New  York.     This 
device  paay  be  applied  to  any  drawing  board,  large  or  small. 


Precise   Parallel    Ruling  Attachment 

and  there  are  no  cords  or  wires  on  the  surface  of  the  board  to 
interfere  with  the  work.  In  addition,  all  cords  on  the  under 
side  of  the  board  are  eliminated  and  metal  parts  are  so  de- 


signed that  the  drawing  board  can  rest  on  a  table  or  other 
j)iece  of  furniture  and  be  moved  from  place  to  place  without 
scratching  the  surface. 

All  metal  parts  of  the  attachment  are  made  of  aluminum 
and  will  not  rust.  Two  plates  are  provided,  one  with  a 
double  pulley  and  the  other  with  two  small  pulleys,  to  be 
applied  to  the  ends  of  the  straight  edge.  Four  metal  brackets 
are  applied  to  the  corners  of  the  drawing  board  and  a  small 
metal  grip  is  provided  to  hold  the  cord  which  guides  the 
straight  edge  firmly. 

The  straight  edge  may  be  of  any  length  desired,  regardless 
of  the  size  of  the  board,  as  shown  in  the  illustration.  In 
this  case,  tools,  ink,  etc.,  may  be  placed  on  the  board  at  the 
right  of  the  attachment  without  interfering  with  its  operation. 
The  double  pulley  acts  as  a  T-square  head  since  it  is  pro- 
vided with  a  shoulder  for  that  purpose  and  the  cords  running 
parallel  are  hidden  in  the  straight  edge.  The  pulleys  are 
firmly  and  accurately  attached  to  the  straight  edge  and  are 
given  a  careful  test  at  the  factory  before  shipment  to  insure 
perfect  alinement. 

An  additional  advantage  of  the  Precise  parallel  ruling  at- 
tachment lies  in  the  fact  that  the  straight  edge  can  be  simply 
and  quickly  adjusted  to  any  angle  desired.  The  attachment 
is  stated  to  be  accurate  in  every  detail,  convenient  to  manipu- 
late and  an  efficient  device  for  drawing  room  work.  It  is 
furnished  complete  in  lengths  varying  from  24  to  60  in.  and 
can  be  fitted  with  straight  edges  having  crystalloid  trans- 
parent lined,  mahogany  lined,  and  hardwood  lined  edges  for 
various  classes  of  work. 
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Vertical  Spindle  Surface  Grinding  Machine 

FOR  several  years  there  has  been  a  demand  for  a  small  hand  vertical  adjustment.    The  wheel  spindle  is  massive  and 

but  sensitive  vertical  spindle  surface  grinding  machine,  carried  on  radio-thrust  ball  bearings.     All  of  the  high  speed 

not  only  for  tool  room  use  but  for  certain  classes  of  pro-  shafts  are  likewise  carried  on  ball  bearings.     Wheels  up  to 

duction  work,  as  for  instance  the  squaring  of  shaft  ends  on  5  in.  in  diameter  can  be  used. 


centres,  surfacing  of  small  pieces  held  by  magnetic  chucks 
and  re-sharpening  pilot  dies.  Heretofore,  the  grinding  of 
pilot  dies  has  necessitated  the  use  of  a  much  larger  machine 
of  the  horizontal  spindle  type  in  order  to  secure  the  large 
wheel  diameter  required  to  clear  the  pilots.     By  using  the 


The  adjustment  of  the  wheel  head  is  by  means  of  a  sere. 


Sensitive  Vertical  Spindle  Surface  Grinder 

cupped  wheel  the  cutting  edges  of  the  die  are  left  sharp, 
whereas,  with  the  disc  style  of  wheel  these  edges  are  more  or 
less  "dubbed"  over.  The  grinding  time  is  also  materially 
reduced. 

The  machine  illustrated  has  a  capacity  of  22  in.  longitudi- 
nal feed,  8  in.  transverse  feed,  both  automatic,  and  10  in. 


Grinder  Used  for  Sharpening  Pilot  Die 

which  is  actuated  by  a  worm  and  wheel.  Two  hand  wheels 
are  provided,  one  for  fine  feed  being  graduated  to  .00025  in. 
and  one  for  rapid  movements  having  an  acceleration  of  3  to 
1 .  The  gear  case  for  the  operating  table  and  cross  feed  is  a 
self-contained  unit  in  which  the  gears  and  clutches  run  in  a 
bath  of  oil. 

All  belts  are  enclosed,  also  all  dangerous  moving  parts,  so 
that  the  safety  of  the  operator  is  assured.  All  bearings  are 
carefully  guarded  against  the  admission  of  dust  or  water. 
The  machine,  which  is  made  by  the  Abrasive  Machine  Tool 
Company,  East  Providence,  R.  I.,  can  be  equipped  with 
countershaft  or  concealed  motor  drive.  Ample  provision  is 
made  for  use  of  water  or  a  cooling  compound. 


Pilot  Bar  and  Drill  Press  Chucks 


THE  pilot  bar  type  of  chuck  illustrated,  which  was  de- 
veloped recently  by  the  Frontier  Chuck  &  Tool  Com- 
pany, Inc.,  Buffalo,  N.  Y.,  was  especially  designed  for 
work  requiring  piloted  tools.  Referring  to  Fig.  1,  it  will  be 
seen  that  the  air  cylinder  and  the  chuck  are  one  complete 
unit  and  that  the  air  source  is  at  the  back  of  the  outer  tube, 
the  air  being  piped  through  the  spindle  of  the  machine  on 
which  the  chuck  is  mounted.  A  revolving  air  box  on  the 
rear  end  of  the  spindle  makes  an  ideal  connection  to  the  air 
valve.  A  tube  is  screwed  into  the  piston  which  allows  a 
pilot  bar  of  any  desired  length  to  enter  without  interfering 
with  any  other  part  of  the  chuck. 

Wedge  spindles  of  the  circular  type  and  with  flat  inclined 
surfaces,  which  rest  against  the  ends  of  the  levers  are  held 


in  place  but  free  to  revolve  on  the  face  of  the  piston  by  special 
nuts.  The  wedges,  one  for  each  jaw,  rest  against  a  similarly 
tapered  surface  on  the  end  of  the  lever  that  is  pivoted  at  the 
opposite  end  and  pinned  to  a  jaw  at  the  center.  Therefore, 
when  the  air  is  admitted  to  the  cylinder  the  piston  and  the 
wedge  spindles  are  forced  forward,  causing  the  levers  to 
swivel  on  their  fulcrums  and  bringing  the  jaws  toward  the 
center  of  the  chuck.  When  the  air  is  turned  off,  springs  force 
the  piston  and  jaws  back  to  their  original  positions.  It  will 
be  noted  that  the  pilot  bar  is  guided  by  the  pilot  bushing 
which  is  screwed  into  the  face  of  this  chuck  and  that  the 
outer  pilot  tube  has  no  movement  whatever. 

The  drill  press  chuck,  shown  in  Fig.  2,  was  developed  for 
application  on  drilling  machines  and  other  machines  where 
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the  chudk.  does  not  revolve.  The  chuck  is  provided  with  holes  eliminated.  Also,  the  base  is  raised  on  four  legs  about  one 
for  bolting  to  the  table  of  the  machine.  Its  operation  is  inch  high  which  allows  the  operator  to  rake  out  any  chips 
similar  to  that  previously  described  with  the  exception  that     that  might  accumulate  by  falling  through  the  opening  in  the 


EL 
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^^^^^^^^ 

^^H^^^^H 

^^^^^^^M^^^^l 

Fig.  1 — Lavole  Pilot  Bar  Pneumatic  Chuck 

the  air  is  admitted  at  one  side  of  the  cylinder  instead  of  the 
back.  Due  to  the  opening  running  clear  through  the  center, 
danger  of  chips  working  into  the  operating  mechanism  is 


Fig.  2 — Pneumatic  Chuck  Used  on   Drilling   Machines 

center.  Both  chucks  are  made  with  either  two  or  three  jaws, 
manufacturing  or  adjustable  type,  and  in  sizes,  10  in.,  12  in., 
15  in.  and  18  in. 


Die  Heads  for  Railroad  Shop  Use 


ALTHOUGH  on  the  general  market  for  several  years,  it 
is  only  recently  that  H  &  G  automatic  self-opening 
die  heads,  manufactured  by  the  Eastern  Machine 
Screw  Corporation,  New  Haven,  Conn.,  have  been  introduced 
for  use  in  railroad  machine  shops.  The  range  of  sizes  of  die 
heads  has  been  extended  to  cover  the  requirements  of  this 
work  and  two  styles  are  provided  designed  to  handle  almost 


cut  threads  of  various  diameters  and  pitches  with  a  change 
of  chasers.  The  style  ^  H  &  G  die  head  is  made  in  nine 
sizes  for  cutting  threads  up  to  3  in.  in  diameter  and  the  style 
C  is  made  in  six  sizes  for  cutting  threads  up  to  the  same  size. 
Style  CC  is  a  special  model  made  for  Cleveland  automatic 
screw  machines  and  can  be  furnished  in  three  sizes,  having 
a  maximum  capacity  of  1^^  in. 

Referring  to  the  phantom  view,  the  chasers  are  operated 
by  cams  having  a  positive  bearing  directly  over  the  cutting 
edge.  There  are  no  springs  used  in  closing  the  head.  The 
cams  are  solidly  supported  by  the  body  and  the  entire  con- 
struction is  characterized  by  simplicity.  The  chasers  are 
hobbed,  causing  the  threads  to  run  true  to  leads  and  microm- 


Fig.   1— Phantom   View  of   Style   A,    H    &   G    Die   Head   for   Use  on 

Automatics 

any  threading  job  in  the  railroad  field.  Style  A,  a  phantom 
view  of  which  is  shown  in  Fig.  1,  is  of  the  rotating  type  for 
use  on  automatic  screw  machines  and  bolt  threaders.  Style  C, 
illustrated  in  Fig.  2,  is  of  the  stationary  type  for  use  on  turret 
lathes,  hand  screw  machines,  etc. 

The  working  parts  of  the  die  head  are  plainly  illustrated 
and  the  same  general  working  principle  applies  to  both  styles. 
The  chasers  slide  in  slots  that  are  accurately  ground  and 
fitted.  Sliding  cams  hold  the  chasers  rigidly  to  the  exact 
diameter  desired  and  practically  eliminate  the  possibility  of 
faulty  threads.  In  the  design  of  these  die  heads  every  effort 
has  been  made  to  secure  a  high  degree  of  workmanship, 
assuring  parallelism  and  accuracy  of  leads  in  all  threads  cut. 

All  parts  of  the  die  heads  are  hardened,  thus  providing 
increased  strength  and  greater  wearing  qualities.  The  heads 
are  easily  adjusted  to  accurate  dimensions  and  each  size  will 


Fig.  2 — style  C   Die   Head  for  Use  on  Turret  Lathes,   Hand   Screw 

Machines,    Etc. 

eter  measurements.  The  chasers  are  made  iram  specially 
selected  high  speed  tool  steel  hardened  to  assure  toughness, 
durability  and  long  life.  The  chasers  are  interdiangeable 
and  may  be  used  in  any  H  &  G  die  head  of  the  same  size, 
irrespective  of  style  or  date  of  manufacture.  This  feature 
allows  a  large  number  of  sets  to  be  carried  in  stock  ready  for 
prompt  shipment. 
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Vertical  Spindle  Surface  Grinding  Machine 


FOR  several  years  there  has  been  a  demand  for  a  small 
but  sensitive  vertical  spindle  surface  grinding  machine, 
not  only  for  tool  room  use  Imt  for  certain  classes  of  pro- 
duction work,  as  for  instance  the  squaring  of  shaft  ends  on 
centres,  surfacing  of  small  i)ieces  held  by  magnetic  clmcks 
and  re-sharpening  pilot  dies.  Heretofore,  the  grinding  of 
pilot  dies  has  necessitated  the  use  of  a  much  larger  machine 
of  the  liorizontal  spindle  type  in  order  to  secure  the  large 
wheel   diameter  re«|uired  to  clear  the  pilots.     By  using  the 


hand  vertical  adjustment.    The  wheel  spindle  is  massive  an  1 
carried  on  radio-tiirust  ball  bearings.     All  of  the  high  spe.  [ 
shafts  are  likewise  carried  on  ball  bearings.     Wheels  up 
5  in.  in  diameter  can  be  used. 

Tlie  adjustment  of  the  wheel  head  is  by  means  of  a  sere 


Grinder   Used  for  Sharpening   Pilot   Die 

which  is  actuated  In  a  worm  and  wheel.     Two  hand  wheel- 
are  provided,  one  for  fine  feed  being  graduated  to  .00025  in 
and  one  for  rapid  movements  having  an  acceleration  of  3  to 
1 .     The  gear  case  for  the  operating  table  and  cross  feed  is  a 
self-contained  unit  in  which  the  gears  and  clutches  run  in  a 

Sensitive   Vertical   Spindle  Surface  Grinder  bath   of  oil. 

All  belts  are  enclo.sed.  also  all  dangerous  moving  parts,  so 
cupped   wheel  the  cutting  edges  of   the  die  are   left  sharp,      that  the  safety  of  the  operator  is  assured.     All  bearings  are 


whereas,  with  the  disc  style  of  wheel  these  edges  are  more  or 
less  "dubbed"'  over.  The  grinding  time  is  also  materially 
reduced. 

The  machine  illustrated  has  a  capacity  of  22  in.  longitudi- 
nal feed,  8  in.  transverse  feed,  both  automatic,  and   10  in. 


carefully  guarded  against  the  admission  of  dust  or  water. 
The  machine,  which  is  made  by  the  Abrasive  Machine  Tool 
Company,  East  Providence,  R.  L,  can  be  equipped  with 
c()unter.<;haft  or  concealed  motor  drive,  .\mple  provision  is 
made  for  use  of  water  or  a  cooling  compound. 


Pilot  Bar  and  Drill  Press  Chucks 


THE  i)ilot  bar  type  of  chuck  illustrated,  which  was  de- 
vt.loj)ed  recently  l)y  the  Frontier  Chuck  &  Tool  Com- 
pany. Inc..  Buffalo.  X.  v.,  was  especially  designed  for 
work  requiring  piloted  tools.  Referring  to  Fig.  1,  it  will  be 
seen  that  the  air  cylinder  and  the  chuck  are  one  complete 
unit  and  that  the-  air  source  is  at  the  back  of  the  outer  tube, 
the  air  being  j)i])e(l  through  the  spindle  of  the  machine  on 
whicli  the  chuck  is  mounted.  .A  revolving  air  box  on  the 
rear  end  of  the  sjjindle  makes  an  ideal  connection  to  the  air 
valve.  A  tube  is  .screwed  into  the  j)iston  which  allows  a 
pilot  bar  of  any  desired  length  to  enter  without  interfering 
with  any  other  part  of  the  chuck. 

Wedge  spindles  of  the  circular  type  and  with  flat  inclined 
surfaces,  which  rest  against  the  ends  of  the  levers  are  held 


in  place  but  free  to  revolve  on  the  face  of  the  piston  by  special 
nuts.  The  wedges,  one  for  each  jaw,  rest  against  a  similarly 
tapered  surface  on  the  end  of  the  lever  that  is  pivoted  at  the 
opposite  end  and  j)inned  to  a  jaw  at  the  center.  Therefore, 
when  the  air  is  admitted  to  tlie  cylinder  the  [)iston  and  the 
wedge  spindles  are  forced  forward,  causing  the  levers  to 
swivel  on  their  fulcrums  and  bringing  the  jaws  toward  the 
center  of  the  chuck.  When  the  air  is  turned  off,  springs  force 
the  pi.^ton  and  jaws  back  to  their  original  positions.  It  will 
1)0  noted  that  the  pilot  bar  is  guided  by  the  pilot  bushing 
which  is  screwed  into  the  face  of  this  chuck  and  that  the 
outer  pilot  tube  has  no  movement  whatever. 

The  drill  press  chuck,  ."^hown  in  Fig.  2,  was  developed  for 
application  on  drilling  machines  and  other  machines  where 
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th-  chuck  does  not  revolve.  The  chuck  is  provided  with  holes  eliminated.  Also,  the  base  is  raised  on  four  legs  about  one 
ft  bolting  to  the  table  of  the  machine.  Its  operation  is  inch  high  which  allows  the  operator  to  rake  out  any  chips 
si;  iilar  to  that  previously  described  with  the  exception  that     that  might  accumulate  by  falling  through  the  opening  in  the 


Fig.   1 — Lavoie   Pilot  Bar  Pneumatic   Chuck 


Fig.   2 — Pneumatic   Chuck    Used   on    Drilling    Machines 


(lie  air  is  admitted  ut  one  side  of  the  cylinder  instead  of  the  (.enter.  Both  cliucks  arc  made  with  cither  two  or  three  jaws, 
1  Mck.  Due  to  the  opening  running  clear  through  the  center,  manufacturing  or  adjustable  type,  and  in  sizes,  10  in.,  12  in., 
danger  of  chips  working  into  the  operating  mechanism  is      I"'  in.  and  18  in. 


Die  Heads  for  Railroad  Shop  Use 


ALTHOUGH  on  the  general  market  for  several  years,  it 
is  only  recently  that  H  &  G  automatic  self-opening 
die  heads,  manufactured  by  the  Eastern  Machine 
Screw  Corporation,  New  Haven,  Conn.,  have  been  introduced 
for  use  in  railroad  machine  shops.  The  range  of  sizes  of  die 
iieads  has  been  extended  to  cover  the  requirements  of  this 
work  and  two  styles  are  provided  designed  to  handle  almost 


Fig.    1 — Phantom    View   of    Style    A,    H    &    G    Die    Head    for    Use   on 

Automatics 

any  threading  job  in  the  railroad  field.  Style  A,  a  phantom 
view  of  which  is  shown  in  Fig.  1.  is  of  the  rotating  type  for 
use  on  automatic  screw  machines  and  l)olt  threaders.  Style  C. 
illustrated  in  Fii^.  2,  is  of  the  stationarj-  type  for  use  on  turret 
lathes,  hand  screw  machines,  etc. 

The  working  parts  of  the  die  head  are  plainly  illustrated 
and  the  same  general  working  principle  applies  to  both  styles. 
Tlie  chasers  slide  in  slots  that  are  accurately  ground  and 
fitted.  Sliding  cams  hold  the  cliasers  rigidly  to  the  exact 
diameter  desired  and  practically  eliminate  the  possibility  of 
faulty  threads.  In  the  design  of  these  die  heads  every  effort 
has  been  made  to  secure  a  high  degree  of  workmanship, 
assuring  parallelism  and  accuracy  of  leads  in  all  threads  cut. 

All  parts  of  the  die  heads  are  hardened,  thus  providing 
increased  strength  and  greater  wearing  qualities.  The  heads 
are  easily  adjusted  to  accurate  dimensions  and  each  size  will 


cut  threads  of  various  diameters  and  pitches  with  a  change 
of  chasers.  The  style  J  H  &  G  die  head  is  made  in  nine 
sizes  for  cutting  threads  up  to  3  in.  in  diameter  and  the  style 
C  is  made  in  six  sizes  for  cutting  threads  up  to  the  same  size. 
Style  CC  is  a  special  model  made  for  Cleveland  automatic 
screw  machines  and  can  be  furnished  in  three  sizes,  having 
a  maximum  capacity  of  ly'^  in. 

Referring  to  the  phantom  view,  the  chasers  are  operated 
by  cams  having  a  positive  bearing  directly  over  the  cutting 
edge.  There  are  no  springs  used  in  closing  the  head.  The 
cams  are  .«olidly  supported  by  the  body  and  the  entire  con- 
struction is  characterized  by  simplicity.  The  chasers  are 
bobbed,  causing  the  threads  to  run  true  to  leads  and  raicrom- 


Fig.  Z — Style   C    Die    Head    for   Use   on   Turret   Lathes.    Hand    Screw 

Machines.    Etc. 

eter  measurements.  The  chasers  are  made  from  sj>ecially 
selected  high  speed  tool  steel  hardened  to  assure  toughness, 
durability  and  long  life.  The  chasers  are  interchangeable 
and  may  be  used  in  any  H  &:  G  die  head  of  the  same  size, 
irrespective  of  style  or  date  of  manufacture.  This  feature 
allows  a  large  numlier  of  sets  to  be  carried  in  stock  ready  for 
prompt  shipment. 
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Self -Contained  Internal  Grinder 


THE  Heald  Machine  Company,  Worcester,  Mass.,  has 
developed  recently  a  new  cylinder  grinder  known  as 
style  No.  55,  for  the  re-grinding  of  cylinders  and  other 
internal  grinding  repair  work.    This  machine  differs  from 


Heald    No.   55   Internal   Grinder 


the  Heald  style  60  machine  commonly  used  in  railroad  re- 
pair shops  by  the  elimination  of  certain  speed  boxes  and 
other  expensive  units.    These  are  replaced  by  a  drive  from 


a  single  shaft  on  the  rear  of  the  machine.  The  machine  Is 
self-contained  and  a  countershaft  therefore  is  unnecessary. 
This  is  also  an  advantage  since  the  machine  may  be  belted 
directly  from  the  main  line  drive  and  no  time  is  required  in 
setting  up  a  countershaft. 

In  addition  to  simplifying  the  style  60  grinder,  the  new 
machine  is  provided  with  increased  width  for  the  knee  and 
main  table  so  that  when  grinding  the  extreme  hole  at  either 
end  in  the  larger  castings,  there  is  no  undue  overhang  on 
either  side.  Also,  the  distance  between  the  center  line  of  the 
grinding  spindle  and  the  top  of  the  cross  slide  table  has 
been  increased.  On  the  style  60  machine,  this  dimension 
ranged  from  4%  in.  to  7^  in.  and  on  the  style  55  machine. 
7  in.  is  the  minimum  and  9J^  in.  the  maximum.  This  fea- 
ture is  especially  convenient  when  the  machine  is  used  for 
grinding  holes  in  large  castings,  as  is  often  necessary  in  rail- 
way shop  work. 

The  eccentric  and  spindle  arrangement  on  the  style  55 
machine  is  the  same  as  on  the  style  60.  As  regular  equip- 
ment, an  arm  is  provided  which  grinds  holes  2^  in.  in 
diameter  and  over  by  11  in.  long ;  also  holes  3  in.  in  diameter 
and  over  by  18  in.  long.  This  arm  is  particularly  desirable 
for  certain  classes  of  repair  work  and  may  be  furnished  in 
other  sizes  if  desired.  The  advantages  of  the  new  style  55 
Heald  grinder  may  be  summed  up  in  the  facts  that  it  is  self- 
contained,  comparatively  simple  in  construction  and  possesses 
a  larger  range  and  greater  capacity  than  the  style  60  machine. 
All  of  these  advantages  are  particularly  valuable  for  mis- 
cellaneous internal  grinding  work. 


A  Handy  Forge  for  Heating  Rivets 


ALIGHT  weight,  portable  rivet  heating  forge,  which 
is  stated  to  be  economical  and  efficient  in  operation, 
has  been  placed  on  the  market  recently  by  the 
Norton  Manufacturing  Company,  Boston,  Mass.  The 
forge  may  be  readily  moved  from  place  to  place  by  means 
of  two  folding  handles.  Two  hooks  are  provided,  as  shown 
in  the  illustration,  in  case  it  should  be  desired  to  lift  the 
forge  by  means  of  a  crane  to  a  scaffolding  or  other  point 
adjacent  to  the  work. 

Reference  to  the  illustration  shows  that  the  spent  gases 
are  vented  through  an  opening  in  the  top  of  the  forge  and 
pass  upward  away  from  the  operator.  This  eliminates  the 
necessity  for  the  customary  air  curtain  and  is  said  to  save 
in  the  neighborhood  of  8  to  20  cu.  ft.  of  compressed  air  per 
min.  Rivets  are  manipulated  through  the  top  opening  with- 
out discomfort  to  the  operator  and  are  always  in  plain  view. 
No  direct  blast  touches  the  rivets  which  are,  therefore,  sub- 
ject to  minimum  oxidation.  The  forge  may  be  regulated  to 
provide  only  a  mild  soaking  heat  or  the  flame  may  be 
adjusted  to  keep  rivets  at  a  white  heat. 

A  valuable  safety  feature  results  from  the  fact  that  no  air 
pressure  is  required  in  the  oil  tank  of  this  forge.  A  special 
vacuum  burner  is  used  which  draws  the  oil  from  the  tank, 
thus  preventing  leakage  from  all  pipes  and  fittings  due  to 
pressure.  The  burner  is  simple  in  construction  and  opera- 
tion, so  designed  as  to  burn  low  grade  fuel  oil  or  kerosene 
■with  an  accurately  controlled  temperature.  Standard  fire 
"brick  are  used  in  the  forge  and,  therefore,  it  may  be  relined 
<}uickly  and  at  a  minimum  of  expense. 

Starting  with  a  cold  forge,  it  is  possible  to  heat  rivets  white 
hot  in  five  minutes.  The  No.  2  Norton  forge,  illustrated, 
-weighs  190  lb.  and  is  24  in.  in  height.  It  has  a  capacity 
to  heat  350  f^  in.  by  3  in.  rivets  per  hour.     The  oil  tank 


has  a  capacity  of  10  gal.  In  operation  this  forge  is  said  to 
have  shown  an  oil  consumption  of  less  than  one  gallon  per 
hour  and  an  air  consumption  of  less  than  4^  cu.  ft.  per  min. 
On  account  of  the  fact  that  rivet  forges  are  operated  almost 
continuously,  it  is  important  that  they  should  be  economical 
in  the  use  of  fuel  and  air. 


No.  2  Norton   Rivet   Heating   Forge 
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Radial  Drill  Stand  and  Removable  Drill 


"p^OR   bench   drilling  operations,   particularly  in  railway     setting  the  drill  at  any  required  angle.     After  necessary  ad- 


h*  tool  rooms,  the  Hisey-Wolf  Machine  Company,  Cin- 
cinnati,  Ohio,  has  recently  developed  a  tool  which  will 
be  of  special  value.  As  shown  in  Fig.  1,  the  standard 
Hisey-Wolf  portable  drill  of  1^  in.  capacity,  which  may 
be   furnished    in    either   the   single   or   two-speed   type,   is 


M.»M-MC2«0 


Fig.  1— Hisey-Wolf   No.  3   Radial   Drill   Stand 

mounted  in  a  special  head  attached  to  a  radial  drill  stand. 
The  drill  is  held  firmly  in  place  by  suitable  clamps  and  is 
capable  of  adjustments,  vertically  and  horizontally,  as  shown 
in  the  illustration.  In  addition,  the  drill  holding  head  may 
be  tilted  at  an  angle  with  the  base  of  the  stand  by  means  of 
the  small  hand  wheel  shown.     A  graduated  collar  facilitates 


justments  are  made,  the  drill  may  be  clamped  firmly  in  the 
desired  position  and  operation  of  a  trigger  starts  the  motor. 
The  portable  drill  removed  from  the  stand  is  shown  in  Fig. 


Fig.  2 — Portable    Drill    Before   Application   to    Stand 

2.  It  is  evident  that  the  field  of  usefulness  of  this  drill  is 
greatly  increased  since  it  may  be  used  either  as  a  portable  or 
radial  drill.  Suitable  slots  provided  in  the  base  of  the  drill 
stand  may  be  used  to  bolt  it  to  a  bench  or  table  as  desired. 
Dimensions  of  the  No.  3  radial  drill  stand  correspond  to 
types  "NM"  and  "NNA"  radial  drills  manufactured  by  this 
company.  When  the  No.  3  radial  drill  stand  is  ordered  sepa- 
rately, the  full  name  plate  markings  of  the  make  of  the  ma- 
chine, for  which  the  drill  stand  is  wanted,  should  be  given. 


T 


Helical  Worm  -  Geared  Crane  Ladle 

HE  distinguishing  feature  of  a  new  ladle  designed  by     will  not  interfere  with  the  alinement  of  the  gears.     The 
the  Whiting  Corporation,  Harvey,  111.,  is  the  fact  that     manner  in  which  the  gear  bracket  engages  the  bail  is  clearly 


the  gearing  is  mounted  on  the  trunnion  instead  of  on 
the  bail.     Consequently  any  distortion  of  the  bail  or  bowl 


Whiting   Crane   Ladle  Tilting    Mechanism 


shown  in  the  illustration.  A  further  advantage  of  this  ar- 
rangement is  that  the  gear  alinement  is  not  affected  by  wear 
on  the  trunnion  journals. 

This  gear  combination,  as  illustrated  in  the  phantom  view, 
has  the  self-locking  feature  of  worm  gearing  but  by  virtue  of 
the  balanced  thrust  obtained  thrcxigh  the  helical  gears  and 
the  efficiency  of  the  gearing  being  much  higher  than  that  of 
the  ordinary  worm  gearing,  the  power  required  to  rotate 
the  ladle  is  considerably  less.  The  helical  gear  on  the  hand 
wheel  shaft  meshes  with  a  helical  gear  on  the  worm  shaft 
The  work  shaft  is  placed  at  an  angle  so  that  the  worm  will 
properly  mesh  with  the  large  straight-toothed  gear  keyed  to 
the  trunnion.  The  latter  gear  is  of  cast  steel;  the  worm  and 
helical  gears  being  made  of  forged  steel.  All  gears  have 
machine  cut  teeth.  The  construction  of  the  gear  case  is  such 
that  it  will  accommodate  several  different  ratios  of  helical 
gears,  depending  on  the  speed  desired. 

This  new  style  of  gearing  is  completely  enclosed  in  a  dust 
proof  cover,  yet  is  readily  accessible  for  inspection.  Small 
oil  cups  with  spring  caps  provide  ample  lubrication.  Crane 
ladles  of  this  type  are  made  in  various  sizes  for  both  iron 
and  steel. 
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Self -Contained  Internal  Grinder 


THE   Ht-ald   Maihine   Company,  Worcester,  Mass.,  has 
developed  recently  a  new  cylinder  grinder  known  as 
style  No.  55,  for  the  re-iirinding  of  cylinders  and  other 
internal   grinding   repair  work.     This   machine   differs   from 


Heald    No.    55    Internal    Grinder 

the  Heald  style  M)  machine  commonly  used  in  railroad  re- 
pair shops  l)y  the  elimination  of  certain  speed  boxes  and 
other  expensive  units.    These  are  replaced  l)y  a  drive  from 


a  single  shaft  on  the  rear  of  the  machine.  The  machine  - 
self-contained  and  a  countershaft  therefore  is  unnecessar  . 
This  is  also  an  advantage  since  the  machine  may  be  beltc  1 
directly  from  the  main  line  drive  and  no  time  is  required  in 
setting  up  a  countershaft. 

In  addition  to  simplifying  the  style  60  grinder,  the  no 
machine  is  provided  with  increased  width  for  the  knee  ar  ; 
main  table  so  that  when  grinding  the  extreme  hole  at  eith 
end  in  the  larger  castings,  there  is  no  undue  overhang  o?. 
either  side.    Also,  the  distance  between  the  center  line  of  tli 
grinding  spindle  and  the  top  of  the  cross  slide  table  h;-^ 
l)ecn  increased.    On  the  style  60  machine,  this  dimensio 
ranged  from  4^4  in.  to  7^2  in.  and  on  the  style  55  machine 
7  in.  is  the  minimum  and  9^  in.  the  maximum.    This  fen 
ture  is  especially  convenient  when  the  machine  is  used  for 
grinding  holes  in  large  castings,  as  is  often  necessary  in  rail- 
way shop  work. 

The  eccentric   and  spindle  arrangement  on  the  style  5.' 
machine  is  the  same  as  on  the  style  60.    As  regular  equip 
ment.   an  arm   is   provided   which   grinds  holes   2^   in.   ir 
diameter  and  over  by  11  in.  long;  also  holes  3  in.  in  diametf 
and  over  I)y  18  in.  long.    This  arm  is  particularly  desirabl 
for  certain  classes  of  repair  work  and  may  be  furnished  ir 
other  sizes  if  desired.    The  advantages  of  the  new  style  5^ 
Heald  grinder  may  be  summed  up  in  the  facts  that  it  is  self 
contained,  comparatively  simple  in  construction  and  possessc- 
a  larger  range  and  greater  capacity  than  the  style  60  machine 
All  of  these  advantages  are  particularly  valuable  for  mi- 
cellaneous  internal  "rinding  work. 


A  Hand>  Forge  for  Heating  Rivets 


ALIGHT  weight,  portable  rivet  heating  forge,  which 
is  stated  to  be  economical  and  efficient  in  operation, 
has  been  placed  on  the  market  recently  by  the 
Norton  Manufacturing  Company,  Boston,  Mass.  The 
forge  may  be  readily  moved  from  place  to  place  by  means 
of  two  folding  handles.  Two  hooks  are  provided,  as  shown 
in  the  illustration,  in  case  it  should  be  desired  to  lift  the 
forge  by  means  of  a  crane  to  a  scaffolding  or  other  point 
adjacent  to  the  work. 

Reference  to  the  illustration  shows  that  the  spent  gases 
are  vented  through  an  opening  in  the  top  of  the  forge  and 
pa.ss  upward  away  from  the  operator.  This  eliminates  the 
necessity  for  the  customary  air  curtain  and  is  said  to  save 
in  the  neighborhocxl  of  8  to  20  cu.  ft.  of  compressed  air  per 
min.  Rivets  are  manipulated  through  the  top  opening  with- 
out discomfort  to  the  operator  and  are  always  in  plain  view. 
No  direct  Mast  touches  the  rivets  which  are,  therefore,  sub- 
ject to  minimum  oxiflation.  The  forge  may  be  regulated  to 
provide  only  a  mild  soaking  heat  or  the  flame  may  be 
adjusted  to  keep  rivets  at  a  white  heat. 

\  valuable  safety  feature  results  from  the  fact  that  no  air 
pressure  is  required  in  the  oil  tank  of  this  forge.  \  special 
vacuum  burner  is  used  which  draws  the  oil  from  the  tank, 
thus  preventing  leakage  from  all  pipes  and  fittings  due  to 
jiressure.  The  burner  is  simple  in  construction  and  opera- 
tion, so  designed  a?  to  ]>urn  low  grade  fuel  oil  or  kerosene 
with  an  accurately  controlled  temperature.  Standard  fire 
i;rick  are  used  in  the  forge  and,  therefore,  it  may  be  relined 
quickly  and  at  a  minimum  of  expense. 

.Starting  with  a  cold  forge,  it  is  possible  to  heat  rivets  white 
hot  in  five  minutes.  The  No.  2  Norton  forge,  illustrated, 
weighs  190  lb.  and  is  24  in.  in  height.  It  has  a  capacity 
to  heat  3S0  H  in.  by  .i  in.  rivets  per  hour.     The  oil  tank 


has  a  capacity  of  10  gal.  In  operation  this  forge  is  said  to 
have  shown  an  oil  consumption  of  less  than  one  gallon  per 
hour  and  an  air  consumption  of  less  than  43^2  cu.  ft.  per  min. 
On  account  of  the  fact  that  rivet  forges  are  operated  almost 
continuously,  it  is  important  that  they  should  be  economical 
in  the  use  of  fuel  and  air.      . 
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Radial  Drill  Stand  and  Removable  Drill 

fHjR   bench    drilling  operations,   particularly   in   railway  setting  the  drill  at  an\   required  angle.     After  necessary  ad- 

lool   rooms,   the   Hisey-Wolf   Machine   Company,   Cin-  justments  are  made,  the  drill  may  be  clamped  firmly  in  the 

cinnati,  Ohio,  has  recently  developed  a  tool  which  will  desired  position  and  operation  of  a  trigger  starts  the  motor. 
be   oi   special   value.      As   shown   in    Fig.    1,   the   standard  The  portable  drill  removed  from  the  stand  is  shown  in  Fig. 

H  -ey-Wolf  portable  drill  of  1'4   in-  capacity,  which  may 
be    furnished    in    either    the    single    or    two-speed    type,    is 


It-WV-T/'i'-^O 


Fig.    1— Hisey-Wolf    No.    3    Radial    Drill    Stand 

mounted  in  a  special  head  attached  to  a  radial  drill  stand. 
I  he  drill  is  held  firmly  in  place  by  suitable  clamps  and  is 
apable  of  adjustments,  vertically  and  horizontally,  as  shown 
ill  the  illustration.  In  addition,  the  drill  holding  head  may 
t)e  tilted  at  an  angle  with  the  base  of  the  stand  by  means  of 
llie  small  hand  wheel  shown.     A  graduated  collar  facilitates 


Fig.   2 — Portable    Drill    Before    Application    to    Stand 

2.  It  is  evident  that  the  field  of  usefulness  of  this  drill  is 
greatly  increased  since  it  may  be  used  either  as  a  portable  or 
radial  drill.  Suitable  slots  provided  in  the  base  of  the  drill 
stand  may  be  used  to  bolt  it  to  a  bench  or  table  as  desired. 
Dimensions  of  the  Xo.  3  radial  drill  stand  correspond  to 
types  "NM"  and  "XNA"  radial  drills  manufactured  by  this 
company.  When  the  No.  3  radial  drill  stand  is  ordered  sepa- 
rately, the  full  name  plate  markings  of  the  make  of  the  ma- 
chine, for  which  the  drill  stand  is  wanted,  should  be  given. 


Helical  Worm -Geared  Crane  Ladle 
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distinguishing  feature  of  a  new  ladle  designed  by      will   not   intorfere   with   the   alinement   of  the   gears.     The 
Whiting  Corporation,  Harvey,  111.,  is  the  fact  that      manner  in  which  the  gear  Ijracket  engages  the  bail  is  clearly 


gearing  is  mounted  on  the  trunnion  instead  of  on 
Consequently  any  distortion  of  the  bail  or  bowl 


Whiting    Crane    Ladle  Tilting    Mechanism 


shown  in  the  illustration.  .\  further  advantage  of  this  ar- 
rangement is  that  the  gear  alinement  is  not  affected  by  wear 
oil  the  trunnion  journals. 

This  gear  combination,  as  illustrated  in  the  phantom  view. 
lias  the  self-locking  feature  of  worm  gearing  but  by  virtue  of 
tlie  balanced  thrust  obtained  through  the  helical  gears  and 
the  efficiency  of  the  gearing  being  much  higher  than  that  of 
the  ordinary  worm  gearing,  the  power  required  to  rotate 
the  ladle  is  cijnsideraldy  h'-s.  The  helical  gear  on  the  hand 
wheel  shaft  meshes  with  a  helical  gear  on  the  worm  shaft. 
The  work  shaft  is  jilaced  at  an  angle  so  that  the  worm  will 
|)roperly  me>h  with  the  large  straight-toothed  gear  keyed  to 
the  trunnion.  Ihe  latter  gear  is  of  cast  steel;  the  worm  and 
helical  gears  being  made  of  .forged  steel.  All  gears  have 
machine  cut  teeth.  The  construction  of  the  gear  case  is  such 
that  it  will  accommodate  several  different  ratios  of  helical 
gears,  depending  on  the  5poed  desired. 

This  new  style  of  gearing  is  completely  enclosed  in  a  dust 
proof  cover,  yet  is  readily  accessible  for  inspection.  Small 
oil  cups  with  spring  caps  jirovide  ample  lubrication.  Crane- 
ladles  of  this  type  are  made  in  various  sizes  for  both  iron 
and  steel. 
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The  piece-work  system  has  been  restored  in  two  departments 
of  the  foundry  of  the  Pennsylvania  Railroad  at  Altoona — the 
cleaning  room  and  the  wheel  foundry. 

The  Landis  Tool  Company,  Waynesboro,  Pa.,  has  announced 
its  intention  of  reducing  prices,  commencing  March  1,  1921,  on 
all  machines,  with  the  exception  of  crankshaft  grinding  machines. 
The  reduction  on  other  types  will  average  15  to  20  per  cent. 

By  a  fire  at  the  Pullman  repair  works  at  one  hundred  and  eighth 
street  and  Langley  avenue,  Chicago,  on  the  morning  of  January 
27,  a  freight  car  shop  was  destroyed  at  a  loss  of  about  $450,000. 
Seven  new  refrigerator  cars  and  12  Pullman  sleepers  were  also 
destroyed.  The  Are  was  the  result  of  spontaneous  combustion  in 
one  of  the  tool  rooms. 

W.  J.  Tollerton,  general  mechanical  superintendent  of  the 
Chicago,  Rock  Island  &  Pacific,  and  chairman  of  the  Mechanical 
Division  of  the  American  Railway  Association,  has  been  desig- 
nated as  American  reporter  to  the  International  Railway  Con- 
gress to  be  held  at  Rome,  Italy,  in  April,  1922,  on  question  No. 
VII — Passenger  Carriages. 

The  United  States  Civil  Service  Commission  announces  an 
open  competitive  examination  for  senior  mechanical  engineers. 
Grade  1,  salaries  $3,000  to  $5,000.  A  vacancy  in  the  Bureau  of 
Locomotive  Inspection  and  vacancies  in  positions  requiring  sim- 
ilar qualifications  at  salaries  ranging  from  $3,000  to  $5,000,  will 
be  filled  from  this  examination.  Applications  should  be  made  on 
Forms  1312,  which  must  be  filed  with  the  Civil  Service  Commis- 
sion, Washington,  D.  C,  not  later  than  March  29. 

Sir  Robert  Hadfield,  inventor  of  manganese  steel  and  a  leader 
in  the  British  steel  industry,  has  been  awarded  the  John  Fritz 
gold  medal  for  notable  scientific  and  industrial  achievement. 
Manganese  steel,  non-magnetic,  was  used  in  the  manufacture  of 
millions  of  helmets  worn  during  the  war  by  American,  British 
and  Belgian  soldiers.  Award  of  the  medal  was  voted  unani- 
mously by  the  sixteen  members  of  the  committee  representing 
the  American  organizations  of  civil,  mechanical,  mining,  metal- 
lurgical and  electrical  engineers. 


Freight  Cars 

The  Delaware.  Lackawanna  &  Western  has  ordered  40  caboose 
cars  from  the  Mt.  Vernon  Car  Manufacturing  Company. 

The  Louisville  &  Nashville  has  ordered  1,500  box  cars,  and 
100  40-ton  stock  cars  from  the  American  Car  &  Foundry  Com- 
pany; 500  box  cars  from  the  Mt.  Vernon  Car  Manufacturing 
Company;  300  40-ton  coke  cars,  and  300  5S-ton  gondola  cars 
from  the  Chickasaw  Shipbuilding  Company. 


Shop  Construction 

Atchison,  Topeka  &  Santa  Fe. — This  company  has  awarded 
a  contract  for  the  construction  of  a  one-story  brick  addition  to 
its  machine  shop  at  Argentine,  Kan.,  to  Jerome  Moss,  Chicago, 
at  an  approximate  cost  of  $45,000.  The  dimen3ions  of  the 
addition  will  be  102  feet  by  115  feet,  and  the  improvements  to 
be  undertaken  include  the  construction  of  an  office,  tool  room, 
engine  pits  and  drop  pits. 


A.  R.  A.  Names  Executive  Committee 

The  secretary  of  the  American  Railway  Association,  J.  E. 
Fairbanks,  has  announced  the  personnel  of  the  executive  com- 
mittee for  the  calendar  year  1921  as  follows:  Division  I,  Oper- 
ating, General  W.  W,  Atterbury;  Division  II,  Transportation, 
E.  J.  Pearson;  Division  III,  Traffic,  C.  H.  Markham;  Division 
IV,  Engineering,  H.  G.  Kellty;  Division  V,  Mechanical,  W.  B. 
Storey;  Division  VI,  Purchasing  and  Stores,  W.  G.  Besler; 
Division  VII,  Freight  Gaims,  N.  D.  Maher. 


Safety  Appliances  for  Cars  of  Special  Construction 

The  Interstate  Commerce  Commission  at  a  conference  held  on 
December  6  adopted  the  following  ruling  regarding  the  applica- 
tion of  safety  appliances  on  cars  of  special  construction : 

Cars  of  special  construction,  as  contemplated  by  the  commis- 
sion's order  of  March  13,  1911,  are  cars  which  cannot  be  equipped 
with  safety  appliances  as  prescribed  in  the  order  for  any  speci- 
fied classes  enumerated  therein.  In  the  construction  of  new 
equipment  which  does  not  conform  to  the  specified  classes  desig- 
nated in  the  order,  plans  shall  be  submitted  to  the  commission 
prior  to  construction  of  such  cars  for  the  purpose  of  determininp 
the  location  and  application  thereto  of  all  safety  appliances  re- 
quired by  statute  and  the  order  of  the  commission  of  March  13, 
1911. 


Research  Graduate  Assistantships  at  the  University  of  Illinois 

To  assist  in  the  conduct  of  engineering  research  and  to  extenc' 
and  strengthen  the  field  of  its  graduate  work  in  engineering,  the 
University  of  Illinois  maintains  fourteen  Research  Graduate 
-Assistantships  in  the  Engineering  Experiment  Station.  Two  other 
such  assistantships  have  been  established  under  the  patronage  of 
the  Illinois  Gas  Association.  Each  assistantship  carries  an  annual 
stipend  of  $600  and  freedom  from  all  fees  except  the  matriculation 
and  diploma  fees.  There  will  be  thirteen  vacancies  in  addition  to 
two  in  gas  engineering  to  be  filled  at  the  close  of  the  current  aca- 
demic year.  The  positions  are  open  to  graduates  of  approved 
American  and  foreign  universities  and  technical  schools  who  are 
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prewired  to  undertake  graduate  study  in  engineering,  physics,  or 
applied  chemistry.  Nominations  are  made  from  applications  re- 
ceiv  -  d  by  the  director  of  the  Engineering  Experiment  Station  each 
yea  not  later  than  the  first  day  of  March  and  become  effective 
the  first  day  of  the  following  September.  Additional  information 
ma;  be  obtained  from  the  director  of  the  Engineering  Experiment 
Sta-ion,  University  of  Illinois,  Urbana,  111. 


PERSONAL  MENTION 


MEETINGS    AND    CONVENTIONS 

.vMERiCAN  Society  of  Mechanical  Engineers. — The  spring 
me 'ting  of  the  American  Society  of  Mechanical  Engineers  will 
be  held  at  the  Congress  Hotel,  Chicago,  May  23  to  26.  Sessions 
arc  planned  by  the  professional  sections  on  aeronautics,  fuel, 
management,  material  handling,  machine  shop,  power,  forest 
products  and  railroads,  the  details  of  which  will  be  made  public 
later. 

The  following  list  gives  names  of  secretaries,  dates  of  next  or  regular 
meetings   and    places    of   meeting    of   tnechanical   associations   and   railroad 

clut's: 

Air-Brake  Association. — F.  M.  Nellis,  Roctii  3014,  165  Broadway,  New 
York  City.  Annual  convention  May  3  to  6  inclusive.  Hotel  Sher- 
man,   Chicago. 

.American  Railway  Association,  Division  V — Mechanicai-. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Next  convention  June  15- 
22,  Atlantic  City,  N.  J.  Exhibit  by  Railway  Supply  Manufacturers' 
.Association. 

Division    V — Equipment    Painting  Division. — V.    R.    Hawthorne, 
Chicago. 

American  Railway  Association,  Division  VI — Purchases  and  Stores. — 
T.  P.  Murphy,  N.  Y.  C,  Collinwood,  Ohio.  Second  annual  meeting 
June  20-22,  Atlantic  City,  N.  J. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago. 

.American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.  Marquette  Road,   Chicago. 

.American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,   Philadelphia,   Pa. 

-American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Spring  meeting  May  23  to  26  inclu- 
sive.  Congress  Hotel,  Chicago. 

American  Society  for  Steel  Treating. — W.  H.  Eiseman,  4600  Prospect 
Ave.,    Cleveland,    Ohio. 

.Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andrcucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  StaUon,  Chicago. 

Canadian  Railway  Club. — W.  A.  Booth,  131  Charron  St.,  MontreaL  Que. 
Next  meeting  March  8.  Paper  on  "The  Repairing  of  Steel  Freight 
Cars"  will  be  presented  by  Samuel  Lynn,  M.  C.  B.,  Pittsburgh  & 
Lake  Erie  Railway  Company,  together  with  stereopticon  views. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago.  Meeting  second  Monday  in  month,  except  June,  July  and 
August,  New  Morrison   Hotel,  Chicago. 

Car  Foremen's  Association  or  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first  Tuesday 
in   month   at   the  American   Hotel   Annex,    St.   Louis. 

Central  Railway  Club. — H.  D.  Vought.  95  Liberty  St.,  New  York.     Next 

meeting    March    11.      Paper   on    "Engine   Terminal    Layout"    will   be 

presented  by  H.  E.  Stitt,  chief  engineer,  Austin  Company,  Cleveland. 
Chief  Interchange  Car   Inspectors'   and  Car   Foremen's   Association. — 

W.  P.   Elliott,  T.  R.  R..A.  of  St.  Louis,  East  St.  Louis,   111.     Next 

meeting  March  3  and  4,   1921,  Hotel  Sherman,  Chicago. 
Cincinnati   Railway  Club. — W.  C.  Cooder,   Union   Central  Building,  Cin- 
cinnati,  Ohio.     Meeting  second  Tuesday   of  February,   May,   Septem- 
ber and   November,   Hotel   Sinton,   Cincinnati,  Ohio. 
Dixie  Air  Br>ke  Club.— E.   F.  O'Connor,   10  West  Grace   St..   Richmond, 

Va. 
International  Railrcvad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 

Michigan    Central,    715    Clarke    Ave^,    Detroit,    Mich.      Next   meeting 

August  16.  17  and  18,  1921,  Hotel  Sherman,  Chicago. 
I.vternational    Railway    Fuel    Association. — J.    G.    Crawford,    702    East 

Fifty-first  St.,  Chicago.     Next  annual  meeting.  May  24-26,  1921,  Hotel 

Sherman,    Chicago. 
International   Railway   General   Foremen's   Association. — William   Hall, 

1061  W.  Wabasha  Ave.,  Winona,  Minn.     Convention,  September   12, 

13,   14  and  IS,   1921,  Hotel  Sherman,  Chicago. 
Master    Boilermakers'    Association. — Harry    D.    Vought,    95    Liberty    St., 

New    York.      Convention,    May    23    to    26,    1921,    inclusive.    Planters 

Hotel,  St.   Louis,  Mo. 
New  England  Railroad  Club. — W.  E.  Cade,  JTr.,  683  Atlantic  Ave.,  Boston, 

Mass.      Next   meeting    March   8.      Election    of   officers,   together   with 

annual   entertainment. 
>*EW  York  Railroad  Club.— H.  D.  Vought,  95  Liberty  St.,  New  York.   Next 

meeting  March   18.     Paper  on  "Safety  of  Passengers  in  Steel  Cars" 

will  be  presented  by  F.  M.  Brinckerhoff. 
Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe  623 

Brisbane  Building,  Buffalo,  N.  Y. 
I'AciFic  Railway  Club. — W.  S.  Wollner,  64  Fine  St.,  San  Francisco,  Cal. 

Annual    meeting    Thursday,    March    10,    at    8    p.    m.      Election    of 

officers. 
ivAiLWAY  Club  of  Pittsburgh. — J.  D.  Conway,  SIS  Grandview  Ave.,  Rtts- 

burgh.   Pa.     Meetings  fourth   Thursday  in   month   except  June,  July 

and  Auerust,  Americus  Club   House,   Pittsburgh. 
Lt.  Lodis  Railway   Club.— B.  W.   Frauenthal,   Union  Sution,   St.  Loui^ 

Mo.      Meetings    second    Friday    in    month    except    June,    July    and 

Augtist. 
'Traveling  Engineers'  Association. — W.   O.  Thompson,  N.  Y.   C.  R.   R., 

Btiffalo,  N.  Y. 
WiSTERN    RAM.WAY   Club. — Bruce   V.    Crandall,    14   E.   Jackson   Boulevard, 

Chicago.     Meeting  third  Monday  each  month  except  June,  July  and 

Auoust. 


GENERAL 

D.  G.  McCoRMiCK  has  been  appointed  mechanical  engineer  of 
the  Mobile  &  Ohio,  with  headquarters  at  St  Louis,  Mo. 

C.  J.  Sevier  has  been  appointed  assistant  to  the  superintendent 
maintenance  of  equipment  of  the  Western  Maryland,  with  head- 
quarters at  Hagerstown,  Md. 

O.  C.  Cromwell  has  been  appointed  assistant  to  the  chief  of 
motive  power  and  equipment  of  the  Baltimore  &  Ohio,  with 
headquarters  at  Baltimore,  Md. 

H.  W.  Salmon,  Jr.,  has  been  appointed  acting  fuel  agent  on 
the  Missouri  Pacific,  with  headquarters  at  St.  Louis,  Mo.,  suc- 
ceeding W.  P.-  Hawkins,  who  has  resigned. 

G.  S.  Goodwin,  corporate  mechanical  engineer  of  the  Chicago. 
Rock  Island  &  Pacific,  has  been  appointed  mechanical  engineer 
of  the  Rock  Island  System,  with  headquarters  at  Chicago. 

J.  W.  Sasser,  superintendent  of  motive  power  of  the  Norfolk 
Southern,  has  resigned  to  become  superintendent  of  motive 
power  of  the  Virginian,  with  headquarters  at  Princeton,  W.  Va., 
succeeding  R.  E.  Jackson,  resigned. 

J.  C.  Garden,  superintendent  of  motive  power  on  the  Grand 
Trunk  Railway  at  Stratford,  Ont.,  has  been  appointed  acting 
general  superintendent  of  the  motive  power  and  car  departments 
of  the  lines  east  of  the  Detroit  and  St.  Clair  rivers,  and  consult- 
ing engineer  of  the  motive  power  and  car  departments  of  the 
Grand  Trunk  Western  Lines,  succeeding  W.  H.  Sample,  retired. 
John  Roberts,  general  foreman,  has  been  appointed  acting  super- 
intendent of  motive  power,  with  headquarters  at  Stratford,  suc- 
ceeding Mr.  Garden. 

P.  O.  Wood,  superintendent  of  the  St.  Louis-San  Francisco, 
with  headquarters  at  Memphis,  Tenn.,  has  been  appointed  assistant 
superintendent  of  motive  power  with  headquarters  at  Springfield, 
Mo.  Mr.  Wood  was  born  at  Memphis.  Tenn.,  in  1877.  He 
entered  the  service  of  the  Kansas  City,  Memphis  &  Birmingham 
(now  a  part  of  the  Frisco)  in  1891  as  a  machinist  apprentice  in 
the  Memphis  shops.  After  completing  his  apprenticeship  he 
served  as  a  machini.st  and  air  brake  repairman  until  1904,  when 
he  became  a  locomotive  fireman.  In  1907  he  was  promoted  to 
engineman  and,  in  1913,  to  assistant  superintendent  of  locomotive 
performance.  In  1916  another  promotion  made  him  assistant 
general  superintendent  of  motive  power.  In  1917  he  became  divi- 
sion superintendent  at  Memphis  and  remained  in  that  position 
until  his  recent  appointment. 

A.  Sturrock,  whose  promotion  to  assistant  superintendent  of 
motive  power  on  the  Canadian  Pacific,  with  headquarters  at 
Winnipeg,  Man.,  was  announced  in  the  February  Railway 
Mechanical  Engineer,  was  bom  on  July  27,  1883,  at  Dimdas, 
Ont.  He  entered  railway  service  in  1901  as  a  machinist  in  the 
Stratford,  Ont.,  shops  of  the  Grand  Trunk.  After  a  year's 
service  with  the  Grand  Trunk,  Mr.  Sturrock  came  to  the  United 
States  and  was  employed  as  a  machinist,  first  on  the  Atchison, 
Topeka  &  Santa  Fe,  and  later  on  the  Denver  &  Rio  Grande. 
His  service  with  the  Canadian  Pacific  began  in  July.  1904.  when 
he  was  employed  as  a  machinist  in  the  company's  shops  at 
Winnipeg.  He  was  promoted  to  locomotive  foreman  in  1911, 
with  headquarters  at  Fort  William,  Ont.,  a  position  which  he 
held  until  1913,  when  he  was  transferred  to  Vancouver,  B.  C. 
In  April,  1914,  he  was  again  promoted,  being  made  general  loco- 
motive foreman  of  the  shops  of  the  Canadian  Pacific  at  Ogden, 
Alta.  A  year  and  a  half  later  Mr.  Sturrock  was  made  division 
master  mechanic,  with  headquarters  at  Cranbrook,  B.  C,  and  in 
January,  1915,  was  promoted  to  general  master  mechanic  of 
the  Alberta  district,  with  headquarters  at  Calgary,  Alta.  At  the 
time  of  his  recent  promotion  he  was  serving  as  general  master 
mechanic  of  the  British  Columbia  district  at  Vancouver. 

MASTER  BffECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

.R.  J.  Rheaume  has  been  appointed  assistant  master  mechanic 
of  the  Canadian  National  Railways  Homepayne,  Ont. 
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Eugene  Schull  has  been  appointed  master  mechanic  on  the 
Frisco  System,  with  headquarters  at  Sapuipa,  Okla.,  succeeding 
C.  F.  Coffman,  resigned. 

C.  E.  McGann  has  been  appointed  master  mechanic  of  the 
Pittsburgh  division  of  the  Baltimore  &  Ohio,  with  headquarters 
at  Glenwood,  Pa.,  succeeding  W.  C.  Burel,  resigned. 

A.  J.  Flowers,  assistant  master  mechanic  on  the  Central  of 
Georgia  at  Macon,  Ga.,  has  been  appointed  master  mechanic,  with 
headquarters  at  Columbus,  Ga.,  succeeding  E.  G.  Gross,  resigned. 

H.  M.  Allen,  locomotive  foreman  on  the  Canadian  Pacific,  with 
headquarters  at  Alsrth,  Alta.,  has  been  promoted  to  master 
mechanic,  on  the  Kenora  Division,  with  headquarters  at  Kenora, 
Ont. 

^  A.  G.  Fischer  has  been  appointed  master  mechanic  on  the 
Frisco  System  at  Memphis,  Tenn.,  succeeding  G.  R.  Wilcox,  who 
has  resigned.  William  Henry  succeeds  Mr.  Fischer  as  assistant 
master  mechanic  at  Monett,  Mo. 

■  A.  Devine  has  been  appointed  assistant  master  mechanic  of 
the  Canadian  National  Railways  at  Campbellton,  N.  B.,  suc- 
ceeding F.  F.  Carey,  who  has  been  appointed  assistant  master 
mechanic  of  the  St.  Maurice  division,  at  Quebec,  Canada. 

J.  E.  Gould,  master  mechanic  of  the  Charlotte  Harbor  & 
Northern,  with  headquarters  at  Arcadia,  Fla.,  has  been  appointed 
master  mechanic  of  the  Cumberland  &  Manchester,  with  head- 
quarters at  Barbourville,  Ky.  F.  S.  Market  has  succeeded  Mr, 
Gould  at  Arcadia. 

•-W.  J.  Denix,  master  mechanic  on  the  Canadian  Pacific  at 
Moose  Jaw,  Sask.,  has  been  appointed  master  mechanic  at  Van- 
couver, B.  C,  succeeding  A.  Sturrock,  who  has  been  promoted  to 
assistant  superintendent  of  motive  power  at  Winnipeg,  Man. 

J.  Gibson,  locomotive  foreman  on  the  Canadian  Pacific,  with 
headquarters  at  Sutherland,  Sask.,  has  been  promoted  to  master 
mechanic,  with  headquarters  at  Moose  Jaw,  Sask.,  succeeding 
A.  Peers,  whose  appointment  as  master  mechanic  was  announced 
in  the  February  issue. 

G.  W.  Ray,  master  mechanic  on  the  Western  division  of  the 
Chicago  &  Alton,  with  headquarters  at  Slater,  Mo.,  has  been 
transferred  to  the  Northern  and  Southern  divisions,  with  head- 
quarters at  Bloomington,  111.,  succeeding  M.  J.  McGraw,  who  has 
resigned.     F.  Stone  succeeds  Mr.  Ray. 

H.  A.  Amy,  locomotive  foreman  on  the  Canadian  Pacific,  with 
headquarters  at  North  Bay,  Ont.,  has  been  promoted  to  division 
master  mechanic,  with  headquarters  at  Ottawa,  Ont.  E.  G. 
Freeman,  locomotive  foreman,  with  headquarters  at  Cartier, 
Ont.,  has  been  transferred,  succeeding  Mr.  Amy. 

W.  D.  Hartley,  whose  appointment  as  master  mechanic  on  the 
Atchison,  Topeka  &  Santa  Fe  at  Clovis,  N.  M.,  was  announced 
in  the  February  issue  of  the  Railway  Mechanical  Engineer,  was 
born  on  August  14,  1886,  at  Albuquerque,  N.  M.  He  was  grad- 
uated from  the  high  school  at  Las  Vegas,  N.  M.,  in  1903,  and  in 
May  of  the  same  year  entered  the  employ  of  the  Atchison,  Topeka 
&  Santa  Fe,  serving  as  a  machinist  apprentice  and  machinist  until 
September,  1909,  when  he  became  roundhouse  foreman  at  Rich- 
mond, Cal.  From  October,  1914,  to  February.  1918,  he  was 
division  foreman  at  Barstow,  Cal.,  and  from  February,  1918, 
until  his  recent  transfer  as  master  mechanic,  was  general  foreman 
at  Richmond. 

CAR  DEPARTMENT 

O.  J.  Greenwell  has  been  appointed  master  car  repairer  on 
the  Tuscon  division  of  the  Southern  Pacific,  with  headquarters 
at  Tucson,  Ariz.,  succeeding  A.  G.  Saunders,  who  has  resigned. 

A.  J,  Krueger,  shop  inspector  of  the  New  York,  Chicago  & 
St.  Louis,  with  headquarters  at  Cleveland,  Ohio,  has  been  pro- 
moted to  master  car  builder,  with  the  same  headquarters,  suc- 
ceeding R.  W.  Miller,  deceased. 

SHOP  AND  ENGINEHOUSE 

W.  T.  Abington  has  been  appointed  night  roundhouse  foreman 
on  the  Rock  Island  at  Herington,  Kan.,  succeeding  S.  L.  Hamil- 
ton, resigned. 


SUPPLY  TRADE  NOTES 


L.  A.  Lenhart,  plant  manager  of  the  General  American  Tank 
Car  Corporation,  East  Chicago,  Ind.,  has  resigned  to  become  ice- 
president  of  the  Youngstown  Steel  Car  Company,  Niles,  Chic. 

The  Atlas  Valve  Company,  Newark,  N.  J.,  has  secured  the 
sole  patents  and  rights  to  manufacture  the  Ideal  autornatic 
pump  governor,  by  purchase  from  the  Ideal  Automatic  "ian- 
ufacturing  Company,   New  York. 

E.  R.  Lewis,  editor  of  the  Maintenance  of  Way  Cycloprdia, 
one  of  the  publications  of  the  Simmons-Boardman  Publishing 
Company,  has  been  appointed  officer  engineer  of  the  Michigan 
Central  with  headquarters  at  Detroit,  Mich. 

John  L.  Bacon  has  been  appointed  manager  of  the  service  and 
inspection  department  of  the  Franklin  Railway  Supply  Com- 
pany, with  headquarters  in  New  York.  Mr.  Bacon  was  for- 
merly district  manager  of  the  Cleveland  office  of  the  same 
company. 

The  Black  &  Decker  Manufacturing  Company,  Baltimore,  Md., 
has  opened  a  new  branch  office  and  service  station  at  75  Fremont 
street,  San  Francisco,  Cal.  This  office  has  jurisdiction  of  the 
company's  affairs  over  the  entire  Pacific  coast  territory  and  is 
in  charge  of  F.  A.  Johnson. 

B.  A.  Bell,  railway  specialist  for  the  Western  Electric  Com- 
pany, has  been  appointed  railway  representative  of  this  company 
at  Atlanta,  Ga.,  succeeding  J.  W.  Smith.  Before  taking  up  the 
duties  of  railway  specialist  Mr.  Bell  was  general  salesman  for  the 
Western  Electric  Company. 

Theodore  L.  Dodd  has  been  elected  vice-president  and  a 
member  of  the  board  of  directors  of  the  Allegheny  Steel  & 
Tube  Company,  with  headquarters  at  Chicago.  Mr.  Dodd 
will  have  jurisdiction  over  the  sales  in  the  Middle  West,  ex- 
tending to  the  Pacific  coast. 

The  Chicago  Flexible  Shaft  Company  opened  an  office  at 
Detroit  on  February  1  for  the  sale  and  distribution  of  Stewart 
furnaces  and  to  extend  direct  service  in  heat  treating  problems 
to  customers  in  that  territory.  The  new  office  is  located  at  601 
Kerr  building,  and  is  in  charge  of  George  P.  Beck. 

A,  T.  Kuehner  has  been  appointed  mechanical  engineer  of  the 
Standard  Stoker  Company,  Inc.,  New  York.  Mr.  Kaehner  is 
the  inventor  of  the  Keener  journal  box  for  locomotive  drivers 
and  trucks.  This  device  will  be  manufactured  and  placed  on  the 
market  by  the  Standard  Stoker  Company.  Mr.  Kuehner,  until 
his  recent  appointment,  was  on  the  staff  of  C.  A.  Gill,  superin- 
tendent of  motive  power  of  the  Baltimore  &  Ohio.  ~ 

Max  Grant,  who  has  been  associated  with  the  Tropical  Paint 
&  Oil  Company,  Cleveland,  Ohio,  has  been  appointed  manager 
of  technical  railway  sales,  of  the  Glidden  Company,  Cleveland, 
and  M.  F.  Emrich,  formerly  vice-president  and  general  manager 
of  the  Campbell  Paint  &  Varnish  Company,  St.  Louis,  a  sub- 
sidiary of  the  Glidden  Company,  has  been  appointed  genera! 
sales  manager  of  the  industrial  division  of  the  Glidden  Compar.y, 
with  headquarters  at  Cleveland. 

Alba  B.  Johnson,  formerly  president  of  the  Baldwin  Locomotive 
Works,  has  resigned  from  the  board  of  that  company  and  also 
as  a  director  of  the  Standard  Steel  Works,  Philadelphia,  Pa- 
John  M.  Hansen,  president  of  the  Standard  Steel  Car  Compar.y. 
Pittsburgh,  has  been  elected  a  director  and  member  of  the  execu- 
tive committee  of  the  Baldwin  Locomotive  Works  and  W.  L 
Austin,  vice-chairman  of  the  board  of  directors  of  the  Bald\v:n 
Locomotive  Works,  has  been  elected  a  director  of  the  Standard 
Steel  Works,  Philadelphia,  to  succeed  Mr.  Johnson. 

Louis  B.  Rhodes,  southeastern  sales  representative  of  the  Vap' ' 
Car   Heating   Company,   Inc.,   with   headquarters   at   Richmor  i. 
Va.,  died  of  heart  failure  on  January  25,  at  Nashville,  Tenn.    M 
Rhodes  was  formerly  master  mechanic  on  the  Georgia  Southe^^ 
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&  Florida  and  had  served  as  superintendent  of  motive  power  of 
the  Virginian.  Later  he  was  with  the  Ward  Equipment  Com- 
pMiy.  He  was  in  the  service  of  the  Standard  Heat  &  Ventilation 
Company  at  the  time  when  the  latter  company  was  consolidated 
with  the  Chicago  Car  Heating  Company  in  the  organization  of 
the  Vapor  Car  Heating  Company. 

The  Brown  &  Sharpe  Manufacturing  Company  has  recently 
prepared  a  list  of  graduate  apprentices  who  have  completed  the 
company's  training  courses  during  the  seventy  or  more  years 
that  the  apprenticeship  system  has  been  in  use  in  the  plant.  In 
the  Brown  &  Sharpe  organization,  the  executives,  with  few  excep- 
tions, were  formerly  Brown  &  Sharpe  apprentices.  This  list, 
though  incomplete,  contains  the  names  of  many  now  holding 
important  positions  and  serves  to  prove  that  the  apprenticeship 
course  lays  the  foundation  on  which  to  build  broadly  and  pro- 
gressively. The  company  is  sending  these  booklets  to  any  former 
Brown  &  Sharpe  graduate  apprentice  or  to  others  who  are  inter- 
ested in  training  courses  and  desires  to  add  as  many  names  as 
possible  to  the  next  edition. 

The  executive,  sales,  purchasing  and  accounting  departments 
of  the  Reed-Prentice  Company,  the  Becker  Milling  Machine  Com- 
pany and  the  Whitcomb-Blaisdell  Machine  Tool  Company,  53 
Franklin  street,  Boston,  will  be  located  on  and  after  February  21 
at  the  Reed-Prentice  plant,  677  Cambridge  street,  Worcester, 
Mass.  On  account  of  present  business  conditions,  the  Becker 
plant  at  Hyde  Park,  Boston,  is  operating  with  reduced  force, 
production  to  be  increased  as  soon  as  conditions  warrant.  The 
Becker  cutter  department  business  showed  a  marked  increase 
in  volume  during  January  and  it  is  expected  to  be  running  full 
capacity  shortly.  The  Worcester  plants  of  the  Reed-Prentice  and 
Whitcomb-Blaisdell  Machine  Tool  Company  are  completing 
orders  on  hand,  and  are  also  building  machines  to  be  placed  in 
stock. 

The  Toledo  Crane  Company,  Bucyrus,  Ohio,  successors  to  The 
Toledo  Bridge  &  Crane  Company,  Toledo,  builders  of  Toledo 
cranes,  has  been  chartered  under  the  laws  of  Ohio,  with  the  fol- 
lowing officers :  C.  F.  Michael,  president ;  W.  F.  Billingsley,  vice- 
president  and  general  manager;  A.  G.  Stoltz,  treasurer,  and  C. 
Gallinger,  secretary.  The  officers  with  C.  H.  Dexheimer  are  the 
stockholders  and  directors.  All  stock  has  been  subscribed  and 
paid  in  and  none  will  be  offered  for  public  subscription.  The 
main  office  is  at  Bucyrus  with  sales  offices  in  New  York  City, 
Boston,  Philadelphia,  Pittsburgh,  Buffalo,  Cleveland,  Cincinnati, 
Chicago,  St.  Louis,  Kansas  City,  Seattle,  Salt  Lake  City,  San 
Francisco,  Birmingham  and  Minneapolis.  The  company  will  have 
completed  by  March  15  a  building  120  ft.  by  320  ft.,  to  be  used 
for  erecting  and  assembly,  with  a  machine  shop  60  ft.  by  300  ft., 
a  structural  shop  90  ft.  by  300  ft.,  a  pattern  shop  60  ft.  by  140  ft., 
and  a  forge  shop  40  ft.  by  100  ft.,  all  to  be  equipped  with 
modern  tools. 

Clifford  J.  Ellis,  district  manager  of  sales  for  the  Midvale 
Steel   &   Ordnance  Company  and   the   Cambria   Steel   Company, 

with  headquarters  at 
Chicago,  111.,  died  at 
his  home  in  Evanston, 
111.,  on  January  31.  Mr. 
Ellis  had  been  district 
manager  of  sales  for 
more  than  30  years  and 
for  37  years  had  been 
in  the  service  of  the 
Cambria  Steel  Com- 
pany at  Chicago.  He 
was  born  on  November 
25,  1860,  and  when  19 
years  of  age  entered 
the  employ  of  Wood 
Morrell  &  Co.,  Johns- 
town, Pa.,  who  con- 
trolled the  Cambria 
Iron  Company.  Not 
long  thereafter  he  be- 
came assistant  to  the 
treasurer  and  in  1883 
he  was  transferred  to 
Chicago,  entering  the  sales  department  of  the  company,  where 
he  had  served  up  to  the  time  of  his  death. 


Harry  M.   Evans 


Harry  M.  Evans,  eastern  sales  manager  of  the  Franklin 
Railway  Supply  Company,  Inc.,  has  been  elected  vice-presi- 
dent  of  the   company,   with   offices  at  30   Church   street.   New 

York.     Mr.    Evans    was 
„• ..  .  born    at    Meadville,    Pa., 

and  was  educated  in  the 
public  schools  at  that 
place.  He  began  rail- 
road work  as  a  call  boy 
on  the  Erie,  and  served 
in  various  positions  in 
the  mechanical,  trans- 
portation and  traffic  de- 
partments of  that  road. 
He  entered  the  me- 
chanical department  of 
the  Franklin  Railway 
Supply  Company  in 
October,  1908,  as  travel- 
ing representative.  In 
August,  1916,  he  be- 
came assistant  western 
sales  manager,  and  in 
January,  1917,  was  ap- 
pointed eastern  sales 
manager,  which  posi- 
tion he  was  holding  at  the  time  of  his  recent  election. 

E.  Emcrj%  formerly  manager  of  the  R.  H.  Blackall  Com- 
pany, Pittsburgh,  Pa.,  has  opened  offices  in  the  Oliver  build- 
ing, Pittsburgh,  under  the  firm  name  of  the  Emery  Sales  Com- 

.;>•••-.  pany.    handling    railway 

supplies.  Mr.  Emery 
will  serve  as  special 
representative,  report- 
ing to  the  Pittsburgh 
office  of  the  Schaefer 
Equipment  Company, 
handling  its  full  line  of 
foundation  brake  de- 
tails in  a  defined  terri- 
tory. He  will  also  have 
charge  of  sales  in  the 
Pittsburgh  district  of 
the  Mason  Packing 
Company,  Pittsburgh, 
which  manufactures  the 
Mason  semi-metallic 
packing  for  locomotive 
air  pumps,  and  will 
represent  the  Standard 
H  o  r  s  e  n  a  i  1  Company, 
New  Brighton,  Pa., 
.:'    ,:  handling      its      line      of 

taper  pins,  shaft  keys  and  channel  pins.  Mr.  Emery  was 
graduated  from  the  Chicago  Manual  Training  School  in  1899, 
after  which  he  was  connected  for  two  years  with  the  F.  B.  Red- 
dington  Company,  Chicago,  in  an  engineering  capacity.  He  was 
for  eight  years  with  A.  Sorge,  Jr.,  &  Company,  Chicago,  handling 
a  steam  specialty  line.  He  was  engaged  in  sales  and  engineering 
work  for  a  time  and  later  was  with  the  Parker  Boiler  Company, 
Philadelphia,  Pa.,  for  one  year  as  general  sales  manager.  Mr. 
Emery  was  tlien  assistant  sales  manager  of  the  Rust  Boiler 
Company,  Pittsburgh,  and  when  that  business  was  sold  to  other 
interests  he  joined  the  R.  H.  Blackall  Company. 


E.    Emery 


f^f%y 


C.    J.    Ellis 


Locomotive  Superheater  Company  Takes  Over 

Locomotive  Feed  Water  Heater 

The  Locomotive  Superheater  Company,  New  York,  has  acquired 
the  patents  and  business  of  the  Locomotive  Feed  Water  Heater 
Company,  also  of  New  York.  Feed  water  heating  and  super- 
heating have  many  factors  in  common,  and  logically  the  former 
can  best  be  perfected  by  a  combined  organization  broadly  experi- 
enced and  trained  in  this  field.  During  the  past  few  years 
remarkable  progress  has  been  made  in  successfully  adapting  feed 
water  heaters  to  locomotives,  and  if  the  thermal  efficiency  of  the 
locomotive  is  to  be  further  increased,  the  development  of  the 
feed  water  heater  should  be  conducted  with  a  full  knowledge  of 
the  engineering  features  of  the  sujjerheater. 
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Eugene  Schull  has  been  appointed  master  mechanic  on  the 
Erisco  System,  with  licadquartcrs  at  Sapuipa,  Okla.,  succeeding 
C.  F.  Coffman,  resigned. 

C.  E.  McGann  lias  been  appointed  master  mechanic  of  the 
Pittsburgh  division  of  the  Baltimore  &  Ohio,  with  licadquarters 
at  Glenwood,  Pa.,  succeeding  W.  C.  Burel,  resigned. 

A.  J.  Flowers,  assistant  master  mechanic  on  the  Central  of 
Georgia  at  Macon,  Ga.,  has  been  appointed  master  mechanic,  with 
headquarters  at  Columbus,  Ga.,  succeeding  E.  G.  Gross,  resigned. 

II.  M.  .\i.i.EX.  locomotive  foreman  on  the  Canadian  Pacific,  with 
head(iuarters  at  Alyth,  Alta.,  has  been  promoted  to  master 
meclianic,  on  the  Kenora  Division,  with  headquarters  at  Kenora, 

Om. 

A.  G.  EiscilER  has  been  appointed  master  mechanic  on  the 
rri.«;co  System  at  Memphis,  Tenn.,  succeeding  G.  R.  Wilcox,  who 
has  resigned.  William  Henry  succeeds  Mr.  Fischer  as  assistant 
master  mechanic   at   Monett,   Mo. 

A.  Devine  has  been  appointed  assi.-^tant  master  mechanic  of 
tiie  Canadian  National  Railways  at  Campbellton.  N.  B..  suc- 
ceeding r'.  E.  Carey,  who  has  been  appointed  assistant  master 
mechanic  of  the  St.  Maurice  division,  at  Quebec,  Canada. 

T.  E.  Goui.D,  master  mechanic  of  the  Charlotte  Harbor  & 
Northern,  with  headquarters  at  Arcadia,  l-'Ia..  ha>  been  appi'inted 
master  mechanic  of  tlic  Cumberland  i\:  Manchester,  with  hcad- 
fpiarters  at  Barbourville,  Ky.  F.  S.  .Market  has  suc«eeded  Mr. 
f  lonld  at  .Arcadia. 

W .  J.  Den'ix,  master  mechnnic  on  the  Canadian  Pacific  at 
Moose  Jaw,  Sask.,  has  been  appointed  master  mechanic  at  V'an- 
couver,  B.  C,  succeeding  A.  Sturrock,  who  has  been  promoted  to 
assistant  superintendent  of  motive  power  at  Winnipeg,  Man. 

J.  GiB.soN,  locomotive  foreman  on  the  Canadian  Pacitic,  with 
headquarters  at  .Sutherland,  Sask.,  has  been  pronu'ted  to  master 
mechanic,  with  headquarters  at  Moose  Jaw.  Sask.,  succeeding 
A,  Peers,  whose  appointment  ^  master  mechanic  was  announced 
in  the  February  issue. 

G.  W.  Ray.  master  mechanic  on  the  Western  division  of  the 
Chicago  &  Alton,  with  headquarters  at  Slater,  Mo.,  has  been 
transferred  to  the  Northern  and  Southern  divisions,  with  head- 
quarters at  Bloomington,  111.,  succeeding  M.  J.  McGraw,  who  has 
resigned.     F.  Stone  succeeds  Mr.  Ray. 

H.  A.  Amy,  locomotive  foreman  on  the  Canadian  Pacific,  with 
headquarters  at  North  Bay,  Out.,  has  been  promoted  to  division 
master  niecbanic.  with  headquarter?  at  Ottawa.  Ont.  E.  G. 
Freeman,  locomotive  foreman,  with  headquarters  at  Cartier, 
Hnt..  has  been  transferred,  succeeding  Mr.  .Xniy. 

W.  D.  Hartley,  whose  appointtncnt  as  master  mechanic  on  the 
Atchison.  Topeka  &  Santa  Fo  at  Clovis.  N.  M.,  was  announced 
in  the  February  issue  of  the  lutilzivy  Mcclinuiial  EnRinecr,  was 
born  on  August  14,  ISSo,  at  Albuquerque,  N.  M.  He  was  grad- 
uated frofu  the  hi'-ih  school  at  Fas  Vegas,  N.  M.,  in  1903.  and  in 
May  of  the  same  year  entered  the  employ  of  the  -Atchison,  Topeka 
&  Santa  Fe,  serving  as  a  machinist  apprentice  and  machinist  until 
.Sciitiniher,  1909,  when  lie  became  roundhouse  foreman  at  Rich- 
mond, Cal.  From  October,  1914,  to  February.  1918.  lie  was 
division  foreman  at  Bar.stow,  Cal.,  and  from  February,  1918, 
until  his  recent  transfer  as  master  mechanic,  was  general  foreman 
at    Richmond. 

CAR  DEPARTMENT 

O.  J.  Greenwell  has  been  appointed  master  car  repairer  on 
the  Tuscon  division  of  the  Southern  Pacific,  with  headquarters 
at  Tucson,  Ariz.,  succeeding  A.  G.   Saunders,  who  has  resigned. 

A.  J.  JCruecer,  shop  inspector  of  the  New  York,  Chicago  & 
St.  Louis,  with  headquarters  at  Cleveland,  Ohio,  has  been  pro- 
moted to  master  car  builder,  with  the  same  headquarters,  suc- 
ceeding J^.  W.  Miller,  deceased. 

SHOP  AND  ENGINEHOUSE 

W,  T.  Abixgton  has  been  appointed  night  roundhouse  foreman 
on  the  Rock  Island  at  Herington,  Kan.,  succeeding  S.  L.  Hamil- 
ton, resigned. 


SUPPLY  TRADE  NOTES 


L.  .A.  Lenhart,  plant  manager  of  the  General  American 
Car  Corporation,  East  Chicago,  Ind.,  has  resigned  to  become 
president  of  the  Youngstown  Steel  Car  Company,  Niles,  Oh 

The    Atlas    X'alve   Company,    Newark,    N.   J.,  has   secure 

sole    patents    and    rights    to    manufacture    the  Ideal    autt  . 

pump   governor,    by    purchase    frotn    the    Idea!  .Automatic 
ufacturing  Company,   New  Y'ork.  . 

E.  R.  Lewis,  editor  of  the  N!aintenance  of  Way  Cyclo; 
one  of  the  publications  of  the  .Simmons-l'.oardman  Publi 
Company,  has  been  appointed  ofticcr  engineer  of  the  Mic, 
•  eiiiral  with  lii^adquarters  at  Detroit,  Mich. 

John  L.  Bacon  has  been  appointed  manager  ol  the  service 
inspection    department    of    the    bVanklin    Railway    Supply    ( 
pany,    with    headquarters    in    New    York.      Mr.    Bacon    was 
Mierly    district    manager    of    tlic    Cleveland    office    <'f    the 
companj'. 

The  Black  &  Decker  Manufacturing  Company.  Baltimore, 
has  opened  a  new  branch  office  and  service  station  at  73  Freni 
street,    San   braucisco,   Cal.     This   office  lias   jurisdiction   of 
company's  affairs  over  the  entire   Pacific   coa-t   territory   a; 
in  charge  of  F.  A.  Johnson. 

B.  A.  Bell,  railway    specialist  for  tiie  Western   Electric  C< 
I>any,  has  been  appointed  railway  rei)reseiitalive  of  this  coinp. 
at  -Atlanta.   Ga.,   succeeding  J.   \\  .   Smith.      Before  taking  uji 
duties  of  railway  specialist  Mr.  Bel!  was  general  salesman  for  ■ 
Western  Electric  Comjiany. 

Tlieodoie     L.     Dodd    has    been     electeil     vice-president    and 
member   of    the    l>oard    of   directors    of    the    Allegheny    Stee". 
Tube    Company,    with    headquarters    at    ("liicago.       Mr.    D( 
will   have   jurisdiction    over   the   sales   in   tlie    -Middle    West,   '- 
lending  to  tiie  Pacific  coast. 

The    Chicago    Flexible    Shaft    Company    optiied    ar.    office 
Detroit  on  February  1   for  the  sale  and  distribution  of  Stew: 
furnaces  and  to  e-xlend  direct  service  in  heat  treating  probU 
to  customers  in  that  territory.     The  new  office  is  located  at  ' 
Kerr  building,  and  is  in  charge  of  George  P.  Beck. 
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-A.  T.  Knehner  has  bem  appointed  mechanical  engineer  of  uit 
.Standard  Stoker  Company,  Inc.,  New  York.  Mr.  Kuehner  is 
tlie  inventor  of  the  Keener  journal  box  for  locomotive  driv 
and  trucks.  This  device  will  be  manufactured  and  placed  on  i 
market  by  the  Standard  Stoker  Company.  Mr.  Kuehner,  unii! 
his  recent  appointment,  was  on  the  staff  of  C.  -A.  Gill,  supei::i- 
tendent  of  motive  power  of  the  Baltimore  &  Ohio. 

Max  Grant,  who  has  been  associated  with  the  Tropical  Pa  * 
iV  Oil  Company,  Cleveland,  Ohio,  has  been  appointed  mana^': 
of  technical  railway  sales,  of  t!ic  Glidden  Company,  Clevela:. ! 
and  M.  F.  Emricli.  formerly  vice-president  and  general  manae  ; 
of  the  Campbell  Paint  &  Varnish  Company,  St.  Louis,  a  si  i  - 
sidiary  of  the  Glidden  Company,  has  been  appointed  gene", 
sales  manager  of  the  industrial  division  of  the  Glidden  Compa 
with  headquarters  at  Cleveland. 

-Alba  B. .Johnson,  formerly  president  of  the  Baldwin  Locomot    -^ 
Works,  has  resigned   from  the  board  of  that  company  and  a' 
as   a   director   of  the    Standard    Steel   Works.   Philadelphia,,  i  -i- 
John  M.  Hansen,  president  of  tiie  Standard  Steel  Car  Compa: 
Pittsburgh,  has  been  elected  a  director  and  member  of  the  exev  :• 
tive  committee  of  the   Baldwin  Locomotive   Works   and   W. 
-Austin,  vice-chairman  of  the  board  of  directors  of  the  Baldw 
Locomotive  Works,  has  been  elected  a  director  of  the  Stand..    • 
Steel  Works,  Philadelphia,  to  succeed  Mr.  Johnson. 

■  Louis  B.  Rhodes,  southeastern  sales  representative  of  the  Var 
Car  Heating  Company,  Inc.,  with  headquarters  at  Richmoi 
V'a.,  died  of  heart  failure  on  January  25,  at  Nashville.  Tenn.  >' 
Rhodes  was  formerly  master  mechanic  on  the  Georgia  Soothe 
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^  Florida  and  had  served  as  superintendent  of  motive  power  of 
t  Virginian.  Later  he  was  with  the  Ward  Equipment  Com- 
;  ly.  lie  was  in  the  service  of  the  Standard  Heat  &  Ventilation 
(.  mpany  at  the  time  when  the  latter  company  was  consolidated 
\  th  the  Chicago  Car  Heating  Company  in  the  organization  of 
.  _'  Vapor  Car  Heating  Company. 

The  Brown  &   Sharpe   Manufacturing   Company   has    recently 

;   epared  a  list  of  graduate  apprentices  who  have  completed  the 

mpany's   training  courses   during   the  seventy   or   more  years 

•  at  the  apprenticeship  system  has  been  in  use  in  the  plant.     In 

•  I'  Brown  &  Sharpe  organization,  the  executives,  with  few  excep- 
ins,  were  formerly  Brown  &  Sharpe  apprentices.  This  list, 
augh  incomplete,  contains  the  names  of  many  now  holding 
iportant  positions  and  serves  to  prove  that  the  apprenticeship 
urse  lays  the  foundation  on  which  to  build  broadly  and  pro- 

rcssively.     The  company  is  sending  these  booklets  to  any  former 
"  rown  &  Sharpe  graduate  apprentice  or  to  others  who  are  inter- 
-ted  in  training  courses  and  desires  to  add  as  many  names  as 
issible  to  the  next  edition.  ; 

The   executive,   sales,   purchasing  and  accounting   departments 

I  ^he  Reed-Prentice  Company,  the  Becker  Milling  Machine  Com- 

iny   and   the   Whitcomb-Blaisdell    Machine    Tool    Company,   53 

ranklin  street,  Boston,  w^ill  be  located  on  and  after  February  21 

,:    the    Rced-Prenticc    plant,    677    Cambridge    street,    Worcester, 

Mass.     On   account   of   present   business   conditions,    the    Becker 

iant    at    Hyde  Park,  Boston,  is  operating  with    reduced    force. 

reduction  to  be  increased  as  soon  as  conditions  warrant.     The 

•  ccker    cutter    department    business    showed   a    marked    increas<- 

;i  vohnne  during  January  and  it  is  expected  to  be  running  full 

apacity  shortly.     The  Worrcstor  plants  of  the  Reed-Prentice  and 

Vhitcomb-Blaisdell     Machine    Tool     Compan\'    are     completing 

rders  on  hand,  and  are  also  building  machines  to  be  placed  ni 

The  Toledo  Crane  Company,  Bucyrus,  Ohio,  successors  to  The 

Toledo    Bridge   &    Crane    Company,   Toledo,   builders    of    Toledo 

ranes,  has  been  chartered  under  the  laws  of  Ohio,  with  the  fol- 

iwing  officers:  C.  F.  Michael,  president:  VV.  F.  Billingsley,  vice- 

i'rcsidcnt  and  general  manager;   A.  G.  Stolt/,  treasurer,  and   C. 

iallingcr,  secretary.     The  otricers  with  C.  H.  Dexheimer  are  the 

-ten  kholdcrs  and   directors.     Al!   stock  has  been   subscribed  and 

■aid    in  and   none   will   be   offered   for   public   subscription.     The 

nain  office  is  at  Bucyrus  with  sales  offices   in  New   York  City. 

I'.oston,   Philadelphia.   Pittsburgh,   Buffalo,   Cleveland,   Cincinnati, 

Chicago,    St.   Louis,    Kansas   City,    Seattle.    Salt   Lake    City.    San 

Francisco,  Birmingham  and  Minneapolis.    The  company  will  have 

■ompleted   by  March  15  a  building  120  ft.  by  320  ft.,  to  be  used 

:'(ir  erecting  and  assembly,  with  a  machine  shop  60  ft.  by  300  ft., 

a  structural  shop  90  ft.  by  300  ft.,  a  pattern  shop  60  ft.  by  140  ft., 

and   a    forge    shop   40   ft.   by    100   ft.,    all    to    be    equipped    with 

modern   tools.    -        ■  '  ■ 

Clifford    J.    Ellis,    district    manager    of    sales    for   the    Midvale 
Steel   &    fVdnance   Company   and    the    Cambria    Steel    Company, 

with  headquarters  at 
Chicago,  111.,  died  at 
his  home  in  Evanston, 
111.,  on  January  31.  Mr. 
Ellis  had  been  district 
manager  of  sales  for 
more  than  30  years  and 
for  37  years  had  been 
;  in  the  service  of  the 
.  Cambria  Steel  Com- 
pany at  Chicago.  He 
was  born  on  November 
25.  1860,  and  when  19 
years  of  age  entered 
the  employ  of  Wood 
Morrell  &  Co.,  Johns- 
town, Pa.,  who  con- 
trolled the  Cambria 
Iron  Company.  Not 
long  thereafter  he  be- 
came assistant  to  the 
treasurer  and  in  1883 
lie  was  transferred  to 
Chicago,  entering  the  sales  department  of  the  company,  where 
he  had  served  up  to  the  time  of  his  death. 


Harry    M.    Evans 


pOil- 

Com- 
build- 


Harry  M.  Evans,  eastern  sales  manager  of  tiie  Franklin 
Railway  Supply  Company,  Inc.,  has  been  elected  vice-presi- 
dent   of   the    company,    with    offices   at    30    Church    street.    New 

York.     Mr.    Evans    was 
"  born    at    Meadville.    Pa., 

and  was  educated  in  the 
public  school*,  at  that 
place.  He  began  rail- 
road work  as  a  call  boy 
on  the  I->ie,  and  served 
in  various  positions  in 
the  mechanical,  trans- 
portation and  traffic  de- 
l»artments  of  that  road. 
He  entered  the  me- 
chanical department  of 
the  Franklin  R  a  i  1  w  ay 
Supply  C  <  I  ;n  ji  a  n  y  in 
October,  ll^S.  a^  travel- 
ing representative.  In 
August,  191(1.  Ik;  be- 
came assistant  western 
sales  manager,  and  in 
January,  1917,  was  ap- 
pointed eastern  sales 
'  manager,      which 

tion  he  was  holding  at  the  time  of  his  recent  election. 

E.    Emer\-,    formerlj-    manager    of    the    R.    II.    Blackall 

pany,    Pittsburgh,    Pa.,   has   opened    offices    in   the    Oliver 

ing,  Pittsburgh,  under  the  firm  name  of  the  Emery  Sales  Com- 

■  :  paivy.     handling     railway 

.supplies.  Mr.  Emery 
will  serve  as  \pecial 
representative,  report- 
ing to  the  Pittsburgh 
otlticc  of  the  Schaefer 
Equipment  Company, 
handhng  its  full  line  of 
'foundation  brake  de- 
tails in  a  defined  terri- 
tory. He  will  also  have 
charge  (,f  sales  in  the 
I'ittsburgh  district  of 
the  Mason  Packing 
C"u  m  J)  a  n  y.  Pitt.^burgl), 
which  manufactures  the 
.M  a  son  semi-metallic 
l)acking  for  locomotive 
air  pumps,  and  will 
represent  the  Standard 
H  o  r  s  e  n  a  i  1  Company, 
New  Brighton,  Pa.. 
handling  its  line  of 
taper  jiins.  shaft  keys  and  cliaiuiel  pins.  Mr.  Emery  was 
graduated  from  the  Chicago  Manual  Training  School  in  \899, 
after  which  he  was  connected  for  two  yeafs  with  the  F.  B.  Rcd- 
dington  Company,  Chicago,  in  an  engineering  capacity.  He  was 
tor  eight  years  with  A.  Sorge,  Jr.,  &  Company,  Chicago,  handling 
a  steam  specialty  line.  He  was  engaged  in  sales  and  engineering 
work  for  a  time  and  later  was  with  the  Parker  Boiler  Company. 
Philadelphia,  Pa.,  for  one  year  as  general  sales  manager.  Mr. 
Emery  was  theit  assistant  sales  manager  of  the  Rust  Boiler 
Company,  Pittsburgh,  and  when  that  business  was  sold  to  other 
interests  he  joined  the  R.  H.  BlackaU  Company. 


E.    Emery 


C.    J.    EMis 


Locomotive  Superheater  Company  Takes  Over 

Locomotive  Feed  Water  Heater 

The  Locomotive  Supc^rheater  Company,  New  York,  has  acquired 
tlie  patents  and  business  of  the  Locomotive  Feed  Water  Heater 
Company,  also  of  New  York.  Feed  water  heating  and  super- 
heating have  many  factors  in  common,  and  logically  the  former 
can  best  be  perfected  by  a  combined  organization  broadly  experi- 
enced and  trained  in  this  field.  During  the  past  few  years 
remarkable  progress  has  been  made  in  successfully  adapting  feed 
water  heaters  to  locomotives,  and  if  the  thermal  efficiency  of  the 
locomotive  is  to  be  further  increased,  the  development  of  the 
feed  water  heater  should  be  conducted  with  a  full  knowledge  of 
the  engineering  features  of  the  superheater. 
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The  Locomotive  Superheater  Company  will  conduct  the  further 
application  of  the  apparatus  for  preheating  feed  water  through 
its  regular  engineering,  inspection  and  service  organizations,  to 
which  has  been  added  the  operating  organization  of  the  Locomo- 
tive Feed  Water  Heater  Company.  This  consolidation  of 
resources  and  effort  promises  more  intensified  development  and 
better  service   to  the   railroads. 


TRADE   PUBLICATIONS 


S.   W.   Dudley 


Westinghouse  Air  Brake  Company 

S.  W.  Dudley,  chief  engineer  of  the  Westinghouse  Air  Brake 
Company,  Wilmerding,  Pa.,  retired  on  Februar>'  1  to  accept  a 
professorship  of  mechanical  engineering  at  Yale  University. 

Mr.  Dudle\-,  who  is  a 
,.  graduate  of  Yale  Uni- 
-:versity,  had  been  asso- 
ciated with  the  air  brake 
company  for  17  years. 
He  spent  the  summers 
of  the  years  1903  and 
1904  in  the  plant  as  a 
special  apprentice,  re- 
turning to  school  to  com- 
plete a  post  graduate 
course  during  the  other 
seasons.  In  1905,  he  es- 
tablished permanent  con- 
nections with  the  West- 
inghouse Air  Brake 
Company  and  assisted 
in  and  compiled  much  of 
the  data  pertaining  to 
the  tests  of  the  Type  R 
triple  valve  on  the  Penn- 
sylvania, and  the  ET 
equipment  and  the  Type 

R  passenger  triple  valve  on  the  New  York  Central.  In  1906 
he  was  assigned  to  the  New  York  c.hcc  to  to. low  the  installa- 
tion, operation  and  maintenance  of  new  air  brake  equipment  that 
was  placed  in  service  on  electric  locomotives  a.id  motor  cars 
during  the  inauguration  of  the  New  York  Central's  terminal 
electrification  and,  in  1907,  returned  to  Wilmerding  to  take 
charge  of  the  air  brake  publicity  department.  From  1909  until 
his  appointment  as  chief  engineer  in  1914,  he  served  as  assistant 
mechanical  engineer  and  assistant  chief  engineer  (in  charge  of 
operation). 

Alexander  England,  who  has  been  appointed  chief  engi- 
neer to  succeed  Mr.  Dudley,  has  been  a  member  of  the  air 
brake  organization  for  the  past  22  years  and,  since  1914,  has 
served  as  assistant  chief 
engineer.  He  was  born 
in  Dundee,  Scotland,  and 
at  an  early  age  entered 
the  employ  of  the  Scotch 
firm  of  Pierce  Brothers, 
engineers  and  shipbuild- 
ers, to  serve  an  appren- 
ticeship and  finished  a 
course  of  study  that 
earned  him  a  diploma  in 
mechanical  engineering 
from  the  City  and  Guilds 
of  London  Technical  In- 
stitute, he  entered  the 
service  of  the  Mercantile 
Steamship  Company  of 
London  as  an  engineer  in 
the  Mediterranean  and 
Black  Sea  trade.  In  1887 
he  left  the  marine  service 
and  went  to  Pittsburgh, 
Pa.,    where    he    took    a 

position  as  assistant  superintendent  of  the  firm  of  Thomas 
Carlin's  Sons,  manufacturers  of  hoisting  engines,  brick  plant 
machinery,  etc.  Later  he  served  in  various  capacities  with  the 
Specialty  Manufacturing  Company,  Allegheny;  the  Jones  & 
Laughlin  Steel  Company,  Pittsburgh,  and  in  1898,  became  asso- 
ciated with  the  Westinghouse  Air  Brake  Company  to  do  practical 
work  under  the  chief  engineer.  In  1905,  he  was  made  chief 
draftsman,  and  in  1914  was  appointed  assistant  chief  engineer. 


A.   England 


Hand  and  Machine  Tools. — The  McCrosky  Tool  Corporatiun, 
Meadville,  Pa.,  has  issued  a  64-page  illustrated  catalogue  descrip- 
tive of  their  various  types  of  tools,  such  as  reamers,  chucks, 
lathes,  milling  machines,  etc.  The  catalogfue  is  divided  ii  to 
several  sections,  each  section  being  devoted  to  a  detailed  descrip- 
tion of  a  particular  tool.    Prices  and  specifications  are  also  given. 

Locomotive  Cranes. — A  catalogue  of  detailed  parts  of  Brow.i- 
hoist  locomotive  cranes  has  recently  been  issued  by  the  Brown 
Hoisting  Machinery  Company,  Cleveland,  Ohio.  All  the  parts 
are  shown  in  photographs  in  which  each  detail  is  clearly  nuii- 
bered  to  facilitate  identification  for  ordering.  The  book  also  con- 
tains illustrated  directions  for  erecting  and  operating  these  loco- 
motive cranes. 

Belting. — "A  Saving  for  Every  User  of  Belting"  is  the  title 
of  a  new  and  interesting  catalogue  published  by  the  Stanley  Belt- 
ing Corporation,  Chicago,  111.  Aside  from  the  general  features 
of  a  well-worked  out  descriptive  book,  it  gives  valuable  instruc- 
tive points  and  considerations  for  every  user  of  belting.  The 
results  of  a  test  of  Stanley  belting  are  given  and  several  typical 
installations  are  shown. 

Wrought  Iron  and  Steel. — The  Reading  Iron  Company, 
Reading,  Pa.,  has  issued  Bulletin  No.  2  in  which  the  structural 
differences  between  wrought  iron  and  steel  and  their  relation  to 
the  field  of  welded  pipe  have  been  described  in  a  simple  way. 
Photomicrographs  of  wrought  iron  and  steel  are  shown  and  the 
structure  of  the  two  materials  is  discussed  in  a  manner  that  is  of 
interest  to  the  layman  as  well  as  the  engineer. 

Gate,  Globe,  Angle,  and  Check  Valves. — The  Walworth  Man- 
ufacturing Company,  Boston,  Mass.,  has  issued  a  six-page  folder 
which  illustrates  the  diversified  Hne  of  brass  valves  which  this 
company  manufactures.  A  list  is  included  showing  the  sizes  in 
which  the  various  types  are  manufactured  and  giving  a  list  of 
prices.  The  circular  calls  attention  to  the  fact  that  the  Walwortli 
Manufacturing  Company  has  been  making  valves  since  1842. 

Radial  Flow  Heater. — Catalogue  F,  issued  recently  by  the 
Ross  Heater  &  Manufacturing  Company,  Inc.,  Buffalo,  N.  Y., 
contains  39  pages  devoted  to  the  description  and  illustration  of 
the  two  general  types  of  Ross  heaters.  One  of  these  types  is  the 
radial  flow  instantaneous  heater,  in  which  the  liquid  is  heated  as 
it  is  used.  The  other  type  is  the  storage  heater,  which,  as  the 
name  implies,  has  a  storage  capacity  to  be  drawn  on  in  emer- 
gency.    Several  examples  of  each  type  of  heater  are  given. 

Injectors. — The  new  1920  catalogue,  issued  by  William  Sellers 
&  Co.,  Inc.,  Philadelphia,  Pa.,  is  a  well  arranged  and  fully  illus- 
trated book.  It  is  divided  into  six  sections,  the  first  section  being 
devoted  to  a  description  of  the  various  classes  of  injectors.  Main 
check  and  stop  valves  are  described  in  section  two;  steam  valves, 
in  section  three,  and  locomotive  feed  water  strainers,  ejectors,  etc., 
in  section  four.  A  table  and  diagrams  of  tests  are  given  in  section 
five.  Hints  for  the  maintenance  and  repair  of  injectors  are  also 
included. 

Transveyors. — A  new  edition  of  the  Transveyor  Picture  Book 
has  been  issued  recently  by  the  Cowan  Truck  Company,  Holyokc, 
Mass.  This  presents  in  an  attractive  book  form  the  advantages 
and  many  possible  uses  of  the  Cowan  transveyor.  The  photo- 
graphs were  taken  at  random  from  a  great  variety  of  industries 
and  tell  a  forceful  story  without  many  words.  Present  models 
and  specifications  of  the  Cowan  transveyor  are  given,  and  a  two- 
page  diagrammatic  chart  showing  structural  features  and  ad- 
vantages is  included. 

Performance  of  Steam  Boiler  Plants. — Brownlie  &  Green, 
Ltd.,  Manchester,  England,  have  recently  reprinted  an  article  b> 
David  Brownlie  entitled  "Exact  Data  on  the  Performance  o' 
Steam  Boiler  Plants,  Average  Figures  for  the  Performance  o: 
Some  Different  Types  of  Steam  Boilers."  The  author  points  out 
that  the  figures  usually  taken  in  practice  are  entirely  erroneous 
and  presents  data  obtained  as  a  result  of  investigations  during  ten 
years  on  nearly  500  boiler  plants,  giving  the  average  figures  for 
different  types  of  boilers. 
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The  most  momentous  question  of  the  day  on  the  railroads  is 
readjustment  of  working  rules  and  wages.    At  present  the 

question    promises   to   revolve    into    a 
Are  Wage  heated  controversy.    In  discussing  this 

Reductions  matter  it  may  be  enlightening  to  de- 

Necessary?  part  somewhat  from  the  evidence  pre- 

sented at  Chicago  and  consider  for  a 
moment  the  existing  economic  conditions  to  determine  whether 
they  indicate  that  a  reduction  in  wages  is  justifiable  or  not. 
No  one  will  deny  that  there  has  been  a  serious  slump  in 
business  all  over  the  countr>'.  Factories  are  working  inter- 
mittently; millions  are  idle.  The  number  of  cars  loaded 
weekly  has  declined  to  70  per  cent-  of  what  it  was  last  fall. 
For  the  week  ending  February  23  there  were  423,193  cars 
standing  idle.  Economists  are  generally  agreed  as  to  the 
cause  of  the  present  depression.  The  international  situation 
caused  a  sharp  decline  in  the  prices  of  farm  products.  Other 
])rices  did  not  drop  at  the  same  time.  Therefore,  after  the 
decline  the  farmers'  goods  would  purchase  relatively  a  much 
smaller  amount  of  other  commodities.  In  other  words,  the 
purchasing  power  of  the  farmer  had  declined.  Farmers  form 
a  very  large  proportion  of  the  population  and  it  is  natural 
that  when  they  curtail  purchases,  business  should  be  bad. 
There  are  economic  forces  which,  if  allowed  to  operate  nor- 
mally, work  out  a  natural  balance  between  industries  and 
occupations.  That  balance  must  be  sustained  in  order  that 
the  products  or  services  of  each  group  may  be  absorbed  by 
all  the  other  groups.  When  the  balance  is  lost,  unemploy- 
ment results  and  continues  until  a  redistribution  is  worked 


out  so  that  everyone  is  at  work  and  all  products  are  absorbed. 

The  secret  of  prosperity  is  in  balanced  industry'  with  the 
production  of  every  branch  of  industry  in  proportion  to  the 
wants  and  buying  power  of  the  people  in  all  other  occupa- 
tions. The  number  of  people  that  can  be  employed  in  any 
industry  depends  on  the  demand  for  the  product,  which  in 
turn  depends  on  the  price.  If  the  price  of  a  commodit}'  is 
increased,  the  consumers  will  have  to  curtail  their  purchases 
of  it,  or  of  something  else.  Individuals  or  groups  may  fix 
prices  or  wages,  but  they  cannot  govern  the  efifect  their  action 
will  have  upon  sales.  This  is  made  very  plain  by  present 
conditions.  Dealers  object  to  cutting  prices  and  labor  or- 
ganizations object  to  reductions  in  wages.  They  have  been 
successful  in  holding  out,  but  their  prices  are  too  high  for 
the  farmers  and  business  is  stagnant  because  the  adjustments 
necessary  to  restore  equilibrium  are  not  made.  It  is  short- 
sighted to  think  that  wages  can  be  fixed  under  all  cMiditions 
by  agreement  between  employer  and  employee.  There  is  a 
relationship  between  each  industry  and  all  other  industries 
that  must  be  taken  into  account.  What  is  needed  now  is  a 
readjustment  of  the  relationship  of  prices  of  farm  products 
with  other  prices  and  wages.  It  would  be  difficult,  if  not 
impossible,  to  control  the  international  conditions  that  govern 
the  prices  of  farm  products  in  order  to  cause  these  prices  to 
rise.  The  only  other  course  that  will  restore  the  balance  of 
industry  is  to  bring  other  prices  and  wages  down. 

This  is  not  an  argument  for  reducing  the  wages  of  rail- 
road employees  only.  Other  wages  and  prices  must  come 
down  also.    Neither  is  it  the  intention  to  propose  that  the 
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reduction  should  be  of  the  same  magnitude  as  the  drop  in 
farm  products.  Nevertheless,  it  is  worse  than  foolish — it  is 
futile — for  any  group  of  employees  to  oppose  a  moderate 
reduction  of  wage  rates.  As  the  cost  of  living  is  declining 
a  reduction  at  this  time  will  be  more  apparent  than  real. 
The  modem  industrial  organization  is  dependent  upon 
intelligent,  voluntary  and  harmonious  co-operation  on  the 
part  of  all  the  people.  It  requires  that  the  people  shall  dis- 
tribute themselves  in  the  various  industries  and  so  direct 
their  individual  policies  as  to  keep  the  industries  in  balance 
and  effect  a  ready  exchange  of  products.  If  through  mis- 
taken ideas  of  self-interest  they  organize  themselves  into 
groups  and  become  so  intent  upon  forwarding  group  interests 
that  they  lose  sight  of  the  necessity  for  general  co-operation, 
the  whole  modern  system  of  highly  developed  and  highly 
specialized  industry  will  break  down. 


Machine 

Tool 

Obsolescence 


What  Is  the 

Other  Fellow 

Doing? 


It  is  well  known  that  a  country  cannot  expand  commercially 
without  adequate  means  of  transportation.     It  is  equally  true 

that  the  industries  of  a  country  cannot 
grow  in  efficiency  and  economy  with- 
out some  method  of  spreading  general 
knowledge  regarding  improved  ma- 
chinery and  methods  which  have  dem- 
onstrated their  value.  While  in  some  respects  railroad  shops 
are  decidedly  different  from  manufacturing  plants  and  are 
confronted  by  different  problems,  certain  fundamental  condi- 
tions and  problems  are  the  same.  Among  these  is  the  abso- 
lute necessity  of  keeping  in  touch  with  late  developments 
and  practices  which  have  proved  big  time  and  money  savers. 
Mechanical  department  officers  on.  the  whole  are  awkke  to 
this  necessity,  and  no  new  railroad  repair  shop  is  now  con- 
structed without  first  making  a  careful  and  detailed  study 
of  existing  plants  with  the  idea  of  incorporating  all  possible 
good  features  and  avoidi  ngbad  ones.  The  annual  June 
convention  of  the  American  Railway  Association,  Division  5 
— Mechanical — offers  a  wonderful  opportunity  for  railroad 
men  to  interchange  ideas  and  benefit  by  the  inspiration 
which  comes  from  contact  with  capable,  experienced  officers 
who  daily  meet  the  difficult  problems  arising  in  the  repair 
and  maintenance  of  cars  and  locomotives  in  a  serviceable 
conditicHi.  The  technical  papers  also  afford  a  fine  oppor- 
tunity for  careful  readers  to  keep  abreast  of  the  times  and 
in  touch  with  the  most  modern,  approved  shop  practices. 

One  avenue  of  information  has  been  sadly  neglected,  how- 
ever, due  to  the  short-sighted  policy  of  some  roads  in  not 
allowing  their  gang  leaders  and  foremen  to  visit  other  shops 
and  attend  conventions.  For  example,  the  leading  tool  maker 
of  a  large  railroad  shop  desired  to  attend  the  convention  of 
the  American  Society  for  Steel  Treating  held  at  Philadelphia 
last  year.  This  man's  service  with  the  railroad  had  been 
entirely  satisfactory  and  he  desired  to  profit  by  the  wealth 
of  information  aa  the  heat  treatment  of  high  speed  tool  steel 
available  at  the  convention.  He  was  told  that  no  expense 
money  could  be  allowed  but  in  spite  of  this  fact  attended 
the  convention  for  two  days,  and  returned  to  his  position 
with  definite  information,  the  actual  cash  value  of  which  to 
his  company  would  be  hard  to  estimate.  It  is  true  that  this 
tool  maker  was  furnished  with  transportation  to  and  from 
the  convention,  but  his  hotel  expenses  were  paid  out  of  his 
own  pocket  and  he  was  required  to  lose  two  days'  pay  for 
the  time  he  was  absent  from  the  shop.  Can  there  be  any 
excuse  for  such  a  penny  wise  and  pound  foolish  policy?  It  is 
recognized  that  owing  to  the  magnitude  of  the  railroad  indus- 
try, indiscriminate  traveling  cannot  be  tolerated.  There  is  no 
reason,  however,  why  the  prohibition  of  educational  trips 
should  be  so  hard  and  fast  that  ambitious  workmen  or  fore- 
men must  be  at  a  financial  loss  in  acquiring  information 
which  may  well  mean  thousands  of  dollars  annual  saving 
for  the  railroads  with  which  they  are  connected. 


The  word  obsolescence  is  defined  as  "the  state  of  beintr  out 
of  date;  disused."  Unfortunately  a  large  amount  of  the  ma- 
chinery and  equipment  used  in  rail- 
road  shops  is  obsolete  to  the  extent  that 
it  has  gone  out  of  date  and  can  no 
longer  be  efficiently  operated.  Even 
more  unfortunate,  however,  is  the  fact 
that  the  second  part  of  the  definition  does  not  apply  since 
this  machinery  is  now  being  used,  no  matter  how  uneco- 
nomically,  and  at  a  considerable  cost  for  labor  and  delaved 
repair  work.  It  may  be  dangerous  to  draw  comparisons,  but 
a  prominent  automobile  manufacturer  stated  recently  that  he 
could  not  afford  to  operate  machine  tools,  for  example,  after 
they  are  two  years  old.  In  this  length  of  time  they  have 
earned  their  cost  many  times  over  and  if  not  readily  salable 
as  second-hand  tools,  they  are  scrapped  in  favor  of  more 
efficient,  productive  types.  Admitting  the  fundamental  dif- 
ference between  railroad  shops  with  diversified  repair  work 
and  autcMnobile  plants  manufacturing  standard  products, 
there  is  no  reascm  why  railroad  shops  should  swing  to  the 
other  extreme  and  be  required  to  operate  with  machines 
indefinitely  old.  Two  years  is  an  extremely  low  estimate  of 
the  useful  life  of  machine  tools,  but  some  reasonable  period, 
as  for  example  10  years,  should  be  decided  on  and  used  as 
a  basis  in  accounting  for  depreciation.  Developments  in  the 
design  and  improvement  of  machine  tools  are  so  rapid  that 
most  machines  10  years  old  are  hopelessly  out  of  date  as 
production  tools  and  can  no  longer  be  used  economically  in 
shoj>s  handling  any  considerable  amount  of  work.  Especially 
in  the  centralized  production  departments  of  railroad  shops 
is  it  necessary  and  good  economy  to  employ  only  modem, 
high  capacity  machines.  Old  machines  should  be  retired  and 
this  can  be  accomplished  by  setting  aside  annually  an  amount 
of  money  equal  to  10  per  cent  of  the  value  of  railway  ma- 
chine shop  tools,  charging  it  to  the  depreciation  account. 
Then,  at  the  end  of  the  10  years,  it  will  be  possible  for  the 
shops  to  benefit  by  the  installation  of  new  and  improved 
machinery  which  is  not  held  up  due  to  difficulty  in  obtaining 
the  necessary  capital.  The  high  cost  of  labor  and  the  high 
cost  of  equipment  held  out  of  service,  cwnbined,  make  it 
imperative  that  obsolete  machinery  and  shop  tools  be  re- 
placed as  fast  as  possible  by  modem  productive  machinery. 


There   is   one  operation   in   setting   locomotive   valve  gears 
which   may   be  materially   speeded   up,   especially   in   some 

shops,  without  in   any  way   reducing 
Save  Time  the  quality  or  accuracy  of  the  work. 

in  The  operation  referred  to  is  revolving 

Valve  Setting  the  main  driving  wheels  in  valve  set- 
ting to  obtain  the  dead  centers,  lead, 
cut-off  and  travel  marks.  In  many  shops  the  driving  wheels 
are  now  revolved  at  a  considerable  expense  of  time  and 
physical  effort,  the  common  method  being  to  relieve  the  spring 
weight  on  the  wheels  as  much  as  possible,  apply  rolls  beneath 
them  and  draw  the  rolls  together  until  the  wheels  just  clear 
the  rail.  Hand  operation  of  the  rolls  by  a  long  handled 
ratchet  revolves  the  wheels.  The  difficulty  with  this  method 
is  in  the  large  amount  of  physical  effort  required  to  tum  the 
rolls,  which  in  many  cases  slip  and  do  not  make  the  wheel-; 
revolve.  A  considerable  proportion,  possibly  35  per  cent,  of 
the  time  required  to  set  valves  is  now  spent  turning  the  driv- 
ing wheels,  and  the  remedy  for  this  condition  is  rapid  power 
revolution  of  the  driving  wheels  in  valve  setting.  In  some 
cases,  air  motors  have  been  applied  to  the  rolls,  thereby 
reducing  materially  the  labor  involved,  but  the  results  with 
this  method  have  not  been  wholly  satisfactory  due  to  con- 
tinued sticking  and  slipping  of  the  wheels.  Some  device  0*" 
greater  power  should  be  provided.  It  is  possible  to  design  1 
set  of  power  driven  rolls  of  mgged  constmction,  sufficient!} 
large  in  diameter  to  eliminate  practically  all  slipping  be 
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{,veen  the  rolls  and  the  driving  wheels.  An  efficient  form  of 
jrive  tor  such  a  mechanism  has  already  been  devised  in  the 
application  of  an  electric  motor  to  a  four-wheel  truck,  con- 
5ecte<i  to  the  rolls  by  a  powerful,  universal  joint.  With  the 
^-eiglit  relieved  from  the  main  driving  boxes  and  a  suffi- 
ciently powerful  motor  to  drive  the  rolls,  no  difficulty  will 
[)£  found  in  revolving  the  driving  wheels.  The  time  saved 
t)V  rapid  power  revolution  of  driving  wheels  in  valve  setting 
i;  doubly  important  because  it  occurs  during  the  last  day 
or  two  the  locomotive  is  held  in  the  shop  for  repairs.  The 
reduction  of  this  time  by  one  day  for  one  locomotive  would 
niorc  than  pay  the  cost  of  a  set  of  new  power  rolls. 


COMMUNICATIONS 


It  would  be  difficult  to  conceive  of  circumstances  more  try- 
ing to  the  men  in  the  car  department  than  exist  at  this  time. 

Ever  since  1917  the  problem  of  keeping 
An  Eye  equipment  in  condition  has  been  a  dif- 

to  the  ficult    one.      The    percentage    of    bad 

Future  order  cars  has  been  high  and  freight 

cars  have  been  used  so  intensively  that 
little  progress  has  been  made  in  getting  them  repaired,  ex- 
cept during  a  few  short  periods  of  light  traffic.  Now  that 
cars  are  being  returned  to  the  owning  roads  and  large  num- 
bers are  idle,  the  conditions  are  favorable  for  doing  a  good 
deal  of  repair  work,  but  the  critical  financial  situation  of 
many  of  the  railroads  makes  this  impossible.  Cars  reaching 
the  hcMTie  road  are  merely  being  set  aside  and  bad  orders  are 
steadily  increasing.  The  number  of  unserviceable  cars  on 
March  23  was  459,411,  the  highest  figure  ever  recorded. 

There  is  no  question  that  immediate  economies  are  called 
for,  but  it  would  be  a  mistake  to  allow  this  to  interfere  with 
the  problem  of  future  repairs.    The  cost  of  almost  any  work 
can  be  materially  reduced  if  it  is  carefully  planned  in  ad- 
vance.    In  car  work  there  has  been  too  much  of  a  tendency 
to  leave  the  decision  as  to  how  to  handle  the  job  to  the  re- 
pairman.   This  has  resulted  in  costly  methods  of  doing  work 
without  efficient  specialized  equipment.     Furthermore,  it  has 
led  to  waste  through  repeated  replacement  in  kind  of  parts 
that  should  have  been  strengthened.     This  is  an  opportune 
time  to  lay  plans  for  correcting  wrong  conditions.     As  cars 
are  bad  ordered,  they  should  be  carefully  inspected  with  the 
ideas  mentioned  above  in  mind.     If  a  large  number  of  one 
class  need  heavy  repairs,  a  schedule  for  handling  the  work 
can  be  outlined.     By  obtaining  material   in   advance   and 
systematizing  the  operations,  work  can  be  greatly  expedited. 
Some  classes  of  cars  are  continual  sources  of  trouble,  and 
under  normal  conditions   would  have  been  retired   without 
question.     There  has  developed  in  recent  years  a  practice 
of  keeping  cars  in  service  almost  irrespective  of  the  amount 
of  repairs  required,  though  this  is  in  many  cases  the  costliest 
policy  that  could  be  followed.     The  old  equipment  of  low- 
capacity  often  shows  a  high  repair  cost  per  car.    If  the  figure 
is  changed  to  the  cost  per  ton  of  capacity,  it  is  still  higher, 
and  if  it  could  be  ascertained  on  the  basis  of  the  ton  mile,  it 
would  probably  be  startling.    This  is  the  measure  that  should 
be  applied  when  deciding  what  cars  are  not  economical  to 
repair.     Traffic  is  certain'  to  increase  again,  and  when  that 
time  comes  the  roads  cannot  afford  to  put  up  with  the  inter- 
ruptions to  traffic  and  the  handicap  to  the  shops  that  would 
result   from  keeping  a  large  number  of  old,  weak  cars  in 
■service. 


The  Temperature  at  Which  carburizing  should  be  carried  out 
should  be  just  above  the  critical  temperature  of  the  steel,  or  1650 
deg.  F.,  generally  speaking.  To  operate  at  a  lower  temperature 
will  decrease  the  rate  of  penetration,  thus  increasing  the  cost,  and 
to  operate  at  a  very  much  higher  temperature  will  not  only  pro- 
duce a  very  high  carbon  surface  with  its  tendency  to  crack  and 
peel,  but  may  burn  the  pieces  beyond  reclaiming.  Correct  known 
temperatures  are  essential  to  success. — The  Melting  Pot. 


Selecting    Foremen 

rr^  T-  Washington,  D.  C. 

To  THE  Editor: 

In  the  March  number  of  the  Railway  Mechanical  Engi- 
neer, views  are  asked  as  to  what  training  a  foreman  should 
have.  When  this  was  read  a  man  of  wide  railroad  experi- 
ence happened  to  be  near  and  he  was  asked  the  question  as 
to  what  is  necessar}'  to  make  a  good  foreman.  The  answer 
came,  quick  as  a  flash,  "They  can't  be  made."  "You  mean 
they  have  to  be  born?"    "Yes,"  was  the  answer. 

This  question  of  foremen  is  one  that  all  of  us  have  given 
considerable  thought  ever  since  the  day  we  were  trying  to 
determine  the  requisites  in  order  to  qualify  ourselves  for  a 
foreman's  job.  There  is  more  truth  than  poetry  in  the  state- 
ment that  foremen  have  to  be  born,  but  it  is  really  only  a 
half  truth,  as  numbers  of  men  have  been  made,  some  actu- 
ally hand-molded.  What,  then,  is  necessary— can  the  points 
be  defined— is  it  possible  to  take  a  man's  measure  and 
determine  accurately  whether  he  is  a  potential  official? 

In  the  "box"  calling  for  views  on  this  subject,  the  state- 
ment is  made  that  as  a  rule  the  best  mechanics  are  selected 
for  minor  officials.  If  this  rule  were  followed  blindly,  we 
would  soon  be  shipwrecked,  as  it  has  nothing  whatever  to 
do  with  a  man's  capacity  to  accept  and  profit  by  advance- 
ment and  should  be  only  incidental. 

It  is  necessar)'  to  study  a  man  for  some  time  to  determine 
his  capabilities.  First,  is  he  honest  in  every  way?  Second, 
is  he  substantial,  that  is,  dependable  in  an  all  around  and 
general  way?  Next,  is  he  subject  to  the  influence  of  other 
men  in  the  shop;  is  he  prejudiced  or  narrow-minded?  Who 
are  his  associates  and  what  does  he  do  with  his  spare  time  ? 
Is  he  ambitious  and  does  he  feel  that  railroading  offers  ample 
opportunities  to  make  him  anxious  to  make  it  his  life  work  ? 
Does  or  can  he  exert  good  influence  over  men,  and  can  he 
talk  forcibly— to  the  point  and  with  conviction  when  neces- 
sar}- ?  Will  he  study  his  job  and  endeavor  to  perfect  himself 
m  the  profession,  realizing  that  there  are  many  angles  to  it 
and  many  units  that  go  to  make  up  the  whole?  Last  but 
not  least,  can  he  control  himself  and  thus  permit  his  mind  to 
function  properly  in  times  of  dire  stress  or  emergency? 

Human  nature  is  the  same  yesterday,  today  and  tomorrow, 
but  there  is  too  much  loose  talk  going  the  rounds  about  men 
having  no  ambition  and  about  it  being  well  nigh  impyossible 
to  recruit  the  quota  of  minor  officials.  Because  you  "happen" 
to  pick  out  four  or  five  men  and  ask  them  how  they  would 
like  to  take  Jim  Jones'  place  and  they  state  that  they  would 
prefer  to  remain  in  the  ranks,  it  does  not  follow  that  such  a 
conclusion  is  correct.  The  trouble  is  really  with  the  man- 
agement, for  a  live  organization  will  assure  itself  at  all  times 
of  sufficient  potential  officials,  as  otherwise  it  will  deteriorate 
and  eventually  fail.  We  anticipate  our  needs  on  other  scores 
and  must  do  so  for  future  foremen.  It  has  been  truly  said 
many  times  and  in  many  ways  that  the  foreman  is  the  life 
blood,  if  not  the  mechanical  department  itself,  to  all  intent 
and  purposes. 

If  a  higher  official  asks  a  master  mechanic  for  a  man  to 
go  to  another  division  for  promotion  and  he  has  none  avail- 
able, it  is  an  admission  on  his  part  that  he  is  not  anticipating 
or  planning  for  the  future,  and  therefore  that  little  can  be 
expected  from  him  as  far  as  better  results  are  concerned. 
He  should  be  glad,  if  it  were  possible,  to  train  men  for  the 
whole  system  and  take  pride  in  and  profit  by  their  success. 
It  is  worth  while  to  be  able  to  pick  a  winner  and  the  best 
training  obtainable  is  by  teaching  others. 

The  master  mechanic  dictates  the  policy  of  his  shop,  his" 
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subordinates  execute  it,  therefore  the  most  important  item  of 
all — choosing  and  making  the  subordinates — should  be  the 
master  mechanic's  particular  duty.  The  general  foreman 
should,  of  course,  be  consulted,  but  he  should  not  select  the 
men  alone.  This  is  a  tedious  operation  requiring  the  highest 
skill,  and  the  highest  official,  who  is  supposed  to  be  the 
most  skilled,  should  perform  the  task.  Letting  general 
foremen  and  roundhouse  foremen  select  their  subordinates 
invariably  tends  to  stabilize  or  deteriorate  the  quality  of  the 
foremen,  whereas  if  the  higher  official  selects  them,  the 
quality  should  be  persistently  improved.  From  another 
angle,  where  various  men  handle  this  operation  uniformity  is 
not  secured,  while  if  the  master  mechanic  selects  them  all,  by 
and  with  the  advice  of  his  subordinates,  uniform  results  will 
be  obtained,  mistakes  in  analysis  can  be  more  readily  deter- 
mined and  guarded  against. 

As  a  concrete  example  the  master  mechanic  says,  "Mr. 
General  Foreman,  I  want  you  to  consult  your  subordinates, 
study  and  observe  the  workmen  and  give  me  the  names  of 
four  men  for  prospective  machine  shop  foremen,  four  for 
roundhouse  foremen,  two  for  boiler  foremen  and  two  for 
general  foremen.  I  will  then  acquaint  myself  with  these 
men  in  order  to  determine  if  they  will  prepare  themselves, 
in  anticipation  of  promotion.  Give  this  matter  mature 
thought  for  I  will  not  approve  your  recommendations  without 
personal  investigation  in  each  case  and  I  am  determined  to 
have  sufficient  supervisory  material  in  the  making  to  fill  all 
needs."  A  little  talk  with  these  men,  after  due  deliberation 
and  observation,  should  encourage  them  to  make  ready  for 
promotion,  and  if  their  enthusiasm  is  aroused  they  will  make 
good.  Impress  upon  these  men  the  required  fundamentals, 
get  them  to  thinking  and  planning  and  enthusing,  tell  them 
that  their  ability  must  grow  if  they  expect  it  to  bring  more 
money  each  year,  encourage  them  to  consult  with  and  study 
their  superiors  and  invite  them  to  attend  a  staff  meeting  from 
time  to  time.  They  can  use  their  imagination  and  be  ac- 
quiring skill  as  a  supervisor  so  that  there  will  be  no  ques- 
tion about  their  making  good  when  their  time  for  promotion 
comes. '      v  V  »•  ^^  /  •  •: ^y^{  ■-  John  Mitchell. 


tion  of  the  various  codes  of  rules  applying  to  fusion  welding 
These  include  the  A.  S.  M.  E.  boiler  code,  the  regulations 
of  the  Department  of  Commerce  Steamboat  Inspection  Serv- 
ice,  Lloyd's  Register  of  Shipping,  the  Underwriters'  Labora- 
tory,  the  National  Board  of  Fire  Underwriters,  the  American 
Railway  Association  (M.  C.  B.),  and  the  Interstate  Com- 
merce Commission  specifications  for  gas  shipping  containers. 
The  status  of  welding  regulations  in  the  various  states  is 
briefly  summarized  and  where  specific  regulations  have  been 
developed  these  are  given.  There  is  also  a  catalogue  section 
in  which  are  described  equipment,  materials  and  supyilies 
sold  commercially  for  use  in  welding.  The  book  forms  a 
valuable  reference  work  from  which  the  practical  welder  may 
obtain  much  fundamental  knowledge  of  correct  practices  for 
a  wide  range  of  work,  and  to  which  the  general  reader  may 
refer  for  the  meaning  of  terms  and  for  a  knowledge  of  the 
status  of  the  different  branches  of  the  art. 


'■•\r:f^^y:s'r.<:    '   NEW  BOOKS   ■■■'■■■■■■'■■'  " 

The  Welding  Encyclopedia.    Compiled  and  edited  by  L.  B.  Mac- 
Kensie  and  H.  S.  Card,  editors  of  the  Welding  Engineer,  336 
pages,  6  in.  by  9  in.,  illustrated.    Bound  in  cloth.    Published  by 
^  ■:     the  Welding  Engineer  Publishing  Company,  608  South  Dear- 
born street,  Chicago. 

The  development  of  fusion  welding  processes  and  the  rapid 
extension  of  their  application  in  industry  during  the  past 
decade  has  created  a  field  which  is  now  becoming  highly 
specialized.  Although  several  books  have  been  published 
dealing  with  various  phases  of  welding,  the  greater  part  of 
the  literature  on  the  subject  is  not  available  to  the  practical 
welder  for  the  reason  that  it  is  widely  scattered  through  peri- 
odical publications  dealing  primarily  with  other  matters. 
The  Welding  Encyclopedia  brings  together  in  one  volume  a 
wide  range  of  knowledge  concerning  welding  practice,  equip- 
ment and  auxiliary  appliances  for  all  classes  of  work.  About 
one-third  of  the  subject  matter  is  an  illustrated  definition 
section  in  which  all  words,  terms,  and  trade  names  used  in 
the  welding  trade  are  defined.  Short  treatises  are  included 
in  this  section  on  a  number  of  the  more  important  topics  and 
it  also  serves  as  an  index  to  the  subject  matter  in  the  special 
chapters  on  the  oxy-acetylene,  electric  arc,  electric  resistance 
and  Thermit  processes,  the  use  and  care  of  equipment,  boiler 
welding,  and  the  heat  treatment  of  steels,  which  follow  the 
definition  section.  A  valuable  feature  of  the  book  is  the 
section  on  Rules  and  Regulations,  which  contains  a  compila- 


Steam  Locomotives  of  the  Present  Time  (Die  Damptiokomotivcn 
der  Gegenwart).  By  Robert  Garbe.  7j4  in.  by  lOj^  in., 
illustrated.  Volume  1,  859  Pages;  volume  2,  54  lithographed 
tables  and  drawings.  Published  by  Julius  Springer,  Link- 
strasse  23,  Berlin  W.  9,  Germany. 

This  is  a  second  edition  of  this  well-known  work  originally 
published  in  1907.  The  text  has  been  brought  up  to  date 
and  an  attempt  has  been  made  to  present  the  same  well- 
rounded  survey  of  locomotive  development  in  all  countries 
that  was  given  in  the  earlier  work.  Apparently  the  war 
interfered  with  the  compilation  of  data  and  some  parts  of 
the  book  are  unfortunately  incomplete. 

The  book  opens  with  an  historical  sketch  of  the  use  of 
highly  superheated  steam  in  locomotives  and  a  discussion 
of  the  essential  progress  in  locomotive  building  in  the  past 
20  years.  The  first  chapter  deals  with  superheat  as  a  work- 
ing medium,  the  question  being  discussed  largely  from  the 
theoretical  viewpoint.  The  succeeding  chapters  are  devoted 
to  the  calculation  of  the  main  dimensions  of  superheated 
steam  locomotives,  two-cylinder  and  multi-cylinder  locomo- 
tives with  simple  and  double  expansion  and  the  uniflow 
engine  of  which  a  rather  extended  discussion  is  given.  Va- 
rious types  of  superheaters  are  described  and  noteworthy 
structural  details  of  more  recent  locomotives  are  discussed. 
A  section  is  devoted  to  the  latest  developments  in  feed  water 
heating.  The  superheated  steam  locomotives  of  the  Prussian 
State  Railways  are  described  and  the  section  following  is 
devoted  to  superheated  locomotives  of  various  railroads  in 
countries  other  than  Germany.  The  American  locomotives 
are  described  in  this  and  in  a  previous  chapter  but  the  types 
shown  cannot  be  classed  as  typical  examples  of  the  latest 
developments  in  motive  power  in  this  countr}'.  The  results 
of  numerous  tests  of  superheated  steam  locomotives,  prin- 
cipally in  Germany,  are  set  forth  and  it  is  notable  that  these 
are  nearly  all  from  seven  to  ten  years  old.  The  concluding 
chapters  deal  with  details  of  design  and  operating  methods. 

Apparently  the  principal  shortcoming  of  the  book  is  the 
lack  of  complete  and  up-to-date  information  concerning  the 
locomotive.s  built  by  the  allied  countries.  This,  however,  is 
not  of  primary  importance  as  American  readers  would  be 
chiefly  interested  in  the  book  for  the  information  they  might 
obtain  regarding  the  progress  that  has  been  made  in  Ger- 
many in  the  years  during  which  communication  was  inter- 
rupted. Apparently  the  descriptions  of  German  motive  power 
have  been  given  painstaking  attention  and  the  work  of  Ger- 
man designers  during  and  since  the  war,  is  here  presented 
for  inspection  for  the  first  time. 
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hard  wood  behind  the  piece  being  drilled  — The  Melting  Pot. 
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For  a  number  of  years  past  the  Railway  Mechanical 
Engineer  has  published  lists  of  dimensions,  weights  and 
ratios  in  connection  with  the  descriptions  of  new  locomotives. 
It  is  felt  that  in  view  of  the  many  new  developments  in  re- 
ant  years,  the  data  furnished  docs  not  meet  the  present  re- 
quirements. It  has  been  decided  to  revise  the  form  of  tabula- 
lion  hitherto  used  and  in  order  that  the  new  form  should 
represent  the  best  practice,  suggestions  have  been  invited 
from  a  number  of  authorities  on  locomotive  design.  The 
paper  by  Mr.  Fry,  presented  below,  is  the  first  contribution 
on  this  subject.    Others  will  appear  in  later  issues. — Editor. 

IN  passing  judgment  on  a  loconiotive  design,  attention  must 
be  given  not  only  to  the  dimensions  but  to  the  proportion 
in  which  these  stand  to  each  other.  These  proportions 
are  conveniently  measured  by  the  factors  discussed  below. 
Before  entering  the  discussion  it  is  well  to  note  that  the 
l)roportion  between  the  dimensions  is  more  conveniently  ex- 
jiressed  as  a  "factor"  than  as  a  "ratio."  It  must  be  re- 
membered that  a  ratio  must  be  expressed  as  the  relation 
of  one  number  to  another  and  not  as  a  single  number.  For 
example,  if  a  locomotive  with  202,000  lb.  on  drivers  has  a 
rated  tractive  effort  of  45,000  lb.  we  may  say  that  the 
ratio  of  adhesion  is  4.1  to  1  or  that  the  factor  of  adhesion 
is  4.1,  The  latter  form  of  expression  is  the  more  con- 
venient. 

It  is  also  convenient  to  give  each  factor  a  name  and  to 
designate  each  by  a  definite  letter;  thus  (A)  for  the  Factor 
of  Adhesion,  (B)  for  the  Boiler  Factor,  and  so  on,  as 
>hown  below. 

Factors 
The  most  important  factors  in  common  use  are: 

A         17  ^       f  Aju    •  adhesive  weight 

A  =  Factor  of  Adhesion  = ; : ^- — 

rated  tractive  effort 


B  =^  Boiler  Factor  = 


rated  tractive  effort 
evaporative  heating  surface 


C  .=  Combustion  Factor  =    evaporative  heating  surface 

grate  area    . 
BD  =:  Boiler  Demand  Factor  =  "f  ■:''■/■ '\ 

rated  tractive  effort  X  driving  wheel  diameter  V-\  •*•■   V 
- -^  .  evaporative  heating  surface  .'.;,.■•. 

E  =  Factor  of  Efficiency  of  Design        v.?--  V:;  ■.;   '^>  /;;;.-; -^Av 
/-:.  ■,■::-..  ■.  total  weight  :'^- ■:-^':-- .^     :'  •:■ 

.  ••'  •■"../  evaporative  heating  surface-  ^  -     :  ■':    ■,'---.. 

Sh/S  =  Superheater  surface  as  percent  of  evaporative 
heating  surface. 

Before  considering  the  factors  in  detail  two  of  the 
dimensions  entering  into  them  require  attention.  These  are 
the  tractive  effort  and  the  heating  surface.  The  rated  tractive 
effort  (R.T.E.)   is  computed  from  the  well  known  formula 


R.T.E.  = 


(0.85d-s  P  S 


here  d  is  the  cylinder  diameter,  s  the 


stroke  and  D  the  driving  wheel  diameter,  all  in  inches,  while  . 
P  is  the  boiler  pressure  in  pounds  per  square  inch.'    The 
force  thus  computed  is  the  maximum  tractive  force  deliverable 
by  the  cylinders  at  the  rim  of  the  drivers  if  the  cut-off  is  long  ^' 
enough  to  give  92  per  cent  of  the  boiler  pressure  as  mean 
effective  pressure,  and  if  the  machine  friction  absorbs  about 
8  per  cent  of  the  indicated  c>'linder  power  (0.92  x  0.92  =z   - 
0.85  nearly).     Even  though  these  assumptions  do  not  hold  - 
exactly,  it  is  desirable  to  use  the  factor  0.85  in  all  cases  so 
that  the  rated  tractive  effort  is  a  definite  measure  of  those 
dimensions  of  the  cylinders,  drivers  and  steam  pressure  which 
determine  the  tractive  force. 

The  heating  surface  used  in  computing  the  factors  is  the 
total  evaporative  heating  surface  made  up  of  the  firebox, 
tube  and  flue  heating  suffaces,  the  superheating  surface 
being  left  for  separate  consideration.  Considerable  use  has 
been  made  of  the  so-called  "equivalent  heating  surface" 
which  is  taken  to  be  the  evaix)rative  surface  plus  l.S  times 
the  superheating  surface.     This  is,  however,  a  purely  arbi- 
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subordinates  execute  it,  therefore  the  most  important  item  of 
all — choosing  and  making  the  subordinates — should  be  the 
master  mechanic's  particular  duty.  The  general  foreman 
should,  of  course,  be  consulted,  but  he  should  not  select  the 
men  alone.  This  is  a  tedious  o{)eration  requiring  the  highest 
skill,  and  tiie  highest  ofticial,  who  is  sup])osed  to  be  the 
most  skilled,  should  j)erform  the  task.  Letting  general 
foremen  and  roundliouse  foremen  select  their  subordinates 
invariably  tends  to  stabilize  or  deteriorate  the  (|uality  of  the 
foremen,  whereas  if  the  higher  ofticial  selects  them,  the 
(jualitv  sliould  Ik-  ])ersi>tenily  imi)r()ved.  From  another 
angle,  where  various  men  handle  this  operation  uniformity  is 
not  secured,  while  if  the  master  mechanic  selects  them  all.  by 
and  with  the  advice  of  his  subordinates,  uniform  results  will 
be  obtained,  mistakes  in  analysis  can  be  more  readily  deter- 
minetl  and  guarded  against. 

As  a  concrete  e.\ami)le  the  master  mechanic  says,  "Mr. 
General  Foreman,  I  want  you  to  consult  your  subordinates? 
.-tudv  and  observe  the  workmen  and  give  me  the  names  of 
four  men  for  prospective  macliine  shop  foremen,  four  for 
roundhouse  foremen,  two  for  boiler  foremen  and  two  for 
general  foremen.  I  will  then  accjuaint  myself  with  these 
men  in  order  to  determine  if  they  will  prepare  themselves, 
in  anticipation  of  jiromotion.  Give  this  matter  mature 
thought  for  I  will  not  approve  your  recommendations  without 
personal  investigation  in  each  case  and  I  am  determined  to 
liave  sufficient  supervisory  material  in  the  making  to  fill  all 
needs."  A  little  talk  with  these  men,  after  due  deliberation 
and  observation,  should  encourage  them  to  make  ready  for 
l)rom()tion,  and  if  their  enthusiasm  is  aroused  they  will  make 
H(xid.  Impress  upon  these  men  the  required  fundamentals, 
iret  them  to  thinking  and  planning  and  entlmsing,  tell  them 
that  their  ability  must  grow  if  they  expect  it  to  l)ring  more 
monev  each  year,  encourage  them  to  consult  with  and  study 
their  superiors  and  invite  them  to  attend  a  staff  meeting  from 
time  to  time.  They  can  use  their  imagination  and  be  ac- 
(|uiring  skill  as  a  supervisor  so  that  there  will  be  no  ques- 
tion al>out  their  making  good  when  their  time  for  ])romotion 
come.'s.  Jonx  Mitchfll. 


tion  of  the  various  codes  of  rules  applying  to  fusion  we!:; 
These  include  the  A.  S.  M.  E,  boiler  code,  the  regukr 
of  the  Department  of  Commerce  Steamboat  Inspection  : 
ice,  Lloyd's  Register  of  Shipping,  the  Underwriters'  Lai 
tory,  the  National  Board  of  Fire  Underwriters,  the  Amer' 
Railway  Association   (M.   C   B.),  and  the   Interstate  C 
merce  Commission  specifications  for  gas  shipping  contai:: 
The  status  of  welding  regulations  in  the  various  stat. 
brietly  summarized  and  where  sj^ecific  regulations  have  . 
develoj)ed  these  are  given.    There  is  also  a  catalogue  se- 
in   which   arc   descril)ed  ecjuipment,  materials   and   sup: 
sold  commercially  for  use  in  welding.    The  book  fom; 
valuable  reference  work  from  which  the  practical  welder 
obtain  much  funchmuntal  knowledge  of  correct  practices 
a  wide  range  of  work,  and  to  which  the  general  reader  ; 
refer  for  the  meaning  of  terms  and  for  a  knowledge  of 
status  of  the  different  branches  of  the  art. 
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NEW  BOOKS 

77;.-  U'rltihi:^  Emycfopcdui.  Compiled  and  edited  by  I..  B.  Mac- 
Ktn::ic  and  II.  S.  Card,  cditor.i  ,\f  t/u:  U'cidin;.:  l-ir^iiirrr.  .33(i 
pa^es.  6  in.  by  9  in.,  iUu.'^t rated.  Bound  in  cloth.  I'ltldisluul  hy 
till-  IVildin.i;  r.ni:ineir  Publisliin:.:  Company,  608  South  Dear- 
horn  street.  Chicago. 

The  development  of  fusion  welding  pnx-esses  and  the  rapid 
extension  of  their  application  in  industry  during  the  past 
decade  has  cnati'd  a  field  wliidi  is  now  liecoming  higlily 
specializi'd.  .Although  several  book-  have  ])Cen  [jublishcd 
dealing  with  various  phases  of  welding,  the  greater  part  of 
the  literature  on  tlie  >ubject  is  not  available  to  the  ])ractical 
welder  for  the  reason  that  it  is  widely  scattered  througli  juri- 
oflical  i)ublicalion<  dealing  primarily  with  otlur  matters. 
The  W'ehh'ng  Kn(yclo])e(lia  brings  together  in  one  volume  a 
widt^  range  of  knowleclge  <  oncerning  welding  practice,  equip- 
ment and  auxiliar}^  appliances  for  all  classes  of  work.  .About 
one-third  of  the  subject  matter  is  an  illustrated  definition 
>ection  in  which  all  words,  terms,  and  trade  names  used  in 
the  welding  trade  are  defined.  Short  treatises  are  included 
in  this  section  on  a  number  of  the  more  important  topics  and 
it  also  serves  as  an  index  to  the  subject  matter  in  the  S])ecial 
cha[)ters  on  the  oxy-acetylene,  electric  arc,  electric  resistance 
and  Thermit  processes,  the  use  and  care  of  equipment,  boiler 
welding,  and  the  heat  treatment  of  steels,  which  follow  the 
definition  section.  .A  valuable  feature  of  the  book  is  the 
section  on  Rules  and  Regulations,  which  contains  a  compila- 


.S'teaiii  Locomotives  of  the  Present  Time  (Die  DantptJokom-ottii 
der  Ge^cnzLKirt).  By  Robert  Garbe,  lYi  in.  hy  lOj/^  •');.. 
illustrated.  Volume  1,  859  Pages;  volume  2,  54  lithograpi .  d 
tables  and  drazi.'in.iis.  Published  by  Julius  Springer^  Lvk- 
strasse  23,  Berlin   //'.  9.  Germany. 

This  is  a  second  edition  of  this  well-known  work  origin  tilv 
jiublished  in  1907.  The  text  has  been  brought  up  to  date 
and  an  attempt  has  been  made  to  present  the  same  well- 
rounded  survey  of  locomotive  development  in  all  countries 
that  was  given  in  the  earlier  work.  Apparently  the  war 
interfered  with  the  compilation  of  data  and  some  parts  ui 
the  l)ook  are  unfortunately  incomplete. 

The  book  opens  with  an  historical  sketch  of  the  use  uf 
l^ghly  superheated   steam  in  locomotives   and   a   discussiiii 
of  the  essential  progress  in  locomotive  Iniikling  in  the  p,i-t 
20  years.    The  first  chapter  deals  with  su])erheat  as  a  wori. 
ing  medium,  the  (|uestion  being  discussed  largelv  from  t;.> 
theoretical  viewpoint.     The  succeeding  cliapters  are  devote  1 
to  the   calculation   of   the   main    dimensions   of   superheatrd 
steam  locomotives,  two-cylinder  and  multi-cylinder  loconiw 
tives    with    simjile   and    double   expansion    and   the   uniflnv 
engine  of  which  a  rather  extended  discussion  is  given.     \ .'. 
rious    txpes    of   superheaters    are    destrilied    and    notewortliv 
structural  details  of  more  recent  locomotives  are  discusse(i 
.\  section  is  devoted  to  the  latest  developments  in  feed  water 
IieatinL'.     The  superheated  steam  l(Komotives  of  tlie  Prussiaii 
State   Railways   are  descril>ed   and   the   section    following   1- 
devoted   to  superheated  locomotives  of  various  railroads   in 
countries  other  than   Germany.      The   American   locomotivi  - 
are  described  in  this  and  in  a  previous  chapter  but  the  typt - 
-hown  cannot   be  classed   as-  typical  examples  of  the  late-' 
development^  in  motive  power  in  this  countr}'.     The  result - 
of  numerous   tests  of  suju-rlieated   steam   locomotives,  prin 
( ipally  in  Germany,  are  set  forth  and  it  is  notable  that  thcM 
are  nearl\-  all  from  seven  to  ten  years  old.     The  concluding 
<  hapters  deal  with  details  of  design  and  operating  method^ 

.Apparently  the  princi|)al  shortcoming  of  tlie  book  is  thi 
lack  of  (omplete  and  up-to-date  information  concerning  th^ 
locomotive-  built  by  the  alHed  countries.  Tlii>.  however,  i- 
not  of  primary  importance  as  American  readers  would  1m 
chiefly  interested  in  the  book  for  the  information  they  mighi 
obtain  regarding  the  j)rogress  that  has  been  made  in  Ger 
many  in  the  years  during  whidi  communication  was  inter 
rupted.  .Apj)arently  the  descriptions  of  German  motive  powt'i 
have  l»een  given  painstaking  attention  and  the  work  of  Ger- 
man designers  during  and  since  the  war,  is  here  presented 
for  inspection  for  the  fir.st  time. 


Iv  Boring  Sheet  T?rass  it  is  0  good  idea  to  place  a  piece  of 
hard  wood  behind  the  piece  being  drilled  — The  Melting  Pot. 
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lor  a  number  of  years  past  the  Kail'j.'ay  Mechanical 
l.u'^iui'er  has  fyuhlished  lists  of  dimensions,  '^eights  and 
ri'ins  in  connection  n'ith  the  descriptions  of  ticu.'  locomotives. 
I:  is  jell  that  in  vie-i  of  the  many  nen'  developments  in  rc- 
■  •nt  years,  the  data  furnished  docs  not  meet  the  present  re- 
,  in  ments.  It  has  been  decided  to  revise  the  form  of  tabula- 
.:ni  hitherto  us(d  and  in  order  that  the  neiv  form  should 
i<  present  the  best  practice,  sui^i^eslions  have  been  invited 
'rom  a  number  of  authorities  on  locomotive  desii^n.  The 
piper  b\'  Mr.  Fry,  presented  beloiv,  is  the  first  contribution 
Oil  this  subject.     Others  'u.ill  appear  in  later  issues. — Editor. 

IX  passins;  judgment  on  a  locomotive  design,  attention  must 
he  given  not  only  to  the  dimen>ions  hut  to  tlie  proportion 
in  which  these  stand  to  each  otlier.  These  proportions 
are  conveniently  measured  by  the  factors  discussed  helow. 
J'.efore  entering  the  discussion  it  is  well  to  note  that  the 
proportion  between  the  dimensions  is  more  conveniently  ex- 
pressed as  a  "factor"  than  as  a  "ratio."  It  must  be  re- 
'lembered  that  a  ratio  must  I)e  exjiressed  as  the  relation 
"I  one  number  to  another  and  not  as  a  single  number.  For 
'  \anii)le,  if  a  lo(()motive  with  202,000  lb.  on  drivers  has  a 
rated  tractive  effort  of  45,000  lb.  we  may  say  that  the 
r.ttio  of  adhesion  is  4.1  to  1  vr  that  the  factor  of  adhesion 
, i-  4.1.  The  latter  form  of  expression  is  the  more  con- 
•  enient. 

It  is  al.so  convenient  to  give  each  factor  a  name  and  to 
designate  each  by  a  definite  letter;  thus  (A)  for  the  Factor 
•if    Adhesion,    (li)    for    the    Boiler    Factor,    and    .-^o   on.    as 
liown  below. 

Factors 

The  most  important  factors  in  common  use  are: 

adhesive  weight 


n         f^     \       •       T-                 evaix)rative  heating  surface 
L  =z  Combu.-tion  I- actor  r=  — — ^— ,----«=^. . 


A 


Factor  of  Adhesion 


B  =  Boiler  Factor  = 


rated  tractive  effort 
rated  tractive  effort 


grate  area 
BD  =3  Boiler  Demand  Factor  rz: 

rated  tractive  effort  >:  driving  wheel  diameter 
evaporative  heating  surface 
K  =-  Factor  of  I^fticiency  of  De.^igr 

total  weiiiht 


-  evaponitive  heating  surface 

^h/S  =r  Superheater  surface  as  |)enx'nt  of  evaporative 
heating  surface. 

Before  con>idering  the  factors  in  detail  two  of  the 
dimensions  entering  into  them  retiuire  attention.  These  are 
the  tractive  effort  and  the  heating  surface.  The  rated  tractive 
eftort   (R.T.K.)   is  c()m]>uted   from  the  well   kiiown   formula 


(U..S5d-s  I»\    , 


evaporative  heating  surface 


-•  d  is  the  cylinder  diameter,  .s  the 

.•stroke  and  /)  the  driving  wheel  diameter,  all  in  inches,  while 
P  is  the  boiler  pressure  in  pounds  per  S(|uare  inch.  The 
force  thus  computed  i>  the  maximum  tractivi-  force  deliverable 
h\  the  c\  linders  at  the  rim  of  the  drivers  if  the  cut-off  is  long 
enough  to  give  92  jkt  cent  of  the  boiler  pre.'isure  as  mean 
effective  pressure,  and  if  the  machine  friction  .d>sorlis  al>out 
S  j)er  cent  of  the  indicated  cylinder  i»ower  (0.02  x  0.92  — 
0.S5  nearly).  Even  though  these  assumptions  d(»  not  hold 
exactly,  it  is  desirable  to  use  the  factor  0.85  in  all  cases  so 
that  the  rated  tractive  eft'ort  is  a  definite  measure  of  those 
dimensions  of  the  c\  linders,  drivers  and  steam  pres>ure  which 
determine  the  tractive  force. 

The  heating  surface  u.^cxi  in  computing  the  factors  is  the 
total  evaporative  heating  surface  made  up  of  the  firebox, 
tube  and  flue  heating  surfaces,  the  superheating  surface 
being  left  for  separate  consideration.  (\)nsiderable  use  has 
been  made  of  the  so-called  "equivalent  heating  surface" 
which  is  taken  to  be  the  evaporative  .surface  plus  1.5  times 
the  suixjrheating  surface.     This  is,  however,  a  purely  arbi- 
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trary  figure  and  has  little  in  its  favor.  The  operation  of  a 
locomotive  is  primarily  dependent  on  the  steam  produced 
by  the  evaporative  surface.  The  addition  of  a  certain  amount 
of  superheating  surface  enables  the  steam  to  work  with 
greater  efficiency  and  thus  gives  greater  boiler  power,  but  a 
continued  increase  in  superheater  surface  would  not  give  a 
continued  increase  in  boiler  power  in  the  manner  indicated 
by  the  "equivalent  heating  surface."  To  secure  satisfactory 
CMnparisons  for  the  steam  producing  capacity  of  the  boiler 
and  also  for  the  added  efficiency  due  to  superheating,  it  is 
desirable  to  base  the  boiler  factors  on  the  evaporative  surface 
and  then  to  express  the  superheating  surface  as  a  percentage 
of  the  evaporative  surface. 


Table  1 — Avebage  Values 


OF  Various  Factors  for  Different  Locomotive 
Types 


Reference 
to  table  of 
dimensions 


TaWe   2. 


Table 
Table 

Table 
Table 
Table 


Type 

4-60 
4-6-0 
46-0 
4-6-2 
4-6-2 
46-2 
4-8-2 
2-8-0 
2  8-0 
2-8-2 
2-10-2 


Steam 

Sat. 

Suph. 

Suph. 

Sat. 

Suph. 

Snph. 

Suph. 

Sat. 

Suph. 

Suph. 

Suph. 


Date 

1910 
1910 
1920 
1910 
1910 
1920 
1920 
1910 
1920 
1920 
1920 


No.  of 
locos. 

11 

3 

3 
31 

8 
28 
10 
21 
16 
28 
12 


Oi 


Q 
y. 

It 


a. 
ca 

> 


A 

4.6 
4.3 
S.O 
4.3 
4.5 
4.3 
4.3 
4.3 
4.1 
4.1 
4.2 


10.7 
13.9 
13.S 
9.0 
11.2 
11. S 
12.6 
13.7 
17.8 
14.1 
15.0 


BD 

720 
990 
950 
620 
800 
840 
860 
800 
1.015 
870 
920 


E 

66 
80 
87 
61 
73 
76 
80 
66 
82 
75 
78 


10 


C  3 
(S  "  w 

—  O 

v<^  a 

3  3  > 

Sh/S 


16.9 

20.6 

24!i 
22.9 
23.5 

2i!4 
22.8 
24.0 


This  factor  measures  the  pounds  of  rated  tractive  effort 
to  be  developed  by  each  square  foot  of  heating  surface,  when 
the  engine  is  working  in  full  gear.  In  the  case  of  two  loco- 
motives at  the  same  speed  in  miles  per  hour  the  horse-power 
of  each  is  proportional  to  the  tractive  effort.     (The  formula 

T.V. 
is  H.P.  =     ^-  '-• ,  where  V  is  the  velocity  in  miles  per  hour.) 

Therefore  under  these  conditions  the  horse-power  required 
from  each  square  foot  of  heating  surface  is  proportional  in 
each  case  to  the  value  of  the  factor  B.  If  one  engine  lias 
-B  =  10  and  the  other  B  =  12  the  latter  is  calling  for  20 
per  cent  more  power  from  each  square  foot  of  heating 
surface. 

It  may  be  taken  that  at  slow  speeds  with  engines  in  full 
gear,  a  horse-power  can  be  developed  from  3.0  sq.  ft.  of 
heating  surface  in  a  saturated  steam  locomotive  and  from 
2.5  sq.  ft.  in  a  superheated  locomotive.  On  this  basis  the 
maximum  speed  in  miles  per  hour  at  which  the  full  rated 


tractive  effort  can  be  developed  will  he  V  = 
150 


125 
B 


for  satur- 


ated and  V  = 


B 


for  superheated  locomotives. 


Boiler  Demand  Factor 


Average  values  of  the  various  factors  are  given  in  Table  1. 
These  represent  161  locomotives  of  the  types  most  in  use  at 
present  for  main  line  service.  The  values  given  under  date 
of  1910  are  taken  from  an  earlier  compilation  made  by  the 
writer  (The  Engineer,  Oct.  13,  1911),  while  those  under 
date  of  1920  are  from  Tables  2  to  7  herewith.  The  latter 
are  all  modem  locomotives,  the  majority  having  been  put  into 
service  between  1915  and  1920,  and  all  use  superheated 
steam. . . 


A  = 


Factor  of  Adhesion 

Adhesive  Weight 


Rated  Tractive  Effort 

The  value  of  this  factor  shows  the  weight  holding  the 
wheels  to  the  rail  for  each  pound  of  average  force  tending 
to  rotate  them,  and  therefore  measures  the  ability  of  the  en- 
gine to  start  without  slipping.  In  considering  this  it  must 
be  remembered  that  the  force  developed  by  the  cylinders 
varies  throughout  the  stroke,  the  value  given  by  the  formula 
for  rated  tractive  effort  being  the  average  value,  while  the 
maximum  value  is  about  20  per  cent  higher.  With  a  clean 
dry  rail  slippage  will  not  be  likely  to  occur  so  long  as  this 
maximum  value  of  the  tractive  force  does  not  exceed  30  per 
cent  of  the  weight  on  drivers,  that  is  so  long  as  the  average 
value,  the  rated  tractive  effort,  does  not  exceed  25  per  cent 
of  the  weight  on  drivers.  In  other  words,  if  A,  the  Factor  of 
Adhesion,  has  a  value  of  4.0  or  more  the  locomotive  is  not 
likely  to  be  slippery  on  starting. 

Column  6  of  Table  1  shows  average  values  of  the  factor  A 
for  various  types  of  locomotives.  It  will  be  seen  that  the 
modem  locomotives  are  quite  uniform  in  having  values  from 
4.1  to  4.3  on  the  average.  The  tendency  is  for  the  heavy 
drag  types  such  as  the  2-8-2  and  2-10-2  to  have  the  lower 
ralues;  that  is,  for  these  engines  to  have  cylinders  of  a  size 
to  fully  utilize  all  of  the  adhesive  weight. 


gj^  __  Rated  Tractive  Effort  X  Driving  Wheel  Diameter 
Evaporative  Heating  Surface 

This  is  simply  the  boiler  factor  B  multiplied  by  the  driv- 
ing wheel  diameter,  D.  With  the  engine  in  full  gear,  tiie 
factor  BD  is  proportional  to  the  foot-pounds  of  work  done 
during  each  revolution  for  each  square  foot  of  heating  sur- 
face. It  is  evident  that  both  the  B  factor  and  the  BD  factor 
measure  the  relation  between  the  cylinder  and  boiler  dimen- 
sions, that  is  between  the  steam  consuming  and  the  steam 
producing  parts  of  the  locomotive.  The  difference  between 
the  two  factors  is  shown  in  the  following  definitions: 

When  two  locomotives  are  both  developing  their  full  rated 
tractive  effort,  or  are  both  developing  the  same  percentage  of 
their  rated  tractive  effort,  the  amount  of  horse-power  to  be 
supplied  by  each  square  foot  of  heating  surface  is  propor- 
tional, for  each  locomotive,  to  the  factor  B  when  the  speeds 
are  the  same  in  miles  per  hour,  and  is  proportional  to  the 
factor  BD  when  the  speeds  are  the  same  in  revolutions  per 
minute.  It  is  obvious  that  if  two  engines  have  the  same 
driving  wheel  diameter,  they  will  show  the  same  relationship 
whether  compared  by  their  B  or  by  their  BD  factors.  The 
difference  comes  when  two  engines  of  the  same  type  and  de- 
signed for  the  same  number  of  revolutions  per  minute  are 
intended  to  work  at  different  speeds  in  miles  per  hour  and 
have  driving  wheel  diameters  in  proportion  to  these  working 
speeds.  If  both  locomotives  are  well  proportioned  they  will 
have  approximately  the  same  value  of  BD,  while  the  slower 
speed  engine  will  have  a  correspondingly  larger  value  of  B. 
The  BD  factor  is  therefore  a  better  measure  of  the  basic  pro- 
portions of  the  locomotive. 

Values  of  the  factors  B  and  BD  from  columns  7  and  8  of 
Table  1  show  the  following  average  values  for  modern  super- 
heater locomotives: 


79* 

B 

BD 

D 

4-6-2 

11.5 

840 

73  in 

4-8-2 

12.6 

860 

68  in 

2-8-2 

14.1 

870 

62  in 

2-10-2 

15.0 

920 

62  in 

2-8-0 

17.8 

1015 

57  in 

B  = 


Boiler  Factor 

Rated  Tractive  Effort 
Evaporative  Heating  Surface 


These  figures  show  that  the  4-6-2,  4-8-2  and  2-8-2  types 
have  very  similar  values  of  BD,  the  averages  running  from 
840  to  870,  while  the  values  of  the  factor  B  increase  as  the 
driving  wheel  diameter  is  decreased.  With  the  2-10-2  and 
2-8-0  types  the  tractive  power  stands  in  a  larger  proportion 
to  the  heating  surface,  as  shown  by  the  larger  values  of  BD. 
The  fact  of  course  is,  that  these  types  having  a  large  proper- 
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tion  of  their  weight  on  driving  wheels,  offer  more  oppor- 
tunity for  providing  large  cylinders  and  less  for  providing 
heating  surface.  The  larger  values  of  BD  show  that  they 
are  adapted  for  lower  speeds  in  revolutions  per  minute,  while 
tie  proportionately  still  larger  values  of  B  (due  to  smaller 
driver  diameters)  indicate  considerably  lower  speeds  in  miles 
p.  r  hour. 

For  a  comparison  between  saturated  and  superheated  steam 
the  following  figures  are  taken  from  Table  1  for  the  Pacific 
t\pe  (4-6-2)  and  the  Consolidation  (2-8-0)  which  are  the 


only  two  classes  appearing  in  the  older  saturated  class  and 
also  among  the  more  modern  superheaters. 

-  -      r  B  BD  D 

4-6-2  Superheated   ..■'...........,.. ll.S  860  73  in, 

4-6  2   Saturated    9.0  620  (9  ia.  - 

Difference  as  percent  of  value  for  super- 
heated   engine  ^•>«««.'>. ......  .........  22  per  cent  28  per  cent 

2-8-0  Superheated  ...!.. .. ...17.8  lOlS  S7  in. 

2-8-0  Saturated 13.7  800  58  in. 

Difference  as  percent  of  value  for  super- 
heated engine   23  per  cent  21  per  cent              .' 

The  indication  is  that  when  saturated  steam  is  used  the  boiler 


3.9 

Lb. 
Road  Wt. 

St.   L.    S.   W 309,400 

Ga.   S.   ft  F 192,300 

Cen.   Ver 189,000 

Average    197,000 


L.   V 311.900 

P.    R.   R.» 308.900 

Erie    306,000 

D.   L.   &  W 305.500 

Pa.   Lines    302,000 

I,.   V 301,500 

A.  T.  &  S..  F. 300.950 

.St.   L.   S.   F 296,000 

R.  F.  &  P 293.000 

C.  R.  R.  N.  J..    291,400 

Mnnon     285,000 

C.   C.   &  0 283,000 

IB.   &  0 275,800 

T.   &    P 275,100 

M.   K.   T 272.000 

N.    Y.    C 269,400 

C.    B.   &   Q 269.200 

N.  Y.  N.  H.  &  H 266,000 

C.  G.   W 257,000 

C.    N.    R 251.200 

N.    &    W 249,300 

N.  Y.  N.  H.  &  H 246,200 

\.    C.    L 243,900 

C.   of  Ga 228,600 

r,.    T.    R 224,000 

N.  C.  ft  St.  L 319.5.50 

N.    O     &    N.    E 206,700 

M.   R.  &  B.  T 190.500 

Average    268,000 


F.ACTORS  FOR  INDIVIDUAL  LOCOMOTIVES  OF  VARIOUS  TYPES 
TABLE  2— TEN  WHEEL  TYPE.  4-6-0 


to. 

•h 

<M 

«« 

Cylinder 
diameter 
and  stroke 

V 

It 
.St 
.>  E 

i 

'S 

Rated  tractive 
effort 

• 

Evaporative 
heating  turf«ce 

1 

n 

II 

*E 

CI 

JZ 

< 

«t3 
V 

i 

c« 

o- 

<« 

u 
♦J 

c« 

S 

u 

u 
3 
m 

d 

ca 

s 

a. 
t 

4rf 

1 

o 

S 
V 

.c 
6. 

> 

e 
at  c.<» 

(And 

Lb. 

In. 

In. 

Lb.  sq.  in 

.  Lb. 

Sq.  ft. 

Sq.  ft. 

Sq.  ft 

Wa. 

dxs 

D 

P 

T 

S 

R 

Sh 

A 

B 

c 

BD 

£ 

Sli/S 

165.200 

22x28 

69 

185 

33,400 

2.474 

49.6 

532 

5.0 

13.5 

49.8 

930 

84.8 

21.6 

147.200 

21x28 

68 

200 

31.000 

2.268 

49.0 

462 

4.8 

13.6 

46.4 

980 

85.0 

20.4 

141.000 

20x28 

69 
69 

200 
195 

27,600 
31,700 

2,053 
2,270 

53.4 

•  •  •• 

404 
466 

5.1 
5.0 

13.5 
13.5 

38.5 

930 
946 

92.5 
87.4 

19.7 

151,000 

20.6 

TABLE  3— PACIFIC 

TYPE,  4-6-2 

.' :  '}'■ : 

204.600 

27x28 

73 

205 

48.600 

4,116 

95.21 

980 

4.2 

11.8 

43.3 

860 

71.3 

23.6 

201.800 

27x28 

80 

205 

44,500 

4,035 

70.0 

1.155 

4.5 

11.0 

57.5 

880 

76.5 

28.7 

197,000 

27x28 

79 

200 

43,800 

3,824 

70.8 

880 

4.5 

11.4 

55.5 

905 

78.0 

22.5 

192,200 

27x28 

73 

200 

47,500 

3.680 

91.3 

760 

4.1 

12.9 

40.3 

940 

83.0 

20.7 

193,000 

26x26 

80 

205 

38.250 

3,680 

55.4 

845 

5.1 

10.4 

76.5 

830 

82.0 

23.0 

192,200 

27x28 

73 

205 

48,800 

4,103 

75.0 

980 

3.9 

11.9 

54.8 

870 

73.5 

23.9 

180,000 

25x28 

73 

20O 

40.800 

4,110 

66.5 

942 

4.4 

9.9 

62.0 

725 

73.1 

22.9 

191.000 

26^x28 

73 

200 

45.800 

4.200 

63.5 

996 

4.2 

10.9 

66.2 

795 

70.5 

23.8 

188,000 

26x28 

68 

200 

47,300 

4.20S 

66.7 

975 

4.0 

11.2 

63.0 

765 

69.6 

23.2 

181,400 

26x28 

79 

210 

42,800 

3,757 

94.8 

816 

4.2 

11.4 

35.8 

900 

78.2 

21.6 

179.000 

26x28 

73 

190 

41,900 

4,048 

62.6 

935 

4.3 

10.3 

64.4 

755 

70.5 

23.1 

177.000 

25x30 

69 

200 

46.000 

3.982 

53.8 

955 

3.8 

11.6 

74.2 

800 

70.5 

24.0 

167.000 

25x28 

73 

200 

40,700 

3.341 

66.7 

794 

4.1 

12.2 

SO.O 

890 

83.0 

23.8 

173.400 

26x28 

73 

185 

40,900 

3,780 

59.6 

844 

4.3 

10.8 

63.4 

790 

72.8 

22.3 

165.000 

25x28 

73 

20O 

40,700 

3.838 

57.5 

870 

4.0 

10.6 

67.0 

770 

71.0 

22.7 

171,300 

2354x26 

79 

200 

30,900 

3.427 

56.5 

803 

5.6 

11.1 

60.6 

875 

78.5 

23.4 

171,300 

27x28 

74 

180 

42.200 

3.364 

5f.7 

751 

4.1 

12.5 

57.5 

930 

80.0 

21.3 

165,000 

26x28 

79 

200 

40,800 

3,315 

59.2 

776 

4.0 

12.3 

56.0 

970 

80.5 

22.7 

152,400 

25x28 

73 

190 

38,700 

3,732 

56.0 

794 

3.9 

10.4 

66.8 

755 

69.0 

21.3 

150.700 

23^x30 

73 

210 

40,500 

3.076 

53.3 

640 

3.5 

13.2 

57.8 

960 

82.C 

20.8 

163.900 

22j4x28 

70 

200 

34,400 

3,359 

44.7 

756 

4.8 

10.2 

75.0 

720 

74.0 

22.6 

153,100 

24x28 

79 

200 

34.800 

3,.^55 

53.5 

730 

4.4 

10.4 

63.0 

820 

73.5 

21.8 

151.000 

23x28 

68 

200 

37,000 

3,345 

565 

792 

4.1 

11.0 

59.2 

750 

73.0 

23.7 

138,000 

23x28 

69 

190 

34,700 

2,689 

50  6 

605 

4.0 

12.9 

.53.0 

890 

85.0 

27.5 

146.700 

23x28 

69 

185 

.^3.800 

2,826 

50.6 

592 

4.3 

12.0 

SS.9 

825 

79.4 

21.0 

143,500 

23x28 

69 

185 

33.800 

2.891 

52.4 

592 

4.3 

11.8 

55.2 

805 

75.8 

20.8 

130,500 

22x28 

68 

200 

33,900 

2.573 

46.0 

546 

3.9 

13.2 

56.0 

900 

80.5 

21.2 

123,400 

21x26 

64 
73 

190 
197 

29,000 

2.4 -.7 

44.3 

•  ••• 

558 
810 

4.3 
4.3 

12.0 
11.5 

54.5 

765 
835 

79.0 
76.0 

23.0 

169,000 

40.300 

3.540 

22.9 

•U.  S.  R.   A..   4-6-2   TJ.      tU.   S.  R.   A..  4-6-2  A. 


TABLE  4— MOUNTAIN  TYPE.  4-8-2 


A.  T.  &  S.  F 367,700 

*C.  &  0 352,000' 

N.   Y.   C 343,000 

N.    &   W 341.000 

R.   1 337.000 

•S.    Ry .127.000 

G.    N.    R 326,000 

S.   A.   L 316.000 

.So.   Ry 314,800 

C.    P.    R 286.000 

.Average    330.700 


243,100 
243.000 
234.000 
236,000 
224.000 
224,500 
218.000 
210,500 
209.800 
192,000 

223,500 


28x28 
28x30 
28x28 
29x28 
28x28 
27x30 
28x32 
27x28 
27x28 
23^.x32 


69 

69 
69 
70 
69 
69 
62 
69 
6Q 
70 

69 


200 
200 
185 
200 
185 
200 
180 
190 
190 
200 

193 


54,100 
58,000 
50,000 
57,200 
50,000 
53.900 
61,900 
47.800 
47.800 
42.900 


4,802 
4.662 
4.430 
3,984 
4.117 
4,121 
4,540 
3.715 
3.668 
3,667 


71.5 
76.3 
6r!.R 

62.7 
70.  S 
78.0 
66.7 
66.7 
59.6 


52,400    4,170 


1.08f 

1,078 

1,212 

882 

944 

<'57 

1,075 

865 

942 

760 

9S0 


4.5 
4.3 
4.7 
4.1 
4.5 
4.2 
3.5 
4.4 
4.4 
4.5 

4.3 


11.3 
12.2 
11.3 
14.3 
12.1 
13.1 
13.6 
12.9 
13.0 
11.7 

12.6 


67.1 
61.1 
66.2 
49.5 
65.8 
58.3 
58A 
55.6 
55.0 
61.5 


780 
843 
780 
1.0 10 
840 
905 
840 
890 
900 
615 

860 


76.5 
75.5 
77.5 
85.5 
61.0 
79.3 
72.0 
85.0 
85.5 
78.0 


22.6 
23.2 
27.4 
22.1 
22.9 
23.2 
23.7 
23.3 
25.7 
80.7 

2li 


•U.  S.  R.  A..  4-8-2-B.     tU.  S.  R.  A..  4-8-2-A. 


TYPE   5— CONSOLIDATION  TYPE.  2-8-0 


D.    *    H 293,000  267,500 

L.   S.   &  I 268,000  238,000 

W.  ft  L.  E ?66,50O  236.000 

Pa.    Lines    249,500  226.900 

D.   T.   ft   1 245.000  220.000 

W,   Md 244.500  217,500 

K.   ft  M 239,500  209,500 

Interstate     222.600  192.200 

B.  ft   M 211.000  186.000 

Toledo  Ter 193,000  176.000 

St.   L.   S.   W 232,800  202,300 

D.  ft  T.  S.  1 215.200  190.000 

S.  ft  N.   Y. . .    212.900  195.400 

C.  ft   C 198,800  176,000 

P.   ft    R 281,100  250.800 

tJaum     260.300  240.300 

Average    240,000  202,000 


27x32 
26x30 
26x30 
26x28 
25x30 
25x30 
25x30 
25x32 
24x30 
22x28 
25x30 
2.^x30 
23x28 
23x28 
25x32 
25x32 


63 

57 

57 

62 

52 

51 

57 

61 

61 

51 

61 

63 

51 

52 

5554 

55 

57 


195 
185 
185 
205 
200 
200 
ISO 
180 
180 
175 
190 
180 
185 
190 
200 
190 


61.400 
55.900 
55.900 
53.000 
61.300 
62.500 
50.400 
50.000 
43.400 
39.500 
49.600 
38.500 
45,500 
46.000 
61.260 
58.700 


3,814 
3.643 
3,517 
3,016 
3.302 
3.148 
3.153 
2,951 
2,392 
2.425 
2,800 
2.355 
2.726 
2.473 
2.655 
2.771 


99.8 
57.7 
66.8 

ss.o 

61.3 
61.3 
55.0 
54.0 
53.4 
54.5 
52.5 
50.6 
49.5 
52.3 
94.9 
54.4 


189    52,000    2,950 


793 
844 
774 
623 
723 
594 
633 
646 
522 
499 
591 
450 
626 
526 
575 
654 

625 


4.3 
4.2 
4.2 
4.3 
3.6 
3.5 
4.1 
3.8 
4.3 
4.4 
4.1 
5.0 
4.3 
3.8 
4.1 
4.1 


16.1 
15.3 
15.9 
17.6 
18.5 
19.8 
16.0 
17.0 
18.3 
16.3 
17.7 
16.4 
16.6 
18.6 
23.0 
21.2 


38.2 
63.1 
52.7 
54.8 
54.0 
51.5 
57.5 
54.6 
45.0 
44.5 
53.4 
46.5 
55.4 
49.2 
27.0 
51.0 


1.120 

870 

905 

1.090 

965 

1,020 

910 

1.035 

1,120 

830 

1,080 

1,030 

850 

970 

1,280 

1.170 

LOIS 


88.2  21.8 

73.5  23.2 

76.0  22.0 

83.0  30.7 

74.0  21 .9 

77.8  18.8 
76.0  20. 0 
75.5  21.9 
88.2  21.8 
81.5  20.9 
83.0  21.2 
91.0  19.1 

77.9  22.8 
80.5  21.3 
94.5  21.6 
94.0  23.6 

824  2M 
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factors  should  be  20  to  25  per  cent  lower  than  with  super- 
heated steam. 

■•■::  ■'•:,   ■■'■■:.■'.■:  ■■■:.  -u'  '•  /Combustion  Factor 


Superheater  Surface  =  23  per  cent  of  Heating  Surface. 
The  results  obtained  are: 


C  = 


Heating  Surface 


Grate  Area 

The  value  to  be  given  this  factor  is  determined  by  the 
quality  of  the  fuel  to  be  used.  For  this  reason  no  averages 
have  been  struck,  as  there  is  no  meaning  in  an  average  based 
on  varying  grades  of  fuel.  The  individual  figures  show 
that  the  roads  using  anthracite  aim  at  having  a  value  of 
about  35  to  40,  while  the  soft  coal  roads  aim  at  about  55  to 
60,  for  superheater  locomotives.  In  saturated  steam  locomo- 
tives the  necessity  for  greater  heating  surface  tends  to  in- 
crease these  figures  from  10  to  20  per  cent. 

Factor  of  Efficiency  of  Design 

•:r'- :>,.;vX;;:  ■       ^         Total  Weight 
'      '  Heating  Surface 

This  gives  the  pounds  of  total  weight  per  square  foot  of 
heating  surface.  Strictly  speaking,  this  factor  is  an  inverse 
measure  of  the  efficiency  of  design,  for  the  larger  the  factor 
the  greater  the  weight  the  designer  has  required  to  secure  the 
heating  surface  which  is  the  source  of  power. 

Values  taken  from  Table  1  show  average  values  for  mod- 
em superheater  locomotives  as  given  herewith. 


Total  Weight 
Wt.  on  Drivers 
Rated  Tract.  Eff. 
Heating  Surface 
Superheater  Surface 
Grate  Area 


258,000  lb. 
176,0001b. 
40,800  lb. 
3,400  sq.  ft. 
780  sq.  ft. 


4-6-2 

4-8-2 

2-8-2 

2-10-2 

2-8-0 


Factor  E 
76 
80 
75 
78 
82 


For  saturated  steam  locomotives  the  values  will  be  increased 
by  from  15  to  20  per  cent. 

Superheater    Surface    as    a    Percentage    of    Evaporative    Heating 

Surface 
The  meaning  and  value  of  this  factor  require  little  ex- 
planation. It  is  evident  from  Table  1  that  the  average  value 
for  all  types  is  very  close  to  23  per  cent,  and  it  will  be  seen 
in  the  other  tables  that  the  variation  of  the  individual  values 
from  the  average  is  considerably  less  than  for  the  other  fac- 
tors. This  is  natural  as  the  same  amount  of  superheat  is 
desired  irrespective  of  the  locomotive  type.  The  uniformity 
is  also  partly  due  to  the  design  of  the  superheaters  being 
largely  in  the  hands  of  a  single  concern. 

Use  of  Factors   in    Design 

The  factors  which  have  been  discussed  afford  a  complete 
basis  for  a  preliminary  estimate  of  the  general  dimensions 
of  a  locomotive  to  fulfill  any  given  conditions  of  service. 
Take  for  example  the  following  problem : 

Required  the  general  dimensions  of  a  Pacific  type  locomo- 
tive, to  have  drivers  70  in,  in  diam.,  to  burn  bituminous  coal, 
and  to  be  capable  of  developing  a  running  tractive  effort  of 
17,750  lb.  at  the  rim  of  the  drivers,  at  a  speed  of  40  miles 
per  hour. 

-    TK-  *u  f     ^7,750  X  40  ^  ^^^    , 

:•    This    means    that t=^ =  2,000    horse-power 

must  1^  developed.  Assuming  that  1.7  sq.  ft.  of  heating 
surface  are  required  for  each  horse-power,  we  find  that  3,400 
sq.  ft.  are  required  for  2,000  horse-power.  The  remaining 
dimensions  follow  at  once  if  the  various  factors  are  given  the 
average  values  taken  from  Table  1 ,  viz. : 

.  Wt.  on  drivers 

A  =  ^   .    .„ :  —    .   =  4.3 


BD 

=  -)■     C 


Rated  Tract.  Effort 

Rated  Tract.  Eff.  X  Dr.  diam. 

Heating  surface 
Heating  Surface 


Grate  .\rea 
Total  Weight 
Heating  Surface 


840 
55 
76 


60  sq.  ft. 

A  i)reliminary  lay-out  of  the  general  dimensions  in  this  way 
is  of  great  use  to  the  designer,  or  in  consideration  of  new 
{)ower.  It  is  of  course  to  be  understood  that  the  dimensions 
correspond  to  average  values  and  can  be  modified  to  suit  the 
details  of  design  and  service. 

Other   Factors 

There  has  been  a  practice  of  using  some  other  factors  for 
the  same  purpose  as  those  discussed  above.  An  examination 
of  them  will  show,  however,  that  they  merely  duplicate  the 
information  given  by  the  preceding  factors  and  throw  no 
additional  light  on  the  proportions  or  performance  of  the 
locomotive.     Among  these  factors  are  the  following: 

Total  Weight  Divided  by  Tractive  Effort. — This  is  not  an 
important  comparison  to  make,  as  the  connection  between 
total  weight  and  tractive  effort  is  only  secondary.  The  trac- 
tive effort  has  a  direct  connection  with  the  weight  on  drivers 
which  provides  adhesion,  and  again  with  the  heating  surface 
which  furnishes  the  steam.  The  total  weight  has  a  direct 
connection  with  the  heating  surface,  as  it  represents  the  ex- 
penditure necessary  to  obtain  the  steam  production.  The 
relation  of  tractive  power  to  total  weight  is  indirect,  the  fac- 
tor connecting  them  depending  first,  on  the  heating  surface 
provided  for  the  tractive  effort  which  is  governed  by  the  speed 
required,  and  second,  on  the  total  weight  required  to  pro- 
vide each  unit  of  heating  surface,  which  is  governed  by  the 
methods  of  the  designer.  It,  therefore,  follows  that  a  com- 
parison based  on  the  relation  between  total  weight  and  trac- 
tive effort  is  meaningless  unless  we  know  the  relation  between 
tractive  effort  and  heating  surface,  and  also  that  between 
heating  surface  and  total  weight.  These  latter  relations  are 
measured  respectively  by  the  factors  B  and  E,  and  if  they  are 
known  we  gain  nothing  by  computing  a  factor  to  show  the 
relation  between  total  weight  and  tractive  effort. 

Weight  on  Drivers  Divided  by  Heating  Surface. — ^This 
again  is  a  secondary  relation  which  has  no  meaning  unless 
we  know  the  relation  between  weight  on  drivers  and  tractive 
effort  (factor  A)  and  the  relation  between  tractive  effort  and 
heating  surface  (factor  B).  When  these  two  relations  are 
known  our  useful  knowledge  is  not  increased  by  finding  the 
combined  relation  between  the  weight  on  drivers  and  the 
heating  surface. 

Cylinder  Volume  in  Relation  to  Heating  Surface. — ^The 
volume  of  steam  used  per  revolution  at  a  given  cut-off  is 
proportional  to  the  volume  of  the  cylinders.  Consequently 
the  relation  of  the  cylinder  volume  to  the  heating  surface 
may  be  taken  as  a  measure  of  the  relation  of  steam  require- 
ment to  steam  supply.  So  long  as  the  boiler  pressure  is  the 
same,  the  comparison  will  be  similar  to  that  obtained  frran 
the  BD  factor.  The  cylinder  volume  relation,  however,  takes 
no  account  of  the  boiler  pressure,  and  consequently  in  the 
case  of  two  similar  locmnotives  one  with  160  and  the  other 
with  200  lb.  per  sq.  in.  boiler  pressure,  it  would  show  no 
difference  in  the  relation  of  steam  consumption  to  steam  pro- 
duction. Actually,  although  the  volume  of  steam  used  is  the 
same  for  both,  the  weight  of  the  steam  is  approximately  21 
percent  greater  for  the  locomotive  with  200  lb.  per  sq.  in. 
boiler  pressure.  The  BD  factor  brings  the  boiler  pressure 
into  account,  and  shows  the  effect  of  the  greater  steam  con- 
sumption and  greater  power  due  to  higher  boiler  pressure. 
Comparisons  made  on  the  basis  of  the  BD  factor  are  there- 
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fore  more  representative  of  actual  conditions  than  those  made 
on  the  basis  of  cylinder  volume. 

Table  of  Dimensions  of  Modem  Locomotives 

Tables  2  to  7  give  for  97  modern  superheater  locomotives, 
!)articulars  of  the  general  dimensions  and  of  factors  based 
on  these  dimensions.  The  average  values  of  the  factors  for 
modern  locomotives  which  are  given  in  Table  1  are  drawn 


divisions  would  be  advantageous  as  it  would  eliminate  the 
costs  of  terminal  handling,  such  as  changing  engines,  cleaning 
fires,  coaling,  turn  table  and  roundhouse  service,  time  con- 
sumed, etc.  It  was  believed  these  charges  could  be  divided 
by  three. 

Accordingly  on  February  24,  heavy  Pacific  t}'pe  engine  No. 
2926  equipped  with  a  Duplex  stoker  attached  to  Erie  train 
No.  3,  COTisisting  of  one  mail  car,  one  express  car,  two  coaches, 


TABLE    6— MIKADO    TYPE.    2-8-2 


« 
> 

S.2f  *.?• 

«  «>  -a  8 

H>  <^ 

Lb.  Lb. 

Road                Wt.  Wa. 

P.  &  R 329,300  246,600 

L.  V 325,200  232,000 

A.  T.  &  S.  F 322,900  240,300 

E.  P.  &  S.  W 321,000  242,000 

*P.  &  L.  N 320,000  239,000 

C.  P.  R.. 320.000  235,000 

P.  B.  R 319,300  236,900 

C.  B.  &  Q 315,000  239,200 

P.  R.  R 314.600  237,500 

M.  K.  &  T 314,000  233.500 

C.  C.  &  0 311,400  230,000 

N.  Y..  N.  H.  &  H 309,500  241,000 

G.  N.  R 306,500  229,000 

I.  &  N 302,000  236,000 

Va.  Ry 297,500  229,600 

Montour  296,500  249,500 

I.  C.   R.. 293,900  226,800 

tB.  fk   0 290.800  221,500 

C.  G.  W 285.900  221,500 

U.  P 282,800  219,400 

S.  A.  1 282.000  207,500 

B.  &  0 281,900  222,100 

S.  P 280,960  214,000 

A.  C.  1 280,700  223,200 

C.  B.  &  Q 278,600  211,300 

N.  r.  &  St.  L 272,700  215.800 

Mo  ().  &  G 232.000  177,100 

V.  S.  &  P 217,500  168,400 

Average  292.000  226.000 

'U.  S.  R.  A.  2-8-2-B.  tU.  S.  R.  A.  2-8-2-A. 


D.  R.  G 428,500  337,500 

Erie  .  . .' 417,200  337,400 

B.  &  0 406,000  336.800 

B.  &  L.  E 404,250  332,700 

Erie  401,000  335,500 

Wabash  395,000  314.000 

R.  1 383.000  302.500^ 

St.   L..   I.    M.  &  S 370,000  294.500 

C.  B.    &   Q 370.000  293,000 

N.   Y.   O.  &  W 352.500  293.000 

C.  I.  &  L 341,000  275,500 

T.    &    P 324,600  262,100 

Average     382,000  310,000 


1) 

V  V  o 

U-o  c« 
In. 
dxs 
24x32 
27x30 
27x32 
29x30 
27x32 
25x32 
27x30 
28x32 
27x30 
28x30 
27x30 
26x32 
26x32 
27x30 
26x32 
27x32 
27x30 
26x30 
27x30 
26x28 
27x30 
26x32 
26x28 
27x30 
27x30 
25x30 
23x28 
22x28 


s 

3 

> 

.5 

Ji 

le 

>  '-' 

bo  V 

I! 

.St; 

>  E 

«J  J; 

l-B 

o 

WJE 

>  z 

C^ 

K 

Oi  u 

Wx 

In.  Lb.  sq.  in 

.     Lb. 

Sq.  ft. 

D 

P 

T 

S 

61}^ 

225 

57,320 

4.224 

63 

190 

57,000 

4,150 

63 

190 

59,800 

4,626 

63 

176 

3P.90O 

4,230 

63 

190 

60,000 

4.285 

63 

200 

54,150 

3.665 

62 

205 

61.500 

4.035 

64 

180 

60,000 

4,465 

62 

205 

61,500 

4,058 

61 

185 

50.600 

4.341 

63 

190 

56.000 

4.117 

63 

200 

58,400 

3,864 

63 

180 

60,930 

4,665 

60 

185 

57,000 

,3,943 

56 

185 

60,500 

4,350 

57 

185 

64,500 

3.892 

63 

175 

51.630 

4,106 

63 

200 

54,600 

3.777 

63 

187 

55^00O 

3,759 

63 

200 

91,100 

4,216 

63 

170 

50,200 

3,537 

64 

190 

54.600 

3,970 

63 

200 

SI  ,000 

4,215 

63 

200 

59.000 

3.306 

64 

180 

52,200 

3,364 

58 

180 

49.S0O 

3.804 

52 

180 

43,600 

3.778 

57 

200 

40,400 

2,573 

61Ji  190    56,900    3,980 


n 
u 

(S 

u 

O 

Sq.  ft. 

R 

108.0 
lOO.O 
66.8 
70.3 
70.3 
70.3 
70.0 
78.0 
70.0 
62.7 
78.0 
59.2 
78.0 
58  0 
57.0 
66.7 
70.4 
66.7 
67.7 
7O.0 
63.2 
70.0 
70.4 
73.4 
.««.7 
66.6 
57.2 
460 


TABLE  7— SANTA  FE  TYPE,  2-10-2 


31x32 
31x32 
30x32 
30x32 
31x32 
29x32 
30x32 
30x30 
30x32 
28x32 
28x30 
28x32 


63 
63 
58 
60 
63 
64 
63 
63 
60 
57 
57 
63 

61 


195 
200 
200 
200 
200 
195 
185 
186 
175 
190 
190 
185 


81,200 
83,000 
84,500 
81,^00 
83,000 
69,700 
71.900 
72,500 
71.500 
71.200 
66.700 
62.600 


5,369 
5.863 
5.573 
5.191 
4,959 
5,370 
4,608 
4.617 
5,349 
4,498 
4,761 
3,846 


88.0 
88.0 
88.0 
88.0 
94  8 
80.2 
80.2 
8r.3 
88.0 
80.0 
70.0 
70.0 


M 
C 

n 
.s  *< 

VI   « 

Sq.  ft. 
Sh 

993 

980 

1,086 

1,030 

993 

845 

1.154 

1,005 

962 

1,025 

933 

870 

918 

922 

910 

;836 

887 

945 

798 

912 

,759 

882 

890 

742 

840 
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from  these  tables.  The  individual  figures  need  no  further 
comment,  but  are  of  interest,  both  as  giving  the  actual  sizes 
of  the  locomotives,  and  as  showing  the  deviations  of  the 
individual  values  of  the  factors  from  the  average  values. 


Stoker  Fired  Locomotive  Makes  Continuous 
Run  Over  Three  Divisions 

To  demonstrate  the  fact  that  a  trip  for  a  locwnotive  need 
not  necessarily  be  limited  to  one  division  of  approximately 
100  miles  as  has  been  generally  the  fixed  practice  on  rail- 
roads for  many  years  past,  the  Erie  Railroad  recently 
planned  a  test  run  by  which  one  of  its  through  New  York- 
Chicago  passenger  trains  would  be  hauled  over  three  divi- 
sions, by  one  engine  alone  instead  of  using  three  engines  for 
the  three  divisions  as  is  the  practice  at  the  present  time. 

This  test  was  based  on  the  belief  that  the  superior  firing 
service  of  the  modem  mechanical  stoker  on  heavy  locomotives 
and  long  runs  would  render  fire  cleaning  unnecessary  at  the 
end  of  each  division.     Continuous  operation  over  the  three 


two  Pullman  cars  and  one  dining  car  left  Jersey  City  at  12.18 
p.  m.,  for  a  continuous  trip  over  the  New  York,  Delaware  and 
Susquehanna  divisions,  a  total  distance  of  332.3  miles.  The 
train  arrived  at  Homell,  the  final  terminal  at  11.28  p.  m. 
on  time,  having  covered  this  distance  without  incident  in  9 
hours  and  13  minutes. 

On  the  return  trip,  February  25,  the  same  engine  left 
Homell  at  10.57  a.  m.,  one  hour  and  one  minute  late,  with 
train  No.  4  consisting  of  one  mail  car,  one  express  car,  two 
coaches,  two  Pullman  cars  and  one  dining  car,  arriving 
at  Jersey  City  at  7.00  p.  m.  on  time.  There  was  no  hand 
firing  done  nor  was  the  rake  used  during  the  round  trip 
of  664.6  miles. 

The  fire  was  clean  on  arrival  at  Jersey  City  terminal,  the 
ash  pan  being  reasonably  free  from  ash  and  not  in  any  way 
clogged;  and  insofar  as  the  condition  of  the  engine  was  con- 
cerned, it  could  have  been  placed  on  another  train  and  re- 
turned to  Susqudianna  over  two  divisions,  a  distance  of  192 
miles.  This  trip  demonstrated  decisively  the  practicability  of 
one  engine  covering  three  divisions,  and  this  was  only  made 
possible  by  this  Pacific  type  engine  being  mechanically  fired. 


Design  of  an  Improved  Locomotive  Throttle  Valve 

''i:^,-['yy'-'' '/'':'.' i\^::.':.  New   Type   Developed    on    Buffalo,   Rochester   and 

}-C<'l!':r'y'.^'',  ~^'f  :--''^'''-:, .:     Pittsburgh,  Has  Many  Advantages  for  Large  Power 


BY  W.  J.  KNOX 

Mechanical  EjiKineer,  Buffalo,  Rochester  and  PittsburKh 


THE  mounting  cost  of  labor  and  materials,  the  lack  of 
money  with  which  to  provide  terminal  facilities  and  to 
increase  rolling  stock  have  all  made  insistent  demands 
for  more  intensive  operation  and  more  refined  and  economical 
appliances  and  methods.  Every  department  of  the  railroads 
has  labored  to  better  operation.  The  mechanical  department, 
with  the  others,  has  made  earnest  efforts  in  this  direction  and 
while  there  have  been  very  few  radical  or  basic  impi?>ve- 


safety  and  security,  all  with  the  common  desire  to  improvt 
economy  and  increase  capacity.  One  of  the  steps  recentl) 
accomplished  in  this  direction  by  the  mechanical  department 
of  the  Buffalo,  Rochester  &  Pittsburgh  is  described  in  thr 
following. 

Problem  of  the  Throttle  Valve 

For  locomotives  of  maximum  capacity  to  generate  sufficient 
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ments  in  the  steam  locomotive  for  some  years,  there  has  been  steam,  the  boiler  must  be  extremely  large.     The  limitations 

a  constant  and  steady  rejuvenation  and  improvement  of  old  of  clearances  so  restrict  the  height  of  the  dome  that  the  throt- 

and  existing  appliances  and  methods,  and  a  constant  develop-  tie  standpipe  is  quite  short  and  the  distance  above  the  water 

ment  of  new  ones.    Many  of  these  aim  at  fuel  saving  through  level,  with  three  gages  of  water,  to  the  steam  admission  level 

numberless  channels,  some  at  labor  saving,  others  to  promote  is  small.     To  prevent  priming  it  is  essential,  therefore,  that 
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>teain  be  admitted  to  the  throttle  on  these  large  engines  at  as 
high  a  level  as  possible. 

In  American  practice,  the  throttle  valve  is  almost  invariably 
:i  single  valve  of  the  poppet  type,  generally  arranged  for 
louble  admission  with  two  seats  or  with  single  admission 
md  a  dash  pot  or  piston  to  balance  the  single  valve.  In 
cither  case,  especially  when  of  the  single  admission  form,  to 
provide  sufficient  passageway  without  excess  lift  the  valve 
must  be  very  large  in  diameter  and  of  great  weight.  If  of  the 
double  admission  type,  it  is  difficult  to  so  balance  the  valve 
ihat  it  can  be  operated  without  resorting  to  much  compound- 
ing of  the  leverage  and  long  travel  of  the  throttle  lever,  or 
the  pull  required  at  the  lever  handle  must  be  very  great. 
Valves  of  the  single  admission  type  with  balancing  pistons, 
while  more  easily  operated,  have  developed  numerous  faults 
in  service. 

The  valves  are  cold  when  ground  in  and  even  though  the 
work  is  well  done  and  tested  before  steam  is  raised  in  the 
boiler,  the  large  disc,  when  heated  to  the  temperature  of  the 
steam  at  working  pressure,  becomes  distorted  and  the  valve 
cannot  be  kept  tight.  A  further  objection  to  the  valve  of  large 
diameter  is  that  when  the  engine  is  working  light  and  a 
limited  steam  supply  is  admitted  to  the  dry  pipe,  the  large 


service,  and  the  trouble  hais  been  cured  or  at  least  greatly 
improved  by  using  the  design  illustrated. 

Operation  of  the  Improved  Valve 

In  the  operation  of  the  throttle  valve  the  upward  movement 
of  the  connecting  rod,  1,  from  the  position  indicated  in  Fig. 
5  first  moves  the  valve  member,  2,  as  shown  in  Fig.  7  and 
at  the  same  time  moves  the  lever,  3,  to  the  position  of  Fig.  8, 
thus  taking  up  the  lost  motion  in  the  elongated  pivot  opening, 
4,  without  causing  any  movement  of  the  valve  member,  5. 
A  further  upward  movement  of  the  connecting  rod,  1,  brings 
the  parts  to  the  positions  indicated  in  Figs.  9  and  10,  the 
valve  member,  2,  being  opened  still  farther  and  the  (^)ening 
movement  of  the  valve  member,  5,  starting.  The  lever,  3,  is 
now  moved  so  that  its  end,  6,  engages  the  transverse  rod,  7, 
this  rod  constituting  the  fulcrum  for  the  lever  during  its 
further  movement 

As  the  connecting  rod  is  moved  upward  still  further  the 
valve  members  are  opened  simultaneously,  the  opening  move- 
ment of  the  member  5  being  more  rapid  due  to  the  fact  that 
the  right  hand  end  of  the  lever  arm,  3,  is  longer  than  the  cor- 
responding end  of  the  lever  arm,  8.  This  movement  of  the 
lever  arm,  3,  is  permitted  by  reason  of  the  clearance  in  the 


Fig.  5 


Pig.  7 

Operation  of   Valve  "A' 


Fig.  9 


l»J      3      I 


Fig.  8 
Operation  of  Valve  "B" 
Details  of  the  Operating  Mechanism 


valve  will  be  opened  a  mere  crack.  This  results  in  wire 
drawing  the  steam  between  the  joint  face  of  the  valve  and 
seat,  quickly  cutting  these  joint  faces  and  causing  the  valve 
to  leak. 

Leaking  throttle  valves  have  always  been  a  source  of 
trouble,  annoyance  and  much  waste  of  fuel,  but  with  the 
introduction  of  the  superheater  other  causes  of  fuel  waste, 
shop  expense  and  danger  have  been  introduced,  not  before  so 
apparent.  When  working  with  a  throttle  design  permitting 
admission  of  steam  at  a  low  level  much  priming  results  and 
the  superheater  units  must  serve  to  evaporate  the  excess 
moisture,  consequently  reducing  the  resulting  temperature 
and  efficiency.  From  a  leaking  throttle  and  the  results  of 
evaporation  in  the  units,  courses  of  scale  are  built  up  in  the 
header  at  the  discharge  ends  of  the  units  until  the  openings 
are  almost  or  entirely  closed.  This  prevents  or  retards  circu- 
lation and  the  ends  of  the  units  next  the  fire  become  heated, 
are  swelled  spherically  by  the  pressure  and  burst,  a  real  source 
of  danger  and  very  ex'pensive  to  repair.  This  is  not  a  hypo- 
thetical case,  but  happens   repeatedly  after  a   few  months' 


elongated  pivot  opening,  9.  At  full  travel  both  valves  are 
open  an  equal  amount.  All  the  steam  passing  the  throttle 
valve  is  admitted  at  the  highest  point  possible,  at  the  t<^ 
level  of  the  pipe.  For  the  top  seats  the  steam  enters  directly 
from  the  dome  at  the  level  of  the  seats.  For  admission 
through  the  bottom  seats,  steam  is  supplied  by  the  ports,  10, 
to  chamber,  11,  below  the  valves  as  shown  in  the  general 
arrangement.  Figs.  3  and  4. 

The  evening  provided  by  one  valve  before  the  second  com- 
mences to  lift  is  ample  to  pass  the  steam  required  by  the  loco- 
motive when  working  light  and  can  be  graduated  to  meet  the 
requirements  when  drifting  much  better  than  by  so-called 
drifting  throttles  and  special  drifting  appliances.  The  two 
valves  are  each  one-half  the  diameter  of  a  single  valve  and  as 
they  are  arranged  to  open  in  sequence  the  lifting  force  re- 
quired is  only  sufficient  to  overcwne  the  unbalanced  area  of 
one  small  valve  or  is  only  one-half  as  much  as  for  the  large 
valve.  The  two  small  valves  weigh  less  than  the  single 
large  valve.  The  small  valves  are  more  easily  machined,  are 
much  easier  to  grind  in  and  experience  has  shown  that  they 


218 


RAILWAY  MECHANICAL  ENGINEER 


Vol.  95,  No.  4 


are  tight   when   first   applied   and   remain   tight   in   service. 
Freijuent  regrinding  is  not  necessary. 

Advantages  of  the  New  Design 

Among  other  advantages  claimed  for  this  design  of  throttle 
valve  is  the  fact  that  the  waste  from  escaping  steam  is  avoided 
and  the  danger  from  the  locomotive  moving,  if  not  blocked, 
does  not  exist.  Scale  does  not  build  up  in  the  header,  stop 
up  the  discharge  openings  from  the  units  and  prevent  circu- 
lation. The  danger  from  bursting  and  leaking  suj^rheater 
units  is  reduced  to  a  minimum. 

The  heavy  exjiense  and  lost  time  incident  to  taking  out  the 
units  and  welding  or  applying  new  return  bends  is  thus 
avoided  and  the  efficiency  of  the  sujx'rheater  is  not  impaired. 
Most  important  of  all,  the  locomotive  is  not  held  out  of  serv- 
ice so  frequently  and  is  in  safe  condition  to  handle  traffic 
economicallv. 


>^:  ;.  V  A  New   Rod   Design 

C  In  April,  1917,  the  Erie  applied  main  and  side  rods  of  an 
unusual  design  as  shown  in  the  accompanying  drawing  to  a 
ten-wheel  locomotive  which  has  since  been  oi)erating  out  of 
Jersey  City  in  heavy  suburl)an  passenger  service.  The 
change  in  design  was  accomplished  by  lengthening  the  main 
crank  pin  to  accommodate  the  back  connecting  rod  bushing 
outside  of  the  main  rod  bushing.  The  crank  pin  on  the 
rear  driver  was  lengthened  to  correspond  with  the  main  pin 
and  the  cross  section  considerably  increased  to  withstand  the 
additional  stress. 

As  will  be  observed  in  the  drawing,  this  arrangement  at 
once  eliminates  the  customary  clevis  pin  and  bushing  which 
serve  to  connect  the  forward  and  back  side  rods  and  renders 
each  of  these  rods  interchangeable  on  a  locomotive  of  this 
type  where  the  driving  wheel  centers  are  an  equal  distance 
apart  and  the  bearings  of  the  same  dimensions. 

The  Railway  Mechanical  Engineer  is  indebted  to  William 
Schlafge,  mechanical  manager  of  the  Erie,  for  the  following 
information  concerning  this  special  design  of  main  and  side 
rods: 

"By  referring  to  the  accompanying  drawing  illustrating 
the  details  and  manner  of  application  of  these  rods,  the  dif- 
ference between  them  and  the  usual  type  of  connecting  rods 
applied  to  ten-wheel  locomotives  will  be  readily  observed. 
These  rods  were  applied  to  locomotive  916  in  April,  1917. 
Since  that  date  only  one  complete  set  of  new  bushings  has 
been  applied.  This  is  an  exceptional  performance.  More- 
over, we  have  not  had  a  case  of  a  hot  pin  on  this  locomotive 
since  these  rods  were  applied." 

The  simplicity  of  the  design  together  with  the  inter- 
changeability  of  the  forward  and  back  rods  is  also  a  feature 
of  importance  on  a  ten-wheel  locomotive  and  there  appears 
to  l)e  no  reason  why  the  same  design  could  not  he  applied  in 
principle  to  other  types  of  locomotives  having  a  greater 
number  of  driving  wheels.  Under  certain  conditions,  the 
simplicity  of  design  taken  into  consideration  with  the  excel- 
lent results  l)eing  obtained  in  use  on  the  Erie  would  seem  to 
recommend  the  design  to  more  general  consideration. 


Kunze-Knorr  Air  Brake. — The  final  trials  of  the  Kunze- 
Knorr  air  brake,  preceding  their  adoption  on  the  railways  of 
Sweden,  were  made  on  the  Ange-Braecke  Line,  which  has  an 
almost  continuous  1  per  cent  grade,  30  kilometers  long.  The 
special  freight  train  used  in  the  test  weighed  1.300  tons,  and  had 
a  length  of  nearly  700  meters,  being  made  up  of  57  cars  with 
132  axles.  Traveling  at  45  kilometers  per  hour,  with  8  brake 
vans,  the  train  was  stopped  within  70  sec.  in  605  meters.  At 
a  speed  of  20  kilometers  per  hour,  the  corresponding  figures 
were  38  sec.  and  145  meters.  The  brakes  are  reported  to  have 
given  full  satisfaction  for  regulating  the  speed  of  the  train. 
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Railroad  Labor  Board.     Standing,  left  to  right:     A.  Phillips,  L.  G.  Brooks,  H.  Baker,  G.  W.  Hanger.     Seated,  left  to  right:     H.  T.  Hunt, 

J.  J.  Forrester,  R.  M.   Barton,  chairman;  W.  L.  Park,  A.  O.  Wharton. 


Railway  Executives  Testify  Before  Labor  Board 

Labor  Unions  Present  a  "Bill  of  Rights";  Roads 
Request  Conferences  to  Discuss  Wage  Reductions 


THE  jjrincipal  development  in  the  hearings  before  the 
Labor  Board  during  the  past  month  was  the  summon- 
ing and  cross-examination  of  several  railway  exec- 
utives. 13.  M.  Jewell,  president  of  the  Railway  Employees 
Department  of  the  American  Federation  of  Labor,  on  March 
5  asked  the  Labor  Board  to  subpoena  the  members  of  the 
lalx)r  committee  of  the  Association  of  Railway  Executives, 
which  was  abolished,  to  appear  as  witnesses  when  he 
resumed  his  reply  to  the  presentation  made  on  behalf  of  the 
carriers  in  the  national  agreements  controversy.  The  request 
was  filed  by  Mr.  Jewell  as  an  answer  to  the  action  of  the 
-Asociation  in  abolishing  the  committee. 

Several  days  previous  Mr.  Jewell  filed  a  letter  with  the 
Hoard  charging  that  the  railway  executives  are  in  a  state  of 
dissension  over  the  question  of  abrogating  national  w'orking 

agreements.  He  urged  that  before  proceeding  further  with 
the  cases  now  pending  the  Board  should  rule  on  the  request 
of  the  unions  for  a  national  conference  with  the  railway 
managements  over  the  agreements. 

The  letter  charged  that  a  year  ago  a  majority  of  the  rail- 
road executives  were  in  full  accord  with  the  union  leaders 
on  the  question  of  establishing  bipartisan  boards  of  adju.st- 
nient  and  declared  that  Gen.  \V.  W.  Atterbury  as  a  "minority 
of  one  had  ridden  roughshod"  over  the  other  executives. 

"He  prepared  a  minority  report,"  the  letter  states,  "and 
presumably  l)ecause  of  the  support  which  he  was  able  to 
>ecurc  from  the  financiers  who  dominate  the  transportation 
industr\',  was  able  to  thwart  the  will  of  the  other  executives, 
prevent  the  establishment  of  the  national  lx)ards  of  adjust- 
ment, and  refuse  any  conferences  on  national  agreements." 

After  a  delay  of  two  weeks,  granted  by  the  Board  to  !Mr. 
Jewell  to  prepare  his  rebuttal  statement  to  the  presentation 
which  had  already  been  made  on  behalf  of  the  carriers,  Mr. 
Walsh  and  Mr.  Jewell  appeared  before  the  Ixxird  on  March 
14.  stating  in  substance  that  "it  will  l)e  impo.-^sible  for  us 
to  proceed  with  the  presentation  of  our  case  until  the  wit- 
nesses we  have  called  for  have  l)ecn  subpoenaed  and  have 
presented  themselves  for  examination." 


IXiring  the  course  of  Mr.  Walsh's  opening  remarks  it  de- 
veloj^d  that  in  reph-  to  the  employees'  request  for  sub- 
^XEnas,  the  Board,  before  taking  action,  had  requested  them 
to  state  what  they  exjiected  to  prove  from  the  testimony  of 
these  witnesses.  In  rei)ly  to  this  Mr.  Walsh  stated  that  the 
employees  expected  to  establish: 

(1)  What  led  to  the  carriers'  decision  to  have  National 
.Agreements  abrogated;  (2)  why  the  carriers  have  refused  to 
meet  representatives  of  the  employees  on  this  subject;  (3) 
whether  the  executives  are  fundamentally  interested  in  doing 
away  with  the  waste  and  extravagance  chargeable  to  the 
National  Agreements;  and  (4),  whether  these  executives 
really  l>elieve  that  National  Agreements  are  unworkable,  un- 
just and  unreasonable. 

In  addressing  the  Board  on  March  14,  Mr.  Walsh  said 
in  part: 

"My  clients  are  in  no  .sense  responsible  for  the  delays  in 
these  proceedings,  nor  will  they  remain  silent  under  any 
such  im|iutation.  We  have  been  ready  from  the  outset  to  go 
forward  in  an  orderly  way  to  a  sjieedy  determination  of  the 
issues  involved  in  this  controversy,  and  we  .submit  that  the 
whole  matter  could  have  been  disix)sed  of  weeks  if  not 
months  ago,  if  we  had  been  granted  the  c(mferences  which 
we  asked  of  the  railroad  executives,  or  if  this  board  had 
taken  steps  to  bring  about  such  conferences. 

"The  delay  has  l^een  ix>th  disturbing  and  costly  to  the 
general  public.  It  has  contributed  largely  to  the  uneasiness 
and  uncertainty  in  all  business  and  in  all  industry  which 
have  jirevented  that  return  to  normal  activity  and  produc- 
tivity in  which  we  are  all  i>o  vitally  concerned.  It  has  re- 
cruited thousands  upon  thousands  to  the  army  of  the  unem- 
ployed. I,  for  one,  am  a])prehensive  of  the  economic  and 
f)olitical  con.sequences  that  may  ensue  when  we  have  a 
horde  of  hungry  men,  women  and  children  in  this  country." 

On  the  insistent  demand  of  Mr.  Walsh  and  Mr.  Jewell, 
Robert  S.  Binkerd,  assistant  to  the  chairman  of  the  Asso- 
ciation of  Railway  ?]xcTutives;  General  W.  W.  Atterbury, 
vice-president  of   the    Pennsylvania    and    chairman   of   the 
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an*    tiijlit    wluii    C\r>\    ;i[>|(lii-(l    and    nniaiii    tis^lit    in    M'rvitv. 
Frnjui'iit  r<_niiii(liii<:  i.-  luit  lun'ssary. 

\«lvaiita}ifs   of   llie   i\«'\\    l)<'>i^ii 

Anions^  otluT  advanta.ni^  ( lainud  for  this  (lcsii,Mi  of  tlirottU' 
valw  is  tlu'  fat  t  that  thf  waste  from  csiapiniL;  >tiani  i>  a\()i<K<l 
and  tlie  (huitjcT  from  tho  lotomotiw  moving,  if  not  hiotki'd. 
does  not  exist.  Seale  d(K'S  not  huild  up  in  thi'  heaihr.  stop 
up  the  disrliarm'  opiniims  from  the  imits  and  |)ri"Wiii  t  irt  u- 
hition.  The  (hinder  from  Iiur.-tin^  and  Icakiny  supcrhtatt-r 
imits  is  rt'(ku  ed  to  a  minimum. 

'The  hi'avy  rxpinsi-  and  lost  time  incident  to  takint;  out  the 
units  and  wilding  or  a[)pl\  int^  new  ri'turn  ln-nds  is  thus 
avoided  and  the  etVuieney  of  the  superheater  i>  not  impaired. 
Most  important  of  all.  the  lotomotive  is  not  held  out  (»f  serv- 
ice .-()  fret|uently  and  is  in  safe  i-onditinn  to  liandh'  traftle 
eeononn'i  allv. 


A    New    Rod    Desijrn 

In  .\pril.  1*>17.  the  Erie  a[)plied  main  and  side  rods  of  an 
imusual  desi;,'n  as  shown  in  tlie  at companyinii  drawinti  to  a 
ten-wheel  locomotive  whicli  has  >ince  l>een  o|)eratiniX  out  of 
Jersey  City  in  heavy  suhurhan  passenger  service.  Tlie 
chaniie  in  design  was  accomplished  liy  lenu'thenini;  the  main 
crank  |)in  to  accomuKHhtte  the  l)ack  comiei tin*.;  nnl  hushintj 
outside  of  the  main  rod  l)U>liinLj.  Tlie  trank  pin  on  the 
n-ar  driver  was  lem^thened  to  correspond  with  the  main  pin 
and  the  cross  section  considerahl}'  increased  to  withstand  the 
additional  stress. 

As  will  l)c  ohserved  in  the  drawini,'.  this  arrantrement  at 
once  eliminates  tlie  customary  clevis  pin  and  Inishing  width 
serve  to  connect  the  forward  and  hack  side  rtnls  and  renders 
each  of  these  rods  interthaniieahle  on  a  locomotive  of  tins 
type  where  the  drivintj  wheel  tenters  are  an  e(|Ual  distance 
apart  and  the  hearinys  of  the  same  dimensions. 

The  Railiciiy  Mrrhunirdl  Evi^itirrr  is  indebted  tt)  William 
Sddafi^e,  mechanical  manai^er  of  the  Krie,  for  the  followiniz 
information  concerninjj  this  special  design  of  main  and  side 
nnls: 

*"Jiy  referring  to  the  acconipanyinii  drawing  illustratini? 
the  details  and  manner  of  application  of  these  rods,  tlie  dif- 
ference hetween  them  and  the  usual  type  of  connecting;  rods 
applied  to  ten-wluvl  locomotives  will  he  readily  ot>serve(l. 
Tiiese  rods  were  ai)i>lied  tt)  lt)Ct)ini)tive  <H6  in  .\|)ril,  I'M?. 
Since  tliat  date  only  one  tonijilete  set  of  new  hu>hin<;s  has 
l)een  aj)plied.  This  is  an  exieptional  ])erformance.  More- 
over, we  have  not  had  a  t  ase  of  a  liot  pin  on  tliis  1(h omotivt' 
sinie  these  rods  were  a|»plietl."" 

The  >iniplitity  t)f  the  design  together  with  the  inter- 
cliangeahility  of  the  forward  and  hat  k  rofl>  is  also  a  feature 
of  importante  on  a  ten-wheel  lotomotive  and  there  a|»pear> 
to  he  no  reason  wh\  the  same  design  tt)uhl  not  he  apj)lie(l  in 
print  ij»le  to  other  types  of  loioniotives  having  a  greater 
numher  f>f  driving  wheels.  T'nder  itrtain  t ontlitioiis,  the 
sim[)lii  ity  of  design  taken  into  lonsideration  with  the  excel- 
lent results  heing  ohtained  in  use  on  the  I'.rie  would  >eem  to 
rettimmentl  the  tlesign  to  more  general  consideration. 


Kinze-Kn'Ohr  Air  Br.\kk. — The  final  trials  of  tlie  Kiin7i^- 
Kiiorr  air  brake,  precedini;  tlu  ir  .idoiition  on  the  railw.ays  of 
.Sweden,  were  made  on  the  Ai).ye-i'.raetke  Line,  which  has  an 
almost  continuous  1  per  cent  made.  2()  kilometers  lony.  The- 
.special  freiKht  train  use<l  in  the  test  weitiiud  L.^HU  tons,  and  had 
a  lenj^th  of  nearly  70()  nieter>.  Iieinu;  made  up  of  57  cars  with 
132  axles.  Traveling  at  4.^  kilometers  per  hi.nr,  with  8  brake 
vans,  the  train  wa>  stojjped  wuhin  70  sec.  in  C»0.^  meters.  .\t 
a  speed  of  3)  kilometers  jier  hour,  the  corresixmding  figures 
were  3S  sec.  and  14.^  mettrs.  The  brakes  arc  reported  to  have 
givtn  full  satisfailioii   for  n"..;nlatiii!.'  the  speed  of  the  train. 
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Railroad   Labor   Board.     Standing,   left  to  right:     A.   Phillips.   L.   G.   Brooks,   H.   Baker.  G.  W.    Hanger.     Seated,   left  to   right:      H. 

J.  J.   Forrester,   R.   M.   Barton,  chairman:  W.   L.   Park,  A.  O.  Wharton. 


T.    Hunt. 


Railway  Executives  Testify  Before  Labor  Board 

l.al)or   I  iiioii.s  Prt\soiil  a  "Hill  of  KigliU";  Hoail::> 
Kcquesl  Coiifm'iiros  to  Disoiiss  Wage  Recluclions 


TH  I".  |iriii(iii.il  (Kwl()i)nuiU  in  the  hearings  before  the 
Lalior  Hcaid  duriiiL;  the  ]ia.-t  inontli  was  the  suninion- 
iiiii  and  c  n)»-e\aniiiiatif)ii  of  si-veral  railway  extc- 
iiiive.-.  li.  M.  Jewell.  ])ri'>ident  of  the  Railway  Employees 
l>e|)artini'nt  of  the  American  Federation  of  Lahor.  on  March 
.^  a.^^ked  the  Lahor  lioard  to  sulj|)(JL'na  the  meml>ers  of  the 
lahor  committee  of  the  Asscxiation  of  Railway  Executives, 
Ahich  was  aholished,  to  appear  as  witnesses  when  he 
u'Mimed  hi>  re])ly  to  the  presentation  made  on  Itehalf  of  the 
airier>  in  the  national  agreements  coniroversw  The  recjuest 
was  hied  hv  Mr.  Jewell  as  an  answer  to  the  action  of  the 
\s(Kiation  in  aholishin.i;  the  committee. 

Several  da\s  previou.-  Mr.  Jewell  filed  a  letter  with  the 
lioard  t  haryinj,'  that  the  railwa\  executives  are  in  a  state  of 
dis.sension  over  the  (|uestion  of  al)ro<,'atini;  national  workint; 
i.nreements.  He  urged  that  before  i)roceeding  further  with 
die  cases  now  pending  the  Hoard  >h(iuld  rule  on  the  recjuest 
I't  the  uni(jns  for  a  national  conference  with  the  railwax 
uanagements  over  the  agreements. 

The  letter  t  barged  that  a  year  ago  a  majority  of  the  rail- 

rciad  executives  were  in   full  accord  with  the  union  leaders 

m  the  (|uestion  of  establishing  bipartisan  Itoards  of  adjust- 

nent  and  dec  hired  that  Gen.  W.  W.  .\tterbury  as  a  "minorit} 

'f  one  had  ridden  roughshod"  over  the  other  executives. 

■'He   prepared   a   minority   report."   the   letter  states,   "and 

iresumal»ly    betausi'  of  the   sup|)ort    which    he   was   able   to 

Mcuri    from  the   financiers   who  dominate  the  tran>portation 

lulu.stry,  was  able  to  thwart  tlic  will  of  the  other  executives, 

;»revent  the  establishment  of  the  national   boards  of  adjust- 

nent,  and   refuse  any  conferences  on   national   agreemc-nt-." 

After  a  delay  of  two  weeks,  granted  b\  the  Hoard  to  Mr. 
bwell  to  prepare  his  rebuttal  statement  to  the  presentation 
\liich  had  alreadv  been  made  on  behalf  of  the  carriers,  .Mr. 
\\;il-h  and   Mr.  Jewell  appeared  before  the  board  on   Man  h 

I  \.   stating   in   substance  that   "it    will   l)e   impossible   for   u- 

II  proccrd   with   the  presentation   of  our  ;  asi'   until   the   wit 
U'-.-es    we   have   called    for    have   Ifcen    subpieiiaed    and    have- 

;iresented    tliem-ehi'^    btr  examin.ition."   - 


1  )uring  the  (our^c  of  Mr.  \\al>ir.»  opening  remark>  it  de- 
\e](.]ted  that  in  rc|>ly  to  the  c-mplo\ees'  request  for  sub- 
p(ena>,  the  Hoard,  before  taking  action,  had  re(|uested  them 
to  <tate  what  they  ex|tectccl  to  prove  from  the  testimoiiA  of 
the>e  witne»e>.  In  n-])\\  to  this  Mr.  Walsh  .-tated  that  the 
emplo\ees  e\]'c-ctecl  to  e>tabli>h: 

(1)  What  led  to  the  carriers"  decision  to  have  National 
.Vgreements  abrogated;  (2)  wh\-  the  carriers  have  refused  to 
meet  representativo  of  the  emphnces  on  thi>  sul)ject;  (.■>) 
whether  the  e\ecutive>  are  fundamentally  interested  in  doing 
away  with  the  waste  and  extravagance  ehargeal>le  to  tlie 
National  .Agreements;  and  (4),  whether  these  executives 
rc\dly  believe  that  National  .Vgreements  are  unworkable,  un- 
just and  unreasonable. 

In  addressing  tlie  Hoard  on  March  14.  Mr.  Walsh  said 
in  part :  '  '  - 

■"My  clients  are  in  no  sense  reS[)onsible  for  the  delay^^  in 
these  proceeding>.  nor  will  the\  remain  >ilent  under  any 
>uch  imputation.  We  have  been  ready  from  the  outset  to  go 
forward  in  an  orderly  way  to  a  spcvdy  detemii nation  of  the. 
i.->ue>  involved  in  thi>  ( out  rove  rsy,  and  we  submit  that  the 
whole  matter  could  have  lieen  disposed  of  weeks  if  not 
months  ago,  if  we  ha<l  been  granted  the  (onferences  which 
wc  asked  of  tlu'  railroad  executives,  or  if  this  board  had 
taken  steps  to  l)ring  about  such  conferences. 

■"The  di'la\  has  l>een  both  disturbing  and  costly  to  the 
general  pul)li(.  It  ha-  (ontrilmted  largely  to  the  uneasiness 
and  uncertainty  in  all  business  and  in  all  industry  which 
have  prevented  that  return  t(t  normal  activity  and  produc - 
li\it\  in  whi(h  wc  are  all  >o  vitalh  tomu-rned.  It  ha>  re- 
«  ruilitl  thousands  u])on  thousand-  to  the  army  of  the  unem- 
ployed. I,  for  one.  am  aitprc4iensive' of  the  cvonomic  and 
|H)litiial  conse(|uences  that  may  ensue  when  we  have  a 
horde  of  hungry  men.  women  and  children  in  thi<  countrx." 

( )n   the  insistent   demand   of   Mr.   W'.ilsh   and    Mr.   Jewcdl. 
Robert    S.    Hinkc-rd.   ;issista.nt  to  the  ih.iirman   of  the   .\sso 
.iaticin   of  Railway    K\ecutivc\>i:   General   W.   W.    .\tterbury, 
vice-president    of    the    Pennsylvania    and    chairman    of    the 


210 


220 


RAILWAY   MECHANICAL   ENGINEER 


Vol.  95,  No.  4 


■;  association's  disbanded  labor  committee;  Carl  R.  Gray,  pres- 
ident of  the  Union  Pacific,  and  a  member  of  the  labor  com- 
mittee before  its  abolishment,  and  Thomas  DeWitt  Cuyler, 
chairman  of  the  association,  were  summoned  by  the  Railroad 
Labor  Board  to  ap{)ear  before  it  on  March  18. 

In  addition,  memljers  of  either  the  old  labor  committee 
or  the  Conference  C  ommittee  of  Managers  of  the  Associa- 
tion,  were  notified  to  hold  themselves  in  readiness  for  a  sim- 
ilar  call.  Mr.  Binkerd  was  requested  to  bring  with  him  the 
minutes,  letters,  recommendations  and  other  records  having 
to  do  with  the  proceedings  of  the  association  and  its  labor 
committee  with  reference  to  the  dispute  now  before  the  Board. 
These  developments  were  brought  about  by  the  adoption 
of  resolutions  by  the  Board  on  March  14  after  Mr.  Walsh 
and  Mr.  Jewell  had  maneuvred  for  additional  delay  and 
again  declined  to  meet  the  issue,  namely,  the  justness  and 
reasonableness  of  the  National  Agreements  now  in  effect. 

B.  M.  Jewell  Presents  a  "Bill  of  Rights" 

When  this  part  of  the  hearings  opened  on  March  18,  Mr. 
Jewell  read  a  "bill  of  rights,"  outlining  the  basic  principles 
upon  which  he  said  the  National  Agreements  are  founded 
and  for  which  the  employees'  representatives  are  fighting. 
-  This  statement  outlined  in  general  the  plan  of  attack  later 
V  followed  by  Mr.  Walsh  in  his  examination  of  the  various 
witnesses. 

.v;  After  stating  that  representatives  of  the  employees  have 
•      repeatedly  attempted  to  have  this  controversy  remanded  to 
.^    joint   conferences   and   that  "an   aggressive  and  misguided 
minority  of  railroad  executives  has  seized  upon  the  question 
:    of  National  Agreements  as  the  means  of  misrepresentation 
of  the  railway  employees  before  the  public  and  as  the  occa- 
sion for  an  attack  on  la1x>r  organizations,"  Mr.  Jewell  said: 
"The  fundamentals  which  are  the,  basis  of  the  National 
.\greement  are  as  follows: 

Eight  hours  as  the  recognized  measure  of  the  standard  work 
dav  with  an  adequate  hourly  wage. 

Payment  for  time  worked  in  excess  of  the  regular  eight  hours 
at  proper  over-time  rates  for  the  various  characters  of  service 

required. 

The  beginning  and  ending  of  working  shifts  to  be  so  arranged 
as  to  permit  of  reasonable  living  arrangement  by  employees 
and  their  families. 

Reasonable  rules  for  the  protection  of  health  and  safety  of 
employees. 

Clear  and  concise  definition  of  the  work  of  each  craft  to  be 
;    performed  by  mechanics  and  helpers. 

The  formulation  of  apprenticeship  rules  so  as  to  develop 
'.    sufficient,  competent  and  efficient  mechanics. 

Applicants  for  employment  as  mechanics  to  be  required  to  show 

that  they   have   served   an  apprenticeship  of   four  years  or  per- 

.     formed  mechanics'  work  for  a  similar  period  and  they  not  to  be 

•^   denied    employment,    when    their    services    are    needed,    for    any 

reason  other  than  their  inability  to  perform  the  work  for  which 

they  are  making  application  for  employment. 

The  right  of  majority  in  each  craft  to  determine  what  organiza- 

. .  tion  .shall  represent  them.    This  organization  to  have  the  right  to 

-.     make  an  agreement  which  shall  apply  to  all  workers  in  each  craft. 

The  right  of  the  majority  of  each  craft     on  each  railroad  to 

select    a    committee    or    representatives    who    shall    handle    all 

;    grievances  which  may  arise  affecting  all  employees  of  the  craft 

..    in  accordance  with  the  provisions  of  the  agreement. 

Craft,  point  seniority,  limiting  seniority  to  the  local  shops  or 
points    and    not    permitting   interchange    of    seniority    with    other 
.    shops,  crafts,  or  departments  of  railroads. 

The  right  to  organize  and  the  protection  of  employees  against 
.:  di.scrimination  because  of  membership  in  labor  organizations  or 
for  any  other  reason. 

"These  fundamentals  constitute  the  irreducible  minimum 
>  in  labor's  bill  of  rights,"  he  continued.     "If  machinery'  is  to 
?  he  successfully  established   for  the  peaceable  settlement   of 
'  the  disputes  between  management  and  employees  on  the  rail- 
roads these  fundamental  principles  are  an  absolutely  neces- 
sary preliminary. " 

\s  a  result  of  the  carriers'  recognition  of  these  principles. 
/.•^Ir.  Jewell  said  that  "well  rounded  and  smooth  running  ma- 
•;•  chiner^'  would  now  be  in  operation  and  peace  on  railroads 


and  good-will  between  management  and  en^>loyees  would 
prevail  where  now  exist  growing  distrust,  dissension,  dis- 
satisfaction, and  increasing  rumblings  of  a  fast  approaching, 
costly  and  vicious  conflict,  such  as  existed  in  the  railroad 
industry  prior  to  December  31,  1917. 

"If  it  is  proper,  and  we  admit  it  is,"  he  continued,  "for 
railroad  management  of  all  railroads  to  have  a  national  union 
of  management,  then,  by  the  same  line  of  reasoning,  it  must 
be  admitted  that  the  employees  are  entitled  to  the  same. 
Railroad  management  is  willingly  accepting  all  the  benefits 
of  the  Transportation  Act,  and  just  as  willingly  and  de- 
terminedly is  it  endeavoring  to  escape  its  burdens.  The  law 
itself  is  not  being  given  the  fair  test  which  it  should  be  given. 

"The  facts  are,  there  is  at  present  and  for  years  past  there 
has  been  no  individual  and  independent  railroad  manage- 
ment with  which  the  employees  could  bargain  collectively. 
Railroad  managements'  labor  policy  is  practically  dictated  by 
and  through  a  small  committee.  Railroad  managements' 
policy  thus  dictated  is  then  sought  to  be  imposed  upon  a 
local  railroad  craft  organization  of  employees  by  and  through 
the  national  union  of  railroad  management.  Railroad  labor's 
organizations  and  policy  are  formulated  in  order  that  it  may 
hope  to  successfully  cope  with  the  compactly  and  nationally 
organized  union  of  railroad  managements." 

Cross  Examination  of  Railroad  Execntives 

Following  the  presentation  of  this  statement  Mr.  Walsh 
called  Mr.  Binkerd,  Mr.  Cuyler,  Mr.  Gray  and  General  At- 
terbury  to  the  stand. 

By  the  testimony  of  these  witnesses  Mr,  Walsh  attempted 
to  prove: 

1 — That  national  boards  of  adjustment  and  National  Agreements 
are  inseparable. 

2 — That  railway  executives  are  divided  on  the  question  of 
national  boards  of  adjustment  and  therefore  on  National  Agree- 
ments. 

3 — That  Mr. ,  Cuyler  and  General  Atterbury,  alleged  representa- 
tives of  capital,  have  exerted  a  powerful  influence  in  opposition  to 
National  Agreements  as  part  of  a  general  attack  upon  labor  or- 
ganizations. 

4 — That  the  carriers  are  organized  nationally  to  treat  labor 
and  other  problems  and  they  therefore  should  treat  with  the  em- 
ployees nationally. 

5— That  the  basic  principles  of  the  National  Agreements  are  just 
and  reasonable  even  when  applied  nationally. 

6 — That  the  railroads  are  unfairly  moulding  public  opinion  to 
influence  the  Labor  Board. 

7 — That  the  labor  policy  of  the  railroads  is  dictated  by  a  hand- 
ful of  executives. 

8 — That  the  Association  of  Railway  Executives  and  its  oflficers 
wield  more  than  an  advisory  power. 

From  Mr.  Binkerd,  Mr.  W'alsh  elicited  information  regard- 
ing the  history,  purposes,  organization  and  powers  of  the 
Association  of  Railway  Executives  and  detailed  information 
regarding  the  files  of  that  organization  which  he  presented 
in  accord  with  the  order  of  the  Board.  From  Mr.  Cuyler, 
Mr.  W^alsh  obtained  information  regarding  his  position  and 
influence  in  the  Association  and  the  extent  to  which  pub- 
licity work  has  been  carried  and  by  whom.  Mr.  Gray 
proved  a  distinct  disappointment  to  the  labor  leaders,  for  he 
outlined  in  unmistakable  terms  the  opposition  of  the  exec- 
utives toward  continuation  of  National  Agreements,  and  met 
every  attack  on  their  position  with  opinion  and  evidence 
gained  through  many  years  of  railroad  experience  in  every 
part  of  the  country-.  Mr.  Walsh  retired  from  the  examina- 
tion after  a  short  time,  leaving  the  interrogation  of  Mr.  Gray 
to  counsel  for  the  carriers. 

General  Atterbury  completed  the  wreck  of  the  hypothetical 
case  as  visioned  by  Mr.  Walsh.  He  was  not  only  not  con- 
tent to  take  the  defensive,  but  at  times  took  a  hand  in  the 
questioning  and  backed  up  his  contentions  with  proof. 

It  had  been  confidently  exjDected  by  the  labor  leaders  that, 
through  the  testimony  of  Mr.  Gray,  it  would  be  possible  to 
establish  the  existence  of  a  difference  of  opinion  among  rail- 
way executives  as  to  the  justness  and  reasonableness  of  Na- 
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tional  Agreements,  and  thus  materially  weaken  the  carriers' 
case.  However,  the  dispatch  with  which  Mr.  Gray  killed  this 
plan  led  Mr.  Walsh,  after  a  short  time,  to  retire  from  the 
examination.  Counsel  for  the  railroads,  however,  asked  Mr. 
Gray  to  present  testimony  as  to  the  reasonableness  or  unrea- 
sonableness of  National  Agreements.  To  this  Mr.  Gray  stated 
that  the  varied  conditions  existing  in  different  parts  of  the 
country  makes  it  practically  impossible  to  devise  rules  which 
can  be  applied  justly  and  reasonably  over  the  whole  country. 
The  "bill  of  rights,"  previously  presented  to  the  board  by 
Mr.  Jewell,  was  then  brought  to  Mr.  Gray's  attention,  and 
the  manner  in  which  these  rules  worked  out  in  actual  practice 
when  applied  universally,  was  quickly  pointed  out. 

Cross  Examination  of  General  Atterbnry 

On  March  21  General  Atterbury  took  the  witness  stand, 
and,  in  response  to  questioning,  outlined  his  connection  with 
the  Pennsylvania,  the  Association,  its  Labor  Committee  and 
other  railroad  organizations.  This  led  Mr.  Walsh  to  submit 
a  long  list  of  organizations  of  executives  and  subordinate 
officials,  which,  he  maintained,  treated  railroad  problems 
nationally,  and  inferred  that  questions  in  which  the  em- 
ployees were  interested  should  be  treated  on  the  same  scale. 

In  answer  to  a  question  regarding  the  importance  of  the 
abrogation  of  National  Agreements,  General  Atterbury  said: 
"The  abrogation  of  National  Agreements  is  the  most  impor- 
tant thing  before  the  country  today." 

During  the  progress  of  the  examination,  Mr.  Walsh  at- 
tempted to  point  out  a  difference  in  the  positions  taken  by 
General  Atterbury  and  Mr.  Whiter's  committee. 

In  reply  to  Mr.  Walsh's  request  that  he  add  something  to 
Mr.  Whiter's  presentation,  General  Atterbury  read  a  state- 
ment which  said  in  part: 

"No  more  serious  question  (National  Agreements)  confronts 
the  American  people  today.  We  have  come  to  a  parting  of  the 
ways.  One  road  leads  to  government  ownership,  nationalization. 
Plumb  Plan-ism,  and  Syndicalism, — the  other  road,  to  industrial 
peace,  and  the  continuation  of  that  individual  initiative,  energy 
and  responsibility  which  is  peculiarly  American.  The  issue  is  in 
your  hands.  The  signboard  on  one  road  is :  National  Agreements. 
The  signboard  on  the  other  is:  Negotiate  directly  with  your 
own  employees. 

"The  following  quotations  from  the  Official  Circular  No.  107 
of  the  Railway  Employees  Department  of  the  American  Federa- 
tion of  Labor,  which  circular  as  an  interesting  coincidence,  is 
headed  'Yours  for  Government  Ownership  of  Railroads' — are 
illuminating. 

Wc  are  the  first  class  of  railway  employees  to  force  the  understanding 
that  the  Railway  Administration  would  negotiate  and  sign  a  National 
Agreement. 

•  •  •  it  was  up  to  him,  the  Director  General,  to  settle  with  us  and 
further  •  •  •  the  entire  proposition  would  be  submitted  to  our  mem- 
bership at  once  for  a  strike  vote. 

"The  other  road  I  have  indicated  leads  to  industrial  peace.  I 
can  quote  no  better  testimony  advocating  following  the  sign- 
board— 'Negotiate  with  your  own  employees'  than  the  following, 
taken  from  the  Report  of  Industrial  Conference  called  by  the 
President,  of  which  William  B.  Wilson,  Secretary  of  Labor,  was 
chairman,  and  Herbert  Hoover,  vice-chairman. 

The  right  relationship  between  employer  and  employee  can  be  best 
promoted  by  the  deliberate  organization  of  that  relationship.  That  organ- 
uation  should  begin   with  the   plant  itself.     •     •     • 

Industrial  problems  vary  not  only  with  each  industry,  but  in  each  estab- 
Uahment.  Therefore,  the  strategic  place  to  begin  battle  with  misunder- 
standing is  within  the  industrial  plant  itself.  Primarily  the  settlement  must 
come  from  the  bottem.   not  from  the  top. 

"My  views  as  to  what  the  employees  should  not  do,  are  as  fol- 
lows: (1)  undermine  discipline;  (2)  limit  production;  (3)  de- 
mand pay  for  which  there  is  no  equivalent  production ;  and  (4) 
force  the  'closed  union  shop.' 

"I  have  no  fight  with  organized  labor  as  such.  I  have  every 
desire  to  see  its  existence  healthy  and  normal.  Within  reason- 
able limits,  it  is  a  healthy  spur  to  bring  about  fair  conditions  as 
between  employer  and  employee. 

"My  views  as  to  what  the  employee  has  the  right  to  expect  and 
the  employer  should  provide,  are  as  follows:  (1)  as  steady  em- 
ployment as  possible;  (2)  a  good  wage;  (3)  time  for  recreation; 
(4)  opportunity  to  elevate  himself  in  his  employment;  (5)  a 
voice  in  determining  the  rules  and  regulations  under  which  he 
should  work ;  and  (6)  the  right  to  be,  or  not  to  be,  a  union  man. 
But  to  apply  these  principles,  the  'dog  collar'  of  National  Agree- 
ments must  be  removed.  ^ 


"An  agreement  to  be  properly  binding  must  be  equitable,  and 
entered  into  freely  by  both  parties;  and  in  order  that  it  may 
be  intelligible  and  properly  carried  out,  it  is  necessary  that  there 
be  a  common  understanding.  But  a  common  understanding  can 
only  come  from  free  discussion  and  negotiation. 

"The  so-called  National  Agreements  were  put  in  force  on  the 
Pennsylvania  by  order  of  the  Director  General.  No  discussion 
whatever  was  held  between  the  employees  who  would  work 
under  these  agreements,  and  the  officers  who  necessarily  would 
have  to  administer  them.  Nor  have  the  employees  who  work 
under  these  agreements  been  permitted  by  their  leaders  to  discuss 
them  with  their  own  railroad  officers,  or  modify  them  as  a  result 
of  such  discussion." 

After  calling  attention  to  the  hurried  effort  on  the  part  of  the 
leaders  of  the  shop  crafts  to  make  the  question  of  National  Agree- 
ments an  issue  before  the  Board,  General  Atterbury  continued: 

"Confusion,  misunderstanding  and  bitterness  between  the  officers 
and  the  employees  were  bound  to,  and  did  follow,  and  are  bound 
to  contmue  until  the  so-called  National  Agreements  are  wiped  out, 
^d  the  officers  and  employees  now  working  under  them  on  the 
Pennsylvania  sit  down  together  and  work  out  their  own  set  of 
working  rules  to  meet  their  own  conditions.  You  may  fairly 
ask  what  justification  I  may  have  for  this  statement  I  have  just 
made.  Your  Board  some  time  ago  very  wisely  decided  that  it  had 
no  jurisdiction  over  the  question  of  national  boards  of  adjust- 
"^"u  D  *^  decision  took  that  dog  collar'  off.  What  followed 
on  the  Pennsylvania  with  our  men  in  train  and  engine  service 
is  typical  and  convinces  me  of  the  possibilities  in  this  direction 
with  all  classes  of  employees.  There  are  no  cases  before  the 
L.abor  Board  from  our  men  in  train  and  engine  service  involving 
grievances  as  a  result  of  the  train  and  engine  service  rules  and 
working  conditions  on  the  Pennsylvania.  Our  men  and  our 
oftcers  are  settling  them  between  themselves.  Understand  that 
there  were  m  existence  seven  separate  schedules,  covering  differ- 
ent parts  of  the  system  and  you  must  recognize  that  we  have 
varying  conditions  incident  to  serx-ing  a  territory  with  agricul- 
hl  c'f  "?♦  *r\^;  ^P^  climatic  differences,  that  stretches  from 
Atla?tS  O.^L  .^^^^i"^ A^'°-  *^^  .Chesapeake  Bay,  and  from  the 
MicWgLi  Mississippi  river  and  the  waters  of  Lake 

.   ''Each  railroad  negotiating  its  schedules  with  its  own  employee* 
IS  the  road  to  industrial  peace." 

There  followed  an  interesting  controversy  between  General 
.\tterbury  and  Mr.  Walsh  as  to  the  formation  of  the  various 
National  Agreements.  General  Atterbury  vigorously  main- 
tained that  these  agreements  were  obtained  from  the  Director 
General  by  coercion  and  stated,  in  support  of  this  contention, 
hat  Director  General  Hines  "took  strike  threats  too  serious- 
y;  his  experience  in  handling  labor  matters  had  been  too 
limited." 

u  ^x^  'l^f*,^®^^  ^°  ^^^  examination  was  openlv  announced 
by  Mr.  Walsh  when  he  said:  "I  will  now  try  to  prove  that 
some  universal  rules  are  necessary."  Following  this  he  intro- 
duced considerable  evidence  regarding  the  legislation  de- 
signed to  safeguard  railroad  workers,  various  uniform  rules 
promulgated  by  the  Interstate  Commerxre  Commission  etc  He 
then  took  up  the  rules  contained  in  the  National  Agreements 
and  immediately  found  that,  instead  of  examining  the  wit- 
ness and  directing  the  trend  of  the  testimony,  he  was  in  turn 
being  examined,  and  that  the  trend  of  testimony  was  being 
directed  by  General  Atterbury.  The  first  rule  of  the  Shop 
Crafts  Agreement  was  presented  for  General  Atterbury's  ai>. 
proval.     It  brought  forth  the  reply: 

"The  eight-hour  day  is  a  perfect  farce.  It  is  merely  a 
means  for  getting  more  money.  The  rule  typifies  the  whole 
business.  Why  doesn't  the  rule  say  'eight  hours'  work  shall 
constitute  a  day,'  instead  of  'eight  hours  shall  constitute  a 
day's  work.' " 

General  Atterbury  then  continued  to  bring  out  defects  in 
the  universal  application  of  rules,  stating  again  and  again  in 
discussing  the  applicability  of  the  eight-hour  dav  to  railroad 
service  that  "the  length  of  the  working  day  should  be  gaged 
by  the  character  of  the  service  rendered."  The  remainder  of 
the  morning  session  was  devoted  to  efforts  on  the  part  of  Mr 
Walsh  and  Mr.  Wharton  of  the  board  to  get  General  Atter- 
bury to  commit  himself  against  the  basic  eight-hour  day  but 
these  efforts  were  without  avail.  In  discussing  other'  rules 
of  National  Agreements,  General  Atterbury  took  and  con- 
sistently maintained  the  position  that  "no  rule  is  a  good 
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rule  unless  it  is  agreed  to  by  the  officers  who  apply  it  and 
men  who  work  under  it." 

Inadvertently,  perhaps,  Mr.  Walsh  then  mentioned  the  rel- 
ative merits  of  piecework  as  compared  with  the  hourly  wage 
system.  This  led  to  vigorous  defence  of  piecework  by  Gen- 
eral Atterbury,  who  said:  "The  abolition  of  piecework  has 
been  made  a  bone  of  contention  by  men  who  would  level  all 
good  Americans." 

General  Atterbury  said:  "I  would  negotiate  agreements 
'with  our  men  right  now  if  their  leaders  would  let  go."  To 
this  Mr.  Walsh  replied  that  he.  General  Atterbury,  could  le- 
gally negotiate  agreements  with  his  own  men  at  the  present 
time.  The  latter  was  evidently  waiting  for  this  opporunity, 
for  he  immediately  produced  two  communications  from  the 
Railway  Employees'  Department  of  the  American  Federation 
of  Labor  to  members  of  the  shop  crafts,  telling  them,  in  sub- 
stance, not  to  negotiate  any  agreements  except  the  complete 
National  Agreement.  Furthermore,  General  Atterbury  took 
this  opportunity  to  substantiate  his  term  for  the  National 
Agreement — "dog  collars."  This  expression,  he  said,  orig- 
inated in  a  cartoon  contained  in  a  bulletin  issued  by  the 
Railway  Employees'  Dep>artnient  of  the  American  Federation . 
of  Labor,  portraying  labor  handing  railroad  management  a 
small  dog  collar  labeled  "National  Agreement."  Railroad 
management  is  saying,  "It  won't  fit."  Labor  is  replying, 
"We'll  make  it  fit."  How  the  "dog  collar"  was  made  to  fit 
was  explained  by  General  Atterbury  by  reading  portions  of 
the  communication  below  the  cartoon. 

The  result  was  both  serious  and  amusing.  Mr.  Walsh, 
aided  by  Mr.  Wharton,  attempted  to  draw  different  conclu- 
sions from  labor's  statement,  "We'll  make  it  fit,"  but  their 
attempts  were  not  successful,  and  the  course  of  the  examina- 
tion was  quietly  but  quickly  changed;  however,  not  before 
General  Atterbury  had  vigorously  stated,  "The  leaders  of 
the  American  Federation  of  Labor  are  throttling  the  em- 
ployees and  the  National  Agreements  are  throttling  both  the 
employees  and  the  management.  I  don't  want  to  take  any- 
thing from  the  employee.  I  want  only  a  fair  day's  work  for 
a  fair  day's  pay."  In  answer  to  a  question  by  Mr.  H.  T. 
Hunt,  a  public  member  of  the  board,  Mr.  Atterbury  said: 
"You  cut  the  'dog  collar'  off  and  see  how  quickly  the  Penn- 
sylvania will  negotiate  agreements  with  its  men." 

On  continuing  this  line  of  examination,  General  Atterbur\' 
exclaimed  that  the  "whole  object  of  National  Agreements  is 
to  employ  more  men."  Objections  to  this  statement  elicited 
the  reply:  "I  am  a  better  friend  of  the  men  than  their  own 
representatives  at  this  table.  I  maintain,  in  fact,  that  the 
men  are  not  being  represented." 

The  remainder  of  the  day's  testimony  was  of  a  similar 
character,  Mr.  Walsh  endeavoring  to  obtain  General  Atter- 
bury's  approval  of  the  principles  of  various  rules  of  the  Shop 
Crafts  Agreement,  and  General  Atterbury  consistently  main- 
taining his  pasition  as  has  already  been  outlined. 

The  morning  session  on  March  22  found  General  Atter- 
bury' still  on  the  stand  with  the  cross  examination  proceeding 
without  results  for  the  employees'  case.  The  necessity  for 
classification  rules  was  first  brought  up  by  Mr.  Walsh  only 
to  be  denied  in  substance.  Regarding  this,  General  Atter- 
bury- testified:  "I  take  it  that  this  Board  is  to  quiet  not  fo- 
ment trouble.  If  it  were  to  write  standard  rules  instead  of 
pouring  oil  on  the  waters  it  would  be  throwing  rocks  into  it. 
The  Board  can't  write  standard  rules." 

Mr.  Walsh  stated  that  there  have  been  but  175  disputes  in 
a  year  under  the  National  Agreements,  and  upon  asking  Gen- 
eral Atterbury  if  that  would  not  indicate  harmony  under 
these  rules,  the  latter  replied :  "No.  The  boards  at  Washing- 
ton have  already  Ejiven  the  men  everything  they  have  asked 
for.    There  is  nothing  more  to  request." 

The  apprentice  rules  in  the  Shop  Crafts  Agreement  were 
next  taken  up,  Mr.  Walsh  attempting  to  justify  their  existence 
by  reference  to  so-called  "abuses"  which  took  place  prior  to 
their  creation.     This  discussion  ended  when  General  Atter- 


bury said:  "I  can  find  restricted  production  under  every  rule 
of  the  National  Agreement,  and  this  rule  is  no  exception. 
You  men  are  trying  to  get  more  money  for  the  men;  I  am 
trying  to  get  an  honest  day's  work  for  that  pay." 

Regarding  the  representation  of  employees,  General  Atter- 
bury maintained  through  a  long  series  of  questions  that  the 
principle  of  representation  by  men  elected  by  the  majority 
is  not  fair  to  the  minority  who  have  a  right  to  be  represented 
by  men  of  their  own  choosing.  Following  this.  General  Atter- 
bury outlined  his  definition  of  and  views  upon  the  "closed 
shop,"  stating  in  substance  that  he  deprecates  the  closed  non- 
union shop  as  well  as  the  closed  union  shop.  Furthermore, 
he  read  a  circular  issued  by  the  Railway  Employees'  Depart- 
ment of  the  American  Federation  of  Labor  showing  that  that 
department  has  issued  orders  which  establish  closed  shops. 

The  testimony  during  the  afternoon  session  of  the  same 
day  continued  the  same.  Various  of  the  rules  were  brought 
up  by  Mr.  Walsh,  and  General  Atterbury  as  strenuously  ob- 
jected to  their  application  nationally. 

Mr.  Walsh  attempted  to  capitalize  the  evidence  that  the 
Pennsylvania  had  maintained  prior  to  General  Atterbury's 
departure  for  France  "an  extensive  espionage  system  among 
its  employees"  and  had  "little  arsenals"  at  various  plants. 
After  lengthy  discussion  of  the  charges  of  coercion  on  the 
part  of  both  the  Pennsylvania  and  the  employees,  the  subject 
finally  dropped  upon  a  promise  by  Mr.  Hunt  to  read  Gen- 
eral Atterbury's  complete  report  from  which  the  charges  were 
taken.  Just  prior  to  the  closing  of  the  morning  session,  Mr. 
Walsh  produced  a  letter  alleged  to  have  been  written  by  I. 
W.  Geer,  general  manager  of  the  Pennsylvania,  southwestern 
region,  to  supervisory  employees,  in  which  he  charged  the  su- 
pervisory employees  to  defame  the  labor  organizations  if 
necessary  to  obtain  certain  information.  This  letter  was 
later  declared  to  be  a  fake  by  General  Atterbury  and  Mr. 
Whiter  after  they  had  communicated  with  Mr.  Geer. 

Mr.  Walsh  later  turned  to  apparent  discrepancies  in  state- 
ments as  to  the  cost  of  the  National  Agreements.  General 
Atterbury  immediately  produced  a  statement  which  Mr. 
Walsh  tried  to  keep  from  the  record.  This  statement,  which 
was  filed  with  the  Board,  showed  by  figures  of  the  Interstate 
Commerce  Commission  that  the  estimated  saving  of  $300,- 
000,000  was  far  below  the  actual  saving  possible. 

A  long  series  of  questions  regarding  Master  Car  Builders' 
rules,  etc.,  and  their  necessity  followed,  but  throughout  the 
session  General  Atterbur\-  maintained  consistently  the  stand 
which  he  had  already  taken  on  this  subject.  This  completed 
the  examination  of  witnesses  summoned  so  far,  and  the  Board 
adjourned  until  March  24,  when  Mr.  Jewell  began  presenta- 
tion of  a  long  statement  in  reply  to  General  Atterbury's  stand 
Iiefore  the  Board. 

Developments  so  far  have  not  indicated  when  or  how  the 
labor  leaders  will  attempt  to  answer  Mr.  Whiter's  presenta- 
tion, but  from  their  present  tactics  it  is  assumed  that  this  will 
not  be  presented  until  the  Board  has  decided  that  the  case 
has  been  delayed  long  enough. 

Developments  in  Other  Hearings 

On  March  1  representatives  of  the  Brotherhood  of  Rail- 
way and  Steamship  Clerks,  Freight  Handlers,  Express  and 
Station  Employees  appeared  before  the  Board  to  justify  the 
agreements  made  with  the  clerks  and  present  their  rebuttal 
statements.  Statements  were  also  made  by  representatives  of 
the  signalmen  and  the  Brotherhood  of  Maintenance  of  Way 
Employees  and  Railway  Shop  Laborers. 

Wage  Redactions  Proposed  on  Many  Roads 

During  the  past  month  many  roads  have  held  conferences 
with  their  employees  to  discuss  decreases  in  the  wage  scale. 
In  a  great  majority  of  cases  the  men  are  not  disposed  to  ac- 
cept any  reductions  without  action  by  the  Labor  Board. 
While  the  earlier  conferences  were  confined  principally  to 
unskilled  laborers,  later  developments  include  proposals  to 
reduce  wages  of  all  classes  of  officers  and  employees. 


The  Safety  of  Passengers  in  Steel  Railway  Cars 

A  Discussion  of  the  Action  of  Cars  in  Accidents 
and    Methods    Which    Will    Avoid    Telescoping 

BY  FRANK  M.  BRINCKERHOFF 


THE  general  adoption  of  steel  in  place  of  wood  in  the  cars,  though  that  aspect  is,  of  course,  ver>'  important, 
construction  of  passenger  train  cars  some  15  years  ago  With  regard  to  the  problem  of  safety  of  passengers,  I  wish 
marked  a  distinct  advance  in  the  art  of  car  building,  to  present  in  a  condensed  form  the  results  of  an  extended 
\arious  problems  arose  during  the  change,  and  many  have  investigation  of  the  behavior  of  passenger  train  cars  when 
been  successfully  met.     The  two  most  important  problems     derailed  or  in  collision,  and   to  point  out  that,   while  the 

steel  structure  affords  much  greater  safety  to  passengers  than 
did  wooden  car  bodies,  modifications  can  be  made  in  the 
superstructures  of  steel  cars  which  will  greatly  increase  their 
ability  to  resist  destructive  shock. 

The  data  and  some  of  the  illustraticms  from  w^hich  this 
paper  is  compiled  can  be  found  in  the  printed  reports  of  acci- 
dents investigated  by  the  Bureau  of  Safety,  Interstate  Com- 
merce Commission,  which  are  available  to  all;  other  illustra- 
tions are  from  photographs  taken  by  various  pictorial  news 


Wreck    of    a    Derailed    Chair    Car    Which    Side    Wiped    a    Stand- 
ing  Locomotive 

To  successfully  defend  the  passenger  space  against  invasion  in  si-'e  wipinfr 
collisions  and  derailments,  strong  sideposts  must  extend  from  side  sifl  to 
!■  of  and  all  the  side  frame  members  must  be  co-ordinated  to  ward  off  the 
t  Hiding  body. 

to  be  solved  were  and  still  are:  safety  of  passengers  and 
V  eight  of  complete  car. 

That  some  steel  passenger  cars  are  heavier  than  the 
^  ooden  ones  which  they  displace  in  service,  seems  to  be  indi- 
c  ited  by  the  significant  fact  that  the  adoption  of  steel  pas- 
s -nger  train  cars  was  frequently  accompanied  or  closely  fol- 
1  >wed  by  the  purchase  of  heavier  locomotives  to  handle  the 
1  ew  passenger  equipment. 

It  is  not  the  intention  at  this  time  to  discuss  the  economic 
-consequences  of  the  increased  weight  of  steel  passenger  train 

•From  a  paper  presented  before  the  New  York  Railroad  Qub,  March 
^S.  1921. 


Framework  of  Passenger  Car 
Showing  collision  diaphragm   and   bulkhead   with  high-girder  side   walls. 

bureaus  and  have  appeared  in  the  daily  press,  and  a  few  are 
from  our  office  files. 

In  making  our  collection  many  hundred  prints  were  ex- 
amined and  only  those  were  selected  which  are  of  interest 
to  car  designers.  It  is  greatly  to  be  regretted  that  frequently 
the  only  available  photographs  of  a  wreck  were  taken  as  gen- 
eral views  of  the  accident.  Many  valuable  photographic 
studies  of  structural  failures  could  have  been  made  by  an 
expert  on  the  spot. 

It  was  natural  that  the  early  designs  of  steel  car  structures 
should  follow  conventional  lines  and  that  the  evolution  frcmi 
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rule  unles'-  it  is  a.c;recd  to  l)y  the  officers  who  apply  it  and 
men  who  work  under  it.'' 

Inadvertently,  perhaps,  Mr.  Walsh  then  mentioned  the  rel- 
ative merits  of  piecework  as  compared  with  the  liourly  wage 
system.  This  led  to  vigorous  defence  of  piecework  l)y  Gen- 
eral .\tterbury,  who  said:  "The  al)olition  of  piecework  has 
been  made  a  bone  of  contention  by  men  who  would  level  all 
good  .Americans." 

General  .\tterbury  said:  "I  would  negotiate  agreements 
with  our  men  right  now  if  their  leaders  would  let  go."  To 
this  !Mr.  Walsh  replied  that  he,  General  .\tterl)ury.  could  le- 
gally negotiate  agreements  with  his  own  men  at  the  present 
time.  The  latter  was  evidently  waiting  for  this  opporunit}-. 
for  he  immediately  {)roduced  two  communication.-  from  the 
Railway  Kmployees'  Department  of  the  .American  Federation 
of  Labor  to  members  of  tlie  shop  crafts,  telling  them,  in  sub- 
stance, not  to  negotiate  any  agreements  except  the  complete 
National  .\greement.  Furthermore,  General  Atterbury  took 
this  opportunity  to  substantiate  his  term  for  the  National 
Agreement — "dog  collars."  This  expression,  he  said,  orig- 
inated in  a  cartoon  contained  in  a  bulletin  issued  l)y  the 
Railwa}  F.mployees'  Department  of  the  American  Federation 
of  Labor,  portraying  labor  handing  railroad  management  a 
small  dog  collar  labeled  "National  Agreement."  Railroad 
management  is  saying,  'Tt  won't  fit."  Labor  is  replying, 
"We'll  make  it  fit."  How  the  "dog  collar"  was  made  to  fit 
wa>  explained  by  General  Atterbury  l)y  reading  portions  of 
the  ( ommunication  lx?low  the  cartoon. 

The  result  was  lx)th  serious  and  amusing.  Mr.  Walsh, 
aided  by  Mr.  Wharton,  attemjited  to  draw  diftVrent  conclu- 
sions from  labor's  statement,  "We'll  make  it  fit."  but  their 
attempts  were  not  successful,  and  the  course  of  the  examina- 
tion was  quietly  but  quickly  changed;  however,  not  before 
General  .Atterbur)-  had  vigorously  stated.  "The  leaders  of 
the  .American  Federation  of  Labor  are  throttling  the  em- 
ployees and  the  National  Agreements  are  throttling  both  the 
employee-  and  the  management.  I  don't  want  to  take  any- 
thing from  the  employee.  I  want  only  a  fair  day's  work  for 
a  fair  day's  pay."  In  answer  to  a  (juestion  by  Mr.  H.  T. 
Hunt,  a  public  meml)or  of  the  ixiard,  Mr.  .Atterbury  said: 
"A'ou  cut  the  'dog  collar  off  and  i^ec  how  (juickly  the  Penn- 
sylvania will  negotiate  agreements  with  its  men.'' 

(^n  continuing  this  line  of  examination.  General  .Atterburx 
exclaimed  that  the  "whole  object  of  National  .Agreements  is 
to  employ  more  men.'"  Objections  to  this  statement  elicited 
the  reply:  T  am  a  better  friend  of  the  men  than  their  own 
representative-  at  this  table.  I  maintain,  in  fact,  that  the 
men  are  not  being  represented," 

Ihe  remainder  oi  the  day's  te.'^timon)  was  of  a  .-imilar 
charaeter.  Mr.  Walsh  endeavoring  to  ol)taii)  General  .Atter- 
buPis  api)r<ival  of  the  principles  of  various  rules  of  the  Shop 
Crafts  .\greement,  and  General  .Atterbury  consistently  main- 
taining his  ])osition  as  has  already  been  outlined. 

The  morning  session  on  March  22  found  General  .Atter- 
bury .still  on  the  stand  with  the  cross  examination  proceeding 
without  results  for  the  employees'  ca.-e.  The  necessity  for 
cla.^sification  rules  was  first  brought  Uf)  I»y  .Mr.  ^\'alsh  only 
to  be  denied  in  substance.  Regarding  this.  General  .Atter- 
bury testified:  "I  take  it  that  this  Board  is  to  (|uiet  not  fo- 
ment trouble.  If  it  were  to  write  standard  rules  instead  of 
pouring  oil  on  the  waters  it  would  be  throwing  rocks  into  it. 
The  Board  can't  write  standard  rules." 

Mr.  Walsh  stated  that  there  have  l)een  but  l?.^  dispute?  in 
a  year  under  the  National  Agreements,  and  upon  asking  Gen- 
eral .Atterbur}-  if  that  would  not  indicate  harmony  under 
these  rules,  the  latter  replied:  "No.  The  Ixiards  at  Washing- 
ton have  already  civcn  the  men  everything  they  have  asked 
for.     There  is  nothing  more  to  request." 

The  apprentice  rule?  in  the  Shop  Crafts  .Agreement  were 
next  taken  up.  Mr.  Walsh  attempting  to  justify  their  existence 
bv  reference  to  so-called  "abu.ses"  which  took  place  prior  to 
their  creation.     This  di.?cus?ion  ended  when  General  .Atter- 


bury said:  *T  can  find  restricted  production  under  every  rul<. 
of  the  National  Agreement,  and  this  rule  is  no  exception. 
Vou  men  are  tr)ing  to  get  more  money  for  the  men ;  I  am 
trying  to  get  an  honest  day's  work  for  that  pay." 

Regarding  the  representation  of  employees.  General  Atter- 
bury maintained  through  a  long  series  of  questions  that  the 
I)rinciple  of  representation  by  men  elected  by  the  majority 
is  not  fair  to  the  minority  who  have  a  right  to  be  representeii 
by  men  of  their  own  choosing.  Following  this,  General  Atter- 
l)ury  outlined  his  definition  of  and  views  upon  the  "closed 
shop,''  stating  in  substance  that  he  deprecates  the  clo.sed  non- 
union shop  as  well  as  the  closed  union  .shop.  Furthermore, 
he  read  a  circular  issued  i)y  the  Railway  Employees'  Depart- 
ment of  the  .American  Federation  of  Labor  showing  that  that 
dejiartment  has  i.<sued  orders  which  establish  closed  shops. 

The  testimom-  during  the  afternoon  session  of  the  same 
ria\  continued  the  same.  \'arious  of  the  rules  were  brought 
up  by  Mr.  Walsh,  and  General  Atterbury-  as  strenuously  ob- 
jected to  their  application  nationally. 

Mr.  \\alsh  attempted  to  capitalize  the  evidence  that  the 
Pennsylvania  had  maintained  prior  to  General  Atterbur}'s 
departure  for  France  *'an  extensive  espionage  system  among 
its  employees"  and  had  "little  ar-cnals''  at  various  plants. 
.After  lengthy  discussion  of  the  charges  of  coercion  on  the 
part  of  l)oth  the  Pennsylvania  and  the  employees,  the  subject 
finally  dropped  upon  a  promi.se  by  Mr.  Hunt  to  read  Gen- 
eral -Atti'rbury's  complete  report  from  which  the  charges  were 
taken,  just  prior  to  the  closing  of  the  moniing  .se.s.sion,  Mr. 
Walsh  i^roduced  a  letter  alleged  to  have  been  written  by  L 
W.  Geer,  general  manager  of  the  Pennsylvania.  .>^outhwestem 
region,  to  supervisory  employees,  in  which  he  charged  the  su- 
pervisory employees  to  defame  the  lal)or  organizations  if 
necessar}-  to  obtain  certain  information.  This  letter  was 
hiter  declared  to  i)e  a  fake  by  General  Atterbury  and  Mr. 
Wliiter  after  they  had  communicated  witii   .Mr.  Geer. 

Mr.  Walsh  later  turned  to  apparent  discrejjancies  in  state- 
ment- as  to  the  cost  of  the  National  .Agreements.  General 
Atterltury  immediateh  produced  a  statement  which  Mr. 
\\  alsh  tried  to  keep  from  the  record.  This  statement,  which 
uas  filed  with  the  Board,  showed  by  figures  of  the  Interstate 
Commerce  Commission  that  the  estimated  saving  of  $.^00,- 
000,000  was  far  below  the  actual  saving  possible. 

.A  long  .series  of  questions  regarding  Master  Car  Builders' 
rules,  etc..  and  their  necessity  followed,  but  throughout  the 
-essicn  Generil  .Atterbury  maintained  consistentlv  the  stand 
".vliich  he  had  already  taken  on  thi-  subject.  This  completed 
the  examination  of  witnesses  summoned  .-o  far,  and  the  Board 
adjournal  until  March  24,  when  Mr.  Jewell  began  presenta- 
tion of  a  long  statement  in  reply  to  General  Atterbury'?  .stand 
before  the  Board. 

Developments  so  far  have  not  indicated  when  or  how  tiie 
laljor  leader?  will  attempt  to  answer  Mr.  Whiter's  pre.senta- 
tion,  but  from  their  jirescnt  tactics  it  is  a??umed  that  this  will 
not  be  pre.sented  until  the  Board  has  decided  that  the  case 
ha?  been  delave<l  long  enough. 

Dovelopments  in  Oilier  Hearings 

On  March  1  repre.-entatives  of  the  Brotherhood  of  Rail- 
way and  Steam-hip  Clerks.  Freight  Handlers.  Express  and 
Station  Employees  appeared  before  the  Board  to  justify  the 
agreement?  made  with  the  clerks  and  present  their  rebuttal 
statements.  Statements  were  also  made  by  representatives  of 
the  signalmen  and  the  Brotherhood  of  .Maintenance  of  Way 
Employees  and  Railway  Shop  Laborers. 

Wage  Reductions  Proposed   on    Many   Roads 

During  the  past  month  many  roads  have  held  conferences 
with  their  employees  to  di.scuss  decrease?  in  the  wage  scale. 
In  a  great  majority  of  ca?e?  the  men  are  not  di?po?ed  to  ac- 
cept any  reductions  without  action  by  the  Labor  Board. 
While  the  earlier  conference?  were  confined  principallv  to 
unskilled  laborers,  later  development?  include  proposal?  to 
reduce  wage?  of  all  classes  of  officer?  and  emplovec?. 


The  Safety  of  Passengers  in  Steel  Railway  Cars'" 

A  Discussion  of  the  Action  of  Cars  in  Accidents 
and     Methods     Which     Will     Avoid     Telescoping 

BY  FRANK  M.  BRINCkERHOFF 


I      construction  of  passenger  train  cars  some  15  years  ago 

niarked  a  distinct  advance  in  the  art  of  car  building. 

\arious  problems  arose  during  the  change,  and  many  have 

iMcn  successfully  met.      The  two  most  imix)rtant  problems 


HK  general  adoption  of  steel  in  place  of  wood  in  the      cars,    though    that    asi)ect    is,    of    course,    very    imi)ortant. 

With  regard  to  the  proljlem  of  safety  of  passengers,  1  wisli 
to  present  in  a  condensed  form  the  results  of  an  extended 
investigation  of  the  behavior  of  passenger  train  cars  when 
derailed  or  in  collision,  and  to  point  out  that,  while  the 
steel  structure  affords  much  greater  safety  to  passengers  than 
did  wooden  car  bodies,  motlifications  can  be  made  in  the 
superstructures  of  steel  cars  which  will  greatly  increase  their 
ability  to  resi>t  destructive  sh(x"k. 

The  data  and  some  of  the  illustrations  from  which  this 
j)aper  is  compiled  can  be  found  in  the  printed  reports  of  acci- 
dents investigated  by  the  Bureau  of  Safety,  Interstate  Com- 
merce Commission,  which  are  available  to  all;  other  illustra- 
tions are  from  photogra[)hs  taken  by  various  pictorial  news 


V'reck     of    a     Derailed     Chair    Car    Which     Side     Wiped     a     Stand- 
ing   Locomotive 

'!  ■  suceessfullv   defend  the   iiasscnser   space   .iRainst   inv:i*ion    in    si '<■  wiping' 

ilisions   and    dcrailir.cnts,    -froni?   sideposts   must   exttnd    from    s^iile  eill    to 

•  f   and   all    the   side   frame   memhers   'luist   be   co->]rdinated   tn    ward  off   the 
ilidini;  tiody. 

i>  be  solved   were  and  still   are:   safety  of  passengers  and 

^  fight  of  complete  car. 
'Phat    some    steel    passenger    cars    are    heavier    than    the 
>oden  ones  which  they  displace  in  service,  seems  to  be  indi- 
ted bv  the  significant  fact  that  the  adoption  of  steel  pas- 
rnicr  train  cars  was  frec|uently  accompanied  or  closely  fol- 

i  wed  bv  the  purchase  of  heavier  locomotives  to  handle  the 

i  'w  ptissenger  equipment. 

It  is  not  the  intention  at  this  time  to  discuss  the  economic 
•nsecjuences  of  the  increased  weight  of  steel  passenger  train 

'Fri.m    a    paper    prc«-nted    before    the    New    York    RaiIroa<i    riub.    Match 
•.   1921. 


Framework  of   Passenger  Car 
Showing  Collision  diaphracin   and   btilkhead   with  higrh-girder   side    walls. 

bureaus  and  have  appeared  in  the  dail}'  prei^s,  and  a  few  are 
from  our  office  hies. 

In  making  our  collection  many  hundred  prints  were  ex- 
:. mined  and  only  those  were  selected  which  are  of  interest 
to  car  designers.  It  is  greatly  to  be  regretted  that  frequently 
tlie  only  available  photographs  of  a  wreck  w^ere  taken  as  gen- 
eral views  of  the  accident.  Many  valuable  photographic 
studies  of  structural  failures  could  have  l)een  made  by  an 
expert  on  the  spot. 

It  was  natural  that  the  early  designs  of  steel  car  structures 
should  follow  conventional  lines  and  that  the  evolution  from 
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the  all-wood  car  to  the  all-steel  car  should  be  gradual.  It 
is  now  possible,  however,  to  examine  the  photographic  records 
of  typical  accidents  to  passenger  trains  and  profit  by  past 
experience  when  designing  and  building  new  equipment. 

For  the  purpose  of  analysis  the  illustrations  have  been 
divided  into  two  groups:  derailments  and  collisions.  The 
records  of  the  Bureau  of  Safety  show  that  by  far  the  greater 
number  of  accidents  are  in  the  derailment  class  though  the 
loss  of  life  and  injury  to  passengers  and  equipment  is  great- 
est in  the  collisions. 

Derailments 

Examining  first  the  large  derailment  class  it  is  found  that 
a  considerable  portion  of  the  momentum  of  the  train  is  grad- 
ually expended  in  plowing  up  the  roadbed  and  in  tossing 
about  the  car  bodies.  Therefore,  the  violence  of  impact  be- 
tweai  the  individual  derailed  cars  is  not  comparable  to  the 
shock  experienced  in  a  rear  end  collision  between  a  moving 
and  a  standing  train  wherein  the  momentum  of  the  combined 
units  of  the  moving  mass,  led  by  the  locomotive,  is  concen- 
trated in  an  impact  upon  the  rear  units  of  the  standing  train. 
This  reduction  in  the  degree  of  violence  of  impact  is,  however, 
somewhat  offset  by  the  fact  that  when  cars  are  derailed  the 
heavy  underframe  of  one  car  is  frequently  projected  against 
the  relatively  weak  superstructure  of  an  adjoining  car  with 
more  or  less  disastrous  results.  Furthermore  in  derailments 
the  cars  are  sometimes  overturned  or  fall  upon  a  neighboring 
car;  in  such  cases  the  superstructure  of  the  car  is  subjected 
to  extremely  severe  stresses. 

Examination  of  many  illustrations  of  accidents  of  the 
derailment  and  side  wiping  class,  led  us  to  the  conclusion 
that  distribution  of  metal  which  would  strengthen  the  super- 
structure of  the  car  as  compared  to  the  strength  of  the  under- 
frame  was  highly  desirable.  During  the  last  10  years  or 
more,  315  cars  have  been  built  according  to  a  system  evolved, 
with  the  purpose  constantly  in  mind,  to  produce  a  car  body 
structure  of  great  strength,  but  still  of  a  weight  not  in  excess 
of  wooden  car  bodies  of  similar  size  and  equipment.  I  wish 
to  introduce  at  this  point  a  short  description  of  this  system 
which  affords  unusual  protection  to  the  passenger  space  when 
cars  are  derailed  or  side  wiped. 

A  Car  Body  Stmctare  of  Greater  Strength 

The  sideframe  members  of  these  cars  are  organized  in  the 
form  of  a  girder  extending  from  the  side  sill  to  the  side  plate 
at  the  roof  line,  a  height  of  7  ft.  6  in.  or  more.  The  under- 
frame  of  this  system  includes  centersills  adequate  to  sustain 
the  shocks  of  collision,  draft,  etc.,  but  instead  of  being  of  the 
fish  belly  type,  designed  to  be  self-supporting  between  truck 
centers,  as  is  the  usual  custom,  the  centersills  of  this  system 
are  uniform  in  section  throughout  their  length  and  are  sup- 
ported approximately  every  six  feet  by  heavy  cross  bearers 
between  the  high  girder  side  frames.  The  centersills,  being 
thus  supported,  have  no  measurable  deflection  and  are,  there- 
fore, superior  in  capacity  to  resist  end  shock  to  those  of 
much  greater  weight  and  depth  which  are  self-supporting 
between  bolsters.  By  this  co-operation  between  side  frames 
and  centersills  a  great  reduction  in  weight  per  car  is  accom- 
plished and  yet  a  much  stronger  body  structure  results. 

The  ends  of  the  bodies  of  these  cars  are  reinforced  against 
the  stresses  of  impact  to  an  extent  considered  appropriate  to 
the  service  in  which  the  cars  are  employed,  some  of  these 
cars  being  electrically  operated  in  tunnel  service,  others  in 
suburban  steam  and  suburban  electric  service,  others  in 
through  line  steam  service  at  high  speeds  and  in  heavy  trains. 
The  system  of  end  reinforcement  is,  of  course,  carried  to  the 
greatest  extent  in  the  cars  in  the  latter  service  where  the 
greatest  momentum  is  to  be  dealt  with  in  case  of  accident. 

This  system  of  reinforcement  of  the  ends  of  the  car  body 
co-ordinates  the  body  end  walls  with  the  members  of  the 
high  girder  side  frame  and  roof  in  the  form  of  a  rectangular 


tube  with  ends  barred  to  prevent  penetration  by  an  impacting 
body.  This  is  accomplished  in  the  through  line  cars  by  the 
introduction  of  two  new  members: 

1.  An  anti-telescoping  tie  plate  extending  across  the  car 
from  side  plate  to  side  plate  and  lengthwise  of  the  car  lor 
about  six  feet  forming  a  flat  ceiling  for  the  lavatory,  passage- 
way and  saloon  and  being  securely  riveted  to  the  plate  of  t  le 
high  girder  side  frame. 

2.  Special  deep  piers  forming  the  posts  for  the  door  in  t  ;e 
end  of  the  car  body.  These  piers  are  approximately  21  iii. 
deep  and  as  in  some  classes  of  accident  they  may  be  subject  d 
to  tension.  The  web  plates  of  these  piers  pass  through  tie 
upper  tie  plate  and  also  through  to  the  underframe  and  ar.,, 
together  with  their  flanges,  securely  riveted  to  each  of  thoe 
members.    The  comer  posts  and  the  adjacent  side  posts  of  the 


First  Stage  of  Telescoping  of  Steel  Cars 
The  body  of  the  chair  car  has  overridden  the  buffer  sill  of  the  coach. 

car  body  are  also  specially  designed  to  withstand  the  shock 
of  cornering  collision. 

The  car  structure  thus  formed  is  illustrated  in  the  per- 
spective drawing  shown,  from  examination  of  which  it  will  be 
seen  that  the  compression  member  of  the  high  girder  side 
frame  effectively  braces  this  reinforced  body  end  at  the  roof 
line. 

The  extent  to  which  the  high  girder  side  frame  and  bod> 
end  reinforcement  of  passenger  car  bodies  will  protect  the 
passenger  space  when  in  collision  or  derailment  can  be  some- 
what gaged  by  examination  of  the  damage  to  steel  baggage 
cars  after  being  involved  in  accidents  of  these  classes.  Bag- 
gage cars,  because  of  the  typical  arrangement  of  their  side 
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d<ors,  windows,  etc.,  have  in  effect  high  side  frames,  with 
the  elements  of  plate  girders,  extending  from  side  sills  to  roof 
li:  e  at  the  car  body  ends.  The  high  girder  side  frame  and 
body  end  reinforcement  of  passenger  cars,  above  described, 
co-ordinates  all  the  strength  elements  of  the  car  structure 
e\en  more  effectively  than  does  the  form  of  plate  girder  side 
wills  of  the  usual  baggage  car,  and  in  addition  the  body  of 
tl:e  passenger  car  will  be  protected  to  a  certain  degree  by  the 
wreckage  of  its  vestibule  which,  when  in  collision,  will  be 
forced  back  against  the  reinforced  body  end.  Comparatively 
little  damage  results  to  baggage  cars  with  high  side  walls 
when  colliding?  with  coaches  of  the  usual  low  frame  con- 


End  View  of  Coach  Shown   in  Previous   Illustration 

The  chair  car  has  commenced  to  exert  a  bursting  stress  upon  the  body  of 

the  coach. 

struction,  thus  demonstrating  the  advantage  of  the  high  struc- 
ture when  subjected  to  end  shock. 

Rear  Collisions 

Considering  next  the  illustrations  of  typical  rear  collisions, 
it  is  interesting  to  note  that,  where  cars  with  steel  underframes 
are  involved,  the  penetration  by  the  locomotive  into  the  rear 
car  seldom  exceeds  the  depth  of  the  vestibule  and  that  the 
greatest  damage  occurs  where  one  car  overrides  another.  The 
pilot  of  the  locomotive  usually  underruns  the  rear  car  until 
the  buffer  sills  of  the  car  come  in  contact  with  the  heavy 
frame  of  the  locomotive,  where  further  progress  is  arrested 
and  the  penetration  of  the  vestibule  structure  by  the  locomo- 
tive boiler  or  smoke  box  ceases. 

When  one  car  overrides  another  the  penetration  is  in  some 
instances  complete,  the  entire  length  of  the  invaded  car  being 
practically  destroyed.  Careful  analysis  of  typical  photo- 
graphic records  of  railway  wrecks  will  lead  to  the  following 
conclusions: 

1.  The  underframe  of  the  modem  steel  passenger  car  is 
adequate  to  withstand  the  shock  of  the  most  violent  collision. 

2.  The  underframe  of  the  invading  car  overrides  the 
underframe  of  the  invaded  car  and  wedges  its  side  walls 
apart,  the  point  of  impact  being  a  foot  or  more  above  the  floor 
according  to  the  upward  angle  assumed  by  the  overriding 
underframe. 

3.  The  superstructures  of  steel  cars  fail  to  protect  the 
passenger  space,  when  overridden  in  collision  by  a  car  having 
a  steel  underframe,  because  of  the  relative  weakness  of  the 


invaded  superstructure  as  compared  with  the  heavy  under- 
frame of  the  invading  body. 

4.  The  joints  cormecting  the  side  walls,  hood  and  roof  are 
subjected  to  tension  because  the  invading  body  having  pene- 
trated between  the  side  walls,  exerts  a  bursting  stress  on  the 
invaded  structure.  The  members  comjx)sing  the  roof  are 
always  light  in  section  and  the  joints  connecting  them  to  the 
sides  inadequate  to  resist  the  heavy  tension  stress  of  collision. 

5.  The  structure  of  the  invading  car  is  subjected  to  com- 
pression, and  as  the  joints  connecting  its  members  are  better 
able  to  resist  compression,  than  the  invaded  car  structure  is 
to  resist  tension,  the  invading  car  body  is  seldom  seriously 
damaged. 

Accurate  computation  of  the  force  expended  in  a  collision 
between  trains  is  practically  impossible.  Two  reactions,  how- 
ever, occur  in  all  rear  end  collisions,  which  can  be  used  to 
roughly  gage  the  violence  of  the  shock,  namely: 

1.  Depth  of  penetration  by  the  invading  car,  and 

2.  The  distance  the  standing  train  is  driven  ahead  by  the 
force  of  the  collision. 

These  reactions  are  complements  of  each  other  and  roughly 
indicate  the  energy  expended. 

With  these  reactions  in  mind  it  seems  highly  desirable  that 
the  invading  car  be  restrained  from  penetration  by  some 
device  which  will  cushion  the  impact  shock  and  impart  mo- 
tion to  the  standing  train,  thus  diverting  the  force  from  the 
work  of  destruction  to  the  work  of  moving  the  mass. 

It  is  obvious  that  in  a  train  collision  the  points  of  impact 


The  Second  Stage  of  Telescoping 

When  telescoping  has  reached  this  stage  the  structure  can   offer  but  little 
resistance  to  further  penetration  by  the  invading  body. 

will  be  more  or  less  damaged.  It  is  impossible  to  build  a  car 
structure  that  will  successfully  resist  all  damage  by  an  over- 
riding car.  The  problem  is  to  provide  means  to  arrest  the 
progress  of  an  invading  car  before  it  penetrates  deep  into  the 
invaded  structure,  meantime  transmitting  the  force  of  the 
collision  to  the  standing  train  to  set  it  in  motion. 

The  essence  of  this  problem  is  the  element  of  time.  The 
structure  best  adapted  to  solve  the  problem  must  contain 
members  which  will  act  to  resist  penetration  at  the  vestibule 
end  and  interpose  a  rapidly  increasing  resistance  to  the 
progress  of  the  invading  car. 

The  essential  characteristics  of  a  member  best  suited  to 
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the  all-wood  car  to  the  all-steel  car  should  be  gradual.  It 
is  now  possible,  however,  to  examine  tlie  photographic  records 
of  typical  accidents  to  passenger  trains  and  j>rofit  by  past 
experience  when  designing  and  building  new  equipment. 

For  the  purpose  of  analysis  the  illustrations  have  been 
divided  into  two  groups:  derailments  and  collisions.  The 
records  of  the  Bureau  of  Safety  .show  that  by  far  the  greater 
numlxT  of  accidents  are  in  the  derailment  class  though  the 
loss  of  life  and  injury  to  pas.sengers  and  equipment  is  great- 
est in  the  collisions.  - 

Derailments 

Examining  tirst  the  large  derailment  class  it  is  found  that 
a  considerable  portion  of  the  momentum  of  tlie  train  is  grad- 
ually expended  in  plowing  up  the  roadbed  and  in  tossing 
about  the  car  bodies.  Therefore,  the  violence  of  imjiact  be- 
tween the  individual  derailed  cars  is  not  comj)arable  to  the 
shock  ex])erienced  in  a  rear  end  collision  between  a  moving 
and  a  standing  train  wherein  the  momentum  of  tlie  comliined 
units  of  the  moving  mass,  led  by  the  locomotive,  is  concen- 
trated in  an  impact  upon  the  rear  units  of  the  standing  train. 
This  reduction  in  the  degree  of  violence  of  imi)act  is,  however, 
somewhat  offset  bv  the  fact  that  when  cars  are  derailed  the 
heavy  underframe  of  one  car  is  frequently  projected  against 
the  relatively  weak  superstructure  of  an  adjoining  car  witli 
more  or  less  disastrous  results.  Furthermore  in  derailments 
the  cars  are  sometimes  overturned  or  fall  upon  a  neighboring 
car:  in  sudi  ca.^^es  the  superstructure  of  tlie  car  is  subjected 
to  extremely  severe  stresses. 

Examination  of  many  illustrations  of  accidents  of  the 
derailment  and  side  wi])ing  cla.^^s,  led  us  to  the  conclusion 
that  distribution  of  metal  wliicli  would  strengthen  tlie  super- 
structure of  the  car  as  i ompared  to  the  strength  of  the  under- 
frame  was  highl)  desirable.  During  the  last  10  years  or 
more,  .>15  cars  have  ])een  l)uilt  according  to  a  system  evolved, 
with  the  purjjose  constantly  in  mind,  to  produce  a  car  body 
structure  of  great  strengtli.  l)Ut  still  of  a  weight  not  in  excess 
of  wi^xlen  car  bcnlies  of  similar  size  and  eciuijimcnt.  T  wish 
io  introduce  at  this  point  a  short  description  of  this  system 
which  affords  unusual  proti-ction  to  tlic  passenger  syiace  when 
cars  are  derailed  or  side  wiped. 

A  Car  Body  Struclure  of  Greater  Strength 

The  sideframe  members  of  these  cars  are  organized  in  the 
form  of  a  girder  extending  from  the  side  sill  to  the  side  plate 
at  the  roof  line,  a  height  of  7  ft.  6  in.  or  more.  The  under- 
frame  of  this  system  includes  centersills  adecjuate  to  sustain 
the  shocks  of  collision,  draft,  etc.,  but  instead  of  being  of  the 
fish  bellv  tvpe.  designed  to  be  self-.«upporting  ])etween  truck 
centers,  as  is  the  usual  custom,  the  centersills  of  this  system 
are  uniform  in  section  throughout  their  length  and  are  sup- 
ported approximately  every  six  feet  by  heaxy  cross  bearers 
between  the  liigh  girder  side  frames.  The  centersills,  being 
thus  supported,  have  no  measurable  deflection  and  are,  there- 
fore, superior  in  capacity  to  resist  end  sluxk  to  those  of 
much  greater  weight  and  depth  which  are  self-supporting 
between  bolsters.  By  this  co-oi»eration  })etween  side  frame-^ 
and  centersills  a  great  reduction  in  weight  per  car  is  accom- 
plished and  yet  a  much  stronger  body  structure  results. 

The  ends  of  the  bodies  of  these  cars  are  reinforced  against 
the  fstresses  of  impact  to  an  extent  considered  appropriate  to 
the  service  in  which  the  cars  are  employed,  some  of  these 
cars  being  electrically  operated  in  tunnel  service,  others  in 
suburban  steam  and  suburban  electric  service,  others  in 
through  line  steam  service  at  high  speeds  and  in  heav}*  trains. 
The  system  of  end  reinforcement  is,  of  course,  carried  to  the 
greatest  extent  in  the  cars  in  the  latter  service  where  the 
greatest  momentum  is  to  be  dealt  with  in  case  of  accident. 

This  system  of  reinforcement  of  the  ends  of  the  car  body 
co-ordinates  the  body  end  walls  with  the  members  of  the 
high  girder  side  frame  and  roof  in  the  form  of  a  rectamzular 


tube  with  ends  barred  to  prevent  penetration  by  an  impacti.ig 
l)(xi}-.  Jhis  is  accompli.^lied  in  tiie  through  line  cars  in  :  ,£ 
introduction  of  two  new  meml)ers: 

1.  .An  anti-telescoping  tie  j)late  extending  across  the  .  .r 
from  side  j)late  to  side  plate  and  lengthwise  of  the  car  :  -r 
about  six  feet  forming  a  flat  ceiling  for  the  lavatory,  passai:  - 
way  and  saloon  and  being  securely  riveted  to  the  {)late  of  re 
high  girder  side  frame. 

2.  Special  deej)  piers  forming  the  posts  for  the  door  in  t  >t 
end  of  the  car  body.  These  piers  are  approximately  21  i ,. 
deep  and  as  in  .-^ome  classes  of  accident  they  mav  be  subject  j 
tc)  tension.  Tlu-  web  i)lates  of  tliese  piers  pa>s  througii  i:  c 
up{)er  tie  plate  and  al.>io  through  to  the  underframe  and  a:  . 
together  with  their  flanges,  securely  riveted  to  each  of  the^e 
nu'ml)ers.      The  eorner  posts  and  the  adjacent  side  posts  of  tn^ 


First    Stage   of  Telescoping   of  Steel   Cars 
The   bodv   of  the   chair  c.ir   has  ovcrri<1<|pn   the   buffer   sill   of   tht  coach. 

car  body  are  also  specially  designed  to  with>iand  the  shock 
of  cornering  collision. 

The  car  structure  tlui-  formed  i<  illustrated  in  the  per 
spective  drawing  shown,  from  examination  of  which  it  will  1" 
seen  that  the  compressicai  member  of  the  high  girder  sid' 
frame  effectively  braces  this  reinforced  Ijody  end  at  the  roo 
line. 

The  extent  to  which  the  high  girder  side  frame  and  bod 
end  reinforcement  of  passenger  car  bodies  will  protect  th' 
passenger  space  when  in  collision  or  derailment  can  be  some 
what  gaged  by  examination  of  the  damage  to  steel  baggag 
cars  after  being  involved  in  accidents  of  these  classes.  Bag 
gage  cars,  because  of  the  typical  arrangenv.-nt  of  their  Ai\< 
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,  .)rs,  windows,  etc.,  have  in  effect  high  side  frames,  witii 

elements  of  phite  girders,  extending  from  side  sills  to  roof 

r  at  the  car  Ijody  ends.     The  high  girder  side  frame  and 

ly  end  reinforcement  of  pas.scnger  cars,  above  described, 

ordinates   all   the   strength   elements  of  the  car  structure 

■n  more  effectively  than  d(jes  the  form  of  plate  girder  side 

ills  of  the  usual  baggage  car,  and  in  addition  the  body  of 

•  passenger  car  will  l)e  protected  to  a  certain  degree  l)y  the 

i(  kas^e  of  its  vestiljule   which,   when    in   collision,  will  be 

reed  l^ack  against  the  reinforced  bod}'  end.    Comparatively 

;tle  damage   results  to  baggage  cars   with  high  side  walls 

len   collidinu   with   coaches  of  the  u>ual   low   frame  con- 


End   View  of  Coach   Shown    in    Previous    Illustration 

The  chair  rar  has  commenced  to  exert  a  bursting  stress  upoii  the  lx)dy  of 

the   coacli. 

>t ruction,  thus  demonstrating  the  advantage  of  the  high  struc- 
ture when  subjected  to  end  shock. 

Rear  Collision* 

Considering  next  tiie  illustrations  of  typical  rear  collisions, 
it  is  interesting  to  note  that,  where  cars  with  steel  underframes 
are  involved,  the  penetration  by  the  locomotive  into  the  rear 
car  seldom  exceeds  the  depth  of  the  vestibule  and  that  the 
greatest  damage  occurs  where  one  car  overrides  another.  The 
jiilot  of  the  locomotive  usually  underruns  the  rear  car  until 
the  buffer  ?ills  of  the  car  come  in  contact  with  the  heavy 
frame  of  the  locomotive,  where  further  progress  is  arrested 
and  the  penetration  of  the  vestibule  structure  by  the  locomo- 
tive boiler  or  smoke  box  ceases. 

When  one  car  overrides  another  the  [)enetration  is  in  some 
instances  complete,  the  entire  length  of  the  invaded  car  being 
I)ractically   destroyed.      Careful    analysis   of   typical   photo- 
graphic records  of  railway  wrecks  will  lead  to  the  following 
onclusions: 

1.  Tlie  underframe  of  the  modem  steel  passenger  car  is 
adequate  to  withstand  the  shock  of  the  most  violent  collision. 

2.  The  underframe  of  the  invading  car  overrides  the 
underframe  of  the  invaded  car  and  wedges  its  side  walls 
apart,  the  point  of  impact  being  a  foot  or  more  above  the  floor 
according  to  the  upward  angle  assumed  by  the  overriding 
underframe. 

3.  The  superstructures  of  steel  cars  fail  to  protect  the 
passenger  space,  when  overridden  in  collision  by  a  car  having 
a  steel  underframe.  because  of  the  relative  weakness  of  the 


invaded  superstructure  as  compared  with  tljc  iieavy   under- 
frame of  the  invading  body. 

4.  The  joints  connecting  the  side  walls,  hood  and  roof  are 
subjc^:ted  to  tension  because  the  invading  body  having  pene- 
trated between  the  side  walls,  exerts  a  bursting  stress  on  the 
invaded  structure.  The  memljers  composing  tlie  roof  are 
always  light  in  .section  and  the  joints  connectuig  them  to  the 
side?  inadequate  to  re>ist  the  heav\  tension  stress  of  eollision. 

5.  The  structure  of  the  invading  car  is  subjected  to  com- 
pression, and  as  the  joints  connecting  it>  memlx-rs  are  better 
able  to  resist  compression,  than  the  invatled  car  structure  is 
to  resist  tension,  the  invading  car  bodv  i.-«  .seldom  .seriously 
damaged. 

Accurate  computation  of  the  force  expended  in  a  collision 
between  trains  is  [jractically  impossible.  Two  reactions,  how- 
ever, occur  in  all  rear  end  eoUisions,  which  can  be  u>ed  to 
roughly  gage  the  violence  of  the  shock,  namely: 

1.  Depth  of  jjcnetjation  by  the  invading  car,  and 

2.  The  di.stance  the  standing  train  is  driven  ahead  by  the 
force  of  the  lollision. 

riiese  reactions  are  complements  of  each  other  and  roughly 
indicate  the  energy  expended. 

With  the.se  reactions  in  mind  it  .seems  highlv  desirable  that 
the  invading  car  be  restrained  from  penetration  by  some 
device  which  will  cushion  the  imjtact  shock  and  impart  mo- 
tion to  the  standing  train,  thus  diverting  the  force  from  the 
work  of  destruction  to  the  work  of  moving  the  mass. 

It  is  obvious  that  in  a  train  collision  the  points  of  impact 


The  Second   Stage  of  Telescoping 

When   telescopintr  has   reachul   this   stage  th,^   structure  can   olTer   hut  little 
resistance  to  furtlier  penetration  by  the  invadinc  body. 

will  be  more  or  less  damaged.  It  is  impossible  to  build  a  car 
structure  that  will  successfulh  resist  all  damage  bv  an  over- 
riding  car.  The  problem  is  to  j)rovKle  means  to  arrest  the 
l)rogress  of  an  invading  car  before  it  penetrates  deep  into  the 
invaded  structure,  meantime  transmitting  the  force  of  the 
lollision  to  the  standing  train  to  set  it  in  motion. 

The  essence  of  this  problem  is  the  element  of  time.  The 
structure  best  adapted  to  solve  the  problem  must  contain 
members  which  will  act  to  resist  penetration  at  the  vestibule 
end  and  interpose  a  rapidly  increasing  resistance  to  the 
progress  of  the  invading  car. 

The  essential  characteristics  of  a  member  best  suited  to 
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acccMnplish  the  above  ends  are:  Flexibility  to  avoid  shearing; 
elasticity  to  avoid  abrupt  stressing ;  high  uUimate  strength  in 
tension  to  resist  bursting  stress  exerted  by  an  invading  car. 

Use  of  Wire  Cable   Proposed  as  Remedy 

Manifestly  the  material  best  adapted  to  meet  the  above 
requirements  is  udre  cable.  The  manner  of  introducing  the 
wire  cable  in  a  car  structure  may  vary  considerably.  One 
form  may  be  described  as  follows: 

A  wire  cable  anchored  to  the  underframe  of  the  car,  pass- 
ing through  the  vestibule  buffer  sill,  up  through  the  vestibule 
corner  post,  across  the  hood,  down  the  opposite  corner  post, 
through  the  buffer  sill  to  the  anchorage  point  at  the  under- 
frame. 

The  loop  is  thus  distended  in  such  a  manner  that  the  vesti- 
bule end  of  an  invading  car  will  penetrate  within  the  loop. 
The  initial  shock  of  collision  will  be  met  as  now  by  the  vesti- 
bule end  posts.  When  the  resistance  of  these  end  posts  is 
overcome  and  as  the  invading  body  progresses,  the  cable  loop, 
together  with  the  members  of  the  invaded  vestibule  will  be 
drawn  in  and  down  against  the  vestibule  of  the  invading 
body  crushing  both  within  the  confines  of  the  loop. 

The  more  resistant  the  structures  thus  crushed,  the  greater 
will  be  the  energy  absorbed  and  the  greater  will  be  the  pull 


End  View  of  the  Car  Shown  In  the  Last  Illustration 

exerted  by  the  cable,  through  its  anchorage  in  the  underframe, 
to  impart  motion  to  the  mass. 

The  design  further  provides  for  a  second  group  of  cables, 
imbedded  in  the  body  comer  posts  and  body  end  frame,  to  act 
as  a  second  line  of  defence  against  the  invading  car.  Should 
the  force  of  the  collision  be  not  completely  dissipated  through 
the  resistance  of  the  vestibule  end  posts  and  the  cable  in  the 
vestibule  end,  the  invading  car  body  will  next  encounter  the 
high  resistance  of  the  body  end  wall,  and  the  second  group  of 
cables  will  come  into  action  upon  being  encountered  by  the 
invader.  The  second  group  of  cables  being  also  anchored  to 
the  underframe  and  distended  in  loop  form  will  also  draw 
the  structure  of  the  invaded  car  down  and  in  upon  the  invader 
and  similarly  impart  motion  to  the  mass.  This  second  group 
of  cables  will  also  act  to  draw  downward  and  inward  the 
roof  and  sides  of  the  invader. 


The  size  and  number  of  the  cables  and  the  number  of 
groups  or  lines  of  defence  can  be  increased  until  all  reason- 
able doubt  of  their  collective  ability  to  arrest  an  invadiig 
car  disappears. 

In  the  absence  of  the  wire  cables,  a  corresponding  collision 
would  result  in  wedging  apart  the  invaded  structure  wirh 
comparatively  little  dissipation  of  energy  and  imparting  but 
little  motion  to  the  standing  cars,  because  the  energy  ex- 
pended in  wedging  aside  the  members  of  the  structure  is 
exerted  at  almost  right  angles  to  the  direction  of  the  invading 
body  and  consequently,  results  in  but  little  forward  thrust. 

The  arrangement  of  the  cables  is  purposely  such  that  it  is 
impossible  to  bring  an  abrupt  stress  on  them.   They  are  di?- 


The  Final  Stage  of  Telescoping 

The  complete  separation  of  the  side  walls  of  the  invaded  car  indicates  the 
desirability  of  incorporating  strong  tension  members  in  the  superstructure. 

tended  in  an  approximately  rectangular  loop  by  members 
which,  when  subjected  to  collision  shock,  are  bent  and  dis- 
torted by  the  cable  which  is  of  superior  strength  to  any 
member  with  which  it  is  associated  except  only  the  centersill 
to  which  it  is  anchored.  For  example  the  combined  tensile 
strength  of  the  cable  loops  shown  in  the  illustration  is  2,000,- 
000  lb.,  and  therefore  equivalent  to  the  ultimate  strength  of 
centersills  having  a  cross  section  of  approximately  50  sq.  in. 
Consequently  when  a  car  body  protected  by  cables  is  invaded, 
the  vestibule  of  the  invader  will  be  crushed  down  and  the 
zone  of  destruction  in  the  invaded  car  will  be  limited  to  the 
area  enclosed  by  the  cable  loops  engaged. 

Length  of  Path  of  Resistance 

Thrust  will  be  imparted  to  the  centersills  of  the  car  in 
which  the  cables  are  incorporated,  from  the  moment  of  impact 
upon  the  vestibule  end  and  in  a  gradually  increasing  degree 
until  all  the  cable  loops  are  drawn  in  and  down  to  a  position 
of  rest  against  the  crumpled  structure  of  the  invading  car. 
This  prolonged  and  steep  path  of  resistance  is  of  the  utmost 
importance. 

In  the  illustration  the  cable  loops  are  shown  in  combination 
with  a  high  girder  side  frame  and  body  end  reinforcement  as 
first  described.  This  we  consider  the  strongest  form  of  car 
body  construction  in  use  today.  When  completely  equipped 
with  cable  loops,  this  design  provides  the  following  path  of 
resistance  to  penetration  by  an  invading  body: 

1.  A  rigid  vestibule  end  wall  having  as  high  initial  resist- 
ance as  practicable. 

2.  Cable  loop,  enclosing  the  vestibule  end  wall  and  acting 
to  retain  the  structural  members  in  the  path  of  the  invading 
body,  upon  the  failure  of  the  initial  resistance  of  the  vestibule 
end  wall. 
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3.  A  rigid  body  end  wall  including  the  strong  piers  at  the 
doorway  and  the  deep  body  end  reinforcing  plate,  collectively 
over  five  times  the  section  of  the  vestibule  end. 

4.  The  second  group  of  cables  which  will  act  to  prevent, 
disruption  of  the  body  end  wall  structure  and  any  further 
penetraticm. 

The  resistance  effected  by  the  cable  loops  is  accumulative 
and  the  ultimate  resistance  will  not  be  reached  until  the 
wreckage  of  both  vestibules  is  compressed  in  a  tangled  mass 
within  the  confines  of  the  loops  engaged.  The  crumpling  of 
the  structural  members  within  the  cable  loops  will  act  to 
cushion  the  shock.  The  resistance  will  increase  rapidly  in  a 
series  of  steps  beginning  with  the  resistance  afforded  by  the 
rigid  vestibule  end  posts  and  reaching  a  peak  equal  to  the 
accumulated  resistance  of  the  four  stages  in  the  patii  of  resist- 
ance above  described.  The  body  end  structure  being  of  much 
greater  strength  than  the  vestibule  end  structure  will  insure 
that  the  vestibule  structure  must  be  practically  destroyed 
before  the  initial  resistance  of  the  body  end  structure  is  over- 
come, and  the  second  group  of  cables  called  upon  to  resist 
further  penetration.  I  believe  that  only  in  cases  of  the  utmost 
violence  will  the  bodv  end  of  the  invaded  car  be  crushed  in 


strong  cable  loops  in  the  car  structure,  produces  a  collision 
shock  absorber  which  may  be  compared  to  a  buf&ng  device 
in  which  the  maximum  length  of  path  of  resistance,  or  travel, 
is  only  limited  to  the  conhnes  of  the  loops  engaged  instead 
of  limited  to  a  few  inches  travel.  Time  will  not  permit  of 
entering  into  details  of  the  method  of  incorporating  the  cable 
loops  in  the  car  structure.  It  is  the  intenticm,  however,  that 
all  the  structural  members  be  retained  by  the  cable  loops 
within  the  path  of  the  invading  body  to  make  resistance  to 
penetration  during  the  time  the  loops  are  being  drawn  down 
as  great  as  possible. 

In  the  foregoing  descriptioi  of  a  car  adapted  to  resist  the 
shocks  experienced  in  sidewiping,  derailments  and  collisions 
we  have  naturally  illustrated  and  described  the  design  of 
car  which  we  have  ourselves  evolved  while  guided  by  a  close 
study  of  the  collection  of  photographic  records  of  accidents 
which  we  have  been  accumulating  for  a  number  of  years. 
Manifestly  the  cable  system  of  reinforcement  can  be  incor- 
porated in  any  adequate  design  of  vestibule  end  and  body 
end  construction.  I,  however,  believe  that  a  car  embodying 
the  strong  superstructure,  with  strong  vestibule  and  body  end 
construction  as  outlined  above  is  particularly  well  protected 
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and  the  ultimate  resistance  of  the  main  cables  be  developed. 
For  example,  in  some  of  the  complete  telescoping  cases  illus- 
trated the  initial  resistance  offered  by  the  vestibule  and  the 
body  end  construction  of  the  invaded  car  was  inadequate  to 
prevent  penetration.  The  secondary  resistance  offered  by  the 
roof  structure  and  the  interior  fittings  was  negligible  as  com- 
pared to  that  which  would  have  been  afforded  by  wire  cables 
of  2,000,000  lb.  (1,000  tons)  capacity  which  would  have 
checked  the  invader  at  or  near  the  point  of  entrance.  It  is 
my  opinion,  that  in  cases  of  extreme  violence,  and  before  the 
vestibule  structures  have  been  completely  compressed,  the 
thrust  transmitted  to  the  underframe  of  the  invaded  car, 
through  the  medium  of  the  cables,  will  be  sufficient  to  impart 
motion  to  the  standing  train  and  thus  dissipate  a  large  pro- 
portion of  the  energy  of  the  collision. 

We  are  all  familiar  with  shock  absorbers  in  daily  use,  such 
as  rubber  heels,  pneumatic  tires,  truck  springs,  buffing  de- 
vices, draft  gear,  etc.  All  these  devices  introduce  a  time 
element,  or  path  of  resistance,  commencing  at  the  instant  of 
impact  and  increasing  in  resistance  until  the  shock  is  ab- 
sorbed or  the  device  becomes  solid.    The  introduction  of  the 


against  damage  in  accidents  of  the  derailment  and  sidewiping 
class  and  further  that  such  a  car  fitted  with  the  limiting  loop 
of  wire  cables  as  described  will  be  as  safe  against  invasion 
by  a  telescoping  body  as  now  seems  possible. 


Adjustment   of   Brake    Power   on   Tank    Cars 

ScHne  confusion  has  arisen  as  to  the  provisions  of  circular 
S.  III-ll,  issued  in  May,  1919,  by  the  American  Railroad 
Association,  Section  I II -Mechanical,  specifying  the  adjust- 
ment of  brake  power  on  tank  cars..  The  mechanical  division 
of  the  American  Railway  Association  has  issued  Circular 
S  III-193  revising  the  original  instructions. 

The  original  circular  states  that  the  minimum  average 
power  brake  equipment  should  be  60  per  cent  of  the  light 
weight  of  the  car,  based  on  a  cylinder  pressure  of  50  lb.  per 
sq.  in.  In  order  to  eliminate  the  confusion  which  has  been 
caused  by  the  use  of  the  word  "minimum"  in  connection 
with  the  60  per  cent  braking  power,  causing  some  to  believe 
there  is  no  limit  to  the  maximum  percentage  of  braking  power 
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accomplish  the  al)Ove  ends  are:  Flexibility  to  avoid  shearing; 
elast icily  to  avoid  abrupt  stressing;  high  ultimate  strength  in 
tension  to  resist  bursting  stress  exerted  by  an  invading  car. 
Use   of  Wire   Cable   Proposed   as  Remedy 

Manifestly  the  material  best  adapted  to  meet  the  above 
requirements  is  ti'iVf  cable.  The  manner  of  introducing  the 
wire  cable  in  a  car  structure  may  vary  considerably.  One 
form  may  be  described  as  follows: 

A  wire  cable  anchored  to  the  under  frame  of  the  car,  pass- 
ing through  the  vestibule  buffer  sill,  up  through  the  vestibule 
corner  post,  across  the  hood,  dowTi  the  opposite  corner  post, 
througli  the  buffer  sill  to  the  anchorage  point  at  the  under- 
frame. 

The  loop  is  thus  distended  in  such  a  manner  that  the  vesti- 
bule end  of  an  invading  car  will  penetrate  within  the  loop. 
The  initial  shock  of  collision  will  Ijc  met  as  now  by  the  vesti- 
bule end  posts.  When  the  resistance  of  these  end  posts  is 
overcome  and  as  the  invading  body  progresses,  the  cable  loop, 
together  with  the  members  of  the  invaded  vestibule  will  l)e 
drawn  in  and  down  against  the  vestibule  of  the  invading 
body  crushing  both  within  the  confmes  of  the  loop. 

The  more  resistant  the  structures  thus  crushed,  the  greater 
will  be  the  energy  absorbed  and  the  greater  will  be  the  pull 


End   View  of  the  Car  Shown   in  the  Last  Illustration 

exerted  by  the  cable,  through  its  anchorage  in  the  underframe, 
to  impart  motion  to  the  mass. 

The  design  further  provides  for  a  second  group  of  cables, 
imlx?dded  in  the  body  corner  posts  and  body  end  frame,  to  act 
as  a  .second  line  of  defence  against  the  invading  car.  Should 
the  force  of  the  collision  be  not  completely  di>sipated  through 
the  resistance  of  the  vestibule  end  posts  and  tlie  cable  in  the 
vestibule  end,  the  invading  car  body  will  next  encounter  the 
high  resistance  of  the  body  end  wall,  and  the  .<econd  group  of 
cables  will  come  into  action  upon  being  encountered  by  the 
invader.  The  second  group  of  cables  being  also  anchored  to 
the  underframe  and  distended  in  loop  fomi  will  also  draw 
the  structure  of  the  invaded  car  down  and  in  upon  the  invader 
and  similarly  impart  motion  to  the  mass.  This  second  group 
of  cable?  will  al-o  act  to  draw  downward  and  inward  the 
roof  and  sides  of  the  invader. 


riie  >ize  and  numljer  of  the  cables  and  the  number  .)[. 
groups  or  lines  of  defence  can  be  increased  until  all  reaso.-- 
able  doubt  of  their  collective  ability  to  arrest  an  invadi  g 
car  disappears. 

In  the  absence  of  the  wire  cables,  a  corresponding  collisi  a 
would  result  in  wedging  apart  the  invaded  structure  vvih 
comparatively  little  dissipation  of  energy  and  imparting  I  ,r 
little  motion  to  the  standing  cars,  because  the  energy  <.  - 
jiended  in  wedging  aside  the  members  of  the  structure  s 
exerted  at  almost  right  angles  to  the  direction  of  the  invadi,  i^ 
body  and  consequently,  results  in  but  little  forward  thru 

The  arrangement  of  the  cables  is  purposely  such  that  it  !s 
impossible  to  luring  an  abrupt  stress  on  them.    They  are  di  - 


The  Final  Stage  of  Telescoping 

The  complete  separ.ntion  of  the  side  walls  of  the  invaded  car  indicates  tin 
ilosirability  of   incorporating  strong  tension   members  in   the   superstrnctiin 

tended  in  an  apjiroximately  rectangular  loop  by  memljers 
which,  when  .-subjected  to  collision  shock,  are  bent  and  dis- 
torted by  the  cable  which  is  of  superior  .strength  to  an\ 
member  with  which  it  is  associated  except  only  the  centersill 
to  which  it  is  anchored.  For  example  the  combined  tensih 
strength  of  the  cable  loops  shown  in  the  illustration  is  2,000,- 
000  lb.,  and  therefore  equivalent  to  the  ultimate  strength  of 
centersills  having  a  cross  section  of  approximately  50  sq.  in. 
Consecjuently  when  a  car  b(xly  protected  by  cables  is  invaded, 
the  vestibule  of  the  invader  will  be  crushed  down  and  tht 
zone  of  destruction  in  the  invaded  car  will  be  limited  to  the 
area  enclosed  by  the  cable  loops  engaged. 

Length  of  Path  of  Resistance 

Thrust  will  I)e  imparted  to  the  centersills  of  the  car  in 
which  the  cables  are  incorporated,  from  the  moment  of  impact 
upon  the  vestibule  end  and  in  a  gradually  increasing  degree 
until  all  the  cable  loops  are  drawn  in  and  down  to  a  position 
of  re.st  against  the  crumpled  .structure  of  the  invading  cat. 
This  prolonged  and  .steep  path  of  resistance  is  of  the  utmost 
im|)ortance. 

In  the  illustration  the  cable  loops  are  shown  in  combination 
with  a  high  girder  side  frame  and  Ixxly  end  reinforcement  as 
first  descril)ed.  This  we  consider  the  strongest  form  of  car 
bodv  construction  in  u.^e  tcnlay.  When  completely  e(|uipped 
with  cable  loops,  this  design  provides  the  following  path  ot 
resistance  to  penetration  by  an  invading  body: 

1.  A  rigid  vestibule  end  wall  having  as  high  initial  resist- 
ance as  practicable. 

2.  Cable  loop,  enclosing  the  vestibule  end  wall  and  acting 
to  retain  the  structural  members  in  the  path  of  the  invadinc 
body,  upon  the  failure  of  the  initial  resistance  of  the  vestibule 
end  wall. 
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3.  A  rigid  body  end  wall  including  the  strong  piers  at  the 
loorway  and  the  deep  body  end  reinforcing  plate,  collectively 
>ver  five  times  the  section  of  the  vestibule  end. 

4.  The  second  group  of  cables  which  will  act  to  prevent 
disruption  of  the  body  end  wall  structure  and  any  further 
penetration. 

The  resistance  effected  by  the  cable  loops  is  accumulative 
and  the  ultimate  resistance  will  not  be  reached  until  the 
wreckage  of  both  vestibules  is  compressed  in  a  tangled  mass 
within  the  confines  of  the  loops  engaged.  The  crumpling  of 
the  structural  members  within  the  cable  loops  \vill  act  to 
cushion  the  .shock.  The  resistance  will  increase  rapidly  in  a 
series  of  .<<teps  beginning  with  the  resistance  afforded  by  the 
rigid  vestibule  end  posts  and  reaching  a  peak  equal  to  the 
accumulated  resistance  of  the  four  stages  in  Uie  path  of  resist- 
ance above  described.  The  body  end  structure  being  of  much 
greater  strength  than  the  vestibule  end  structure  will  insure 
that  the  vestil>ule  structure  must  be  practically  destroyed 
before  the  initial  resistance  of  the  Inxly  end  structure  is  over- 
(ome,  and  the  second  grouj)  of  cables  called  upon  to  resist 
further  penetration.  I  believe  that  only  in  cases  of  the  utmost 
violence  will  the  bodv  end  of  the  invaded  car  be  crusliefi  in 


strong  cable  loops  in  the  car  structure,  produces  a  collision 
shock  absorber  which  may  be  compared  to  a  buffing  device 
in  wliich  the  maximum  length  of  path  of  resistance,  or  travel, 
is  only  limited  to  the  confines  of  the  loops  engaged  instead 
of  limited  to  a  few  inches  travel.  Time  will  not  permit  of 
entering  into  details  of  the  method  of  incorporating  the  cable 
loops  in  the  car  structure.  It  is  the  intention,  however,  that 
all  the  structural  members  be  retained  by  the  cable  loops 
within  the  path  of  the  invading  body  to  make  resistance  to 
penetration  during  the  time  the  lfx>ps  are  being  drawn  down 
as  great  as  possible. 

In  the  foregoing  description  of  a  car  adapted  to  resist  the 
shocks  experienced  in  sidewiping,  derailments  and  collisions 
we  have  naturally  illustrated  and  described  the  design  of 
car  which  we  have  ourselves  evolved  while  guided  by  a  close 
study  of  the  collection  of  photographic  records  of  accidents 
which  we  have  been  accumulating  for  a  number  of  \ears. 
Manifestlv  the  cable  svstem  of  reinforcement  can  be  incor- 
porated  in  any  adequate  design  of  vestibule  end  and  body 
end  construction.  1.  however,  believe  that  a  car  embodying 
the  strong  superstrui  turo.  witli  strong  vestibule  anil  l)ody  end 
construction  as  outlined  above  is  particularly  well  protected 
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and  the  ultimate  resistance  of  tiie  main  cables  be  developed. 
For  example,  in  .some  of  the  complete  telescoping  cases  illus- 
trated the  initial  resistance  offered  by  the  vestibule  and  the 
l)ody  end  construction  of  the  invaded  car  was  inadequate  to 
prevent  penetration.  The  secondary  resistance  offered  by  the 
roof  structure  and  the  interior  fittings  was  negligible  as  com- 
pared to  tliat  which  would  have  been  afforded  by  wire  cables 
of  2,000,000  lb.  (1,000  tons)  capacity  which' would  have 
checked  the  invader  at  or  near  the  point  of  entrance.  It  is 
my  opinion,  that  in  ca.ses  of  extreme  violence,  and  before  the 
vestibule  structures  have  been  completely  compres.<;ed,  the 
thrust  transmitted  to  the  underframe  of  the  invaded  car, 
through  the  medium  of  the  cables,  will  ])e  sufficient  to  impart 
motion  to  the  standing  train  and  thus  dii^sipate  a  large  {)r<)- 
portion  of  the  energy  of  tlie  collision. 

We  are  all  familiar  with  shock  al).sorbers  in  daily  use,  such 
as  rul)l)er  heels,  pneumatic  tires,  truck  sjirings,  buffing  de- 
vices, draft  gear.  etc.  .\11  these  devices  introduce  a  time 
element,  or  path  of  resistance,  commencing  at  the  instant  of 
impact  and  increasing  in  resistance  until  the  shock  is  ab- 
sorbed or  the  device  becomes  .stolid.    The  introduction  of  tlie 


against  damage  in  accidents  of  the  derailment  and  sidewiping 
class  and  further  that  such  a  car  fitted  with  the  limiting  loop 
of  wire  cables  as  described  will  be  as  safe  against  invasion 
l)y  a  telescoping  body  as  now  .Ncems  possible.  - 


Adjustmeiit    of    Brake    Power   on    Tank    Cars^ 

Some  confusion  has  arisen  as  to  the  provisions  of  circular 
.S.  III-ll,  issued  in  May,  1919,  by  the  American  Railroad 
.\ssociation.  Section  III-AIechanical,  specifying  the  adjust- 
ment of  brake  power  on  tank  cars..  The  mechanical  division 
of  the  American  Railway  As.'^ociation  has  issued  Circular 
S  III-193  revising  the  original  instructions. 

The  original  circular  states  that  the  minimum  average 
power  brake  equijiment  should  be  60  per  cent  of  the  light 
weight  of  the  car.  based  on  a  cylinder  pressure  of  50  lb.  per 
sq.  in.  In  order  to  eliminate  the  confusion  which  has  l)een 
laused  by  tht-  u>e  of  tlie  word  "minimum"  in  connection 
witli  the  60  per  cent  braking  power,  causing  some  to  Ixlieve 
there  is  noliniit  to  tlie  maximum  jxrcentage  of  braking  power 
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that  may  be  employed,  the  paragraph  in  question  has  been 
changed  to  read  as  follows: 

The  recommended  practice  of  the  asscciation  provides  that  the  air  brake 
power  for  freight  equipment  should  be  60  per  cent  of  the  light  weight  of 
the  car,  based  on  the  cylinder  pressure  of  50  lb.  per  sq.  in. 

The  sketches  shown  in  Circular  S  III-ll  specifying  the 
methods  of  making  end  brake  connections  at  the  cylinder 
lever,  did  not  clearly  indicate  that  the  brake  chain  should  be 
connected  at  the  top  of  the  drum  on  the  lower  end  of  the 
brake  staff.  In  the  revised  circular  sketches  of  the  brake 
chain  connections  have  been  shown  in  which  the  proper  at- 
tachment of  the  chain  to  the  top  of  the  drum  or  barrel  is 
clearly  indicated,  and  a  paragraph  clearly  specifying  this 
location  has  been  added  to  the  instructions. 

Some  car  owners  have  endeavored  to  provide  the  hand 
brake  power  specified  by  lengthening  the  piston  ends  of  the 
live  cylinder  lever  to  provide  a  hand  brake  connection  (in- 
stead of  by  the  method  specified  in  Circular  S  III-l  1  and  the 
specifications  for  tank  cars,  regardless  of  the  fact  that  by  so 
doing  the  equalization  of  the  hand  brake  power  on  the  two 
trucks  is  seriously  disturbed.  In  order  to  cover  this  point 
clearly  the  following  paragraph  has  been  added: 

Cars  are  not  in  accordance  with  the  requirements  if  (a)  the  hand  brake 
connection  is  made  to  an  extension  at  piston  end  of  live  cylinder  instead 
cf  to  the  push  rod  as  shown  in  Figs.  1,  2  and  3,  of  Circular  S  III-ll;  (b) 
unless  the  body  and  truck  levers  are  properly  proportioned  for  the  per- 
centage of  brake  power  specified  for  the  air  brake,  or  (c)  on  which  the 
perceatafe  of  brake  power  for  the  hand  and  air  brake  is  not  equal  on  both 
trucks. 

The  two  sentences  in  the  first  paragraph  under  "Adjust- 
ment of  Hand  Brake  Power"  in  Circular  S  III-ll  have  been 
confused  to  the  ext^it  of  considering  the  second  sentence 
without  regard  to  the  preceding  one,  cases  having  been  re- 
ported in  which  the  brake  power  for  the  air  brake  system  was 
less  than  27  per  cent  of  the  empty  car  weight.  To  make  these 
instructions  clear  this  paragraph  has  been  changed  to  read : 

With  the  body  and  truck  lever  properly  proportioned  to  60  per  cent 
braking  power  on  each  truck,  as  specified  in  the  foregoing,  and  baaed  on 
the  formulae  and  diagrams  shown  herein,  the  hand  brake  wheel  or  the 
hand  brake  ratchet  lever,  brake  staff  and  chain,  and  the  hand  brake  leverage 
between  brake  staff  and  cylinder  shall  be  so  proportioned  that  a  force  of 
125  lb.  at  the  rim  of  the  brake  wheel  or  3  in.  from  the  outer  end  cf  hand 
brake  ratchet  lever  will  develop  an  equivalent  load  IV  at  the  brake  cylinder 
piston  of  not  less  than  2,500  lb.  and  3,900  lb.  respectively,  for  cars  having 
8-in.  and   10-in.  cylinrlers. 


Emergency  Truck  for  Car  Repairs 
BY  E.  A.  AUSTIN 


A  truck  for  carrying  the  materials  and  tools  necessary  for 
making  light  repairs  is  a  handy  device  for  use  at  passenger 
stations.    Such  devices  are  not  widely  used  although  they 


A  side  View  of  the  Repair  Truck 

have  proved  a  great  help  in  expediting  work.  The  type 
shown  in  the  illustration  herewith  is  used  at  Milwaukee  on 
the  Chicago  &  North  Western.  One  of  the  advantages  of  the 
<iesign  is  that  it  is  built  low  enough  to  pass  underneath  cars, 
being  only  27  in.  high.  This  saves  the  time  ordinarily 
wasted  in  running  around  the  train  in  case  the  work  must 


be  done  on  the  opposite  side  from  that  on  which  the  truck 
happens  to  be. 

As  shown  in  the  rear  view,  a  large  oil  can  is  carried  be- 
tween the  handles  of  the  truck.  In  the  front  of  the  body, 
there  is  a  jack  plate  with  a  goose  neck  that  catches  the  rim 
of  the  wheel  and  holds  it  on  the  rail  when  jacking  up  the 
box  to  change  brasses.  The  long  bar  resting  on  brackets  at 
the  side  of  the  truck  answers  for  two  purposes.    One  end  is 
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A  Jacking   Plate  and   An  Oil  Can  Are  Carried  on  the   Front  and 

Back  of  the  Truck 

square  for  driving  in  wedges  and  the  other  has  a  point 
shaped  like  a  parrot  bill  for  throwing  over  the  lateral  of  the 
axle  or  for  removing  the  wedge  in  case  it  binds  when  the 
car  is  jacked  up. 

The  interior  of  the  truck  has  five  compartments.  Two  are 
used  for  buckets  of  prepared  packing,  one  for  the  journal 
jack,  one  for  brasses  and  one  for  blocking.  It  is  customary 
to  carry  one  block  3  in,  by  10  in.  by  24  in.,  one  IJ^  in. 
by  10  in.  by  24  in,,  and  an  iron  plate  yi  in.  by  8  in.  by  12  in., 
which  is  convenient  to  use  where  there  is  not  sufficient  space 
to  get  a  thicker  block  under  the  jack. 


Virginian   120-Ton  Cars 

Among  the  illustrations  accompanying  the  description  of 
the  120-ton  coal  cars  for  the  Virginian,  published  in  the 
March  issue,  there  is  a  plan  and  side  elevation  of  the  body, 
which  appeared  on  page  164.  Several  incorrect  dimensions  are 
shown  on  this  drawing.  The  distance  from  the  center  line 
of  the  body  bolster  to  the  striking  plate,  should  be  7  ft.  3^ 
in.,  instead  of  6  ft.  11  in.  The  distance  between  truck 
centers  should  be  36  ft,  1^  in.  and  not  36  ft.  10^  in.  Both 
these  dimensions  are  correctly  given  in  the  details  of  the 
underframe  and  draft  gear  on  pages  165,  166  and  167.  The 
wheel  base  of  the  truck  is  shown  on  the  drawing  of  the  car 
body  as  8  ft.  8  in.,  whereas  the  wheel  base  of  the  Buckeye 
truck  used  was  8  ft.  6  in.,  of  the  Lewis  truck  9  ft.,  and  of 
the  Lamont  truck,  8  ft.  3  in. 


Strikes  on  SotUhern  Roads. — A  strike  was  ordered  by  the 
labor  organization  on  the  Missouri  &  North  Arkansas  on 
February  27,  when  enginemen,  trainmen,  telegraphers  and 
station  agents  left  their  work.  An  attempt  was  made  to  re- 
sume service,  but  after  a  time  C.  A.  Phelan,  receiver  and 
general  manager,  issued  a  statement  to  the  effect  that  service 
would  be  suspended  because  depredations  which  had  been 
committed  would  endanger  the  lives  of  passengers  and 
employees. 

The  Atlanta,  Birmingham  &  Atlantic  was  placed  in  the 
hands  of  a  receiver  by  Judge  Sibley  of  the  United  States 
District  Court,  Atlanta,  Ga.,  on  February  25.  Later  Judge 
Sibley  signed  an  order  putting  into  effect  the  schedule  of 
reductions  which  Mr.  Bugg,  president,  and  later  receiver  of 
the  road,  had  urged  before  the  Labor  Board.  On  March  5 
a  strike  was  authorized  and  about  1,500  men  walked  out. 
The  places  of  the  striking  employees  were  filled  as  rapidly 
as  possible,  and  local  passenger  and  freight  service  was  re- 
sumed after  a  short  interruption. 


Draft  Gear  Tests  of  the  Railroad  Administration 

Second  of  the  Series  of  Articles  Describing  Investi- 
gations Conducted  by  the  Inspection  and  Test  Section 


AFTER  measuring  the  test  gears  and  reassembling  them 
with  their  parts  in  their  original  positions,  the  9,000 
lb.  drop  tests  were  made.  Except  for  a  few  gears  that 
\.ere  added  at  a  later  date,  the  original  series  of  drop  tests 
\\as  made  at  the  Mt.  Clare  shops  of  the  Baltimore  &  Ohio 
Railroad.  After  the  car-impact  tests  at  Rochester,  the  same 
izears  were  submitted  to  a  second  series  of  drop  tests  under 
the  Pennsylvania  Railroad  machine  at  Altoona  for  check 
purposes. 
The  drop  tests  were  in  all  instances  made  with  the  gears 

I 


The  information  for  plotting  drop  test  diagrams  was  ob- 
tained during  the  first  series  of  drop  tests  by  causing  the  tup 
to  drive  a  nail  into  the  end  of  a  wooden  post,  the  penetration 
of  the  nail  denoting  gear  closure  for  each  successive  drop. 
The  diagrams  have  been  plotted  to  the  exact  points  recorded, 
with  no  averaging  or  smoothing  up  of  the  curves.  The  regu- 
larity of  gear  action  can  thus  be  seen  and  in  such  a  test  this 
is  of  as  much,  if  not  more  interest  than  the  general  trend 
of  the  line.  "  ■ 

Some  of  the  drop  test  figures  obtained  in  these  tests  are 
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Pig.  2— Typical    Drop  Test  and  Static  Test  Diagrams,   Miner  A-18-S  Gears 


supported  upon  a  solid  anvil.  Before  beginning  the  drop 
tests  of  either  of  the  above  series  each  gear  was  given  a  cer- 
tain amount  of  preliminary  work  to  insure  the  proper  seating 
of  the  parts.  The  uniform  practice  was  followed  of  first 
determining  the  drop  test  value  of  each  gear,  by  dropping 
the  weight  from  1  in.  free  fall  and  then  increasing  the  fall 
by  1  in.  increments,  until  the  closing  point  was  reached.  The 
gear  was  then  given  10  blows  from  1  in.  below  the  solid 
height,  which  usually  resulted  in  building  up  the  capacity 
of  the  gear  slightly.  After  this  preliminary  work  the  regular 
drop  tests  were  made,  the  tup  being  again  dropped  through 
heights  increasing  by  1  in.  increments  until  the  closing  point 
was  reached.  In  the  case  of  gears  such  as  the  Harvey  springs 
the  solid  point  was  previously  determined  from  a  preliminary 
static  test  and  this  point  worked  to  in  the  drop  test. 


higher  than  usually  reported  for  gears  of  the  same  type.  The 
care  taken  to  have  all  surfaces  in  good  condition  and  the 
uniformity  of  testing  conditions  insures  that  the  present  re- 
sults are  comparable  with  each  other.  In  general  throughout 
this  report  the  drop  tests  are  reported  in  terms  of  "total  fall," 
this  being  the  free  fall  plus  the  penetratikm  or  actual  travel 
of  the  gear.  Some  confusion  has  existed  heretofore  in  this 
respect  but  it  is  proper  to  express  these  results  in  total  fall 
rather  than  free  fall  if  the  true  drop  test  capacities  are  to 
be  compared. 

The  recoil  of  the  9,000  lb.  weight  was  also  measured  by 
means  of  a  special  slide  on  the  side  of  the  drop  machine. 
The  quantities  as  tabulated  are  for  the  total  recoil  of  the 
weight  above  the  lowest  point  reached  by  it  in  closing  the 
gear.    The  drop  test  capacity,  foot  pounds  of  work  done,  is 
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tluit  may  be  employed,  the  paragraph  in  question  has  been 
clianged  to  read  as  follows: 

The  recommended  pr.ictice  of  the  ass<  elation  provides  that  the  air  brake 
power  for  freight  equiprrent  should  be  60  per  cent  of  the  light  weight  of 
the  car,  based  en  the  cylinder  pressure  of  50  lb.  per  sq.  in. 

The  sketches  shown  in  Circular  S  III-ll  specifying  the 
methods  of  making  end  brake  connection?  at  the  cylinder 
lever,  did  not  clearly  indicate  that  the  brake  chain  should  be 
connected  at  the  top  of  the  drum  on  the  lower  end  of  the 
brake  staft".  In  the  revised  circular  sketches  of  the  brake 
chain  connections  have  been  shown  in  which  the  proper  at- 
tachment of  the  chain  to  the  top  of  the  drum  or  barrel  is 
clearly  indicated,  and  a  paragraph  clearly  specifying  this 
l(x  ation  has  l)een  added  to  the  in.structions. 

Some  car  owners  have  endeavored  to  provide  the  hand 
brake  power  specified  by  lengthening  the  piston  ends  of  the 
live  cylinder  lever  to  provide  a  hand  brake  connection  (in- 
stead of  by  the  method  sjjecitied  in  (Mrcular  S  III-ll  and  the 
>pecituations  for  tank  cars,  regardless  of  the  fact  that  by  so 
doing  the  equalization  of  the  hand  brake  power  on  the  two 
trucks  is  seriously  disturbed.  In  order  to  cover  this  point 
clearly  the  following  paragraph  has  been  added: 

Cars  are  not  in  accordance  with  tfce  requirements  if  (a)  the  hand  brake 
connection  is  made  to  ?.n  extension  at  piston  end  of  live  cylinder  instead 
cf  to  the  push  rod  as  shuwn  in  Figs.  1,  2  and  3,  of  Circular  .S  IIIll;  (b) 
unless  the  body  and  truck  levers  are  properly  proportioned  for  tlie  per- 
centage of  brake  power  specified  for  the  air  brake,  or  (c)  on  wliich  the 
percentage  of  brake  power  for  the  hand  and  air  brake  is  not  equal  on  both 
trucks. 

The  two  sentences  in  the  tirst  paragraph  under  "Adjust- 
ment of  Hand  Brake  Power*  in  Circular  S  III-ll  have  l>een 
confu-sed  to  the  e.xtent  of  considering  the  second  sentence 
without  regard  to  the  preceding  one,  cases  having  been  re- 
ported in  which  the  l)rake  power  for  the  air  brake  system  was 
le&s  than  27  j)er  cent  of  the  empty  car  weight.  To  make  these 
instructions  clear  this  paragraph  has  been  changed  to  read: 

With  the  fxidy  and  truik  lever  properly  |iropt)rti(ined  to  60  i>cr  cent 
braking  power  on  each  truck,  as  specified  in  the  foregoing,  and  based  on 
the  formulae  and  diagrams  shown  herein,  the  hand  brake  wheel  or  the 
hand  brake  ratchet  lever,  brake  staff  and  chain,  and  the  hand  brake  leverage 
between  brake  staff  and  cylinder  shall  be  so  proportioned  that  a  force  of 
125  lb.  at  the  rim  of  the  brake  wheel  or  3  in.  from  the  outer  end  cf  hand 
brake  ratchet  lever  will  develop  an  equivalent  Ifvad  W  at  the  brake  cylinder 
piston  of  not  less  than  2,500  lb.  and  3.900  lb.  respectively,  for  cars  having 
8  in    and    10-in.    cylinders. 


Emergency  Truck  for  Car   Repairs 

BY  E.  A.  AUSTIN 

A  truck  for  carrying  the  materials  and  tools  necessary  for 
making  light  repairs  is  a  handy  device  for  use  at  passenger 
.•stations.     Such   devices  are  not    widely   used  although   they 


l)e  done  on  the  ojjjiosite  side  from  that  on  which  the  truck 
happens  to  be. 

As  shown  in  the  rear  view,  a  large  oil  can  is  carried  be 
tween  the  handles  of  the  truck.  In  the  front  of  the  bod\ . 
there  is  a  jack  j)late  with  a  goose  neck  that  catches  the  rim 
of  the  wheel  and  holds  it  on  the  rail  when  jacking  up  the 
box  to  change  brasses.  The  long  bar  resting  on  brackets  at 
the  side  of  the  truck  answers  for  two  purposes.    One  end  is 


A    Jacking    Plate  and    An    Oil    Can    Are    Carried   on   the    Front   and 

Back   of  the  Truck 

square  for  driving  in  wedges  and  the  other  has  a  point 
shaped  like  a  parrot  bill  for  throwing  over  the  lateral  of  the 
axle  or  for  removing  the  wedge  in  case  it  binds  when  the 
car  is  jacked  up. 

The  interior  of  the  truck  has  five  compartments.  Two  are 
used  for  buckets  of  prepared  packing,  one  for  the  journal 
jack,  one  for  brasses  and  one  for  blocking.  It  is  customary 
to  carry  one  block  3  in.  by  10  in.  by  24  in.,  one  1^  in. 
by  10  in.  by  24  in.,  and  an  iron  plate  ^  in.  by  8  in.  by  12  in., 
which  is  convenient  to  use  where  there  is  not  sufficient  space 
to  get  a  thicker  block  under  the  jack. 


Virginian    120-Ton   Cars 

Among  the  illustrations  accompanying  the  descri|)tion  of 
the  120-ton  coal  cars  for  the  Virginian,  published  in  the 
March  issue,  there  is  a  plan  and  side  elevation  of  the  body, 
which  appeared  on  page  164.  Several  incorrect  dimensions  are 
shown  on  this  drawing.  The  distance  from  the  center  lim 
of  the  body  bolster  to  the  striking  plate,  should  be  7  ft.  3)^ 
in.,  instead  of  6  ft.  11  in.  The  distance  l)etween  truck 
renters  should  be  36  ft.  1)4  i"-  ar>d  not  36  ft.  10)4  '"•  Both 
these  dimensions  are  correctly  given  in  the  details  of  the 
underframe  and  draft  gear  on  pages  165,  166  and  167.  The 
wheel  base  of  the  truck  is  shown  on  the  drawing  of  the  car 
iiofjy  as  8  ft.  8  in.,  whereas  the  wheel  base  of  the  Buckeye 
truck  used  was  8  ft.  6  in.,  of  the  Lewis  truck  9  ft.,  and  of 
the  l.amont  truck.  8  ft.  3  in. 


A  Side  View  of  the   Repair  Truck 

have  proved  a  great  help  in  expediting  work.  The  type 
shown  in  the  illustration  herewith  is  used  at  Milwaukee  on 
the  Chicago  &  North  Western.  One  of  the  advantages  of  the 
design  is  that  it  is  built  low  enough  to  pass  underneath  cars, 
being  only  27  in.  high.  This  saves  the  time  ordinarily 
wasted  in  running  around  the  train  in  case  the  work  must 


Strikt^s  on  Southern  Roads. — A  strike  was  ordered  l)y  the 
labor  organization  on  the  Missouri  &  North  .\rkansas  on 
Februar}'  27,  when  engincmen,  trainmen,  telegraphers  and 
station  agents  left  their  work.  \n  attempt  was  made  to  re- 
sume service,  but  after  a  time  C  .\.  Plulan,  receiver  and 
general  manager,  issued  a  statement  to  tlie  effect  that  service 
would  be  suspended  because  depredations  which  had  been 
committed  would  endanger  the  lives  of  passengers  and 
employees. 

The  Atlanta,  Birmingham  &  .Atlantic  was  placed  in  the 
hands  of  a  receiver  by  Judge  Sibley  of  the  United  States 
District  Court,  .\tlanta,  Ga.,  on  February  25.  Later  Judge 
Sibley  signed  an  order  putting  into  effect  the  schedule  of 
reductions  which  Mr.  Bugg,  president,  and  later  receiver  of 
the  road,  had  urged  before  the  Labor  Board.  On  March  5 
a  strike  was  authorized  and  about  1,500  men  walked  out. 
The  places  of  the  striking  employees  were  filled  as  rapidly 
as  possible,  and  Icnal  passenger  and  freight  service  was  re- 
sumed after  a  short  interruption. 


Draft  Gear  Tests  of  the  Railroad  Administration 

Second  of  the  Series  of  Articles  Describing  Investi- 
gations Conducted  by  the  Inspection  and  Test  Section 


K     I-  TKR  measuring  the  test  gears  and  reasscnihling  them 

— \     witli  their  parts  in  their  original  positions,  the  9,000 

*  lb.  drop  tests  were  made.     Except  for  a  few  gears  that 

.ere  added  at  a  later  date,  the  original  series  of  drop  tests 

was  made  at  tUe  Mt.  Clare  shops  of  the  Baltimore  &  Ohio 

Uailroad.     After  the  car-impact  tests  at  Rochester,  the  same 

joars  were  submitted  to  a  second  series  of  drop  tests  under 

rhe  I'ennsylvania   Railroad   machine   at  Altoona   for  check 

urposes. 

The  drop  tests  were  in  all  instances  made  with  the  gears 
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Drop     Test-      Gear-  A/o.  32^ 
Mtner   ^-/S—S 

\Nork    Done  =  A? /33     /^t  Lbs 
mrk  /Jbsorded'- 9.998  rt  Lbs 


— -t 


Gear" 


C/osun« /nches 


The  information  for  plotting  drop  test  diagrams  was  ob- 
tained during  the  tirst  series  of  drop  tests  by  causing  the  tup 
to  drive  a  nail  into  the  end  of  a  wooden  post,  the  penetration 
of  the  nail  denoting  gear  closure  for  each  successive  drop. 
The  diagrams  have  Ix-en  plotted  to  the  exact  points  recorded, 
with  no  averaging  or  smoothing  up  of  the  curves.  The  regu- 
larity of  gear  action  can  thus  be  seen  and  in  such  a  test  this 
is  of  as  much,  if  not  more  interest  than  the  general  trend 
of  the  line.    ■  :^      - 

Sonic  of  the  droj)  test  figures,  obtained   in  these  tests  are 
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Fig.   a— Typical    Drop   Test   and   Static  Test   Diagrams.   Miner   A-18-S  Gears 


■supported  upon  a  solid  anvil.  Before  beginning  the  drop 
tests  of  either  of  the  above  series  each  gear  was  given  a  cer- 
tain amount  of  preliminary  work  to  insure  the  proper  seating 
of  the  parts.  'Ihe  uniform  practice  was  followed  of  first 
determining  tlie  drop  test  value  of  each  gear,  by  dropping 
the  weight  from  1  in.  free  fall  and  then  increasing  the  fall 
by  1  in.  increments,  until  the  closing  point  was  reached.  The 
gear  was  then  given  10  blows  from  1  in.  below  the  solid 
height,  which  usually  resulted  in  building  up  the  capacity 
of  the  gear  sliglitly.  .\fter  this  preliminary  work  the  regular 
drop  tests  were  made,  the  tup  being  again  dropped  through 
heights  increasing  by  1  in.  increments  until  the  closing  point 
was  reached.  In  the  ca.^e  of  gears  such  as  the  Harvey  springs 
the  solid  point  was  previously  determined  from  a  preliminary 
static  test  and  this  point  worked  to  in  the  drop  test. 


higher  than  usually  reported  lor  gears  of  the  f^ame  type.  The 
lare  taken  to  have  all  surfaces  in  good  condition  and  the 
uniformity  of  testing  conditions  insures  that  the  present  re- 
sults are  comparable  with  each  other.  In  general  throughout 
this  report  the  drop  tests  are  reported  in  terms  of  "'total  fall," 
this  being  the  free  fall  plus  the  penetration  or  actual  travel 
of  the  gear.  Some  confusion  has  existed  heretofore  in  this 
respect  but  it  is  proper  to  express  the.se  results  in  total  fall 
rather  than  free  fall  if  the  true  drop  test  capacities  are  to 
be  compared. 

The  recoil  of  the  9,000  lb.  weight  was  also  measured  by 
means  of  a  special  slide  on  the  side  of  the  drop  machine. 
The  quantities  as  tabulated  are  for  the  total  recoil  of  the 
weight  above  the  lowest  point  reached  by  it  in  closing  the 
gear.    The  drop  test  capacity,  foot  pounds  of  work  dcme,  is 
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accordingly  represented  by  the  potential  energy  in  the  weight 
at  a  height  corresponding  to  ttie  total  fall  required  to  close 
the  gear.  The  energy  given  out  by  the  gear  upon  release  is 
denoted  by  the  amount  of  recoil  of  the  weight.  The  work 
absorbed  is  found  by  subtracting  the  energy  of  recoil  from 
the  "work  done,"  or  the  total  energy  required  to  close  the 
gear. 

A  discussion  of  the  individual  performance  of  the  gears 
in  the  drop  test  follows: 

Westinghouse  D-3: — The  action  of  these  gears  under 
the  drop  was  entirely  satisfactory.  The  initial  flatness  of  the 
curves  shows  the  result  of  the  preliminary  spring  action  and 
the  curves  as  a  whole  indicate  that  the  gear  action  is  reason- 
ably consistent  throughout  the  entire  range.  The  average 
total  fall  of  the  9,000  lb.  tup  required  to  close  a  new  gear 
of  this  type,  when  in  good  condition,  is  taken  at  19.8  in., 
and  the  total  recoil  of  the  weight  at  3.8  in.  These  figures 
are  arrived  at  by  averaging  all  of  the  drop  test  results  for 
these  gears,  the  same  practice  having  been  followed  for  each 
gear  unless  a  statement  to  the  contrary  appears. 

Westinghouse  NA-1  : — The  drop  test  results  on  these 
gears  are  not  quite  so  regular  as  on  the  older  Westinghouse 
D-3  gear,  but  while  the  diagrams  are  more  irregular,  the 
action  in  general  is  good.  The  results  also  are  considerably 
higher,  hence  it  cannot  be  expected  to  find  as  regular  action 
as  in  the  lighter  gear.  No  breakage  or  failure  of  any  kind 
occurred  during  these  drop  tests. 

'  Sessions  K: — The  drop  test  diagrams  for  these  gears, 
while  not  so  smooth,  are  yet  good  for  a  gear  of  such  short 
travel.  In  two  gears  the  spring  barrels  began  to  scale  before 
the  gears  went  solid.  Failure  of  the  gears  had,  therefore, 
begun  before  closure  and  hence  the  tests  are  not  satisfactory. 

Sessions  Jumbo: — This  gear  showed  considerably  more 
capacity  and  at  the  same  time  more  uniform  action  under 
the  drop  test  than  the  previous  Sessions  K  gear.  The  spring 
barrel  of  one  gear  developed  a  crack  during  this  test. 
;  Cardwell  G-25-A : — The  action  of  these  gears  under  the 
drop  was  good,  the  diagrams  being  especially  smooth  and 
regular.  The  cast  iron  friction  blocks  formed  decided  de- 
pressions in  the  malleable  iron  heads,  however,  and  a  crack 
developed  at  one  corner  of  one  of  the  friction  blocks,  while 
in  the  final  drop  tests  at  Altoona  one  of  the  side  friction 
members  was  broken  in  halves.  The  average  drop  for  the 
test  gears  of  this  type  is  21.1  in.,  but  as  heretofore  explained, 
it  is  believed  that  these  test  gears  are  not  representative,  the 
average  drop  test  results  obtained  in  United  States  Railroad 
Administration  acceptance  tests  being  16.6  in.  The  gear  is, 
therefore,  credited  with  a  value  midway  between  these  figures, 
or  18.9  in.  total  fall  required  to  close  an  average  new  gear 
when  in  good  condition.  The  average  total  recoil  to  be  ex- 
pected is  taken  at  2.8  in. 

Cardwell  G-18-A: — This  gear  showed  smooth  and  regu- 
lar action  under  the  drop,  and  the  diagrams  are  entirely 
satisfactory.  The  springs  of  one  gear  took  a  slight  set  during 
the  drop  tests. 

Miner  A-18-S: — The  drop  tests  of  these  gears  were  satis- 
factory and  the  diagrams  denote  especially  uniform  gear  ac- 
tion for  all  ranges.  This  is  particularly  noticeable  because 
of  the  fact  that  the  gear  has  a  travel  of  but  V/2  in. 

Miner  A-2-S: — These  gears  did  not  show  so  regular 
under  the  drop  as^the  previous  Miner  gears  but  the  diagrams 
are  good.  The  drop  capacity,  however,  is  low.  In  one  gear 
the  main  spring  went  solid  during  this  test. 

National  H-1  : — This  gear  developed  an  unusually  high 
capacity  under  the  drop  and  while  the  diagrams  are  not  en- 
tirely smooth,  yet,  considering  the  amount  of  fall  and  the 
short  travel  of  2 5^  in.,  the  gear  action  is  good. 

National  M-1  : — The  drop  tests  of  these  gears  did  not 
produce  diagrams  proportionally  as  smooth  as  those  of  the 
previous  National  gears,   considering  their  lower  capacity. 


The  diagrams,  however,  show  reasonably  uniform  gear  action. 

National  M-4: — The  action  of  this  gear  under  the  drop 
was  very  similar  to  that  of  the  National  M-1  just  describ.d. 

Murray  H-25  : — These  gears,  while  not  of  high  capacity, 
showed  the  most  regular  action  of  any  friction  gear  tested. 
The  diagrams  are  unusually  smooth  and  indicate  consistent 
action  throughout  the  full  range  of  the  gear.  Considerable 
chafing  and  wear  occurred  during  the  closures  under  the  drop. 
Unquestionably,  this  wear  would  soon  deteriorate  the  gear. 

Gould  175: — These  gears  showed  good  action  under  the 
drop  except  for  the  fact  that  in  each  instance  the  plates  of 
the  friction  spring  took  a  slight  permanent  set.  The  ge:  rs 
showed  high  recoil  and  because  of  this  feature  it  was  difficult 
to  keep  them  in  position  on  the  anvil. 

Bradford  K: — The  drop  testing  of  these  gears  was  dim- 
cult  and  unsatisfactory.  The  springs  went  solid  before  the 
heads  of  the  gears  came  together  and  two  gears  failed  i)y 
splitting  the  heads.  The  failures  were  undoubtedly  due  to 
this  spring  condition,  as  extremely  high  forces  are  set  up 
in  this,  as  in  most  friction  gears,  if  the  springs  go  solid  before 
the  gear  is  closed.  One  gear  also  developed  a  cracked  head 
during  the  drop  test.  It  is  noticeable  that  the  portion  of  the 
head  immediately  back  of  the  coupler  butt,  in  buffing,  is  not 
properly  supported.  Another  serious  point  is  that  in  several 
instances  the  heads  pinched  and  stuck  in  the  frame  on  re- 
lease. These  gears  showed  low  capacity  and  high  recoil  under 
the  drop,  their  action  being  very  little  different  from  that  of 
a  spring  gear. 

Waugh  Plate  Type: — These  gears  gave  reasonably 
smooth  diagrams  in  the  drop  test  but  in  each  instance  the 
plates  took  a  permanent  set.  The  drop  capacity  is  low  and 
the  recoil  high.  The  gear  is  of  especially  easy  movement  at 
the  beginning  of  its  travel. 

Christy: — This  gear  was  very  erratic  under  the  drop,  and 
the  action  is  not  at  all  satisfactory.  The  gears  as  tested  were 
shorter  than  the  pocket  dimension  and  this  clearance  allowed 
the  wedge  roller  to  get  out  of  position  upon  recoil.  The  total 
fall  required  to  close  the  test  gears  ranges  from  14.3  in.  to 
26.3  in.  It  is  therefore  difficult  to  set  an  average  value,  but 
in  the  absence  of  better  uniformity  the  three  results  have  been 
averaged. 

Harvey  8  in.  by  8  in.  Springs: — Each  of  these  gears  as 
tested  consisted  of  two  Harvey  8  in.  by  8  in.  springs,  set  side 
by  side  upon  the  anvil.  The  gears  showed  but  little  capacity 
under  the  drop,  although  the  action  was  regular.  In  the  case 
of  one  gear  the  springs  took  a  slight  permanent  set. 

A.  R.  A.  Class  G  Springs  : — Each  of  these  gears  as  tested 
consisted  of  two  A.  R.  A.  Class  G  springs,  set  side  by  side 
upon  the  anvil.  The  springs  showed  low  capacity  in  the  drop 
test,  but  the  action  was  smooth  throughout  the  range  of  the 
springs.  A  summary  of  the  data  obtained  in  the  drop  tests 
is  shown  in  Table  I. 

Static  Tests 

Immediately  upon  the  completion  of  the  drop  tests  the 
same  two'  gears  of  each  type  were  closed  in  a  testing  machine 
at  a  speed  of  y%  in.  per  minute.  Readings  were  taken  for 
each  1/10  in.  of  compression,  the  closure  being  continuous, 
with  no  stops  except  where  sudden  changes  in  load  occurred 

In  many  gears,  when  being  closed  at  a  slow  speed,  the 
resistance  will  build  up  at  an  abnormal  rate,  and  shortly 
from  some  reason  such  as  the  elasticity  of  the  parts,  a  sudden 
readjustment  will  occur.  In  many  instances  this  is  accom- 
panied by  a  loud  report  that  may  be  best  described  by  use 
of  the  word  "bombardment."  Invariably  such  readjustment 
results  in  a  sudden  reduction  of  the  load.  When  a  bombard- 
ment occurred  during  the  tests,  the  machine  was  stopped 
until  a  full  record  of  the  conditions  could  be  obtained.  In 
plotting  the  static  test  diagrams  the  actual  results  have  beer 
used,  all  bombardment  actions  being  shown,  and  no  curve? 
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aaving  been  averaged  or  smoothed  out,  as  is  frequently  done 
in  plotting  such  diagrams.  No  gear  should  be  condemned, 
lowever,  solely  because  of  the  presence  of  bombardments  or 
irregular  action  in  the  static  tests,  for  some  gears,  while  show- 
ing very  irregular  static  diagrams,  and  even  total  failure  in 
this  slow  test  will  yet  show  excellent  results  in  both  the  drop 
test  and  the  car-impact  tests.  Bombardments  are  conceded  to 
be  a  normal  action  of  many  types  of  gears  in  slow  static 
testing. 
The  car-impact  tests  show  that  when  cars  are  coupled  at 


be  compared  with  service  or  impact  tests.  The  static  is  the 
simplest  and  the  easiest  draft  gear  test  to  make,  and  it  is 
probably  understood  by  the  average  mechanical  man  better 
than  any  other.  It  is  unfortunate,  therefore,  that  it  is  not 
more  reliable,  but  as  will  be  seen  as  the  various  tests  are 
discussed,  it  is  usually  misleading  and  cannot  be  emploj'ed 
for  comparing  the  merits  of  different  draft  gears. 

The  practice  of  rating  gears  upon  a  supposed  ultimate 
resistance  such  as,  for  example,  "a  200,000  lb.  gear"  or  "a 
350,000  lb.  gear,"  is  to  be  discouraged.    Due  to  the  limited 
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137,000 
84,000 

214,000 
204,000 


244,000 
402.000 


67,000 
64,000 


c 
e 

15 

11 

isisoo 

15,533 


21,417 
16,917 


23,733 
15,000 

'i7;6s6 

20,400 

16.233 
19,600 

i  4^033 
20,200 

'22,806 
14,633 

'iiiis.i 

8,767 

"  25.867 
28.500 

'23^633 
16,967 

'  20,63:. 
16,300 

14.806 
13,000 

*  12^567 
14,^7 


7,333 
6,333 

7,767 
10.433 

"i2!366 
13.567 

'  5.966 
4.083 


N  • 

12 


11.433 

12,900 


3.900 
4.333 


20,317 
12,433 

i  31216 
15.417 

is.ioo 

17,967 

"i2;4i7 

18.733 

19,167 
7,500 

" '9!733 
7,100 

'  26,566 
21,000 

'26,333 
13,234 

19,283 
12.350 

12.867 
10.300 

'8.667 
12.133 


2.883 
1.417 

2.733 
5.500 

'i6;3i7 

11,500 

"4.317 

1,100 

'"666 

300 


13 


195.000 
240,000 


19,883   158.000 
13.550   187,000   « 


260,000 
165.000 

137^666 
250.000 

2951666 
315.000 

iio.'ooo 

186.000 

390.666 

390,000 

i6s'.666 
68,000 

396.666 

550,000 

466,666 

218.000 

i59!666 

138,000 

2i6!666 

130,000 

266!666 

230,000 


270,000 
220,000 

33.«;!666 

285,000 

i94!666 

150,000 

2451666 

300.000 

'66^666 

60.000 


Table  II — Comparative  Ultimate  Resistance  of  Gears  In  Static.  Drop  and   Car   Impact  Tests 


a  velocity  of  four  miles  per  hour,  each  of  the  two  opposing 
draft  gears  begins  to  close  at  a  rate  of  2112  in.  per  minute 
(176  ft.  per  min.)  and  that  the  closing  rate  gradually  falls 
off  until  it  is  zero  at  the  point  of  maximum  gear  closure,  this 
corresponding  with  the  point  where  both  cars  are  of  equal 
velocity.  The  average  rate  of  closure  at  four  miles  per  hour 
impact  is  approximately  1400  in.  per  minute;  the  static  test 
rate  of  ys  in.  per  minute  exists  for  less  than  1/100  in.  of 
gear  movement.    Results  of  slow  static  tests  cannot,  therefore, 


travel  of  draft  gears  it  is  necessary  that  the  ultimate  resistance 
of  the  gear  be  high  if  cars  are  to  be  handled  at  switching 
speeds  above  two  miles  per  hour.  The  manner  in  which  this 
ultimate  resistance  is  reached  is  of  great  importance.  It  will 
be  seen  in  some  of  the  static  cards  that  while  the  ultimate 
resistance  is  high,  yet  at  the  beginning  of  the  diagram  it  is 
extremely  low  and  becomes  really  effective  only  during  the 
last  quarter  of  the  diagram.  This  means  not  only  that  the 
gear  is  of  low  capacity  for  its  ultimate  resistance,  but  that 
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the  final  rate  of  building  up  the  force  is  too  high  and  will 
set  up  undesirable  vibrations  in  the  car  structure.  The  ulti- 
mate resistance  of  a  gear  cannot,  therefore,  be  wholly  indi- 
cative either  of  capacity  or  of  cushioning  value,  capacity 
being  a  product  of  the  average  force  and  travel,  and  cushion- 
ing being  dependent  upon  the  rate  of  building  up  of  the  force 
.  as  well  as  the  magnitude  of  the  force  itself. 

Static  test  diagrams  were  plotted  for  closures  at  -the  rate 
:  of  }i  in.  per  minute.  The  same  gears  were  also  partially 
.'closed  at  the  rate  of  ^  in.  per  minute  and  at  an  average 
'_■  rate  of  3  in.  per  minute,  for  comparison.  These  three  closures 
■':'  were  made  in  immediate  succession  so  that  the  condition  of 
".,  the  gear  had  not  changed. 

Because  of  the  fact  that, the  results  of  static  tests  are  not 

indicative  of  the  action  of  the  gear  under  service  conditions, 

.  the  discussion  of  the  individual  performance  of  the  gears  in 

■    the   static  test,   which  was  included  in  the  report,  will  be 

omitted.   The  results  of  the  tests  are  given  in  Table  IL   For 

:  comparison  there  are  shown  also  the  resuks  obtained  in  the 

drop  test  and  later  in  the  car-impact  tests.   Part  of  this  table 

-requires  some  explanation. 

Column  3  gives,  for  a  closing  speed  averaging  3  in.  per 

':  minute,  the  ultimate  or  maximum  resistance  of  the  gear  at  the 

point  where  the  gears  just  closed  or  where  normal  gear  action 

ceased.     Columns  4  and  5  give  the  ultimate  resistance,  at 

closing  speeds  of  ^  in.  and  %  in.  per  minute.    An  asterisk 


being  at  a  constant  speed  and  the  drop  and  car-impact  clo- 
sures beginning  at  a  high  speed,  which  gradually  reduces  to 
zero  at  the  point  of  maximum  closure.  In  the  car-impact 
tests,  with  a  gear  in  each  car,  the  gears  begin  to  close  at  u 
speed  not  less  than  1056  in.  per  minute  at  two  miles  per 
hour  impact,  or  2112  in.  per  minute  at  4  M.P.H.  impact. 
In  the  drop  test,  with  a  15  in.  free  faU,  the  gears  begin  to 
close  at  a  speed  of  6458  in.  per  minute  or  9130  in.  per 
minute  at  30  in.  free  fall. 


9,000  Lb.  Drop  Testa 


-Friction  Surfaces  Coated  with  Foreign 
Material 


It  has  been  repeatedly  noticed  when  taking  down  gears 
in  car  repair  yards  that  the  friction  surfaces,  while  usually 
worn  to  a  good  bearing  contact,  are  not  in  the  same  clean 
and  perfect  condition  as  that  of  protected  test  gears.  On  the 
contrary,  there  is  frequently  found  an  actual  coating  or 
glazing  of  hard,  black  material  that  can  sometimes  be  scraped 
off  with  a  knife.  This  is  probably  an  accumulation  of 
particles  of  metal,  coal  dust  and  rust. 

In  order  to  obtain  some  knowledge  of  the  effect  of  foreign 
material  upon  the  friction  surfaces,  one  of  each  type  of  gear 
was  taken  apart,  after  completing  the  original  drop  and  static 
tests,  and  the  friction  surfaces  were  dampened  and  sprinkled 
with  a  mixture  of  pulverized  coal  and  iron  rust.  The  gears 
were  then  reassembled  with  the  parts  in  their  original  posi- 


Table  III — Pekfoxkancz  or  Gears  with  Coated  Fkictioh  Sukfacis  (Daor    Test) 

',    .;'  ^     .        V.  .   .  Total  fall  in  inches  of  9,000  lb.  weight  to  close 

•  V."    • ,  ■•.-•"■.•.•.■,■'■'".•.'■.■■  / \       Number  of 

'•   >".>•             -.v.  •■!';•.    ■•■..'.'.■■'•  With  coated  surface*                                 blows  required 

•-:■:.••"•    f.'-...-     •'-.'■•'-■•.■■  '•-._,    ■■'■.;.  , * \  First  to  restore 

"■"'■'■■•                       Test  In                                   After            closure       gear  to  original                         Remarks 

■   • ; :    ■              Gear  original            First           twelve        after  clean-      capacity  after 

Make  and  Type  of  Gear   '--••'        Number  concution        closure          blows       ing  surfaces  cleaning  surfaces 

1                                                       2  3                   4                   5                   6                           7                                            8 

Westinghouse   D-3 1  18.50             10.50             10.5               11.5                        18 

Westinlhouse  NA-1 6  27.06            13.06             14.06            14.1                       41 

SesL'ons   K   10  18.17                8.2                  9.2                13.2                15.2  in.  after 

*        30  blows  Gear  could  not  be  fully  restored. 

Sessions  Juml?o   13  26.10             16.1               16.1               21.1               25.1inafter 

35  blows  Gear  could  not  be  fully  restored. 

Cardwell  G-25-A 16  21,75             15.75             12.75             18.8                       28 

Cardwell  G-18-A 19  20.25             13.25             17.00             17.75                      30 

Ml!ier  Alts 22  17-51             H.Sl             11.51             12.5                       40 

MiMrA-2-S.                  25  13.55               7.55               7.55             10.6                        » 

Nitional    H-l    28  31.53             15.5               17.5               17.5                       34 

NadoSll    M-l    31  18.52               9.52             13.52             13.5                        17 

National   M-4    34  19.54               8.54             14.50             18.00                        4 

Murray  H-25    37  17.65              9.7              10.7               11.7                       54                  No    hard    coating    on    surfaces    as    in 

other   gears,    but   considerable    wear. 

Gould    175    ..i,.-     40  18.38             11.4               11.4              13.4                       S2 

Bradford   K 45  11.45               9.5                 9.5               10.5                        11 

Waugh  Plate  48  14.17             11,2              11.2              11.2              12.2  in.  after 

15  blows  Gear  could  not  be  ftiily  restored. 

Christy    51  14.32               9.3                 9.3               10.3                        30 

Harvey  2-8  in.  by  8  in.  springs 54  7.88               5.9                 5,9                 6.9                        13 


(*)  in  any  of  these  columns  denotes  that  the  maximum  re- 
sistance as  tabled  was  developed  before  the  gear  was  closed, 
a  bombardment  or  other  cause  reducing  the  resistance  at  the 
point  of  closure.  It  will  be  understood  that  the  capacity  of 
the  testing  machine  would  not  admit  of  complete  closures  at 
the  3  in.  and  H  in,  speeds.  The  results  have  been  extended 
proportionately,  however,  so  that  the  tabulated  results  repre- 
sent complete  gear  closures. 

Column  10  gives  a  computed  resistance  for  the  drop  test. 
This  figure  has  been  obtained  by  proportioning  the  resist- 
ances to  the  foot-pounds  of  work  done  in  these  two  tests.  Thus 
in  gear  No.  1,  the  static  test  at  }i  in.  per  minute  gave  an  ulti- 
mate resistance  of  190,000  lb.  with  18,434  ft.  lb.  of  work 
done.  In  the  drop  test  the  work  done  was  13,875  ft.  lb.; 
hence  on  the  same  basis  the  ultimate  gear  resistance  is  143,- 
000  lb.  The  figures  in  this  column,  therefore,  although 
purely  hypothetical,  are  of  interest.  If  the  static  card  is  in- 
dicative of  the  dynamic  force  curve,  then  the  results  in 
Column  10  are  approximately  correct,  for  inasmuch  as  the 
one  leg  (gear  travel)  is  the  same  in  both  diagrams,  the  other 
leg  (resistance)  should  be  roughly  proportional  to  the  area, 
or  work  done. 

The  resistance  figures  given  in  this  table  represent  a  variety 
of  speeds  and  conditions  of  gear  closure,  the  static  closures 


tions  and  the  dampness  allowed  to  dry  out.  Each  gear  was 
then  put  under  the  9,000  lb.  drop  and  the  closing  point 
determined  in  as  few  blows  as  possible,  and  the  gear  then 
given  12  blows  at  or  just  below  the  closing  point. 

The  gear  was  then  taken  apart  and  the  free  material 
wiped  off  with  clean  waste.  In  almost  every  instance  the 
friction  faces  were  now  found  to  be  covered  with  a  hard, 
glazed  coating  similar  to  that  found  in  service.  This  was 
removed  with  clean,  sharp  sandpaper  and  the  surfaces  again 
wiped  off  with  clean  waste.  This  in  every  instance  left  the 
friction  surfaces  in  as  perfect  looking  condition  as  could 
be  desired.  The  action  of  the  gears  immediately  after  this 
is  therefore  especially  interesting,  as  in  almost  every  case 
the  careful  cleaning  of  the  surfaces  did  not  increase  the 
capacity,  and  quite  a  number  of  blows  were  required  to  re- 
store the  gears  to  their  original  capacities.  In  several  in- 
stances it  was  impossible  to  entirdy  restore  the  gears.  Any 
gear  might  by  this  method  be  made  to  show  an  extremely 
low  capacity,  even  though  all  parts  of  the  gear  were  of  full 
size  and  to  gage  and  the  friction  surfaces  apparently  in  per- 
fect condition.  At  the  same  time,  an  inferior  gear  oould  be 
in  apparently  no  better  or  more  favored  condition  and  yet 
show  decidedly  higher  results.  Table  III.  has  been  prepared 
to  show  the  results  of  this  test. 


Car  Inspectors  and  Foremen  Propose  Changes  in  Rules 

Members   Recommend   Revisions   in   Interchange 
Code  for  Consideration  of  A.  R.  A.,  Division  V.  . 


AT  a  meeting  of  the  Executive  Cmmnittee  of  the  Chief 
Interchange  Car  Inspectors'  and  Car  Foremen's  As- 
sociation of  America,  held  at  the  Hotel  Sherman, 
Chicago,  March  3  and  4,  proposed  changes  in  the  A.  R.  A. 
rules  of  interchange  were  taJcen  up,  thoroughly  discussed 
and  many  of  them  approved  for  the  consideration  of  the 
proper  committees  of  the  Mechanical  Division  of  the  Ameri- 
can Railway  Association.  At  the  annual  meetings  of  the 
Executive  Committee,  held  for  the  purpose  of  discussing  and 
reconmiending  changes  in  the  interchange  rules,  it  has  been 
customary  for  members  of  the  Executive  Committee  only  to 
vote.  This  meeting,  however,  was  attended  by  about  100 
members  of  the  association,  and  a  motion  was  adopted  that 
all  members  be  permitted  to  vote.  The  meeting  was  called 
to  order  by  J.  J.  Gainey  (Southern),  chairman  of  the  Execu- 
tive Committee,  who  presided  at  all  the  sessions. 

Elimination  of  Delivering  Line  Defects 

One  of  the  outstanding  features  of  the  meeting  was  the 
resolution  presented  by  C.  J.  Wymer,  superintendent  car 
department,  C.  &  E.  I.,  recommending  that  the  rules  of  in- 
terchange be  revised  to  eliminate  all  delivering  line  defects, 
making  the  owner  responsible  ior  all  repairs  except  those 
due  to  accident;  that  the  standard  prices  for  labor  and  ma- 
terial be  fixed  high  enough  to  afford  the  repairing  line  a 
substantial  profit,  and  a  per  diem  or  rental  charge  be  fixed 
high  enough  to  reimburse  the  owner  for  his  investment  and 
the  cost  of  maintenance. 

Mr.  Wymer's  resolution,  which  was  offered  at  the  begin- 
ning of  ihe  first  session,  after  being  discussed  at  length, 
was  revised  by  a  committee,  and  finally  lost  by  a  vote  of 
32  to  16.  The  resolution,  as  revised  by  the  committee,  is 
as  follows: 

Whereas,  The  present  interchange  code  of  rules  of  Mechanical  Di- 
vision V  of  the  A.  R.  A.  in  our  opinion  does  not  meet  present  day  re- 
quirements for  handling  and  maintenance  of  equipments,  and  does  not 
sufficiently  facilitate  the  movement  of  traffic;   be  it  therefore 

Resolved,  That  these  rules  should  be  revised,  eliminating  all  delivering 
line  defects,  making  all  necessary  repairs  chargeable  to  car  owners,  except 
badly  damaged  cars  du.-  to  accident  on  which  a  limit  of  repairs  charpc- 
able  to  owners  should  be  provided.  A  limit  to  the  cost  of  repairs  due  to 
owner's  defect  should  be  maintained,  owner  to  advise  disposition  of  car 
within  a  specified  time,  this  time  to  be  determined. 

Resolved,  That  the  prices  for  labor  and  material  should  be  sufficient  to 
afford  the  repairing  line  a   substantial   profit. 

Resolved,  That  if  the  changes  recommended  are  adopted,  the  per  diem 
or  rental  charge  should  be  sufficient  to  insure  the  car  owner  a  fair  return 
on  investment,  which  would  include  interest,  taxes,  insurance  and  de- 
preciation.     Per    diem    or    rental    should    include   cost   of   maintenance. 

The  motion  to  adopt  the  resolution  was  seconded. 

A.  Herbster  (N.  Y.  C.) :  This  will  automatically  do 
away  with  defect  carding.  It  will  eliminate  a  whole  lot  of 
our  troubles  that  we  have  had  in  the  past.  I  have  not  heard 
anything  from  Mr.  Wymer  regarding  fire  damage,  and  noth- 
ing has  been  brought  up  regarding  cars  being  in  a  flood.  On 
the  whole,  I  think  his  resolution  is  a  very  good  one. 

A.  Kipp  (N.  Y.  O.  &  W.) :  It  looks  to  me  as  if  there  is 
altogether  too  much  money  involved  at  the  present  time  to 
have  the  railroads  of  this  country  adopt  any  such  system. 
We  have  not  gotten  to  the  point  yet  where  the  car  owner 
wants  to  be,  and  will  be,  entirely  responsible  for  the  repairs 
to  his  'cars.  Until  that  time  arrives  or  our  equipment  is  in 
different  shape  than  it  is  today,  I  do  not  think  that  a  resolu- 
tion of  this  kind  would  be  considered  by  the  Arbitration 
Committee. 

F.  H.  Hanson  (N.  Y.  C.) :  I  think  it  is  a  move  in  the 
right  direction,  although  probably  we  are  a  little  hasty  in 
recommending  to  the  extent  that  Mr.  Wymer  has  suggested. 
I  believe  certain  modifications  should  be  made  in  order  that 


our  superiors  and  the  Arbitration  Committee  may  sit  up  and 
take  notice,  because  there  seems  to  be  a  tendency  now  instead 
of  changing  a  rule  now  and  then  each  year  and  making  the 
car  owner  responsible  for  more  defects  to  do  the  pounding 
all  at  one  time. 

J.  J.  O'Brien  (T.  R.  R.  A.):  Mr.  Wyntjer,  no  doubt,  has 
given  consideration  first  to  Rule  1,  which  we  all  know  in 
the  mechanical  department  no  railroad  in  this  country  is  liv- 
ing up  to.  Without  conforming  to  that  rule,  all  of  the  other 
rules  do  not  fit  in.  It  is  very  unfortunate  that  rules  which 
have  been  gotten  up  by  the  Master  Car  Builders'  Associa- 
tion, with  good  intentions  and  a  spirit  to  carry  them  out, 
cannot  be  lived  up  to  because  of  the  lack  of  men  and  facili- 
ties necessary  to  keep  the  equipment  up. 

We  have  to  take  another  point  into  consideration.  The 
Car  Service  Section  has  formulated  rules  on  the  theory  that 
Mechanical  Division  rules  are  not  going  to  be  ccmformed 
with,  and,  as  a  result,  there  is  a  conflict  and  always  will  be. 
The  Car  Service  Section  imagines  that  all  cars  are  fit  for 
service,  and,  in  reality,  approximately  75  per  cent  are  defec- 
tive and  not  fit  for  the  commodity  for  which  they  were  built. 

Probably  some  modification  could  be  made  to  that  resolu- 
tion, but  the  intent  is  good,  and  it  is  food  ior  thought  for 
the  Arbitration  Committee. 

C.  J.  Wymer:  It  will  be  observed  that  the  third  section 
of  this  resolution  provides  a  per  diem  or  rental  charge  suffi- 
cient to  protect  the  car  owner  which  should  remove  the  ob- 
jection made  by  some  of  the  members  who  have  spoken. 
The  first  section  would  have  the  effect  of  saving  an  im- 
mense amount  of  stationery,  time  of  car  inspectors,  time  of 
clerks  and  time  of  officers  which  is  required  in  carrying  out 
the  present  provisions  of  our  rules  and  in  settling  the  con- 
troversies which  arise  under  them.  This  labor  could  be  ex- 
pended in  more  substantial  ways,  and  the  officers,  as  well  as 
clerks,  could  give  their  time  to  more  important  duties;  the 
car  inspectors  could  devote  their  time  to  repairing  more 
defects  and  looking  for  defects  which  are  vital.  In  inter- 
change the  car  inspector  is  more  interested  in  finding  the 
defects  which  may  penalize  his  railroad  with  a  defect  card 
than  he  is  in  finding  the  things  which  might  cause  an  acci- 
dent on  your  railroad.  I  believe  the  inspection  should  be 
confined  to  providing  for  the  safety  to  train  men,  safe  hand- 
ling of  the  equipment  and  protection  to  the  commodity.  No 
doubt  much  of  the  time  of  inspection  could  be  eliminated. 
Forces  could  be  reduced  because  of  the  time  now  consumed 
in  making  all  of  these  records  for  protection  pnirposes. 

The  portion  of  the  resolution  relative  to  the  charge  for 
labor  and  material  being  sufficient  to  provide  a  substantial 

profit  for  the  repairing  line  would  effect  better  maintenance 
of  equipment.  The  owning  road  would  be  interested  in 
keeping  its  cars  in  repair  and  thereby  preventing  the  ex- 
pense which  would  be  involved  if  repaired  oti  foreign  lines. 
On  the  other  hand,  it  would  be  an  incentive  for  the  railroad 
which  had  a  foreign  car  cm  its  line  needing  repairs,  to  make 
the  necessary  repairs  in  order  that  it  might  avail  itself  of 
the  profit.  It  would  also  have  a  tendency  to  improve  the 
construction  of  equipment  so  that  it  might  be  maintained 
at  the  minimum  cost. 

The  provision  for  the  per  diem  charge  is  an  absolutely 
necessar}'  feature  in  order  to  protect  the  COTipany  owning 
the  cars.  Otherwise  there  would  be  no  incentive  to  own 
cars;  it  would  be  profitable  to  operate  with  the  other  man's 
cars,  and  it  would  work  a  material  hardship  on  the  large 
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car  owner  who  would  necessarily  have  to  be  protected  in  a 
regular  charge.  I  brought  out  in  the  resolution  that  the 
private  ownership  of  cars  should  be  equally  protected  in 
the  way  of  return  for  the  use  of  their  money. 

A.  Kipp:  Mr.  Wymer  speaks  of  the  rental  or  per  diem 
charge  reimbursing  the  car  owner  for  these  repairs  that  he 
is  going  to  make  the  car  owner  responsible  for.  At  the  same 
time  he  speaks  in  his  resolution  of  the  price  for  labor  and 
material,  encouraging  the  foreign  line  to  make  repairs.  If 
the  per  diem  is  sufficient  to  take  care  of  all  of  that  for  the 
owner,  I  cannot  see  where  the  incentive  is  for  a  road  to 
take  its  neighbor's  car  into  its  shop  and  thoroughly  repair 
it.  While  the  car  is  being  repaired,  the  repairing  line 
is  paying  the  owner  a  rental  charge  sufficient  to  take 
care  of  any  repairs  that  may  be  made.  Today  the  roads  of 
the  country'  are  pretty  generally  trying  to  get  rid  of  the  for- 
eign cars  on  account  of  that  per  diem  charge.  If  a  road 
pays  that  1^1.10  per  day  for  100  or  150  days  and  then  makes 
$100  or  $150  worth  of  repairs  to  the  car,  I  can  not  see 
where  the  repairing  line  is  going  to  get  very  much  out  of  it. 

F.  W.  Trapnell  (Kansas  City,  Mo.):  The  railroad  with- 
out any  cars  would  fare  mighty  well  against  one  that  had  a 
lot  of  cars.  It  seems  to  me  in  order  to  go  into  a  deal  of 
this  character,  it  would  be  necessary  to  equalize  the  equip- 
ment of  the  country  between  all  lines.  Parts  of  our  coun- 
trj-  have  more  business  than  they  have  cars  to  handle,  and 
the  roads  are  using  everybody's  cars.  It  seems  to  me  that  if 
everything  was  made  the  owner's  responsibility  and,  cov- 
ered in  a  per  diem  charge,  it  would  be  hard  for  those  roads 
to  do  business. 

J.  P.  Carney  (M.  &  C):  I  favor  the  idea  personally, 
but  I  think  we  should  go  at  it  more  moderately.  I  think 
the  day  is  coming  when  all  of  the  repairs  will  be  thrown  into 
a  pool  and  pro-rated  on  the  basis  of  the  number  of  cars 
owned  by  the  different  railroads.  As  a  matter  of  fact,  we 
are  all  spending  a  lot  of  money,  and  when  we  get  through 
one  hand  washes  the  other  if  we  are  honest  in  the  matter.  I 
would  be  in  favor  of  making  everything  the  owner's  defects 
with  the  exception  of  Rule  32. 
'"-  C.  J.  Wymer:  Mr.  Kipp  mentioned  this  incentive.  I  am 
not  surprised  at  that  point  being  raised,  but  the  two  depart- 
ments are  separate,  and  I  believe  the  mechanical  department 
would  take  advantage  of  the  opportunity  of  repairing  cars 
at  a  profit.  As  to  the  great  stock  of  material,  I  do  not  think 
that  affects  the  matter  any  more  than  at  present.  The  change 
in  the  rules  does  not  obligate  a  railroad  to  carry  such  stock 
any  more  than  they  do  now. 

Mr.  Trapnell  seems  to  have  overlooked  the  fact  that  the 
per  diem  or  rental  charge  would  pertain  to  large  car  own- 
ers, which  I  intimated  was  absolutely  necessary  to  be  pro- 
vided along  with  this  change  in  the  interchange  rules. 

Mr.  Koeneke  ( Indiahoma  Refining  Company) :  What 
does  this  committee  expect  to  do  with  privately  owned  equip- 
ment under  a  report  oT  this  kind.  You  speak  of  per  diem 
while  a  private  car  moves  under  mileage. 

H.  W.  L.  Porth  (Swift  &  Co.):    The  resolution  embodies 
the  word  "rental"  which  would  mean  mileage. 
,  :•  .    The  motion  to  adopt  Mr.  Wymer' s  resolution  was  lost. 

M.  W.  Halbert  (Chief  Inspector,  St.  Louis,  Mo.):  The 
follovnng  recommendation  for  changes  in  A.  R.  A.  rules. 
Mechanical  Section  III,  was  adopted  at  the  meeting  of  the 
St.  Louis  Car  Foremen's  Association  on  Tuesday,  March  1 : 

Rule  2,   Paragraph   2 — Change  to  read  as  follows: 

"Eniiny  cars  offered  in  interchange  for  loading  must  be  accepted  if  in 
safe  and  serviceable  condition,  receiving  road  to  be  the  judge.  Owners 
must  receive  their  own  cars  when  offered  home  for  repairs  at  any  point 
on  their  line,  and  foreign  cars  previously  delivered  by  them  at  the  points 
where  originally  delivered,  subject  to  the  provisions  of  these  rules." 

Eliminate   paragraphs    F   to   G,    inclusive. 

Reasons:  It  is  lelt  by  an  investigation  of  actual  conditions  that  by 
placing  responaibtlity  for  transfer  on  the  receiving  line,  many  le»s_  cars 
will  be  transferred  and  more  cars  will  be  repaired  under  load  without 
the   necessity   far  transferring. 

Eliminate  paragraphs   I  and  J. 

Reasons:  Unnecessary  if  recommended  change  in  second  paragraph  is 
adopted. 


A  motion  to  recommend  the  proposed  changes  in  Rule  2 
was  made  and  seconded. 

A.  Herbster:  The  chief  joint  inspector  has  this  prop- 
osition under  his  thumb.  If^e  does  not  want  a  car  trans- 
ferred he  makes  the  receiving  line  repair.  I  do  not  believe 
the  change  of  this  rule  will  eliminate  any  transferring. 

M.  W.  Halbert :  I  am  not  putting  these  rules  up  f  run  the 
chief  inspector's  standpoint;  I  am  putting  them  up  for  the 
Car  Foremen's  Association  of  St.  Louis.  The  recommenda- 
tions will  eliminate  a  whole  lot  of  trouble  that  you  are  hav- 
ing at  large  interchange  points. 

J.  P.  Carney:    I  would  like  to  ask  what  that  trouble  is. 

M.  W.  Halbert:  As  long  as  you  pay  a  man  for  trans- 
ferring a  car,  he  can  transfer  for  most  any  technical  defect 
that  could  be  repaired  under  this  resolution. 

J.  J.  O'Brien:  We  all  know  that  inspection  of  cars  is  not 
made  prior  to  delivery  as  it  is  upon  receipt.  Every  one  fig- 
ures he  will  pass  it  to  his  neighbor  regardless  of  the  condi- 
tion. Penalization  has  never  accomplished  anything,  and 
the  Master  Car  Builders,  as  the  years  have  gone  by,  have 
decreased  the  penalization  until  they  have  gotten  to  the  point 
now  that  the  principal  penalization  is  like  Rule  32  and  the 
transfer. 

This  transfer  system  in  vogue  at  present  has  decreased 
the  repairs  to  equipment  and  placed  the  responsibility  mostly 
on  the  traffic  or  transportation  department.  The  methods 
generally  pursued  of  transferring  rather  than  attempting  to 
repair  has  resulted  in  less  facilities  and  less  men  engaged 
in  repairing.  If  the  transfer  of  cars  was  placed  under  the 
jurisdiction  of  the  mechanical  department  we  know  that  the 
mechanical  department,  before  it  would  transfer  a  car,  would 
exercise  good  judgment  and  repair  at  least  seventy-five  per 
cent  of  the  cars  being  transferred  today.  I  know  of  a  line 
that  has  reduced  its  transfers  by  placing  them  under  the 
Mechanical  Department,  from  fifty  to  seventy-five  per  cent. 
I  am  heartily  in  favor  of  this  proposed  resolution. 

J.  P.  Carney:  I  agree  with  Mr.  Halbert,  but  I  believe 
there  ought  to  be  something  more  in  the  proposed  change. 
We  are  paying  a  lot  of  money  for  interchange  inspection 
and  supervision  that  some  roads  are  ignoring  entirely.  You 
deliver  an  empty  car  that  a  chief  joint  inspector  says  is  all 
right  and  another  road  will  return  it.  We  have  delivered  cars 
for  a  certain  load  and  have  called  in  an  outside  party  who 
said  the  cars  were  all  right  and  the  receiving  roads  have 
said  they  were  in  bad  order  and  have  returned  them.  We 
ought  to  change  that  rule  to  read  so  that  we  can  get  the 
chief  joint  inspector  or  his  assistants  to  decide  whether  that 
car  should  be  returned  to  the  delivering  road. 

A.  Herbster:  If  we  figure  on  this  change  in  the  rule 
the  A.  R.  A.  will  have  to  change  Car  Service  Rule  14.  They 
are  the  ones  that  place  the  responsibility  for  cost,  not  the 
mechanical  dep>artment.  The  mechanical  rules  only  tell  us 
when  we  can  transfer  a  car,  therefore  I  do  not  believe  that 
the  resolution  is  in  order. 

Secretary  Elliott:  The  mechanical  division  tells  us  when 
we  can  transfer  a  car  and  get  paid  for  it,  not  when  we  can 
transfer  it.  That  resolution  takes  out  the  feature  of  getting 
paid  for  it.  If  you  want  to  transfer  it,  that  is  your  own  bus- 
iness. 

M.  W^.  Halbert:  A  great  amount  of  money  is  expended 
every  year  on  claims.  Every  time  you  transfer  a  car,  no 
matter  what  commodity  it  is  loaded  with,  you  have  a  claim. 
I  have  heard  it  said  that  there  were  over  $105,000,000  worth 
of  claims  paid  in  1919.  Why  not  make  the  necessary  repairs 
if  possible  and  let  the  car  go  forward  instead  of  transferring 
it  and  getting  the  claim  presented  against  you,  or  holding  the 
car  up  and  making  the  delay? 

C.  M.  Hitch  (B.  &  O.):  Nothing  has  been  said  so  far 
relative  to  the  loading  line  loading  rotten  cars  to  offer  to  his 
connection.  When  you  make  the  receiving  line  responsible 
for  the  cost  of  transfer  it  is  more  an  incentive  to  cause  a  bad 
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car  to  be  loaded  and  imposed  on  the  receiving  line  than  it  is 
to  lave  the  delivering  line  responsible  for  the  transfer.  I  do 
not  agree  with  the  move  to  make  the  receiving  line  respon- 
sible for  the  cost  of  transfer;  neither  do  I  agree  with  Mr. 
Carney's  suggestion  to  change  Rule  2  to  give  the  joint  inspec- 
tor sole  authority  to  return  empty  cars.  I  believe  the  A.  R. 
A.  will  continue  to  have  the  receiving  line  the  judge  as  to 
what  it  will  accept  and  run  over  its  railroad. 

A.  Kipp:  I  heartily  agree  with  Mr.  Hitch  so  far  as  the 
delivering  line  is  responsible  for  the  transfer.  Mr.  O'Brien 
said  that  if  the  mechanical  department  was  responsible  and 
made  to  transfer  the  cars  it  would  make  fewer  transfers. 
Tiiat  is  one  of  the  arguments  that  our  operating  department 
put  up  to  the  motive  power  department.  After  quite  a  fight 
they  put  the  transfer  of  cars  over  onto  the  motive  power 
department.  We  are  keeping  a  ver)'  accurate  account  of  the 
transfers  and  find  now  that  we  are  transferring  even  more 
cars  than  we  were  when  the  operating  department  was  trans- 
ferring. The  rules  strictly  specify  what  defect  shall  be 
repaired  under  load  and  the  A.  R.  A.'s  tell  us  for  what  we 
can  transfer  and  have  the  delivering  line  pay  the  transfer. 
^'e  should  cut  down  the  transfers  as  low  as  they  can  pos- 
sibly be  cut  down.  That  is  what  we  are  doing  on  the  road 
I  am  with.  We  are  not  transferring  anything  that  can  be 
repaired  under  load,  whether  it  is  a  reparable  defect  under 
load  or  not.  We  pay  no  attention  to  that  whatever.  Our 
foremen  all  have  instructions  that  if  the  car  can  be  repaired 
under  load  to  repair  it. 

J.  J.  O'Brien:  There  should  be  more  cooperation  between 
traffic  and  mechanical  departments.  All  of  the  loaded  cars 
originated  through  traffic  and  solicitation,  on  the  theory  that 
the  cars  will  move  to  destination.  If  the  car  passes  through 
a  territory  where  they  have  good  facilities  and  men  to  keep 
it  in  repair,  it  proceeds.  If,  however,  the  car  goes  along  a 
line  where  they  have  no  facilities  or  men,  it  is  transferred. 
The  railroads  today  arc  willing  to  accept  freight  in  a  wheel- 
barrow or  by  wagon  load;  when  they  get  it  by  the  car-load, 
simply  because  they  haven't  the  facilities  to  make  repairs, 
they  want  to  transfer. 

A.  Herbster :  I  think  Mr.  O'Brien  is  putting  the  mechan- 
ical department  in  the  wrong  light.  We  all  know  that  some 
cars  must  be  transferred  because  they  cannot  reasonably  be 
repaired  under  load,  and  that  will  go  on  as  long  as  the 
railroads  run.  But  I  do  not  believe  any  road  is  doing  the 
transferring  on  a  wholesale  order.  I  know  it  is  not  done  on 
any  point  with  which  I  come  in  contact.  If  we  come  up 
as:ains,t  a  localized  condition,  that  ought  to  be  remedied  at 
the  point  where  it  is  hapjiening.  I  cannot  see  that  the 
change  of  this  rule  will  change  anything. 

W.  K.  Gonnerman  (B.  &  O.) :  The  railroads  are  equipped 
at  various  points  to  handle  the  repairs  under  load.  I  know 
we  are  and  I  believe  each  railroaid  is  in  the  same  position. 
I  am  opposed  to  eliminating  the  penalties  for  transferring. 

P.  M.  Kilroy:  I  am  in  favor  of  the  change  recommended 
liv  Mr.  Halbert:  It  is  true  that  the  matter  is  under  the 
chief  interchange  insp^ectors  at  all  of  the  large  interchange 
f>oints,  but  you  would  be  surprised  if  you  were  to  follow  up 
each  one  of  those  points  and  see  just  what  a  variation  there 
i>.  Ever\-  car  transferred  at  the  present  time  is  an  absolute 
vaste.  Even  the  railroad  that  gets  paid  for  the  transfer  is 
losing  money,  especially  if  that  railroad  is  letting  their  trans- 
fers out  on  contract. 

I  have  tabulated  the  number  of  cars  transferred 
:  t  the  large  interchange  points  during  the  last  six 
months  of  1920  and  it  is  astounding  to  see  the  difference. 
•  'ome  pKjints  e.xceed  others  by  over  2,000  per  cent.  At  one 
interchange  point,  I  am  glad  to  say  there  were  only  forty 
*ars  transferred  and  those  forty  cars  represented  twenty- 
nght  different  railroads,  so  the  rotten  condition  of  the  equip- 
iient  that  has  been  loaded  is  not  confined  to  any  particular 
railroad,  to  any  particular  section  of  the  country  or  to  any 


particular  type  of  car.  At  least  one  of  the  cars  that  was 
transferred  was  built  during  the  Railroad  Administration 
period.  Out  of  25,000  cars  interchanged  at  one  point  under 
load,  there  were  24  transferred.  Out  of  22,500  interchanged 
at  another  large  p)oint,  there  were  40  transferred.  Out  of 
25,000  at  another  very  large  interchange  point,  there  were 
394  transferred  and  some  76  or  78  adjustments.  They  were 
all  handled  under  the  same  ruling.  The  cars  moved  prac- 
tically toward  the  same  points.  There  are  a  great  many 
railroads  at  the  present  time  that  are  transferring  cars  to 
save  per  diem. 

At  least  two  cases  that  came  under  my  observation  within 
the  last  month  will  bear  repeating.  One  car  was  trans- 
ferred at  the  St.  Louis  gateway  and  the  road  doing  the 
transferring  had  to  pay  a  claim  of  $118  for  damage  to  the 
freight  they  transferred.  There  was  another  case  which  you 
might  think  was  caused  by  carelessness.  The  railroad  doing 
the  transferring  was  presented  with  a  claim  for  $1,550. 

If  this  change  proposed  by  the  Car  Foremen's  Associa- 
tion of  St.  Louis  will  make  for  uniformity  and  tend  to  elim- 
inate any  of  the  things  that  I  have  mentioned,  it  is  a  step 
in  the  right  direction. 

C.  M.  Hitch:  I  have  had  experience  where  we  had  so- 
called  repair  transfer  at  receiving  line's  expense  and  it  did 
not  lessen  the  transfer  at  the  particular  points  involved, 
but  increased  and  encouraged  the  loading  of  undesirable 
equipments.  I  am  not  in  favor  and  never  have  been  in  favor 
of  imposing  on  receiving  line  the  cost  of  transfer  for  the 
reason  that  I  do  not  feel  they  are  transferring  cars  for  fun.  I 
do  not  see  that  they  make  a  dollar  in  transferring  cars;  it  is 
for  the  protection  of  the  property  at  stake. 

P.  M.  Kilroy:  Unquestionably  nobody  wants  to  tell  any 
railroad  what  it  shall  handle.  The  receiving  line  should 
be  the  judge  of  what  it  shall  run.  But  I  most  certainly  do 
know  that  transfers  are  not  being  made  from  a  safety 
standpoint  only.  If  you  w^nt  to  go  on  the  ground  yourself 
and  look  into  it,  you  will  know  that  the  transfers  are  being 
made  on  purely  technical  grounds  to  avoid  the  running  of 
the  other  fellow's  cars.  Let  us  assume  that  the  receiving 
line  takes  a  car  and  moves  it  up  to  one  of  their  repair  tracks 
and  they  find  that  the  draft  bolts  are  broken.  They  have 
either  got  to  transfer  that  load  or  apply  the  draft  bolts.  If 
they  apply  the  draft  bolts,  they  get  paid  for  it;  the  owner 
is  responsible.  But  doesn't  the  line  handling  that  car  also 
reimburse  for  removing  and  replacing  the  load  to  apply 
the  draft  bolts?  They  are  sending  those  cars  back  at  the 
interchange  point  and  a  great  many  of  them  are  doing  this 
transferring  for  the  reason  that  they  have  no  facilities  for 
making  the  repairs  and  they  are  taking  advantage  of  the 
transfer  rules  to  get  those  cars  off  their  rails. 

Mr.  Owen  (C.  I.  I.,  Peoria,  111.) :  We  have  a  small  inter- 
change at  Peoria  and  we  have  a  special  agreement  that  the 
receiving  line  is  responsible  for  repairs  that  can  be  made 
within  twenty-four  hours  of  A.  R.  A.  labor.  I  believe  that 
would  be  a  good  thing  to  incorporate  in  the  A.  R.  A.  rules. 
We  are  not  having  any  trouble  and  we  are  transferring  only 
for  safety. 

H.  W.  L.  Porth  (Swift  &  Co.) :  It  seems  to  me  the  elimi- 
nation of  paragraphs  F  to  G  inclusive  is  a  radical  move. 
Possibly  parts  of  those  paragraphs  should  be  eliminated  but 
the  elimination,  for  instance,  of  the  first  two  clauses  of  para- 
graph F  would  be  rather  drastic.  The  elimination  of 
clauses  four,  five,  six  and  seven  will  be  also. 

M.  W.  Halbert:  If  the  resolution  is  adopted,  of  what 
benefit  would  paragraphs  F  to  G  be?  Eliminate  the  whole 
business. 

C.  J.  Wymer:  The  thing  I  fear  in  this  resolution  is  the 
lack  of  attention  given  to  the  conditioi  of  cars  before  load- 
ing. We  might  find  that  our  transfers  would  increase 
rather  than  diminish. 

The  first  sentence  in  paragraph  2  of  the  rule  is  changed 
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by  the  insertion  of  "for  loading."  I  do  not  see  that  that 
improves  it  in  the  least  as  they  must  be  accepted  now 
whether  they  are  loaded  or  empty.  This  only  provides  for 
the  acceptance  of  an  empty  car  for  loading  and  there  is 
nothing  said  about  the  car  that  might  not  be  for  loading. 

Secretary  Elliott:  The  Car  Service  Rules  take  care  of 
the  good  cars;  we  are  only  legislating  for  the  bad  order 
cars.     That  would  be  taken  care  of  under  the  Car  Service 

.  .v  Rules. 

Chairman  Gainey:     Mr.  Hitch  says  that  this  allows  for 

.the  loading  of  bad  order  cars  and  the  giving  of  them  to  the 

'-Other  men.     We  are  not  going  to  load  bad  order  cars  and 

haul  them  over  your  own  lines  to  give  them  to  somebody 

else.     I  want  you  to  bear  that  in  mind  before  you  vote. 

The  man  that  is  loading  a  car  is  for  safety  first  all  of  the 

>  time  if  he  is  living  up  to  what  he  should  do  for  his  country. 

C.  M.  Hitch:     I  wish  that  I  could  feel  that  all  lines 

'    would  do  that,  but  they  do  not. 

T.  P.  Carney:    There  are  a  lot  of  roads  that  get  cars  that 

;'V  do  not  want  to  run  a  foreign  car  and  they  won't  do  it.     If 

they  have  a  draft  bolt  broken  they  call  on  the  chief  inter- 

>:>  change  inspector  to  give  them  a  transfer  and  he  has  to  do 

5  it  under  the  rules.    How  can  he  get  out  of  it? 

/.:     W.  J.  Stoll  (C.  I.  I.,  Toledo,  Ohio):    In  Mr.  Halbert's 

.  /  resolution  he  said  that  empty  cars  that  have  previously  been 
/delivered  must  be  received  back,  subject  to  the  provision  of 

'^l-the  rules.     I  do  not  believe  in  that.     If  you  give  the  deliv- 

[,_  ering  line  a  chance  to  load  the  cars  in  bad  order,  then  try 
to  compel  the  receiving  line  to  run  it,  he  cannot  get  rid  of 

.it  until  it  is  empty.    I  am  opposed  to  that  part  of  the  resolu- 

t  tion. 

P.    M.    Kilroy:      I   do  not   like   the   insinuation,   either 

.■implied  or  direct,  that  anybody  here  is  going  to  operate  a 
car  over  their  railroad  that  is  liable  to  cause  an  accident. 
ScMne  of  us  know  that  there  are  a  great  many  transfers  that 
are  unnecessary.  The  railroad  that  I  represent  has  a  record 
of  loading  a  car  and  moving  it  into  St.  Louis,  taking  it 
South,  loading  it  and  moving  it  back  as  many  as  five  dif- 
ferent times  and  it  had  five  transfers  issued  against  it.  I 
think  the  car  is  still  running.  Would  you  call  that  nec- 
essary? I  am  trying  to  look  at  this  thing  from  a  revenue 
standp)oint. 

A.  S.  Sternberg  (Belt  Ry.  of  Chicago) :     Cars  are  in  bad 

■j  condition  and  it  is  generally  conceded  that  there  is  occasion- 
.- ally  a  bad  car  sent  in,  but  cars  placed  in  industries  are 

;•:<  inspected  very  thoroughly,     I  know  they  are  on  our  rail- 

-^  road  and  I  believe  they  are  on  all  railroads  in  the  city  of 
.Chicago.    None  is  loaded  unless  it  is  fit  to  carry  the  load. 

/■iWhy  is  it  that  a  car  will  pass  over  two  or  three  different 

■ ,  railroads  with  a  little  defect,  possibly  with  a  split  center 
sill  with  draft  bolts  good,  go  aa  anoUier  road  without  any 
trouble,  the  defect  not  being  an)'  worse  than  it  was  when 
it  originated,  and  then  be  transferred  against  the  deliv- 
ering line?     There  are  a  lot  of  those  transfers  every  day. 

.  The  change  proposed  by  the  Car  Foremen's  Association  of 
St.  Louis  will  eliminate  all  such  trouble.  I  believe  there 
are  more  cars  transferred  today  than  during  Government 
control,  when  the  receiving  lines  did  the  transferring  at 
their  own  expense. 

A.  Kipp:  I  do  not  believe  that  anybody  is  transferring 
cars  that  ought  not  to  be  transferred  or  that  are  safe  to  move 
over  their  lines.  In  all  of  the  argument  that  I  have  listened 
to,  this  condition  seems  to  exist  at  one  particular  point  and 
that  seems  to  be  St.  Louis.  I  do  not  see  what  we  have  to 
do  with  this  transfer  cost  anyway.  If  we  did  anything,  we 
should  simply  modify  Rule  2  and  say  that  we  can  make 
more  repairs  under  load.  The  A.  R.  A.  says  who  will  be 
responsible  for  the  transfer  of  the  load  after  we  tell  them 
what  defects  we  can  repair  under  load.  If  we  have  not 
enumerated  enough  defects  reparable  under  load,  let  us  add 
some  more. 


/  move  that  this  resolution  he  laid  on  the  table  untU  our 
next  regular  meeting  for  discussion. 

The  motion  was  seconded. 

H.  W.  L.  Porth :  There  possibly  may  be  trouble,  not  only 
in  St.  Louis,  but  in  a  lot  of  other  points  where  railroads  are 
transferring  cars  where  they  have  no  license  to.  I  per- 
sonally  know  that  it  is  being  done.  But  I  agree  with  Mr, 
Kipp  that  they  should  increase  rather  than  decrease  the 
defects  that  should  be  repaired  under  load.  If  you  elim- 
inate paragraph  F,  aren't  you  going  to  decrease  rather  tlian 
increase  them? 

M.  W.  Halbert:  If  the  receiving  line  were  responsible 
for  the  transferring  of  the  load,  of  what  benefit  would  par- 
agraphs F  to  G  inclusive  be  to  the  receiving  line?  It  is 
optional  with  the  receiving  line  to  make  those  repairs  or  any 
repairs  they  can  possibly  make  without  the  transfer. 

Chairman  Gainey:  I  was  on  a  committee  for  a  week 
that  checked  up  a  terminal — every  road  in  that  terminal. 
There  were  fifty  per  cent  of  the  cars  sent  in  at  the  trans- 
fer that  should  not  have  been  transferred.  In  one  of  the 
terminals  which  I  visit,  our  transfers  will  run  about  fifty 
cars  a  month,  with  just  as  many  if  not  more  railroads  than 
another  terminal  that  I  visit  where  we  have  eight  and  nine 
hundred  transfers  a  month.  There  is  something  wrong 
when  you  get  from  fiftj'  to  nine  hundred  cars,  with  more 
railroads  in  the  terminal  with  fifty  transfers  than  there  are 
where  the  nine  hundred  are  transferred. 

M.  E.  Fitzgerald  (C.  &  E.  L):  I  cannot  yet  see  how 
any  money  is  going  to  be  saved  for  the  companies  by  adopt- 
ing this  rule.  It  will  be  a  matter  of  education  by  the  repre- 
sentatives of  the  various  lines  after  you  pass  the  resolution; 
they  will  tell  their  inspectors  that  we  are  now  responsible 
for  the  transfer  of  cars  and  they  will  have  to  nm  certain 
cars  because  the  transfers  will  not  be  permitted  under  the 
rule.  That  can  be  done  just  as  weU  now.  Tell  your  men 
that  you  will  not  transfer  a  car  for  draft  bolts  or  certain 
other  defects.  If  this  resolution  is  adopted,  there  is  still 
no  instruction  in  the  book  to  the  inspector  on  what  he  will 
do. 

The  motion  to  lay  on  the  table  was  lost. 

The  motion  to  adopt  the  proposed  change  in  Rule  2  was 
lost. 

J.  J.  O'Brien:  I  think  the  right  method  to  use  in  han- 
dling this  would  be  for  this  body  to  appoint  a  committee 
large  enough  to  be  representative  of  the  different  sections  of 
the  country,  to  come  back  this  afternoon  or  tomorrow  with 
recommendations  of  whatever  corrections  are  necessary  in 
this  rule.  I  do  not  believe  that  it  is  proper  to  accept  that 
resolution  as  a  whole  and  present  it  as  the  recommendation 
of  this  body,  but  there  are  very  many  good  points  in  it  and 
there  are  some  that  have  not  been  discussed. 

One  of  them  is  right  in  the  first  paragraph  of  Rule  2 
which  outlines  the  delivery  of  a  foreign  car  by  a  railroad 
to  a  connecting  carrier.  That  has  not  been  discussed  except 
by  Mr.  Stoll. 

Mr.  Owen:  The  second  paragraph  of  Rule  2  covers  the 
return  of  cars  to  the  delivering  line  after  transfer  or  unload- 
ing if  in  the  same  general  condition.  If  I  would  deliver 
you  a  car  and  it  was  necessary  to  transfer  it  and  you  did 
further  damage  or  smashed  the  car  up,  why  should  I  be 
obliged  to  take  that  car  back  if  it  is  not  in  the  same  general 
condition?  My  facilities  for  repairing  might  not  be  as 
good  as  yours  and  I  believe  that  the  second  paragraph  of 
Rule  2  should  stand. 

On  motion,  a  committee  of  14  members  was  appointed  to 
consider  what  changes  in  Rule  2  should  he  recommended 
and  report  at  the  afternoon  session. 

The  committee  reported  unfavorably  on  the  recommenda- 
tions of  the  St.  Louis  Car  Foremen's  Association,  but,  by  " 
vote  of  two  to  one,  with  only  three  members  voting,  pro 
posed  that  a  limit  of  24  man  hours  be  placed  on  the  repair" 
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for  which  no  transfer  should  be  made  at  the  expense  of  the 
delivering  line. 

F.  W.  Trapnell:  The  24  man  hours  was  not  to  include 
any  of  the  cast  steel  parts  that  had  to  be  repaired,  such 
as  bolsters  or  truck  sides.  Those  will  not  take  any  part  of 
the  24  one  man  hours. 

Mr.  Jameson  (Southern) :  I  would  like  to  know  what 
the  committee  means  by  24  man  hours;  does  it  mean  on  the 
M.  C.  B.  schedule,  or  does  it  mean  in  a  man's  judgment  that 
he  can  repair  in  24  hours? 

C.  M.  Hitch:  As  the  motion  was  put  in  the  committee 
it  was  understood  that  the  24  man  hours  would  be  based 
on  Rule  107. 

J.  J.  O'Brien:  The  object  of  submitting  that  proposition 
to  this  body  was  to  encourage  repairs  to  equipment  and  dis- 
courage the  transfer  of  cars  that  could  be  repvaired  within 
a  limited  time,  and  it  is  felt  that  it  is  the  duty  of  the 
mechanical  departments  of  railroads  to  assist  in  the  move- 
ment of  traffic  by  exerting  a  certain  amount  of  hours  in 
repairs  to  equipment  rather  than  to  transfer,  in  which  they 
spend  more  than  the  ordinary  24  hours. 

Mr.  Armstrong  (C.  I.  I.,  Atlanta,  Ga.) :  Who  is  going  to 
determine  whether  the  car  can  be  repaired  within  the  24- 
hour  limit?  Isn't  it  going  to  be  left  up  to  the  judgment  of 
the  men  who  inspect  the  cars  for  transferring? 

P.  M.  Kilroy:  I  believe  any  man  in  the  room  pretty 
nearly  knows  before  he  starts  just  how  many  hours  he  is 
going  to  get  under  the  rules  for  such  work. 

President  Pendleton:  Does  Rule  107  allow  for  repairs? 
If  the  car  is  under  load  you  get  an  additional  charge  for 
removing  the  load.  At  points  where  I  have  been  we  did  not 
consider  the  additional  hour;  we  took  the  24  hours  as  under 
Rule  107,  but  did  not  count  the  additional  hour  for  removal 
of  the  load. 

C.  M.  Hitch:  Our  chief  interchange  inspector  and  his 
assistants  would  undoubtedly  have  to  become  familiar  with 
Rule  107  to  enable  him  immediately  to  issue  his  transfer 
orders. 

M.  W.  Halbert:  We  have  had  the  24-hour  clause  in 
effect  in  St.  Louis  and  we  had  no  trouble  in  handling  it. 
If  a  rule  like  that  were  adopted  now,  all  you  would  have  to 
do  would  be  to  familiarize  yourselves  with  the  working 
hours  and  the  cost. 

A.  Herbster:,  I  do  not  think  the  proposition  is  under- 
stood as  a  whole.  If  I  understand  this  rightly,  any  car 
cannot  be  transferred,  or  they  will  not  get  paid  for  the 
transfer,  if  the  repairs  consume  24  man  hours  or  less,  accord- 
ing to  Rule  107.  You  cannot  necessarily  repair  a  car  under 
the  load  even  though  the  M.  C.  B.  hours  are  less  than  24; 
then  what  are  you  going  to  do? 

A.  Kipp:  Suppose  that  it  took  30  hours  to  repair  some 
car  and  tiie  next  car  we  repaired  in  15  hours;  one  hand 
washes  the  other.  If  you  could  save  the  transfer  of  a  car 
by  getting  paid  for  24  hours  labor  and  you  do  not  lose 
more  than  six  hours  labor  on  the  job,  it  seems  to  me  that 
you  are  ahead  of  the  game  with  all  of  the  claims  that  you 
may  expect  when  cars  are  transferred.  If  the  commodity 
in  the  car  is  of  any  particular  value,  there  are  not  many 
instances  of  transfer  but  what  there  is  a  claim  made  and  I 
believe  the  railroads  would  be  ahead  if  they  would  put  in 
even  more  than  30  hours. 

On  motion,  the  recommendation  of  the  committee  was 
adopted. 

F.  H.  Hanson:  I  move  that  the  following  change  in 
Rule  2,  second  paragraph,  be  recommended: 

After  the  word   "defects"  in  the  sixth  line,   add:   "With  the  exception  of 
cars  having  defects  as  enumerated  under  paragrai)h  F." 

The  reason  for  recommending  this  change  is  that  defects 
enumerated  under  paragraph  F,  Rule  2,  tell  us  what  repairs 
must  be  made  under  load.  If  that  car  is  taken  into  a  yard 
or  shop  and  is  made  empty,  you  can  take  the  same  car  out 


and  compel  the  delivering  line  to  accept  the  car  back  with 
those  defects  that  the  rules  tell  you  must  be  repaired  under 
load.  We  can  see  no  reason  why  the  defects  that  can  be 
repaired  under  load  should  not  be  rep>aired  by  the  handling 
line  when  the  car  is  made  empty,  instead  of  returning  it  to 
the  delivery  line. 

The  motion  was  seconded. 

M.  E.  Fitzgerald:  You  will  have  to  take  into  consider- 
ation paragraphs  I  and  J  of  Rule  2  which  cover  the  move- 
ment of  the  car  that  is  properly  protected  by  return  when 
empty  card.  Assume  you  run  a  car  to  its  destination,  you 
may  return  it  if  it  is  properly  protected  by  the  return  when 
empty  card.  I  think  that  the  entire  paragraph  referred  to 
in  Rule  2  is  out  of  place.  It  is  properly  taken  care  of  in 
I  and  J. 

The  motion  was  lost. 

H.  W.  L.  Porth:  Going  back  to  paragraph  F,  article  3, 
it  seems  to  me  that  ought  to  be  changed.  I  think  there  are 
a  good  many  trunk  lines  that  pay  no  attention  to  that,  even 
now,  but  this  article  was  put  into  the  rules  at  a  time  when 
cast  steel  truck  bolsters  and  cast  steel  truck  sides  were  an 
innovation.  It  is  a  standard  or  recommended  practice  now 
of  the  American  Railway  Association.  It  seems  as  if  cars 
traveling  under  loads  with  defects  to  truck  sides  and  truck 
bolsters  should  be  repaired  under  loads  the  same  as  wheels. 
I  move  that  it  be  the  sense  of  this  Associaticm  that  article 
3  be  changed  accordingly. 

Chairman  Gainey:     There  seems  to  be  no  second. 

Rules  4  A>fD  32. 

Mr.  Pellien  (Asst.  C.  I.  I.,  Buffalo,  N.  Y.):  Rule  4, 
second  paragraph  and  Rule  32,  last  paragraph,  carding  of 
slight  damage  not  requiring  shopping  of  car:  In  wder  to 
bring  about  uniform  handling  of  defect  cards  for  defects  of 
this  nature,  this  rule  should  be  clarified  or  the  wording  mod- 
ified, as  at  present  it  does  not  seem  to  be  interpreted  uni- 
formly throughout  the  countr\-.  The  word  "immediate" 
should  be  placed  before  the  word  '"shopping"  and  the  words 
"before  reloading"  should  be  changed  to  "except  when 
loaded."  This  would  bring  about  uniform  handling  and 
would  very  much  clarify  the  rule,  making  it  read  as  follows: 

Defect  cards  shall  not  be  required  for  any  damage  so  slight  that  no 
repairs  are  required,  nor  for  raked  or  cornered  sheathing,  roof  boardflk 
fascia,  or  bent  or  cornered  end  sills,  not  necessitating  the  immediate  shop- 
ping of  the  car  except  when     loaded,  the  receiving  line  to  be  the  judge. 

I  move  that  that  be  accepted. 

The  motion  was  seconded.  / 

M.  E.  Fitzgerald:  Could  that  be  construed  to  mean,  if 
you  had  an  opportunity  to  move  a  badly  damaged  fweign 
car  home  to  the  owner  over  your  line — an  intermediary 
line — that  it  would  prohibit  you  from  moving  it  to  the 
owner  and  make  you  assume  responsibility  to  the  owner? 
You  would  not  be  entitled  to  a  defect  card  unless  you 
shopped  the  car. 

Secretarj^  Elliott:  In  that  case  you  would  card  the  car 
before  you  offered  it  home  to  the  owner. 

M.  E.  Fitzgerald:  I  must  assume  that  the  owner  will 
shop  the  car,  but  many  cars  are  not  shopped.  The  cars  are 
l:)eing  carded  and  then  reloaded.  The  rule  should  be 
changed  but  not,  in  my  opinion,  in  the  manner  suggested. 

Mr.  Owen  (Peoria,  111.):  The  rule  is  not  very  plain. 
At  our  little  point  we  aim  to  card  everything  that  we  figure 
has  got  to  be  renewed.  There  is  a  great  difference  in  the 
judgment  of  the  inspector  whether  it  has  to  be  shopped, 
whether  it  will  be  shopped  when  it  gets  on  the  hcane  line 
or  whether  it  will  be  loaded  again.  Something  definite 
that  would  be  thoroughly  understood  by  inspectors  of  small 
points  as  well  as  big  interchange  points  should  be  incor- 
porated in  the  rule. 

M.  E.  Fitzgerald:  There  should  be  a  limit  stating  spe- 
cifically a  certain  pa}Tnent  of  damage  before  the  car  could 
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be  carded,  or  there  should  be  a  limit  placed  on  the  time  in 
which  handling  lines  would  be  entitled  to  collect  on  a  card 
issued.  For  example,  a  car  is  carded  in  Chicago  under 
load,  moving  South.  The  average  car  is  loaded  and  un- 
loaded in  a  certain  limited  time.  That  has  been  figured  out. 
At  the  expiration  of  that  time  if  the  handling  lines  have 
not  seen  fit  to  repair  that  defect  or  found  it  necessary,  the 
rule  has  been  violated.  The  car  should  never  have  been 
carded  and  that  card  should  be  made  obsolete.  The  road 
handling  should  assume  responsibility. 

A.  S.  Sternberg:  There  would  be  a  bad  order  card 
attached  to  the  car  signifying  that  the  car  must  be  placed  on 
the  repair  track.  The  hardship  that  rule  brings  out  is 
something  like  this:  We  will  say  that  the  C.  &  N.  W. 
might  deliver  a  car  to  the  C.  &  E.  I.  The  latter  will 
deliver  it  home  to  St.  Louis,  and  will  be  penalized  because 
the  owner  puts  it  in  his  shop  and  repairs  it.  The  C.  &  E. 
I.  is  in  no  way  responsible  for  the  damage.  The  damage 
was  on  the  car  when  it  came  from  the  Northwestern.  I 
cannot  see  that  the  paragraph  in  itself  is  so  misleading  but 
there  is  so  much  difference  in  the  opinion  of  car  inspectors 
that  it  would  be  better  if  it  were  out  of  the  rule  entirely. 

[An  abstract  of  the  remainder  of  the  proceedings  will 
appear  in  the  May  issue. — Editor.] 


Relative    Efifect    of    Time    and    Service    on    Car 

Deterioration 

During  1917  a  detailed  study  of  the  conditions  of  rolling 
stock  undergoing  repairs  was  made  by  a  western  railroad 
system  to  determine  the  relative  importance  of  "time  and 
elements"  and  actual  service  as  causes  for  the  deterioration 
of  equipment.  The  study  included  both  passenger  cars  and 
freight  cars.  It  was  found  that  24  per  cent  of  the  expendi- 
ture for  passenger  car  repairs  and  30  per  cent  of  the  expen- 
diture for  freight  car  repairs  was  made  necessary  by  the 
effects  of  "time  and  elements." 

Passenger  Cars 

In  making  detailed  inspections  of  passenger  cars  under- 
going repairs,  the  work  was  divided  into  two  classes,  shop 
and  terminal  or  running  repairs.  The  shop  repairs  were 
studied  at  the  principal  coach  repair  shop  on  the  system  by 
actual  inspection  of  the  conditions  while  the  cars  were  under- 
going repairs.  A  total  of  &3  cars  were  inspected  while  going 
through  the  shop. 

In  gathering  data  for  the  running  repairs,  the  work  done 
at  two  of  the  principal  terminal  points  on  the  system,  was 
checked  during  the  period  of  one  month  at  each  place. 
During  the  two  months  the  actual  number  of  passenger  cars 
receiving  repairs  at  these  two  terminals  was  4,492, 

These  two  independent  studies  provided  sufficient  data 
from  which  to  determine  the  average  relationship  of  the 
various  sources  of  deterioration,  so  far  as  each  class  of  work 
was  concerned  independently.  In  order  to  arrive  at  a  proper 
classification  for  all  repairs  it  was  necessary  to  determine 
the  ratio  of  the  total  cost  of  running  repairs  to  the  total  cost 
of  shop  repairs.  In  order  to  determine  this  the  total  annual 
cost  of  shop  repairs  at  the  three  principal  shop  points  where 
all  heavy  repairs  to  passenger  cars  are  made,  was  subtracted 
from  the  total  amount  of  the  passenger  car  repair  account. 
This  determined  the  expenditure  for  running  repairs.  Divid- 
ing the  total  amount  thus  obtained  for  each  of  the  two 
classes  of  repairs  by  the  average  cost  per  car  as  determined 
by  the  detailed  studies,  figures  were  determined  representing 
the  number  of  cars  receiving  each  class  of  repairs.  From 
these  data  it  was  determined  that  10,452  cars  represented 
the  number  receiving  running  repairs  to  properly  balance  the 
total  of  83  cars  actually  checked  while  undergoing  shop 
r^airs.    The  two  classes  of  repairs  were,  therefore,  combined 


in  this  ratio  to  obtain  the  proper  relationship  of  the  various 
causes  of  deterioration  in  their  overall  effect. 

The  causes  of  deterioration  are  classified  as  "time  and 
elements,"  starting,  stopping  and  switching,  and  running. 
This  applies  fully  to  the  draft  gears,  trucks  and  air  brakes, 
but  for  the  body  no  subdivision  is  made  of  the  effects  of 
actual  service.  Thus  subdividing  all  repair  expenditures, 
24.1  per  cent  is  attributed  to  "time  and  elements,"  41.4  per 
cent  to  the  effect  of  service  on  the  car  body,  16.4  per  cent  is 
due  to  running  and  18.1  per  cent  to  starting,  stopping  and 
switching.  Of  expenditures  for  terminal  repairs  alone,  1.5 
per  cent  are  due  to  "time  and  elements,"  51.3  per  cent  to 
the  effect  of  service  on  the  car  body,  26.2  per  cent  to  the 
effect  of  running  and  21  per  cent  to  stopping,  starting  and 
switching.  "Time  and  elements"  accounts  for  37.9  per  cent 
of  the  cost  of  shop  repairs,  the  effect  of  service  on  the  car 
body  for  38.2  per  cent,  running  for  8.6  per  cent  and  starting, 
stopping  and  switching  for  15.3  per  cent. 

The  table  shows  in  detail  the  relative  effect  of  these 
sources  of  deterioration  on  various  parts  of  the  equipment. 
Grouped  by  parts  of  the  equipment,  it  is  found  that  64.9  per 
cent  of  all  repair  expenditures  are  for  work  done  on  the  car 
body,  27.6  per  cent  for  draft  gear  and  truck  repairs  and 
7.5  per  cent  for  the  air  brake.  Considering  terminal  and 
shop  repairs  separately,  the  car  body  receives  51.6  per  cent 
of  the  terminal  repairs,  the  draft  gears  and  trucks  receive 
33.6  per  cent  and  the  air  brake  14.8  per  cent  while  of  the 
shop  repairs  the  body  receives  76  per  cent,  the  draft  gears 
and  trucks  21.8  per  cent  and  the  air  brake  2.2  per  cent. 

Pekcentags  Distbibution  op  Cost  of  Passkngkx  Cak  Rztaies  to  Soukce 

OP  Dbtxkioration 

Terminal  Shop  Weighted 

repairs  repairs  totals 

iIZa»  fiftJnM  { "^^"e    »od    elements. . .         .01  6.80  4.20 

In«de  fitting.  ^  5^^.^^     21.60  25.60  21.20 

T,„j_  _„_-_     (Time    and    elements...       0.2S  31.00  19.30 

Body  proper     ^Service     29.70  12.60  20.20 

Draft  gear  and  trucks — 

Running    26.2  8.60  16.40 

Time  and  elements 

Starting,  stopping  and  switchiBg 7.44  13.20  11.20 

Air  brakes — 

Stopping  and  switching 13.6  2.10  6.90 

Time  and  elements 1.2  0.10  0.60 

100.00  100.00  100.00 

Freight  Cars 

The  sources  of  deterioration  of  freight  cars"  were  similarly 
classified  as  starting,  stopping  and  switching,  running,  "time 
and  elements,"  and  loading  and  unloading,  the  latter  apply- 
ing only  to  the  car  body.  The  data  for  freight  cars  were 
gathered  in  the  same  manner  as  for  passenger  cars,  the  work 
being  done  at  the  principal  shop  and  repair  track  point.  A 
total  of  487  cars  was  inspected  in  the  proportion  of  one 
general,  three  heavy,  seven  medium  and  38  light.  The  table 
shows  the  detailed  classification  of  expenditures  on  a  per- 
centage basis  according  to  the  cause  of  deterioration,  still 
further  subdivided  as  between  the  car  body,  the  draft  gears 
and  the  air  brakes.  Grouped  by  causes,  45.7  per  cent  of  all 
expenditures  were  required  because  of  the  effect  of  stopping, 
starting  and  switching,  17.1  per  cent  was  made  necessary 
by  the  running  of  the  cars,  30.1  per  cent  by  "time  and  ele- 
ments" and  7.1  per  cent  by  loading  and  unloading.  Grouped 
by  parts  of  the  car,  59  per  cent  of  the  repairs  were  made  to 
the  body,  9.2  per  cent  to  the  draft  gears,  26.2  per  cent  to  the 
trucks  and  5.2  per  cent  to  the  air  brakes. 

Peicxntace  DiSTSiBtmoN  OP  Cost  op  Freight  Cax  Rspaim  to  Souscn  op 

DmXIOKATION 

Body — 

Starting,  stopping  and  switching 16.8 

Running    6.5 

Time  and  elements 28.6 

Loading  and   unloading 7.1 

Draft  ^ears — 

Starting,  stopping  and  switching 7.9 

Running    1.2 

Time  and  elemcnta 0.1 
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Trucks- 
Starting,  stopping  and  switching 17.5 

Running     8.7 

Time  and  elements 0.4 

Air  brakes — 

Stopping   and    switching 3.5 

Running    0.7 

Time  and  elements 1.0 

100.0 


Straightening    Car    Ends    with    a    Pull   Jack 

BY  A.  H.  ANDERSON 

It  is  not  generally  realized  that  pull  jacks  furnish  a  simple 
and  effective  means  of  straightening  steel  ends  without 
removing  them  from  the  car.  Where  the  ends  are  bulged  out 
so  that  they  interfere  with  the  end  clearance  or  the  efficient 
operation  of  the  brake  staff,  particularly  on  cars  which  have 
the  staff  passing  through  an  outside  end  sill,  it  is  a  simple 
matter  to  straighten  them.     This  device  can  also  be  used 


-i>^ 


■^■pf^/ 


Pull   Jacks   Facilitate    Handling   Jobs   Such   As   This 

for  jacking  in  and  fastening  the  ends  on  any  class  of  car 
with  wood  or  composite  ends,  whether  loaded  or  empty. 
It  is  also  applicable  for  trimming  loads  that  are  shifted  over 
the  end  of  the  car  and  many  other  items  that  are  taken 
care  of  on  the  repair  tracks. 

All  that  is  needed  for  this  class  of  work  is  a  pull  jack 
of  ten  tons  capacity  or  even  lighter.  It  is  convenient  to 
have  two  jacks  for  use  when  a  long  push  is  desired.  In 
using  the  jacks,  the  knuckles  are  removed  from  the  couplers 
on  each  car  and  the  hooks  of  the  pull  jack*  are  placed 
around  the  knuckle  pin.  An  oak  timber  of  good  quality, 
about*  6  in.  by  6  in.,  is  used  for  pushing  the  end  of  the 
car,  one  end  of  the  timber  being  placed  against  the  bulged 
end  as  near  the  center  as  possible,  or  on  the  end  brace  if 
there  is  one,  while  the  other  end  rests  against  the  end  sill 
of  the  other  car.  If  the  second  car  is  loaded,  the  timber  may 
be  placed  directly  against  the  end.  By  drawing  the  pull  jacks 


together,  the  end  is  forced  back  into  place.  The  timber  can 
be  reset  from  time  to  time  on  different  points  until  the  ends 
are  entirely  straightened. 

Only  two  men  are  required  for  this  class  of  work.  By 
using  a  ^-in.  chain  about  10  ft.  long  with  grab  hooks  on 
both  ends,  it  is  usually  possible  to  avoid  pinching  cars  to- 
gether and  the  same  length  timber  can  be  used  for  various 
jobs.     This  method  is  especially  useful  for  repairing  steel 


A   Loaded   Gondola  Car  Straightened   Without  Shifting  the   Lading 

ends  at  small  repair  points  where  there  are  no  facilities  for 
cutting  down  the  parts  and  riveting  them  in  place  again. 

A  few  typical  jobs  done  with  this  equipment  are  shown 
in  the  illustrations.  The  car  in  Fig.  1  was  loaded  with 
steel  bars,  30  ft.  long,  to  within  18  in.  of  the  top.  The  lad- 
ing was  against  the  end  of  the  car.  By  the  use  of  the  pull 
jack,  the  end  was  straightened  to  the  position  shown  in  the 
second  view,  when  it  was  necessary  to  shift  the  load  with  an 


A  Bulged  End  Repaired  by  Two  Men  in  20  Minutes 

engine.  The  third  view  shows  the  end  completely  straight- 
ened after  shifting  the  load.  The  total  time  required  for 
this  job  was  six  hours  for  two  men. 

The  second  car  shown  carried  a  load  of  tank  heads,  10  ft. 
in  diameter,  which  were  resting  against  the  end.  As  shown, 
the  end  was  bulged  out  1  ft.  at  the  top.  The  lading  was 
pushed  back  as  the  end  was  straightened  and  all  work  on  the 
car  was  completed  by  two  men  in  30  minutes. .  'The  third 
illustration  shows  another  typical  job  of  straightening,  this 
being  completed  by  two  men  in  only  20  minutes. 
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be  carded/or  there  should  be  a  limit  placed  on  the  time  in 
which  handling  lines  would  be  entitled  to  collect  on  a  card 
issued.  For  example,  a  car  is  carded  in  Chicago  under 
load,  moving  South.  The  average  car  is  loaded  and  un- 
loaded in  a  certain  limited  time.  That  ha5  been  figured  out. 
At  the  expiration  of  that  time  if  the  handling  lines  have 
not  seen  fit  to  repair  that  defect  or  found  it  necessary,  the 
rule  has  been  violated.  The  car  should  never  have  been 
carded  and  that  card  should  be  made  obsolete.  The  road 
handling  should  assume  responsibility. 

A.  S.  Sternberg:  There  would  be  a  bad  order  card 
attached  to  the  car  signifying  that  the  car  must  be  placed  on 
the  repair  track.  The  hardship  that  rule  brings  out  is 
something  like  , this:  We  will  say  that  the  C.  &  N.  W. 
might  deliver  a  car  to  the  C.  &  E.  I.  The  latter  will 
deliver  it  home  to  St.  Louis,  and  will  be  penalized  because 
the  owner  puts  it  in  his  shop  and  repairs  it.  The  C.  &  E. 
I.  is  in  no  way  responsible  for  the  damage.  The  damage 
was  on  the  car  when  it  came  from  the  Northwestern.  I 
cannot  see  that  the  paragraph  in  itself  is  so  misleading  but 
there  is  so  much  difference  in  the  opinion  of  car  inspectors 
that  it  would  be  better  if  it  were  out  of  the  rule  entirely. 

[An  abstract  of  the  remainder  of  the  proceedings  will 
appear  in  the  May  issue. — Editor.] 


Relative    Effect    of    Time    and    Service    on    Car 

Deterioration 

During  1917  a  detailed  study  of  the  conditions  of  rolling 
stock  undergoing  repairs  was  made  by  a  western  railroad 
system  to  determine  the  relative  importance  of  "time  and 
elements''  and  actual  service  as  causes  for  the  deterioration 
of  equipment.  The  study  included  both  passenger  cars  and 
freight  cars.  It  was  found  that  24  per  cent  of  the  expendi- 
ture for  passenger  car  repairs  and  oO  per  cent  of  the  expen- 
diture for  freight  car  repairs  was  made  necessar)-  by  the 
effects  of  "time  and  elements." 

Passenger  Cars 

In  making  detailed  inspections  of  passenger  cars  under- 
going repairs,  the  work  was  divided  into  two  clas.ses,  shop 
and  terminal  or  running  repairs.  The  shop  repairs  were 
studied  at  the  principal  coach  repair  shop  on  the  system  by 
actual  inspection  of  the  conditions  while  the  cars  were  under- 
going repairs.  A  total  of  83  cars  were  inspected  while  going 
through  the  shop. 

In  gathering  data  for  the  running  repairs,  the  work  done 
at  two  of  tlie  principal  terminal  points  on  the  system,  was 
checked  during  the  period  of  one  month  at  each  place. 
During  tlie  two  months  the  actual  number  of  passenger  cars 
receiving  repairs  at  these  two  terminals  was  4,492. 

These  two  independent  studies  provided  sufficient  data 
from  which  to  determine  the  average  relationship  of  the 
various  sources  of  deterioration,  so  far  as  each  class  of  work 
was  concerned  independently.  In  order  to  arrive  at  a  proper 
classification  for  all  repairs  it  was  necessar}'  to  determine 
the  ratio  of  the  total  tost  of  running  repairs  to  the  total  cost 
of  shop  repairs.  In  order  to  determine  this  the  total  annual 
cost  of  shop  repairs  at  the  three  principal  shop  points  where 
all  heavy  repairs  to  passenger  cars  are  made,  was  subtracted 
from  the  total  amount  of  the  passenger  car  repair  account. 
This  determined  the  expenditure  for  running  repairs.  Divid- 
ing the  total  amount  thus  obtained  for  each  of  the  two 
classes  of  repairs  by  the  average  cost  per  car  as  determined 
by  the  detailed  studies,  figures  were  determined  representing 
the  number  of  cars  receiving  each  class  of  repairs.  From 
these  data  it  was  determined  that  10,452  cars  represented 
the  number  receiving  running  repairs  to  properly  balance  the 
total  of  8.>  cars  actually  checked  while  undergoing  shop 
repairs.    The  two  classes  of  repairs  were,  therefore,  combined 


in  this  ratio  to  obtain  the  proper  relationship  of  the  variou? 
causes  of  deterioration  in  their  overall  effect. 

The  causes  of  deterioration  are  classified  as  "time  an;! 
elements,"   starting,   stopping   and   switching,    and   runninu 
This  applies  fully  to  the  draft  gears,  trucks  and  air  brake> 
but  for  the  body  no  subdivision  is  made  of  the  effects  o: 
actual   service.    Thus   subdividing   all   repair  expenditures 
24.1  per  cent  is  attributed  to  "time  and  elements,"  41.4  pe 
cent  to  the  effect  of  service  on  the  car  body,  16.4  per  cent  i 
due  to  running  and  18.1  per  cent  to  starting,  stopping  ant 
switching.    Of  expenditures  for  terminal  repairs  alone,  1.5 
per  cent  are  due  to  "time  and  elements,"  51.3  per  cent  to 
the  effect  of  service  on  the  car  body,  26.2  per  cent  to  th' 
effect  of  running  and  21  per  cent  to  stopping,  starting  an 
.switching.    "Time  and  elements"  accounts  for  37.9  per  cer 
of  the  cost  of  shop  repairs,  the  effect  of  service  on  the  car 
body  for  38.2  per  cent,  running  for  8.6  per  cent  and  starting 
stopping  and  switching  for  15.3  per  cent. 

The  table  shows  in  detail  the  relative  effect  of  these 
sources  of  deterioration  on  various  parts  of  the  equipment. 
Grouped  by  parts  of  the  equipment,  it  is  found  that  64.9  per 
cent  of  all  repair  expenditures  are  for  work  done  on  the  car 
body,  27.6  per  cent  for  draft  gear  and  truck  repairs  and 
7.5  per  cent  for  the  air  brake.  Considering  terminal  and 
shop  repairs  separately,  the  car  body  receives  51.6  per  cent 
of  the  terminal  repairs,  the  draft  gears  and  trucks  receive 
33.6  per  cent  and  the  air  brake  14.8  per  cent  while  of  the 
shop  repairs  the  body  receives  76  per  cent,  the  draft  gears 
and  truck«  21.8  per  cent  and  the  air  brake  2.2  per  cent. 

Percentage  Distribution   of  Cost  or  Passengek  Car  Repairs  to   Source 

OF  Deterioration 

Terminal  Shop  Weighted 

repairs  repairs  totals 

"li^-  «♦♦;«».  I  Time    and    elements...  .01  6.80  4.20 

Inside  fitungs  ^  S^^,;^^     21.60  25.60  21.20 

nnr?^  rrnni-r     /Time    and    elements...       0.25  31.00  19.30 

Body   proper      ^  Service      29.70  12.60  20.20 

Draft  gear  and  trucks — 

Running    26.2  8.60  16.40 

Time  and  elements 

Starting,   sto>ppitig  and   switching 7.44  13.20  11.20 

Air  brakes — 

Stopping  and  switching 13.6  2.10  6.90 

Time  and  elements 1.2  0.10  0.6O 

~  100.00  100.00  lOO.OO 

Freight  Cars 

The  sources  of  deterioration  of  freight  cars  were  similarly 
ilassihed  as  starting,  stopping  and  switching,  running,  "time 
and  elements,"  and  loading  and  unloading,  the  latter  apply- 
ing only  to  the  car  body.  The  flata  for  freight  cars  were 
gathered  in  the  same  manner  as  for  passenger  cars,  the  work 
being  done  at  the  principal  shop  and  repair  track  point.  A 
total  of  487  cars  was  inspected  in  the  proportion  of  one 
general,  three  heavy,  seven  medium  and  38  light.  The  table 
shows  the  detailed  classification  of  expenditures  on  a  per- 
centage l)asis  according  to  the  cause  of  deterioration,  still 
further  subdivided  as  between  the  car  body,  the  draft  gears 
and  the  air  brakes.  Grouped  by  causes,  45.7  per  cent  of  all 
expenditures  were  required  becau-^^e  of  the  effect  of  stopping, 
starting  and  switching,  17.1  per  cent  was  made  necessary 
by  the  running  of  the  cars,  30.1  per  cent  by  "time  and  ele- 
ments" and  7.1  per  cent  by  loading  and  unloading.  Grouped 
l)y  parts  of  the  car,  59  per  cent  of  the  repairs  were  made  to 
the  body,  9.2  per  cent  to  the  draft  gears,  26.2  per  cent  to  the 
trucks  and  5.2  per  cent  to  the  air  brakes. 

Percentage  Distribution  of  Cost  of  Freight  Car  Repairs  to  Sources  of 

Deterioration 

Body- 
Starting,  stopping  and  switching 16.8 

Running    6.5 

Time  and  elements 28.6 

Loading   and    unloading 7.1 

Draft  gears — 

Starting,  stopping  and  switching 7.9 

Running    1.2 

Time  and  elements O.I 
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Trucks — 

Starting,  sto^pinR  and  switching 17.5 

Running     8.7 

Time  and  elements 0.4 

Air  brakes — 

Stopping:    and    switching 3.5 

Running    0.7 

Time  and   elements 1.0 

100.0 


Straightening    Car    Ends    with    a    Pull    Jack 

BY  A.  H.  ANDERSON 

It  is  not  generally  realized  that  pull  jacks  furnish  a  simple 

.  nd    effective    means    of    straightening    steel    ends    without 

moving  them  from  the  car.    Where  the  ends  are  bulged  out 

.  that  they  interfere  with  the  end  clearance  or  the  efficient 

leration  of  the  brake  staff,  particularly  on  cars  which  have 

!ie  staff  passing  through  an  outside  end  sill,  it  is  a  simple 

Matter  to  .^^traighten  them.     This  device  can  also  be  used 


Pull    Jacks    Facilitate    Handling    Jobs   Such    As    This 

for  jacking  in  and  fa.«tening  the  ends  on  any  class  of  car 
with  wood  or  composite  ends,  whether  loaded  or  empty. 
It  is  al.'-o  applicable  for  trimming  loads  that  are  shifted  over 
the  end  of  the  car  and  many  other  items  that  are  taken 
care  of  on  the  repair  tracks. 

All  that  is  needed  for  this  class  of  work  is  a  pull  jack 
of  <en  tons  capacity  or  even  lighter.  It  is  convenient  to 
have  two  jacks  for  use  when  a  long  push  is  desired.  In 
using  the  jacks,  the  knuckles  are  removed  from  tlie  couplers 
on  each  car  and  the  hooks  of  the  pull  jack*  are  placed 
around  the  knuckle  pin.  An  oak  timl>er  of  good  C}uality, 
about  6  in.  by  6  in.,  is  used  for  pushing  the  end  of  the 
car,  one  end  of  the  timber  being  placed  against  the  bulged 
end  as  near  the  center  as  possible,  or  on  the  end  brace  if 
there  is  one,  while  the  other  end  rests  against  the  end  sill 
of  the  other  car.  If  the  second  car  is  loaded,  the  timber  may 
be  placed  directly  against  the  end.  By  drawing  the  pull  jacks 


together,  the  end  is  forced  back  into  place.  The  timber  can 
be  reset  from  time  to  time  on  different  points  until  the  ends 
are  entirely  straightened. 

Only  two  men  are  reciuired  for  this  class  of  work.  By 
using  a  f  s-in-  chain  about  10  ft.  long  with  grab  hooks  on 
both  ends,  it  is  usually  possible  to  avoid  pinching  cars  to- 
gether and  the  same  length  timber  can  be  used  for  various 
jobs.     This  method  is  especially  useful  for  repairing  steel 


A    Loaded    Gondola    Car   Straightened    Without   Shifting    the    Lading 

ends  at  small  repair  i)oints  where  there  are  no  facilities  for 
4  utting  down  the  parts  and  riveting  them  in  place  again. 

A  few  typical  jobs  done  with  this  equipment  are  shown 
in  the  illustrations.  The  car  in  Fig.  1  was  loaded  with 
steel  bars,  30  ft.  long,  to  within  18  in.  of  the  top.  The  lad- 
ing was  against  the  end  of  the  car.  By  the  use  of  the  pull 
jack,  the  end  was  straightened  to  the  position  shown  in  the 
second  view,  when  it  was  necessarx  to  shift  the  load  with  an 


A   Bulged   End   Repaired  by  Two   Men   in  20  Minutes 

engine.  The  third  view  shows  the  end  completely  straight- 
ened after  shifting  the  load.  The  total  time  required  for 
this  job  was  six  hours  for  two  men. 

The  second  car  shown  carried  a  load  of  tank  heads,  10  ft. 
in  diameter,  which  were  resting  against  the  end.  As  shown, 
the  end  was  bulged  out  1  ft.  at  the  top.  The  lading  was 
pushed  back  as  the  end  was  straightened  and  all  work  on  the 
car  was  completed  by  two  men  in  30  minutes.  The  third 
illustration  shows  another  typical  job  of  straightening,  this 
being  completed  by  two  men  in  only  20  minutes. 


Progressive  Failure  or  Fatigue  of  Metals  Under 

Repeated  Stress*    . 

BYH.  F.  MOOREt 

"If  a  freight  car  axle  is  subjected  to  a  heavy  overload,  the 
ductility  of  the  steel  of  which  it  is  made  allows  it  to  bend. 
The  axle  is  distorted,  but  actual  rupture  of  the  metal  will 
not  take  place.  Consider  now  the  case  when  the  loaded 
freight  car  is  running.  For  every  revolution  of  the  wheels 
there  is  on  every  longitudinal  fibre  of  the  axle  a  complete 
reversal  from  tension,  pulling 
action,  to  compression,  crush- 
If  failure  occurs 


ing  action 
after  the  car  has  run  many 
thousand  miles,  the  action  is 
entirely  different  from  the 
bending  action  under  a  single 
heavy  overload.  Almost  with- 
out warning  the  car  axle  snaps 
short  off,  and  the  steel  behaves 
as  if  it  were  a  brittle  material 
rather  than  a  ductile  material. 
Such  sudden  failure  under  re- 
peated loading  is  said  to  be 
due  to  the  fatigue  of  metals, 
and  occasionally  occurs  in 
shafting,  automobile  parts, 
airplane  parts,  wire  ropes, 
band-saws,  steam  and  gas  en- 
gine parts,  and  other  parts  of 
rapidly  moving  machinery. 

Explanations  of  Fatigue  Failures 


The  apparent  change  in  the 
nature  of  metal  which  fails 
under  repeated  stress  gave  rise 
to  the  theory  that  under  re- 
peated stress  some  profound 
change  took  place  in  the  very 

nature  of  metal,  changing  ductile  to  brittle  metal.  This 
change  was  spoken  of  as  crystallization,  and  it  was  supposed 
that  under  repeated  stress,  metal  changed  its  structure  from 
fibrous  to  crystalline,  and  as  evidence  the  sharp  crystal 
appearance  in  the  fracture  under  repeated  stress  was  brought 
forward. 

In  the  latter  years  of  the  last  century,  various  metallur- 
gists began  to  use  the  microscope  as  a  means  of  studying  the 
internal  structure  of  metals,  and  their  work,  especially  that 
of  the  English  metallurgists  Ewing,  Rosenhain  and  Hum- 

•A  paper  prepared  under  the  auspices  of  the  Engineering  Foundation,  the 
National  Research  Council,  the  General  Electric  Company,  Schenectady, 
N.  Y.,  and  the  University  of  Illinois  Engineering  Experiment  Station, 
Champaign,    III. 

tProfessor  of  engineering  materials.  University  of  Illinois,  Champaign, 
IlL,   and  in  charge  of  joint   investigation  of  fatigue  of  metals. 


The  Foreman  and  His  Outlook 
You  are  working  for  a  large  organization. 
You   have   jurisdiction   over  one  compara- 
tively small  section  of  one  of  the  several  de- 
partments of  that  organization. 

What  do  you  know  about  your  road — its 
extent,  its  policies,  its  financial  condition, 
its  operating  problems,  its  traffic  interests, 
its  relations  to  the  public,  etc.,  etc.  ? 

You  say  these  things  do  not  concern  you ! 
Are  you  sure  of  this?  How  can  you  co-op- 
erate intelligently  with  other  departments 
if  you  know  so  little  about  the  railroad  as  a 
whole? 

Your  department  is  not  isolated;  it  is  not 
an  end  in  itself.  It  is  one  small  member  of 
the  greater  body  all  of  whose  parts  must 
work  in  harmony  and  unison  if  effective 
work  is  to  be  done. 


frey,  showed  that  the  structure  of  metals  is  always  crystalline 
either  before  or  after  repeated  applications  of  load.  They 
showed  that  the  fracture  under  repeated  stress  was  due  to 
the  spread  of  minute  cracks,  called  by  them  slip  lines,  which 
extended  completely  through  the  crystals  of  the  metal  and 
which,  spreading  and  tmiting  into  large  cracks,  acted  sim- 
ilar to  minute  hacksaw  cuts,  gradually  reducing  the  cross 
section  of  a  machine  part  until  it  could  no  longer  carry  its 
load  and  suddenly  snapped  off,  very  much  as  a  piece  of  iron 
falls  off  when  cut  almost  in  two  by  a  power  hacksaw. 

The  starting  point  for  one  of  these  minute  slip  lines  may 

well  be  some  point  in  the 
metal  where  a  minute  flaw 
exists,  either  in  the  shape  of  a 
flaw  within  the  metal,  or  in 
the  shape  of  a  notch  or  sharp 
scratch  on  the  surface.  We 
think  commonly  that  our 
mathematical  formulas  for 
figuring  the  strength  of  ma- 
chine parts  are  exact,  because 
they  involve  exact  mathemati- 
cal processes;  as  a  matter  of 
fact  these  formulas  neglect 
thousands  of  minute  actions 
which  tend  to  destroy  ma- 
terial. For  example,  they  take 
no  account  of  a  cutting  action 
where  a  shaft  rests  on  the  edge 
of  a  bearing.  Under  a  single 
load,  these  minute  actions  are 
of  no  importance;  their  effect 
is  so  localized  that  no  appre- 
ciable effect  is  produced  on  the 
deflection  of  a  piece.  If,  how- 
ever, the  loading  is  repeated 
thousands  or  millions  of  times, 
then  such  a  microscopic  cut- 
ting action  may  start  a  crack, 
which  under  repeated  stress 
will  spread  to  causing  final  failure. 

Any  sharp  discontinuity  in  metal,  due  either  to  a  surface 
defect  or  to  an  internal  flaw,  greatly  increases  the  stress  in 
the  metal  over  a  microscopic  area  around  it.  This  fact  has 
been  verified  both  by  experiment  and  by  mathematical  analy- 
sis. As  an  example,  it  may  be  cited  that  the  localized  stress 
at  the  edge  of  a  rivet  hole  may  be  as  high  as  three  times  an 
average  internal  stress  in  the  metal  of  a  plate;  the  stress 
near  the  bottom  of  a  sharp  notch  may  be  five  or  six  times  as 
high  as  a  stress  a  few  hundredths  of  an  inch  away  frwn  the 
notch.  At  the  danger  of  wearisome  repetition  it  seems  worth 
while  again  to  emphasize  that  these  localized  stresses  are  of 
negligible  account  for  structural  and  machine  parts  sub- 
jected to  few  loadings,  but  may  be  of  the  greatest  importance 
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in  the  case  of  parts  subjected  to  many  thousands  of  loadings. 

The  problem  of  the  designer  and  the  metallurgist  is  to 
determine  limiting  conditions  so  that  this  progressive  failure 
will  not  occur.  The  usual  method  is  to  make  sure  that  no 
riber  in  any  part  of  a  machine  member  is  loaded  beyond 
the  elastic  limit  of  the  material  by  any  load  which  will  come 
upon  it.  The  difficulty  of  applying  this  rule  is  twofold.  In 
the  first  place,  the  determination  of  the  true  elastic  limit  of 
metal  is  a  matter  of  a  great  deal  of  uncertainty.  Delicate 
methods  of  measurement  of  stretch  and  careful  methods  of 
computation  give  an  elastic  limit  lower,  scMnetimes  much 
lower  than  the  value  given  by  the  ordinary  commercial  test. 
Some  doubt  exists  as  to  whether  actual  material  is  perfectly 
elastic  under  any  stress,  no  matter  how  small  that  stress  is. 
Here  again  it  should  be  noted  that  a  slight  inelastic  action 
is  of  no  account  for  a  structure  loaded  but  a  few  times.  But 
under  load  repeated  many  thousands  of  times  any  damage 
due  to  slight  inelastic  action  is  cumulative  and  actually  may 
cause  final  failure.  In  the  second  place  it  practically  is 
impossible  to  figure  all  the  small  localized  stresses  in  a 
machine  member,  especially  in  an  irregularly  shaped  machine 
member.  Sharp  sh(xilders  or  notches  may  cause  localized 
stresses  many  times  those  which  would  be  given  by  the 
ordinary  formulas  of  mechanics. 

This  progressive  spread  of  small  cracks  is  offered  as  an 
explanation  of  the  occasional  failure  of  springs  while  under 
the  action  of  light  loads.  At  some  time  in  its  history  a 
spring  is  subjected  to  a  few  heavy  loads.  These  heavy  loads 
start  microscopic  cracks  and  are  not  repeated  often  enough  to 
cause  them  to  spread  far.  However,  these  microscopic  cracks 
are  in  themselves  very  sharp  notches,  and  cause  high  local- 
ized stress  under  subsequent  light  loads  with  consequent 
spreading  of  the  cracks  and  final  failure.  For  a  machine 
part  subjected  to  repeated  stress  it  may  be  necessary  to 
know  its  history  as  well  as  the  properties  of  the  material  in 
order  to  judge  of  its  safety. 

I  Machine  for  Making  Fatigue  Tests 

At  the  present  time  the  most  satisfactory  method  to  deter- 
mine the  ability  of  material  to  resist  repeated  stress  is  to 
make  actual  tests  of  it  under  a  great  many  repetitions.  Over 
a  year  ago  the  joint  investigation  of  fatigue  of  metals  was 
organized  by  the  National  Research  Council  under  the  aus- 
pices of  the  Engineering  Foundation,  University  of  Illinois 
Experiment  Station,  and  National  Research  Council  and  was 
given  as  its  main  problem,  the  study  of  the  behavior  of  a 
number  of  common  kinds  of  steel  under  repeated  stress. 
Tests  are  carried  for  several  specimens  of  each  kind  of  steel 
to  one  hundred  million  complete  reversals  of  stress. 

The  machine  used  for  the  greater  part  of  the  testing  is, 
in  principle,  a  car  axle  placed  upside  down.  A  circular  speci- 
men rotates  in  bearings  and  is  driven  by  a  motor;  weights 
are  hung  on  it  at  two  symmetrical  points  along  its  length. 
The  bearings  used  are  all  ball  bearing  so  thj^t  friction  is 
reduced  to  a  minimum.  The  suspended  weights  set  up  bend- 
ing in  the  specimen;  compression  along  the  top  side  of  the 
specimen  and  tension  along  the  bottom.  When  the  speci- 
men rotates  1 80  degrees,  any  given  longitudinal  fiber  change? 
from  compression  to  tension,  a  complete  reversal  of  stress. 
A  revolution  counter  gives  the  number  of  cycles  of  stress. 
The  machine  runs  at  1,500  revolutions  per  minute  and  oper- 
ates day  and  night.  A  batten*'  of  15  such  machines  now  is 
in  operation.  In  testing  any  kind  of  steel  or  other  metal, 
tests  are  made  on  such  a  machine,  using  various  weights.  In 
this  manner  the  number  of  reversals  required  to  cause  rupture 
Is  noted.  It  is  found  that  there  seems  to  be  a  fairly  sharp 
limit  of  stress  below  which  failure  does  not  occur  at  one 
hundred  million  repetitions.  Moreover,  a  curve  plotted  with 
stress  as  ordinates  and  numbers  of  repetitions  for  failure 
abscissas  seems  to  be  horizontal  for  this  limiting  stress.  This 
stress  is  called  the  endurance  limit  of  the  metal,  and  is  con- 


sidered an  index  of  the  abilit}'  of  the  metal  to  resist  repeated 
stress. 

Factors  in  Fatigue  Resisting  Strength  of  Metals 

The  quantitative  statement  of  factors  affecting  the  fatigue 
resisting  strength  of  a  metal  cannot  be  given  at  this  lime,  but 
certain  qualitative  indications  may  be  noted.  Those  fatigue 
resisting  strength  of  metal  depends  upcai:  (1)  Its  elastic 
strength;  (2)  its  ductility;  (3)  probably  the  amount  of 
initial  stress  left  in  it  by  heat  treatment;  and  (4)  its  homo- 
geneity of  structure.  Possibly  still  other  factors  enter.  It 
is  evident  that  high  elastic  strength  would  tend  to  increase 
the  fatigue  resisting  qualities  of  a  metal.  The  effect  of  duc- 
tility may  be  explained  by  the  fact  that  at  a  small  flaw  in  a 
piece  of  ductile  material  some  stretching  would  be  found  with 
a  consequent  tendency  to  distribute  the  stress  over  more 
material  than  in  the  case  of  a  brittle  material.  Initial  stress 
would,  of  course,  tend  to  start  microflaws  when  a  slight  addi- 
tional working  stress  was  given.  It  might  be  noted  that  if 
an  ordinary'  testing  machine  test  is  made  of  a  piece  of  steel 
containing  initial  stress,  the  measurement  of  stretch  would 
be  taken  over  a  considerable  length  of  the  specimen  and 
there  would  be  a  tendency  for  the  positive  and  negative  ini- 
tial stresses  present  at  different  parts  of  the  cross  section  to 
neutralize  each  other  and  thus  to  mask  the  first  point  of 
yielding  of  the  specimen.  This  neutralizing  tendency  would 
not,  however,  prevent  any  initial  stress  from  starting  a  crack 
when  it  was  reinforced  by  a  slight  additional  working 
stress.  Inhomogeneity  of  a  material  is  a  source  of  weakness 
under  repeated  stress  in  that  it  permits  the  stresses  to  break 
down,  because  of  the  already  started  microflaws. 

Probably  many  cases  of  fatigue  failure  of  machine  parts 
are  blamed  on  the  material  used,  when  they  should  have 
been  blamed  on  the  shape  of  the  piece  or  on  the  surface 
finish.  In  conclusion,  it  is  desired  again  to  call  attention 
to  the  great  danger  of  starting  microflaws  at  the  root  of  sharp 
shoulders,  notches,  or  rough  tool  marks  on  a  piece.  Good 
surface  finish  and  generous  fillets  at  shoulders  are  vitally 
necessary  in  a  design  of  parts  to  be  subjected  to  rep)eated 
stress. 


Wrecked    Shear    Reclaimed  by    Oxy-Acetylene 

Welding 

The  $3,000   metal   shear   shown  in   the  illustration   was 

broken  in  thirteen  different  places.  In  common  parlance  it 


Heavy   Shear   Repaired    by   Welding 

was  a  "total  wreck,"  and  not  many  years  ago  would  have 
been  worthless  except  for  a  nominal  value  as  scrap.  In  this 
day  of  modern  welding,  however,  broken  machinery  of  all 


c 


cnuwff     O  oilier 


s 


Pro«;ressive    Failure    or   Fatigue    of   Metals    Under 

Repeated   Stress* 

BY  H.  F.  MOOREt 

If  a  freight  car  axle  is  subjected  to  a  heavy  overload,  the 
ductility  of  the  steel  of  which  it  is  made  allows  it  to  l)end. 
The  axle  is  distorted,  but  actual  rupture  of  the  metal  will 
not  take  place.  (Consider  now  the  case  when  the  loaded 
freight  car  is  runnins^.  For  every  revolution  of  the  wheels 
there  is  on  every  longitudinal  fibre  of  the  axle  a  complete 
reversal  from  tension,  pull  ins; 
action,  to  compression,  crush- 
If   failure  occurs 


mg  action. 

after  the  car  has  run  many 
thousand  miles,  the  action  is 
entirely  different  from  the 
bending  action  under  a  single 
heavy  overload.  Almost  with- 
out warning  the  car  axle  snaps 
short  off,  and  the  steel  behaves 
as  if  it  wore  a  brittle  material 
rather  than  a  ductile  material. 
Such  sudden  failure  under  re- 
peated loading  is  said  to  be 
due  to  the  fatigue  of  metals, 
and  occasionally  occurs  in 
shafting,  automol)ile  parts, 
airplane  parts,  wire  ropes, 
band-saws,  steam  and  gas  en- 
gine parts,  and  other  y)arts  of 
rapidl}-  moving  machinery. 

Explanatuui.'^   of   Fatigue   Faihire?. 

The  apparent  change  in  the 
nature  of  metal  which  fails 
under  repeated  stress  gave  rise 
to  the  theory  that  under  re- 
peated stress  some  profound 
change  took  place  in  the  ver\- 
nature  of  metal,  changing  ductile  to  brittle  metal.  This 
change  wius  spoken  of  as  crystallization,  and  it  was  supposed 
that  under  repeated  stress,  metal  changed  its  structure  from 
fil)r(>us  to  t  rystalline,  and  as  evidence  the  sharp  crystal 
appearance  in  the  fracture  under  repeated  .stress  was  brought 
forward. 

In  the  latter  years  of  the  last  century,  various  metallur- 
gists began  to  use  the  micro.^^cope  as  a  means  of  studying  the 
internal  structure  of  metals,  and  their  work,  especially  that 
of  the  English  metallurgists  Ewing,  Rosenhain  and  Hum- 

•A  [laper  prefiared  iinfler  the  aTispices  of  the  Enpincerinp  Foundation,  the 
National  l^esearch  Council,  the  Gi  neral  Electric  Ccmpany.  Schenectady, 
N.  Y.,  and  the  University  of  Illinois  Engineering  Expcrimtnt  Station. 
Chanip.-iign,   111. 

fPrnfessor  of  engineering  materials.  University  of  Illinois,  Chanipaisn. 
111.,  uiid  in  cbaratc  of  joint   investiRation  of  fatigue  of  metals. 


The   Foreman  and  His   Outlook 

You  are  working  for  a  large  organization. 
You  have  jurisdiction  over  one  compara- 
tively small  section  of  one  of  the  several  de- 
partments of  that  organization. 

What  do  you  know  about  your  road — its 
extent,  its  policies,  its  financial  condition, 
its  operating  problems,  its  traffic  interests, 
its  relations  to  the  public,  etc.,  etc.? 

You  say  these  things  do  not  concern  you! 
Are  you  sure  of  this?  How  can  you  co-op- 
erate intelligently  with  other  departments 
if  you  know  so  little  about  the  railroad  as  a 
whole? 

Your  department  is  not  isolated ;  it  is  not 
an  end  in  itself.  It  is  one  small  member  of 
the  greater  body  all  of  whose  parts  must 
work  in  harmony  and  unison  if  effective 
work  is  to  be  done. 


fre\ .  showed  that  the  structure  of  metals  is  always  crystallini 
either  i)efore  or  after  repeated  applications  of  load.  The\ 
sluiwed  that  the  fracture  under  repeated  stress  was  due  t<> 
the  spread  of  minute  cracks,  called  by  them  slip  lines,  whidi 
i-xtended  completely  through  the  cr)'stals  of  the  metal  and 
which,  spreading  and  uniting  into  large  cracks,  acted  sim- 
ilar to  minute  hacksaw  cuts,  gradually  reducing  the  cross 
>ection  of  a  machine  part  until  it  could  no  longer  carry  it- 
load  and  suddenly  snapped  off,  very  much  as  a  piece  of  iron 
falls  off  when  cut  almast  in  two  by  a  power  hacksaw. 

The  starting  point  for  one  of  these  minute  slip  lines  may 

well  he  some  point  in  the 
metal  where  a  minute  flaw 
exists,  either  in  the  shape  of  a 
flaw  within  the  metal,  or  in 
the  shape  of  a  notch  or  sharp 
scratch  (jn  the  surface.  We 
think  commonly  that  our 
mathematical  formulas  for 
figuring  the  strength  of  ma- 
chine parts  are  exact,  because 
they  involve  exact  mathemati- 
i  al  processes;  as  a  matter  of 
fact  these  formulas  neglect 
thousands  of  minute  actions 
which  tend  to  destroy  ma- 
terial. For  example,  they  take 
no  account  of  a  cutting  action 
where  a  shaft  rests  on  the  edge 
of  a  bearing.  Under  a  single 
load,  these  minute  actions  are 
of  no  importance;  their  effect 
is  so  localized  that  no  appre- 
t  iable  effect  is  produced  on  the 
(U'llection  of  a  piece.  If,  how- 
ever, the  loading  is  repeated 
thousands  or  millions  of  times, 
then   such    a    micro.scopic   cut- 

ting  action  may  start  a  crack, 

which    under    repeated    stress 
will  spread  to  causing  final  failure. 

Any  sharp  discontinuity  in  metal,  due  either  to  a  surface 
defect  or  to  an  internal  tlaw,  greatly  increases  the  stress  in 
the  metal  over  a  microscopic  area  around  it.  This  fact  has 
been  veritied  both  by  experiment  and  by  mathematical  analy- 
.sis.  As  an  example,  it  may  be  cited  that  the  localized  stress 
at  the  edge  of  a  rivet  hole  may  be  as  high  as  three  times  an 
average  internal  stress  in  the  metal  of  a  plate;  the  stress 
near  the  bottom  of  a  .^^harp  notch  may  be  five  or  six  times  as 
high  as  a  stress  a  few  hundredths  of  an  inch  away  from  the 
notch.  At  the  danger  of  wearisome  repetition  it  seems  worth 
while  again  to  emphasize  that  these  localized  stresses  are  of 
negligible  account  for  structural  and  machine  parts  sub- 
jected to  few  loadings,  but  may  be  of  the  greatest  importance 
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iii  the  case  of  parts  subjected  to  many  thousands  of  loadings. 

rhe  problem  of  the  designer  and  the  metallurgist  is  to 

tUtermine  limiting  conditions  so  that  this  progressive  failure 

vill  not  occur.     The  usual  method  is  to  make  sure  that  no 

iber  in  any  part  of  a  machine  member  is  loaded  beyond 

:iie  elaistic  limit  of  the  material  by  any  load  which  will  come 

upon  it.     The  difficulty  of  applying  this  rule  is  twofold.     In 

the  first  place,  the  determination  of  the  true  elastic  limit  of 

netal  is  a  matter  of  a  great  deal  of  uncertainty.     Delicate 

nethods  of  measurement  of  stretch  and  careful  methods  of 

computation   give   an   elastic   limit   lower,    smnetimes   much 

lower  than  the  value  given  by  the  ordinary  commercial  test. 

Some  doubt  exists  as  to  whether  actual  material  is  perfectly 

clastic  under  any  stress,  no  matter  how  small  that  .stress  is. 

Here  again  it  should  be  noted  that  a  slight  inelastic  action 

is  of  no  account  for  a  structure  loaded  but  a  few  times.    But 

under  load  repeated  many  thousands  of  times  any  damage 

due  to  slight  inelastic  action  is  cumulative  and  actually  may 

cause   final   failure.      In  the  second  place   it  practically   is 

impossible    to    figure    all    the  small  localized  .^tresses  in  a 

machine  member,  especially  in  an  irregularly  shaped  machine 

memi>er.      Sharp  shoulders  or  notches  may  cause  localized 

stresses  many  times  those  which   would    be    given    by    the 

ordinary  formulas  of  mechanics. 

This  progressive  spread  of  small  cracks  is  offered  as  an 
cxjjlanation  of  the  (X^casional  failure  of  springs  while  under 
the  action  of  light  loads.  At  some  time  in  its  history  a 
Spring  is  subjected  to  a  few  heavy  loads.  These  heavy  loads 
start  microscopic  cracks  and  are  not  repeated  often  enough  to 
cause  them  to  spread  far.  However,  these  microscopic  cracks 
are  in  themselves  ver)'  sharp  notches,  and  cause  high  local- 
ized stress  under  subsequent  light  loads  with  consequent 
spreading  of  the  cracks  and  final  failure.  For  a  machine 
part  subjected  to  repeated  stress  it  may  be  necessar>'  to 
know  its  histoPi-  as  well  as  the  properties  of  the  material  in 
order  to  judge  of  its  safet}-. 

i  Machine  for  Making  Fatigue  Tests 

At  the  pre.'^nt  time  the  most  satisfactory  method  to  deter- 
mine the  ability  of  material  to  resist  repeated  stre>?  is  to 
make  actual  tests  of  it  under  a  great  many  repetitions.  Over 
a  year  ago  the  joint  investigation  of  fatigue  of  metals  was 
organized  by  the  National  Research  Council  under  the  aus- 
j)ices  of  the  Engineering  Foundation,  University  of  Illinois 
Experiment  Station,  and  National  Research  Council  and  was 
given  as  its  main  prol)lem.  the  study  of  the  behavior  of  a 
number  of  common  kinds  of  steel  under  repeated  stres?. 
Tests  are  carried  for  several  specimens  of  each  kind  of  steel 
to  one  hundred  million  complete  reversals  of  stress. 

The  machine  u.«cd  for  the  greater  part  of  the  testing  is, 
in  principle,  a  car  axle  placed  upside  down.  A  circular  speci- 
men rotates  in  bearings  and  is  driven  l)y  a  motor;  weight^ 
are  hung  on  it  at  two  symmetrical  points  alone  its  length. 
The  bearings  used  arc  all  ball  bearing  so  that  friction  is 
reduced  to  a  minimum.  The  suspended  weights  set  up  bend- 
ing in  the  specimen;  comjjression  along  the  top  side  of  the 
sixTimen  and  tension  along  the  ])ottom.  AVhen  the  speci- 
men rotates  ISO  degrees,  any  civen  longitudinal  fiber  dianges 
from  compression  to  tension,  a  complete  reversal  of  stress. 
A  revolutic/n  counter  gives  the  numlxr  of  cycles  of  stre.=5. 
The  machine  runs  at  1,500  revolutions  per  minute  and  oper- 
ates dav  and  night.  A  1»atter\-  of  1.5  such  machines  now  is 
in  operation.  In  testing  an\  kind  of  steel  or  other  metal, 
tests  are  made  on  such  a  machine,  using  various  weights.  In 
this  manner  the  numlter  of  reversals  required  to  cause  rupture 
is  noted.  It  is  found  that  there  seems  to  be  a  fairly  sharp 
limit  of  stress  below  which  failure  does  not  occur  at  one 
hundred  million  repetitions.  "Moreover,  a  curve  plotted  with 
stress  as  ordinates  and  numlters  of  repetitions  for  failure 
abscissas  seems  to  be  horizontal  for  this  limiting  stres-.  This 
stress  is  called  the  endurance  limit  of  the  metal,  and  is  con- 


sidered an  index  of  the  abilit)  of  the  metal  to  resist  rejjeated 
stress.    ;'■ 

Factors  in  Fatigue  Resis^iing  Strength  «»f  Metals 

The  quantitative  .-tatement  of  factors  affecting  the  fatigue 
resisting  strength  of  a  metal  cannot  be  given  at  this  lime,  but 
certain  (jualitativi'  indication'^  may  be  noted,  rho-^^e  fatigue 
resisting  strength  of  metal  dei)ends  upon:  (1)  Its  elastic 
strength;  (2)  its  ductility;  (3)  probably  the  amount  of 
initial  stress  left  in  it  \>y  heat  treatment;  and  (4)  its  iiomo- 
geneit\  of  structure.  Possibly  still  other  factors  enter.  It 
is  evident  that  high  elastic  ."Strength  w(,)uld  tend  to  iucre.ise 
the  fatigue  resisting  qualities  of  a  metal.  The  effect  of  duc- 
tility may  be  exj)lained  by  the  fact  that  at  a  small  ll  iw  in  a 
j)iece  of  ductile  material  some  stretching  would  l)e  found  with 
a  conse(|uent  tendency  to  distribute  the  .>itres>  over  more 
material  tiian  in  the  case  of  a  itrittle  material.  Initial  stress 
would,  of  course,  tend  to  start  microt1aw>  when  a  .-light  addi- 
tional working  stress  was  given.  It  might  be  noted  that  if 
an  ordinary  testing  machine  lest  is  made  of  a  piece  c^f  sti-el 
containing  initial  stress,  the  measurement  of  stretch  would 
be  taken  over  a  consideral>le  length  of  the  specimen  and 
tliere  would  be  a  tendency  for  the  positive  and  negative  ini- 
tial stresses  present  at  different  parts  of  the  cross  section  to 
neutralize  each  other  and  thus  to  mask  the  first  point  of 
yielding  of  the  specimen.  This  neutralizing  tendency  would 
not.  however,  prevent  any  initial  stress  from  stiirting  a  crack 
when  it  was  reinforced  l)y  a  slight  additional  working 
stress.  Inhomogeneity  of  a  material  is  a  source  of  weakness 
under  repeated  stress  in  that  it  permits  the  stresses  to  break 
down,  because  of  the  already  started  microflaws. 

Probably  many  cases  of  fatigue  failure  of  machine  parts 
are  blamed  on  the  material  used,  when  they  should  have 
l»een  blamed  on  the  shape  of  the  piece  or  on  the  surface 
finish.  In  conclusion,  it  is  desired  again  to  call  attention 
to  the  great  danger  of  starting  microflaws  at  the  root  of  sharp 
shoulders,  notches,  or  rough  tool  marks  on  a  piece.  Good 
surface  finish  and  generous  fillets  at  shoulders  are  vitally 
necessary  in  a  design  of  parts  to  be  subjected  to  reixated 
stress. 


Wrecked    Shear    Reclaimed  hy    Oxy-Acelylene 

Welding 

The   S.>.000    metal    sliear    shown  in    the    illustration    was 
liroken  in  thirteen  diftVrent  places.      In  common  parlance  it 


Heavy    Shear    Repaired    by    Welding 

was  a  "total  wreck,"  and  not  many  years  ago  would  have 
licen  worthless  except  for  a  nominal  value  as  scrap.  In  this 
dav  of  modern  weldinc.  however,  broken  machinerv  of  all 
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kinds  can  be  repaired  so  cheaply  and  satisfactorily  that  the 
first  thought  is  always  for  reclamation.  In  this  instance  the 
big  shear  was  repaired  by  welding  by  the  Oxweld  Acetylene 
Company,  Newark,  N.  J.  No  unusual  features  were  en- 
countered, and  the  job  is  cited  only  as  being  typical  of  what 
has  now  become  everyday  welding  practice. 


.  Gage   for   Calipering  Driving   Wheels   and   Tires 


BY  E.  A.  MILLER 


■  For  the  accurate  calipering  of  driving  wheel  tires,  wheel 
centers  and  particularly  the  inside  diameters  of  tires  when 
allowing  for  shrinkage  fits  the  gage  illustrated  has  demon- 
strated its  value.  The  frame  of  the  gage  is  made  in  two 
parts  sliding  on  each  other,  the  micrometer  1  being  provided 
to  adjust  the  gage  the  required  number  of  thousandths  allowed 
for  tire  shrinkage.  Parts  2  and  3  are  made  of  axle  steel  to 
the  dimensions  shown,  each  being  milled  on  one  side  to 
reduce  the  weight  of  the  gage  and  provide  stiffness.  Part  3 
is  accurately  planed  to  slide  in  part  2  without  side  motion. 
Two,  offset,  drop  forged  arms  4  are  provided,  one  being 
riveted  to  part  2  and  the  other  to  part  3.    These  arms  are 


11  from  working  off  in  use  or  due  to  any  accidental  turning. 

Two  contact  points  12  which  form  the  inside  calipers 
are  made  of  hardened  tool  steel,  shaped  as  indicated,  and 
turned  into  /4-in.  threaded  holes  in  the  respective  ends  of 
the  gage.  It  will  be  observed  that  after  the  contact  or  gaL'2 
points  12  were  applied,  a  ^-in.  tapered  rivet  was  put 
through  each  to  hold  it  against  the  possibility  of  working  out. 
Contact  or  gage  points  13  also  are  made  of  hardened  tocl 
steel,  held  in  the  drop  forged  arms  4  and  forming  the  outside 
calipers.  Contact  points  13  are  threaded  and  adjustable  in 
or  out,  being  held  firmly  in  any  desired  position  by  mean- 
of  the  ^-in.  machine  screws  shown.  '■■.■■':■ 

Before  proceeding  to  use  this  gage  it  is  absolutely  essential 
that  contact  points  13  be  adjusted  until  the  distance  betweeri 
them  is  exactly  equal  to  the  distance  between  contact  point: 
12.  Should  it  be  desired  to  bore  a  driving  wheel  tire  for 
application  to  a  wheel  center  and  making  the  necessar}- 
allowance  for  shrinkage,  the  wheel  center  will  first  be  cali- 
pered,  using  contact  points  13.  With  thumb  screws  8  and  9 
loose,  the  gage  is  adjusted  to  the  approximate  diameter  of 
the  wheel  center.  Tightening  thumb  screw  8,  adjustments 
can  be  made  by  turning  nut  11  and  fine  adjustments  by 
turning  the  micrometer  sleeve.     This  will  give  the  correct 
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Inside  and  Outside  Driving  Wheei  Tire  Caiipers 


rigidly   held   against  rocking  by  Y^   in.   tapered   rivets   in 
reamed  holes. 

Parts  5  and  6  are  made  of  brass  and  act  simply  as  guides 
for  the  ends  of  parts  3  and  2  respectively,  being  held  in 
place  by  four  Y^-va.  machine  screws  each.  Part  5  is  pro- 
vided with  a  gib  14,  which  slides  along  2  and  a  thumb 
screw  9  for  tightening  the  gage.  The  lug  projecting  on  the 
side  opposite  the  thumb  screw  is  drilled  to  receive  the  5/16- 
in.  threaded  end  of  the  micrometer.  There  are  two  knurled, 
5/16-in.  nuts  10  on  the  end  of  the  micrometer,  a  small  pin 
preventing  danger  of  loosening. 

■  Part  7  is  also  made  of  brass  and  fits  over  parts  2  and  3 
as  is  perhaps  best  shown  in  section  BB.  The  thumb  screw  8 
is  used  to  tighten  part  7.  A  ^-in.  slot  in  7  is  arranged  to 
receive  the  knurled  nut  11  which  turns  on  the  J/2-in. 
threaded  end  of  the  micrometer,  as  shown.  This  J^-in.  end 
of  the  micrometer  is  split,  as  shown  in  the  lower  view  and  a 
^-in.  pin  prevents  turning  when  the  knurled  nut  is  turned. 
Before  being  split,  the  end  of  the  micrometer  is  turned  down 
to  y^  in.  and  drilled  for  a  1/16-in.  rivet  which  is  applied 
after  the  gage  is  assembled.     This  prevents  the  knurled  nut 


diameter  of  the  wheel  center.  By  means  of  the  micrometer, 
contact  points  13  can  then  be  brought  together  the  required 
numbers  of  thousandths  allowed  for  shrinkage,  tightening  the 
thumb  screw  9  which  holds  the  two  parts  of  the  gage  firmly 
together.  But  the  distance  between  contact  points  13  has 
already  been  adjusted  equal  to  the  distance  between  contact 
points  12.  Therefore,  these  latter  points  may  be  used  as  the 
inside  calipers  to  which  the  tire  should  be  turned. 

Contacts  points  13  can,  of  course,  be  used  as  outside  cali- 
pers for  calipering  driving  wheel  tires  whenever  this  may 
be  necessary.  In  turning  a  wheel  center  to  fit  a  tire  which  has 
already  been  bored,  the  operation  described  above  is  simply 
reversed.  It  is  particularly  important  that  the  drop  forged 
arms  be  immovable  on  the  gage  frame  and  as  an  additional 
precaution  it  has  been  considered  best  to  provide  oxy- 
acetylene  welded  fillets,  as  shown.  The  construction  of  this 
gage  requires  considerable  time  and  accurate  workmanship 
which,  however,  will  be  repaid  many  times  over  by  the 
more  accurate  fitting  of  tires  to  driving  wheel  Centers  and 
the  resultant  elimination  of  trouble  due  to  tires  working 
loose. 


A  Locomotive  Repair  Shop  Scheduling  System 

Foremen  Are  Relieved  of  Details  and  Shop  Output  Is  Increased 
by   Applying   the   Locomotive    Schedule   in    Raikoad   Shops 

BY  GRANT  GIBSON 


LACK  of  progress  in  systematizing  work  in  railroad  repair 
shops  is  often  due  to  failure  on  the  part  of  mechanical 
department  supervisors  from  gang  foremen  to  superin- 
tendents of  motive  power  to  appreciate  records  and  shop 
schedule  systems.  This  is  a  rather  pointed  statement,  but 
nevertheless  true.  The  lack  of  appreciation  of  the  man 
trained  to  keep  records  is  ever  present  among  railroad  men 
and  until  such  time  as  shop  supervisors  recognize  the  value 
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Fig.  1 — Chart  Showing  Comparative  Organizations.  The  Parallel 
la  Not  Complete  Until  a  Production  Clerk  Is  Added  Under  the 
General    Foreman 

of  records  in  marking  progress,  warning  of  past  mistakes 
and  indicating  possible  future  improvements,  one  avenue  of 
increased  shop  output  will  remain  closed. 

One  of  the  thoughts  that  first  came  to  the  writer  upon 
undertaking  industrial  work  (after  fifteen  years  in  railroad 
mechanical  departments)  was  the  similarity  of  railroad  and 
industrial  organizations  and  four  years  as  superintendent  of 
a  manufacturing  plant  has  served  to  make  this  thought 


the  average  railroad  may  have  fifteen  or  twenty  types  of 
locomotives. 

The  shop  man  should  realize  the  similarity  in  organization 
referred  to  which  is  plainly  shown  in  Fig.  1.  The  dissim- 
ilarity lies  in  the  fact  that  the  manufacturing  plant  has  a 
production  clerk  to  route  and  follow  up  the  work  while  in 
most  cases  the  railroads  use  their  general  foremen  for  this 
purpose.  Put  a  production  man  under  each  general  fore- 
man— a  man  who  will  follow  the  work  through — and  the 
general,  shop  and  gang  foremen  will  have  a  great  deal  more 
time  to  plan  department  work  and  install  improved  methods. 

An  editorial  entitled,  "Systematizing  Management  in 
Railroad  Shops,"  which  appears  in  the  November  issue  of 
the  Railway  Mechanical  Engineer,  incorporates  three  impor- 
tant factors  in  shop  output: 

1.  Time  Study. 

2.  Cost  Records  and  Accounting. 

3.  Shop  Scheduling  and  Follow-Up  System. 

The  time  study  and  cost  records  are  really  secondary  in 
importance  to  the  third  factor,  shop  schedule  and  follow-up 
system,  and  it  is  the  object  of  the  writer  to  describe  briefly 
in  this  article  a  method  that  will  systematize  railroad  repair 
work,  relieve  the  foremen  of  details  and  provide  considerable 
increases  in  shop  output 

Simplicity  must  be  the  keynote  as  any  system  involving  an 
army  of  clerks  is  top-heavy  and  liable  to  break  under  its  own 
weight.  While  there  is  a  decided  lack  of  system  in  the 
handling  of  repairs  to  passenger  and  freight  cars,  it  is  not 
as  apparent  as  with  locomotives,  therefore,  this  article  will 
be  confined  to  the  scheduling  of  locomotive  repairs. 

Duties  and  Records  of  Engine  Clerk 

The  engine  clerk  of  the  superintendent  of  mc^ve  power  is 
the  chief  dispatcher  of  locomotive  repairs.  His  duties  are  to 
maintain  all  locomotive  records  including  mileage,  assign- 
ment, cost  of  maintenance,  etc.  The  mileage  is  reported  to 
him  by  the  general  sujjerintendent  of  transportation;  the  cost 
of  repairs  by  the  shop  superintendent  or  master  mechanic 
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sink  deeper.  There  is  absolutely  no  reason  why  the  same 
systems  that  have  increased  the  efficiency  of  manufacturing 
plants  should  not  provide  greater  railroad  repair  shop  out- 
put. The  contention  that  "due  to  the  diversity  of  railroad 
work"  these  systems  cannot  be  installed  is  prejudiced  error; 
they  can  and  will  eventually  be  installed.  What  railroad 
shop  has  a  wider  diversity  of  work  than  exists  in  the  plants 
of  ihe  International  Harvester  Company  for  example  ?  This 
company  repairs  and  builds  a  thousand  types  of  machines; 


Form  1  is  suggested  for  the  purpose  of  maintaining  this 
record.  Incorporated  therein  are  all  the  essentials,  the  left 
side  of  the  form  reflecting  repairs  and  the  right  the  miles 
made  on  the  various  divisions.  One  card  is  provided  for 
each  locomotive  and  is  made  to  cover  a  three-year  period. 

It  is  poor  policy  to  wait  for  a  locomotive  to  go  to  pieces 
before  repairing  it  and  the  practice  should  be  to  schedule  the 
repairs  according  to  mileage  except  in  the  case  of  vvTecks. 
In  applying  the  new  system,  the  superintendent  of  motive 
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power  should  first  take  into  consideration  the  condition  of 
power,  right-of-way,  past  performance  of  the  locomotives  in 
passenger,  freight,  switch  and  work  train  service,  arbitrarily 


Form    2. 


-1920. 


Mr.- 


Shop   Sup't., 
Master  Mechanic- 


Dear  Sir: 

According   to   my  records.   Engine 
pairs  1920.      This   locomotive    has   made 


is   due    for 


(  heav> 
}  light 


light     re- 
miles 


since   last    heavy    repairs    and 


miles   since   last   light   repairs. 


Ycu  will  find  attached  hereto,  for  your  guidance  Form  3.  describing  in 
detail   these   repairs. 

You  will  arrange  for  immediate  inspection  of  this  locomotive,  to  deter- 
mine what  repairs  are  necessary.  Give  your  storekeeper  a  list  of  material 
needed  in  order  that  he  may  have  same  on  hand  when  engine  is  held.  (It 
engine  is  to  be  sent  to  another  shop  for  repairs  forward  this  infcrmatioii 
to  the  Master  Mechanic  or  Shop  Sup't  in  charge  in  order  that  ho  may 
have   an   opportunity  to  get  his  material  together.) 

This  engine  is  to  be  repaired  in Shop  and  upon  com- 
pletion of  repairs,  Fr.rm  3  should  be  sent  me  giving  in  detail  all  repairs 
made   and   th?   erst.                                   Yours  truly, 

,.  Supt.   Mdive  Power. 


■  •.•>.•  «^*^  '  fl 


Mr. '■ . .';;:;     i,  <■■    -. , 

General    Foreman.  •    •'   -  ■ 

Dear   Sir: 

Please  note  the  above  and  with  return  of  this  communication  filled  out   in 
every  detail   please   send  me   Form   5. 

You  may  retain  Form  3   for  yiwr  guidance. 

.'.•■     •  ■  ;    •.    ,.-■•   .'•^..■'.-  Yours  truly, 


Shop  Supt. — Ma.ster  Mechanic. 


Form  2  is  Sent  Out  by  the  Engine  Clerk 


to  segregate  in  the  storehouse  the  materials  needed  for  re- 
pairs. It  would  be  ideal  if  the  stores  department  could 
carry  sufficient  stock  at  all  times  to  protect  itself,  but  this  is 
impracticable  from  a  financial  standpoint.  Assume  that  two 
months  is  required  for  this  segregation  of  material.  Two 
and  one-half  months  before  an  engine  is  due  for  repairs,  the 
engine  clerk  sends  out  Form  2. 

The  time  for  sending  out  Form  2  is  readily  determined  by 
subtracting  from  the  maximum  desired  locomotive  mileage 
between  shoppings,  two  and  one-half  times  the  average 
monthly  mileage.  Form  2  is  two-fold,  the  upp)er  half  being 
directed  to  the  shop  superintendent  or  master  mechanic  and 
the  lower  half  to  the  general  foreman.  Form  2  is  accom- 
panied by  Form  No.  3,  "Details  of  Repairs,"  which  will 
be  explained  later. 

Upon  receipt  of  Form  2  at  the  shop  the  figures  shown 
thereon  are  transferred  to  the  upper  parts  of  six  forms,  4a, 
b,  c,  d,  e,  and  f,  covering  detailed  work  in  the  boiler,  machine, 
blacksmith,  tin,  pipe  and  tender  shops  respectively.  Partial 
Form  4a,  as  illustrated  for  the  boiler  shop,  is  typical  of  the 
others. 

To  allow  for  carbon  copies,  two  each  of  Forms  4  are 
turned  over  to  the  roundhouse  engine  inspectors  (boiler 
and  machinery)  who  fill  in  the  column  "Report  of  Engine 
Inspector,"  after  they  have  looked  over  the  locomotive.  They 
will  report  the  repairs  or  replacements  which  develop  under 
their  observation  and  this  information  is  a  guide  to  the  shop 
foreman  who  subsequently  makes  a  more  thorough  examina- 
tion.    After  the  engine  inspectors  complete  their  report,  the 


D«-faiU    Of    RppnlrA  To   Lnromo+ive                                                                                            A+ 

Parf 

ONew 
xRepd 

No. 
Piece* 

Remarks 

Parf 

o  New 
X  Rep'd 

No. 
Pieces 

Remarks 

ENGINE  FRAME 

RODS 

Frame    RJahf 

Main  Rod  Brass  R.orL.Forfl 

Frame    Leff 

Main  Rod  Strap  R.orL.  RorB 

Front  Deck 

Side  Rod  Front  R. or  L. 

Brasses 

Retaing  Rinqs  orSeqmenfs 

Cellars 

Axle  (kind  of  material) 

Form  3  of  Which  a  Part  Is  Here  Illustrated,  Includes  Additional  Details  Under  the  Heads  Engine  Truck,  Driving  Wheels,  Trailing 
Wheels,  Tank,  Tender,  Frame  and  Truck,  Cab  and  Pilot,  Air  Brake,  Air  Signal,  Painting,  Steam  Chest,  Cylinders,  Valve  Gear,  Power 
Reverse   Gear,    Pistons,    Boiler,    Firebox,   Smokebox,    Grates,   Stayboits,  Flues,  Superheater,  Steam  Pipes,  Brass  Work  and  Miscellaneous 


Locomotive 

_         .       .    .^                                                                                                                                                                                          Ckiss  of 
Repaired  At               .     .          .                                                    Dot*  In                              Dot*  0.rt                             Repairs 

Department 

Estimate 

Actual 

Over 

Under 

Labor 

Material 

Total 

Labor 

Material 

Total 

Machine   Shop 

Boi  ler  Shop 

Blacksmitn  Shop 

Tin  Shop 

Tender  Shop 

Cob  Shop 

Total 

General  Overhead 

Grand  Total 

MONEYS  EXPENDED  DUE  TO  ACCIDENT: 


Labor 

Material 

To+al 

Grand  Overhead 

Grand  Total                       — 

Cause  of  Over-run  :- 


setting  up  a  maximum  mileage  between  repairs  for  these 
classes,  as  for  example: 


Passenger  locomotives,   120,000  miles. 
Freight  locomotives,  85,000  miles. 
Switch  locomotives,   65,000  miles. 
Work-train  locomotives,  70,000  miles. 


The  next  step  is  to  determine  the  length  of  time  required 


Summary  Appearing  on  the  Back  of  Form  3 

forms  are  returned  to  the  general  foreman,  who  gives  them  to 
his  respective  department  heads.  The  general  foreman  also 
arranges  with  the  roundhouse  foreman  to  hold  the  engine  for 
a  thorough  inspection,  this  being  two  and  one-half  months 
before  the  shopping  is  due.  The  roundhouse  foreman  knocks 
out  the  fire  at  the  first  opportunity  and  advises  the  several 
foremen  when  they  may  inspect. 

The  shop  foremen  (with  engine  inspectors  if  necessary) 
make  an  examination  and  very  carefully  fill  in  the  several 
columns  on  Forms  4  under  the  heading  "Foreman's  Report." 

Extreme  care  should  be  exercised  by  foremen  in  filling  in 
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the  "Foreman's  Report"  as  it  is  through  this  medium  that 
the  production  clerk  gets  his  line-up  for  scheduling.  If,  for 
example,  the  boiler  shop  foreman  shows  on  the  form  that  the 
front  tube  sheet  merely  needs  repairs  and  subsequently  it  is 
discovered  that  a  new  sheet  is  needed,  considerable  delay 
will  be  incurred  if  there  is  no  material  on  hand  with  which 
to  make  up  the  sheet. 

Estimated  and  Actual  Repair  Costs 

It  will  be  noted  that  two  columns  are  provided  on  Form 
4a  covering  "Estimated  Cost  of  Repairs"  and  "Actual  Cost 
of  Repairs."  The  sole  idea  in  having  the  foreman  fill  in 
the  first  is  to  actually  commit  him  as  to  the  probable  cost. 
If  he  declares  the  work  will  cost  $8,000,  he  will  make  an 
effort  to  come  within  that  amount.  The  production  clerk 
will  procure  from  the  accounting  department  the  actual  cost 
of  repairs  after  their  completion  and  the  discrepancies  should 
be  called  to  the  foreman's  attention  by  the  general  foreman. 
Each  foreman,  upon  completion  of  his  report,  will  sign  in  the 


Again  drawing  a  comparison  between  the  industrial  and 
railroad  fields:  the  superintendent  of  motive  power  is  the 
customer  who  orders  engine  number  so-and-so  in  fcM*  repwiirs. 
Figuratively  speaking,  he  pays  for  these  repairs  as  his  success 
is  measured  by  his  cost  of  maintenance  per  locomotive  mile. 

Second,  the  shop  superintendent  or  master  mechanic  is  the 
manufacturer  and  he  is  in  the  same  position  as  an  industrial 
manager.  If  the  price,  delivery  and  quality  of  work  turned 
out  by  a  manufacturer  is  not  up  to  requirements,  the  pnir- 
chasing  agent  will  not  give  this  manufacturer  another  order, 
but  will  let  out  the  business  to  a  competitor.  If  the  cost, 
quality  and  speed  of  locomotive  repair  work  done  under  the 
direction  of  a  master  mechanic  or  shop  superintendent  is 
not  up  to  the  expectations  of  the  superintendent  of  motive 
power,  the  business  will  be  switched,  not  to  another  concern, 
but  to  another  man. 

Third,  there  is  the  gap  in  the  railroad  line-up,  as  illus- 
trated in  Fig.  1,  wh^e  the  general  foreman  is  the  producticm 
clerk.      By  creating  an   additional   position   at  a  nominal 


Dear  Sir:- 

FnginA   No.                .wKioh  Ka*  mnHo                     milps   «vince  laxt  heavij  nepalrs. 

is  due  for 

FORM  Aa 

r»p«;r*             "               iq?                TV.V*  «i«rj;,,»   V|l   hpplnrpH   n„p-,f  nnmhpr                                 "                                                               CLASS  OF  REPAIRS 

At  your  earliest  opportunity  you  will  examine  this  locomotive  and  fill  in  the  form  below  in  all  details. 
The  Engine  Inspectors  report  is  shown  thereon. 

For  your  guidance  you  will  find  attached  hereto.  Form  1  covering  last  heavy  and  light  repairs.  Where 
no  repairs  are  necessary  you  will  mark  O.K.                                                       .V 

Yours  Truly 

GENERAL   FOREMAN 

Report 

of 
Engine 
Inspector 

.    Foreman's     Report 

Reps 

New 

Material   Necessary 

MafI 

On 

Hand 

MafI 
^k>t 
On 

Hand 

Estimated 
Cost  of 
Repairs 

Actual 
Cost  of 
Repairs 

Reps 

New 

Labor 

Material      Labor    |  Material 

BOILER  AND  PARTS:- 

1 

Boiler 

t 

Rrst  Rinq 

Second  Rinq 

Third  Rinq 

Side  Sheet  Right.  Outside 

Rues 

■ 

Combination  Tubes 

Brick  Arch 

Brick  Arch  Tubes 

Miser- 

# 

Total 

General  Foreman:-                                                . 

1  esh'mate  it  will  cost     

fhis  work  in           days. 

+n  pprffirm   thp    nhni/P  uunrk  . 

!  con  complete 

FOREMAN 

1 

Form  4a  It  Made  to  Include  All  Details  of  Repairs  to  Boilers  and  Parts  and   Is  Typical  of  Forms  4b,  c.  d,  e,  and  f.  Covering  the  Other 

Shop  Departments. 


space  below  and  return  one  copy  to  the  general  foreman, 
retaining  one  for  his  file. 

Forms  4  provide  the  information  called  for  on  Form  5 
which  is  forwarded  to  the  shop  superintendent  or  master 
mechanic,  who  in  turn  forwards  it  to  the  superintendent  of 
motive  power.  Forms  4  are  given  by  the  general  foreman 
to  the  production  clerk. 

Duties  of  the  Production  Clerk 

A  first-class  production  clerk  saves  his  salary  many  times 
over  each  year  by  keeping  the  stock  of  finished  parts  at  a 
minimum.  He  must  not  have  an  excess  of  any  materials  on 
hand;  he  cannot  guess  at  his  stock;  he  must  know  and  his 
only  method  of  knowing  is  through  the  medium  of  records. 
The  production  clerk  in  the  industrial  field  is  not  a  man  of 
the  trades;  he  is  a  clerk  and  must  be  a  brainy  one  at  that. 


salary,  the  general  foreman  can  be  relieved  of  a  hundred 
small,  annoying  details  that  come  up  daily  in  the  locomotive 
repair  shop.  Instead  of  worrying  over  these  infinitesimal 
things,  he  can  concentrate  on  the  big  things. 

It  has  been  stated  before  that  the  engine  clerk  in  the 
superintendent  of  motive  power's  office  instituted  Form  2 
two  and  one-half  months  before  the  locMnotive  was  due  to  be 
shopped.  It  has  probably  taken  ten  days  or  two  weeks  to 
collect  information  required  on  Forms  4  and  5;  therefore 
two  months  are  left  in  which  to  prepare  for  the  repairs. 

The  first  thing  to  do  is  to  arrange  for  the  necessary 
material.  Form  6,  which  is  self-explanatory,  is  filled  in  by 
the  production  clerk  and  forwarded  to  the  stordceeper  after 
being  approved  by  the  general  foreman. 

It  is  the  duty  of  the  storekeeper  to  check  his  stock  immedi- 
ately and  if  he  finds  certain  items  missing,  to  order  them  at 


246 


RAILWAY   MECHANICAL   ENGINEER 


Vol.  95,  No.  4 


once.  The  production  clerk  should  check  up  with  the  store- 
keeper from  time  to  time  to  see  if  the  material  ordered  is 
being  received. 

Developing  a  Shop  Sdiedule 

By  way  of  illustrating  the  preparation  of  a  shop  schedule 
it  will  be  assumed  that  engine  2001  is  to  be  held  for  general 
repairs  on  May  2,  and  placed  on  pit  5.  A  review  of  Forms 
4a,  b,  c,  d,  e,  and  f  reflects  that  the  following  repairs  will 
be  necessary: 

Put  in  new  crown  sheet. 

Patch  front  flue  sheet. 

125  new  flues. 

General  repairs  to  machinery. 

Renew  one  main  driving  wheel   (cracked). 

Repair  front  section  frame,  right  side. 

Renew  branch  j>ipe. 

Renew  jacket  in  cab. 

Apply  two  pair  wheels,  back  tender  truck,  etc. 

The  general  foreman  should  call  the  production  clerk  and 
his  shop  foremen  in  conference  and  set  up  chronologically  the 
repair  program  for  the  locomotive.  The  general  foreman  has 
promised  on  Form  5  that  it  will  take  40  working  days  to 
complete  the  repairs,  this  schedule  being  based  on  the  detailed 
Forms  4.  Each  detail  of  the  work  is  discussed  and  a  prom- 
ise given  by  the  respective  shop  foremen  as  to  dates  of  com- 
pletion, the  production  clerk  making  notes  as  to  these  dates. 

Form  5. 

1920. 

Mr. . 

Shop   Supt — Master  Mechanic. 

'Demr  Sir: 

C     Complying  with  request  contained  in  the  attached  form  number  three,  I 

/estimate  the  cost  of  repairs  to  locomotiTe  ,  as  follows: 

Labor  Material  Total 

Machine  shop ___— — .       __^___^ 

Boiler  shop   — 

Blacksmith  shop    

Tin    shop   ■ •  — 

Tender  shop   

Cab  shop 

Total    

I  fignre  on  placing  this  engine  on  Pit  Number  ^ —  and  estimate  It 

will  require  about  oays  to  complete  these  repair*. 

I  have  forwarded  a  list  of  material  needed  to  the  Storekeeper. 

Yomrs  truly, 

;.    .        .  /••.        ••.    -.-  General  Foreman. 


Mr.- 


Snp't   of    Motive    Power. 


Dear   Sir:  ,  .   ,  . 

Please  note  the  above.     This  for  your  information. 

Yours  truly. 


Shop  Supt. — Master  Mechanic. 
Form  5  Sums  up  Information  on  Forms  4  a,  b,  c,  d,  e,  and  f 


From  the  information  procured,  the  production  clerk  will  set 
up  data  in  a  form  similar  to  the  following: 

May  2— 

Engine  placed  on  pit.     Tender  sent  to  tank  shop. 

Stripping  gang  should  start  at   1.30  p.  m. 
May  3— 

Stripping  gang  continues. 

Start    cutting    staybolts    for   new    crown    sheet. 

Start   laying   out    new  crown    sheet. 
"     Starts  removing  old  flues  and  getting  new  flues  made  up  and  cut  oil. 
May  4— 

Stripping  completed. 

Drop  driving  wheels  for  removal  of  broken  frame. 

Send  pair  of  defective  drivers  to  wheel  gang. 
May  24— 

Boiler  shop  to  complete  crown  sheet. 
May  25— 

Frame  weld  to  be  completed. 

Boiler  shop  to   start   applying  crown   sheet. 
May  26—  ,      ^ 

Repairs  to  motion  work,  driving  wheels  and  boxes  completed. 
June  13 — 

Shoes  and  wedges  lined. 
June  14 — 

Engine  wheeled. 
Jtme  15 — 

Boiler    shop    work    com^Jeted. 

Valves  to  be  set. 

Tender  repairs  to  be  completed. 
June  16-^ 

Hydrostatic  test  to  be  applied  and  pops  set. 
June  17— 

Tender  out  of  shop  ready  for  coupling  up. 
,-     Engine  out  of  shop  ready  for  trial  trip. 


The  foregoing  gives  a  brief  idea  of  the  schedule  which 
may  appear  complicated  but  can  be  made  up  in  an  hour 
after  the  first  or  second  trial. 

It  is  the  duty  of  the  production  clerk  to  follow  up  the 
promises  incorporated  in  his  notes,  making  rounds  through 
the  plant  twice  daily  to  determine  the  progress.  He  should 
have  no  authority  to  criticize  the  foremen  for  falling  behind 
but  should  make  notes  of  any  failures  to  live  up  to  the 
schedule,  reporting  this  information  to  the  general  foreman 
who  will  take  the  matter  up  with  the  foremen.  The  big  idea 
is  to  get  promises  from  the  foremen  who  will  usually  do  their 
level  best  to  live  up  to  them.     A  true  sense  of  co-operation 


Date 
Mr. 

STOREKEEPta 

Dear  Si  r:- 

Engine  ^to.           ._will  be  WId  for  [  ^^  repairs  on            .192 
and  will  be  placed  on  pit 

Below  is  list  of  materials  necessary  to  make  these  repairs. 
Will  you  please  check  your  stock  and  if  the  material  is  not  on  hand, 
see  that  it  is  procured  and  be  prepared  to  release  some  immediately, 
on  requisition  from  the  foreman,  after  the  engine  is  held. 

No.  Pieces 

or  Pounds 

Description 

PRODUCTION  CLERK 

Approved 

GENERAL  FOREHAN 

Form   6   Indicates  to  the  Storekeeper  What  Materials  Will   Be 

Required  for  Repairs 


between  the  general  foreman  and  the  production  clerk  will 
be  of  inestimable  value  to  the  general  foreman  and  to  the 
operation  of  the  plan. 

Upon  completion  of  repairs,  Form  3  is  made  out  by  thp 
production  clerk.  The  information  he  has  procured  from 
Forms  4  and  his  chronological  schedule  will  enable  him  to 
fill  out  this  form  with  a  few  additional  questions  put  to  the 
foremen. 

Value  of  Form  3  for  Future  Reference 

Form  3  is  an  historical  record  of  what  actuaUy  happened 
while  the  engine  was  under  repairs.  It  shows  the  parts 
repaired  and  renewed.  It  also  shows  special  information  on 
some  details  such  as,  diameter  of  wheels  and  size  of  journal 
on  engine  truck,  kind  of  crank  pins,  location  and  make,  etc 
Should  any  of  these  special  parts  fail,  it  is  merely  necessary 
to  refer  to  Form  3  to  see  when  and  where  applied,  kind  of 
material,  size,  etc.  y 

On  the  back  of  Form  3  is  a  summary  of  the  cost  of 
repairs  set  opposite  the  estimated  cost  which  is  reflected  in 
the  beginning  by  Form  5.  There  is  also  a  space  to  explain 
the  cause  of  over-running  the  estimate.  The  probable  ex- 
planation will  be  some  additional  work  discovered  after  the 
engine  was  stripped  that  could  not  be  discerned  at  the  time 
Forms  4  originated.  On  the  other  hand,  it  is  possible  that 
the  foremen  underestimated  or  that  the  job  took  too  long. 

Injecting  the  cost  features  in  this  system  has  considerable 
moral  effect  on  the  entire  organization.  It  literally  puts 
them  on  their  toes  as  they  know  that  their  expenditures  are 
being  watched.  The  productioi^  clerk  procures  the  cost  data 
from  the  shop  accounting  department  which  already  keeps 
individual  costs  on  locomotives  so  this  will  entail  no  addi- 
tional work.    Form  3  should  be  made  in  triplicate ;  one  cc^y 
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to  be  retained  by  the  production  clerk  and  two  to  be  for- 
warded to  the  superintendent  of  motive  power. 

An  Appeal  for  the  Shop  Schedule 

The  foregoing  incorporates  the  fundamentals  of  a  shop 
^chedule  system,  which  will  assist  throughout  the  entire 
department.  Don't  let  the  bugaboo  "diversity  of  work"  deter 
you  from  endeavoring  to  institute  some  of  the  big  ideas  that 
have  placed  manufacturing  companies  years  ahead  of  rail- 
roads in  efficiency.  Don't  throttle  your  general  foreman 
oy  making  him  follow  up  the  short  ends  in  his  department. 
Give  him  a  production  clerk  to  dispatch  his  work  and  keep 
the  main  line  open.^  Don't  wait  until  the  management  on 
your  railroad  decides  to  install  some  high  class  efficiency  sys- 
tan  which  often  proves  too  cumbersane.  Beat  them  to  it  by 
developing  a  simple  shop  schedule  in  charge  of  a  live  sched- 
ule man  or  production  clerk.  See  that  every  one  co-operates 
and  watch  results. 


Welding   Locomotive   Cylinders 

BY  C.  E.  FARLEY 
General    Locomotive    Foreman,    Horton    Shops,    Chicago,    Rock 

Island  &  Pacific 

It  is  a  well-known  fact  that  badly  broken  cylinders  are 
being  welded  in  many  railroad  shops  throughout  the  country 
at  the  present  time  with  gratifying  success.  Figs.  1  and  2 
show  the  repair  of  an  unusual  break  in  the  right  cylinder  on 
a  Mikado  type  locomotive.     The  entire  front   end    of    this 


was  left  open  to  allow  the  welding  of  the  dividing  wall 
between  the  exhaust  and  admission  ports.  The  usual  method 
of  preheating  was  used,  building  a  brick  furnace  enclosing 
the  entire  cylinder,  using  charcoal  for  preheating.  The  fire 
was  started  at  12  o'clock  midnight,  and  the  welding  started 
at  7.30  A.  M.  Using  two  torches  when  possible,  16  blow- 
pipe hours  were  required  to  complete  the  job. 

The  cylinder,  welded  and  ready  for  the  boring  bar,  is 
shown  in  Fig.  2.  It  will  be  noted  that  only  one  bushing 
was  removed  from  the  valve  chamber,  the  cylinder  bushing 
and  the  back  chamber  bushing  being  left  in  place.  The 
valve  chamber  was  bored  in  the  front  end  for  reapplying  the 
bushing,  the  front  joints  on  both  valve  chamber  and  c>linder 
being  faced.  It  was  not  necessary  even  to  bore  the  cylinder. 
All  that  was  required  on  the  by-pass  valve  chamber  was  to 
ream  the  seat  as  it  lined  up  perfectly  with  the  back  end 
chamber. 

^A  great  deal  was  saved  by  not  having  to  remove  the 
bushing,  as  is  the  general  practice  where  a  heav)'  job  of 
welding  is  to  be  performed.  The  operation,  as  described,  has 
been  proved  practicable  by  a  number  of  other  cylinders  that 
were  welded  without  removing  the  bushing  and  are  giving 
good  service.  The  total  cost  of  the  welding  was  approxi- 
mately $300  for  labor  and  material,  making  a  saving  of  not 
less  than  $700  on  the  entire  job. 

The  opposite  cylinder  on  this  same  engine  was  welded,  as 
shown  in  Fig.  3,  the  flange  that  holds  the  cjlinder  to  the 
frame  being  entirely  broken  off.  The  cylinder  was  removed, 
turned  up  at  an  angle  of  90  deg.,  and  the  flange  welded  in 
place,  as  illustrated.     It  will  be  observed  that  the  cylinder 


Fig.  1 


Fig.  2 
Examples  of  Difficult  Locomotive  Cylinder  Welding 


Fig.  3 


cylinder  was  gone,  including  the  division  between  the  steam 
chest  and  cylinder.  The  cylinder  had  been  patched  previ- 
ously, but  when  a  piston  head  flew  off,  carrying  with  it  the 
front  cylinder  flange,  these  patches  were  damaged.  Their 
removal  was  also  necessary  in  order  to  get  at  the  broken  parts 
conveniently  for  welding. 

The  entire  casting  was  prepared  and  welded  to  the 
cylinder  wall  all  in  one  piece  (previously  built  up  in  the 
welding  shop)  except  the  outer  wall  of  the  steam  chest,  which 


is  supported  by  a  chain,  and  the  broken  flange,  which  rests 
on  top,  must  be  welded  at  the  back  and  the  four  bridges. 
The  cylinder  was  reapplied  to  the  engine,  all  splice  bolts 
being  saved  and  used  over  again,  thus  making  the  cost  of  this 
job  very  reasonable.  In  all,  the  two  jobs  of  cylinder  welding 
on  this  engine  cost  less  than  one  cylinder  in  the  rough.  The 
welding  operations  were  performed  by  a  local  machinist 
welder,  assisted  by  representatives  of  the  Oxweld  Railroad 
Service  Company. 
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once.  The  production  clerk  should  check  up  with  the  store- 
keeper from  time  to  time  to  see  if  the  material  ordered  is 
being  received. 

Developing  a  Shop  Schedule 

By  way  of  illustrating  the  preparation  of  a  shop  schedule 
it  will  be  assumed  that  engine  2001  is  to  be  held  for  general 
repairs  on  May  2,  and  placed  on  pit  5.  A  review  of  Forms 
4a,  b,  c,  d,  e,  and  f  reflects  that  the  following  repairs  will 
be  necessary : 

Put  in  new  crown  sbeet. 

Patch  front  flue  sheet. 

125   new  flufs. 

General  repairs  to  machinery. 

Renew  one  main  driving  wheel  (cracked). 

Repair   front    section   frame,   right   side. 

Renew  branch  pipe. 

Renew  jacket   in   cab. 

Apply  two  pair  wheels,  back  tender  truck,  etc. 

The  general  foreman  should  call  the  production  clerk  and 
his  shop  foremen  in  conference  and  set  up  chronologically  the 
repair  program  for  the  locomotive.  The  general  foreman  has 
promised  on  Form  5  that  it  will  take  40  working  days  to 
complete  the  repairs,  this  schedule  being  based  on  the  detailed 
Forms  4.  Each  detail  of  the  work  is  discussed  and  a  prom- 
ise given  by  the  respective  shop  foremen  as  to  dates  of  com- 
pletion, tlu'  production  clerk  making  notes  as  to  these  dates. 

Form   5. 

1920. 

Mr. 

Shop    Supt. — Master    Mechanic. 

Dear  Sir: 

ComplyinR  with   request  contained   in  the  attached   form  number  three,   I 
estimate  the  cost   of  repairs  to  locomotive  ,  as  follows: 

Labor  Material  ToUl 

Machine  shop   __— — ^—        

Boiler   shop    

T^lacksmitk  shop    

Tin    shop   ■ 

Tender  shop    

Cab  shop ■ — 

Total    

I  figv.Te  on  placing  this  enpine  on  Pit  Number  ; —  and  estimate  it 

will  require  about  aays  to  complete  these  repairs. 

I  have  forwarded  a  list  of  material  needed  to  the  Storekeeper. 

Yours  truly. 

General  Foreman. 


Mr. 


Sup't    of    Motive    Power. 


Dear  Sir:  ^  .     ,  .   , 

Please  note   the  above.     This  for  your  information. 

Yours  truly, 


Shop  Supt. — Master  Mechanic. 
Form  5  Sums  up   Information  on   Forms  4  a,  b,  c,  d,  e,  and  f 


From  tlie  information  procured,  the  production  clerk  will  set 
up  data  in  a  form  similar  to  the  following: 

May   2—    •  .      ^ 

fcnRine  placed  on   pit.     Tender  sent  to  tank  shop. 

Stripping  gang   should   start   at   1.30  p.   m. 
May  3— 

Stripping  gang  continues. 

Start    cuttini'    etaybolts    for    new    crown    sheet. 

St.-irt    lavintr    rmt    new   crown    "-hcct. 

Starts  reniovinp  old  flues  and  getting  new  flue?  made  up  and  cut  oft. 
May  4 — 

Stripping  completed. 

Drop  drivinc   wheels   for  removal   of  broken   frame. 

Send   pair  of  defective  drivers  to  wheel  gang. 
May  24— 

Boiler  shop  to  complete  crown   sheet. 
May  25—  •  /  • 

Frame  weld   to  be  completed. 

Boiler   shop  to  start   applying  crown   sheet. 
May  26—  ,       ^ 

Repairs  to  motion  work,   driving   wheels  and  boxes   completed. 
June  13 — 

Shoes  and   wedges  lined. 
June  14 — 

Engine   wheeled. 
June   15 — 

Boiler    shop    w(vrk    completed. 

Valves  to  be  set. 

Tendir  repairs  to  be  completed. 
June  16 — 

H\  Prostatic  test   to  be  applied  and  pr.ps  set. 
Tune   17 — 

Tender  out  of  shop  ready  for  coupling  up. 

Engine  out  of  shop  ready   for  trial  trip. 


The  foregoing  gives  a  brief  idea  of  the  schedule  which 
may  appear  complicated  but  can  be  made  up  in  an  hou.- 
after  the  first  or  second  trial. 

It  is  the  duty  of  the  production  clerk  to  follow  up  the 
promises  incorporated  in  his  notes,  making  rounds  through 
the  plant  twice  daily  to  determine  the  progress.  He  should 
have  no  authority  to  criticize  the  foremen  for  falling  behinc: 
but  should  make  notes  of  any  failures  to  live  up  to  th. 
schedule,  reporting  this  information  to  the  general  foremaiv 
who  will  take  the  matter  up  with  the  foremen.  The  big  ideu 
is  to  get  promises  from  the  foremen  who  will  usually  do  their 
level  Ijest  to  live  up  to  them.     A  true  sense  of  co-operation 


1 

Date                                       ; 

Mr 

MOREKEEPER 

DeorSir:- 

Engine  No.                 will  be  held  for  ^  ^^f  repairs  on               \9Z 
and  will  be  placed  on  pit                                                                               ■            j 

Below  is  list  of  materials  necessary  to  make  these  repair*. 
Will  you  please  check  your  stock  and  if  the  material  is  not  on  hund, 
see  that  it  is  procured  and  be  prepared  to  release  same  ■,tnmedia''elij.         | 
on  requisition  from  the  foreman,  after  the  engine  is  held. 

No  Pieces 
or  Pounds 

Descrip+ion 

PROOUCTrON  CLERK 

Approved 

OENER«LF0REHAN 

Form   6    Indicates  to  the  Storekeeper   What   Materials   Will    Be 

Required  for  Repairs 

l>etween  the  general  foreman  and  the  production  clerk  will 
be  of  inestimable  value  to  the  general  foreman  and  to  the 
operation  of  the  plan. 

Upon  completion  of  repairs.  Form  3  is  made  out  by  the 
production  clerk.  The  information  he  has  procured  from 
Forms  4  and  his  chronological  schedule  will  enable  him  to 
fill  out  this  form  with  a  few  additional  questions  put  to  the 
foremen. 

Value  of  Form  3  for  Future  Reference 

Form  3  is  an  historical  record  of  what  actually  happened 
while  the  engine  was  under  repairs.  It  shows  the  parts 
repaired  and  renewed.  It  also  shows  special  information  on 
some  details  such  as,  diameter  of  wheels  and  size  of  journal 
on  engine  truck,  kind  of  crank  pins,  location  and  make,  etc. 
Should  any  of  these  special  parts  fail,  it  is  merely  necessary 
to  refer  to  Form  3  to  see  when  and  where  applied,  kind  of 
material,  size,  etc.  ' 

On  tlic  })ack  of  Form  3  is  a  summary  of  tlie  cost  of 
repairs  set  opposite  the  estimated  co.st  which  is  rtflected  in 
the  beginning  by  Form  5.  There  is  also  a  space  to  explain 
the  cause  of  over-running  the  estimate.  The  probable  ex- 
planation will  be  some  additional  work  discovered  after  the 
engine  was  stripped  that  could  not  be  discerned  at  the  time 
Forms  4  originated.  On  the  other  hand,  it  is  possible  that 
the  foremen  underestimated  or  that  the  job  took  too  long. 

Injecting  the  cost  features  in  this  system  has  considerable 
moral  effect  on  the  entire  organization.  It  literally  puts 
them  on  their  toes  as  they  know  that  their  expenditures  are 
l)eing  watched.  The  production  clerk  procures  the  cost  data 
from  the  shop  accounting  department  which  already  keeps 
individual  costs  on  locomotives  so  this  will  entail  no  addi- 
tional work.    Form  3  should  be  made  in  triplicate;  one  copy 
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be  retained  by  the  production  clerk  and  two  to  be  for- 
irded  to  the  superintendent  of  motive  power. 

An  Appeal  for  the  Shop  Schedule 

Ihe  foregoing  incorporates  the  fundamentals  of  a  shop 

liedule   system,    which    will   assist   throughout   the  entire 

partment.    Don't  let  the  bugaboo  "diversity  of  work"'  deter 

.)U  from  endeavoring  to  institute  some  of  the  big  ideas  that 

ave  placed  manufacturing  companies  years  ahead  of  rail- 

>ads   in   efficiency.      Don't   throttle   your   general    foreman 

\  making  him  follow  up  the  short  ends  in  his  department. 

live  him  a  production  clerk  to  dispatch  his  work  and  keep 

;ie  main  line  open.     Don't  wait  until  the  management  on 

our  railroad  decides  to  install  some  high  class  efficiency  sys- 

m  which  often  proves  too  cumbersome.     Beat  them  to  it  by 

eveloping  a  simple  shop  schedule  in  charge  of  a  live  sched- 

(le  man  or  production  clerk.     See  that  every  one  co-operates 

.nd  watch  results.  .   '   " 


Welding   Locomotive    Cylinders 

BY  C.  E.  FARLEY 

General     Loruniotive    Foreman,    Ilorton    Shops,    Chicago,     Rock 

Island  &  Pacific 

-It  is  a  well-known  fact  that  badly  broken  cylinders  are 
being  welded  in  many  railroad  shops  throughout  the  country 
:it  the  present  time  with  gratifying  success.  Figs.  1  and  2 
.lihow  the  repair  of  an  unusual  break  in  the  right  cylinder  on 
a  Mikado  type  locomotive'.     The  entire  front    end    of    this 


was  left  open  to  allow  the  welding  of  the  dividing  wall 
between  the  exhaust  and  admission  ports.  The  usual  method 
of  preheating  was  used,  building  a  brick  furnace  enclosing 
the  entire  cylinder,  using  charcoal  for  preheating.  The  fire 
was  started  at  12  o'clock  midnight,  and  the  welding  started 
at  7.30  A.  M.  Using  two  torches  when  possible,  16  blow- 
pipe hours  were  required  to  complete  the  job. 

The  cylinder,  welded  and  ready  for  the  boring  bar,  is 
shown  in  Fig.  2.  It  will  be  noted  that  only  one  bushing 
was  removed  from  the  valve  chamber,  the  cylinder  bushing 
and  the  back  chamber  bushing  being  left  in  place.  The 
valve  chamber  was  bored  in  tlie  front  end  for  reapplying  the 
bushing,  tlie  front  joints  on  botli  valve  chamber  and  cylinder 
being  faced.  It  was  not  necessar)-  even  to  bore  the  cylinder. 
All  that  was  required  on  the  by-pass  valve  chami>er  was  to 
ream  the  seat  as  it  lined  up  perfectly  with  the  back  end 
chamber. 

A  great  deal  was  .*aved  by  not  having  to  remove  the 
bushing,  as  is  the  general  practice  where  a  heav\  job  of 
welding  is  to  be  performed.  The  operation,  as  descril>ed.  has 
been  proved  practicable  by  a  number  of  other  cylinders  that 
were  welded  without  removing  the  bushing  and  are  giving 
good  service.  The  total  cost  of  the  welding  was  approxi- 
mately $300  for  labor  and  material,  making  a  saving  of  not 
less  than  S700  on  the  entire  job. 

The  opposite  cylinder  on  this  same  engine  was  welded,  as 
sliown  in  Fig.  3,  the  flange  that  holds  the  cylinder  to  the 
frame  being  entirely  broken  off.  The  cylinder  was  removed, 
turned  up  at  an  angle  of  90  deg.,  and  the  flange  welded  in 
place,  as  illustrated.     It  will  be  observed  that  the  cylinder 


Fig.   1 


Examples  of  Difficult  Locomotive  Cylinder  Welding 


Fig.  3 


cylinder  was  gone,  including  the  division  between  the  steam 
chest  and  cylinder.  The  cylinder  had  been  patched  previ- 
ously, but  when  a  piston  head  flew  off,  carrying  with  it  the 
front  cylinder  flange,  these  patches  w^ere  damaged.  Their 
removal  was  also  necessar}-  in  order  to  get  at  the  broken  parts 
conveniently  for  welding. 

The  entire  casting  was  prepared  and  welded  to  the 
cylinder  wall  all  in  one  piece  (previously  built  up  in  the 
welding  .=hop)  except  the  outer  wall  of  the  steam  chest,  which 


is  supported  by  a  chain,  and  the  broken  flange,  whicli  rests 
on  top,  must  l^e  welded  at  the  back  and  the  four  bridges. 
The  cylinder  was  reapplied  to  the  engine,  all  splice  bolts 
being  saved  and  used  over  again,  tlui>  making  the  co-t  of  this 
jol)  very  reasonable.  In  all.  the  two  jobs  of  cylinder  welding 
(u  tliis  engine  cost  less  than  one  cylinder  in  the  muah.  The 
welding  operations  were  performed  by  a  local  machinist 
Wilder,  assisted  ])y  representatives  of  the  Oxweld  Railroad 
Service  Company. 
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Application  of  Shoe  and  Wedge  Liners  to  Driving 

Boxes 

On  almost  no  question  regarding  the  proper  maintenance 
of  locomotives  has  there  been  a  wider  diversity  of  opinion 
than  regarding  the  best  method  of  c(Hnpensating  for  wear  in 
the  driving  box  shoe  and  wedgeways.  Liners  have  been 
applied  and  held  in  place  by  short  countersunk  head  brass 
screws.  In  some  cases  brass  liners  have  been  cast  in  place 
being  held  by  means  of  diagonal  undercut  grooves.  Under 
the  severe  hammering  which  driving  boxes  receive  in  service, 
however,  liners  applied  by  these  methods  tend  to  work  loose 
and  require  frequent  renewal. 

To  overcome  this  difficulty,  many  railroads  have  adopted 
the  practice  of  tack-welding  steel  shoe  and  wedge  liners  in 
place  and  have  thereby  greatly  reduced  the  number  of  liners 
working  loose.     Even  in  applying  plates  by  welding,  a  con- 


Driving   Box  Shoe  and  Wedge  Liner  Tack-Welded   in  Place 

siderable  divergence  of  practice  has  been   found,   but  the 
'  method  illustrated  has  shown  good  results. 

These  shoe  and  wedge  liners  are  made  of  steel  and  beveled 

\  on  the  edges  by  planing,  a  number  of  liners  being  held  at 

the  proper  angle  in  a  planer  chuck  and  planed  at  the  same 

■ .-..  time.     The  liners  are  welded  to  the  driving  box  shoe  and 

:■.■■■■_  wedge  ways  at  the  edges  and,  to  assist  in  holding  the  liners, 

,  six  holes  are  punched  in  them  for  tack  welding  as  shown. 


Tapping  Radial  Holes  in  Boiler  Shells 

The  difficulty  which  inexperienced  workmen  find  in  tap- 
ping holes  in  boiler  shells  so  that  studs  applied  in  these 
holes  will  be  on  radial  lines,  is  well  known.  For  ex- 
ample, most  air  compressor  brackets  are  supported  on  the 
barrel  of  the  boiler  by  means  of  six  studs.  The  brackets 
range  from  2  to  3  ft.  long  and  the  studs  are  about  that 
distance  apart.  If  tapped  into  the  boiler  on  radial  lines 
the  studs  will  not  be  parallel,  but  many  times  an  attempt 
is  made  to  have  them  parallel  and  the  result  is  undue 
strain  on  the  stud  to  say  nothing  of  an  unworkmanlike 
looking   job. 

In  order  to  overcome  this  condition  and  facilitate  the 
application  of  boiler  studs  along  radial  lines,  the  tap  illus- 
trated has  been  devised.  The  end  of  the  tap  is  extended 
as  shown  at  A  in  a  cylindrical  surface  equal  in  diameter  to 
the  smallest  diameter  of  the  thread.     With  care  in  drilling 


the  boiler  shell  on  a  radial  line  (the  diameter  of  the  hole 
being  slightly  larger  than  A)  the  tap  will  obviously  start 
in  the  direction  of  the  drilled  hole  and,  as  a  result,  the  holo 
will  be  tapped  along  a  radial  line.  The  proportions  of 
A,  B.  C.  and  D  are  shown  in  the  table  for  seven  differen: 
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Tap  Developed  for  Tapping   Radial   Holes 

sizes  of  taps.  The  use  of  this  tap  will  also  aid  in  tap- 
ping a  hole  at  right  angles  to  a  given  plain  surface,  fol- 
lowing the  direction  of  the  drilled  hole  as  previously 
described. 


An  Easily  Made  Babbitting  Furnace      ■?-^" 

BY  E.  A.  MILLER 

For  babbitting  driving  boxes,  crossheads  and  other  mis- 
cellaneous locomotive  parts,  the  babbitting  furnace  shown 
has  given  exceptionally  good  service.  The  furnace  A  is  sup- 
ported by  four  ^  in.  by  3^  in.  by  3^  angle  irons  and  5^  in. 
by  5  in.  plates  centrally  located  on  each  side.  The  fur- 
nace is  made  of  5/16  in.  sheet  iron,  both  sides  and  ends  be- 
ing stiffened  all  around  by  5/16  in.  by  Syj  in.  plates  riveted 
lo  all  the  vertical  supports.  The  side  sheets  and  bottom  art- 
stiffened  by  four  5/16  in.  by  3  in.  angles.  There  is  also  a 
reinforcing  angle  iron  all  around  the  top  which  supports  two 
cast  iron  babbitt  containing  pans  B  and  two  cast  iron 
plates  C. 

The  bottom  and  sides  of  the  furnace  are  lined  with  3  in. 
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Babbitting   Furnace  of  Simple   Design 

fire  bricks  covered  with  fire  clay.  A  burner  D  for  crude  oil 
is  provided;  also  a  vent  E.  The  cast  iron  pans  are  IJ^  in. 
thick  and  6}i  in-  deep  inside.  Removing  one  or  both  of  the 
cast  iron  plates  C  will  tend  to  cool  off  the  furnace  as  desired, 
and  they  can  also  be  used  to  preheat  certain  parts,  such  as 
rod  brasses,  etc.  This  furnace  has  given  satisfactory  service 
and  a  number  similar  in  construction  are  now  in  use. 


Making  a  Drill  Live  Up  to  Its  Reputation 

Satisfactory  Results  in  the  Use  of  Twist  Drills  Can 
Be  Secured  in  One  Way  Only — by  Correct  Grinding 

BY  H.  WILLS  > 

The  Standard  Tool  Company,  Cleveland,  Obio      :  V.'i 


WHEN  considering  the  almost  human  mechanical  appli- 
ances employed  in  making  standard  types  of  twist 
drills  and  the  precautions  taken  in  the  various  opera- 
tions irom  the  laboratory  tests  of  the  steel  bars  to  the  final 
inspection,  it  is  a  fairly  safe  conjecture  that  if  a  drill  gives 
trouble,  some  of  the  conditions  surrounding  its  use  are  not 
right. 

Twist  drills  will  stand  more  strain  in  proportion  to  their 
size  than  almost  any  other  tool  and  a  large  percentage  of 
drill  troubles  could  be  eliminated  with  proper  attention  given 
to  grinding  the  points.  The  form  of  the  drill  point  controls 
the  rate  of  production,  accuracy  of  the  hole,  frequency  of 
necessary  grinding  and  the  life  of  the  drill.  In  fact,  the  most 
carefully  made  drill  can  be  spoiled  by  poor  grinding. 

In  testing  a  drill  to  determine  whether  or  not  it  is  properly 


>^-in.  mark  is  a  number  showing  the  proper  speed  at  which 
to  run  a  drill  of  corresponding  diameter. 

Correct  and  Incorrect  Grinding 

Both  cutting  lips  must  be  inclined  at  the  same  angle  with 
the  axis  of  the  drill  and  must  be  of  equal  length.  The  point 
angle  of  59  deg.  (Fig.  1)  has  been  universally  adopted  as 
best  suited  for  average  conditions.  The  drill  point  must 
have  the  proper  clearance  or  contour  of  surface  back  of  the 
cutting  edges  and  this  clearance  must  be  identical  on  both 
sides.  Approximately  a  12  deg.  clearance  angle  (Fig.  2), 
combined  with  the  center  angle  of  130  deg.  which  will  give  a 
constantly  increasing  clearance  toward  the  center,  has  proved 
best  for  average  conditions. 

Some  of  the  undesirable  conditions  resulting  from  drill 
points  improperly  ground  are  illustrated.  If  both  lips  are 
not  ground  at  the  same  angle  with  the  axis  (Fig.  3),  <me 
lip  will  fail  to  counteract  the  tendency  of  the  other  to  spring 
away  from  the  cut;  consequently,  one  lip  will  do  more  work 
than  the  other,  which  will  result  in  its  becoming  dull  more 


Fig.  2 


Fig.  2a 


Meaauring  Length  and  Angle 
of   Cutting   Ltp 


Estimating    Approximate 
Center  Angle 


ground,  the  first  requirement  is  some  form  of  twist  drill 
grinding  gage  chart  and  scale,  as  illustrated.  Two  methods 
of  holding  the  scale  while  measuring  the  length  and  angle  of 
the  cutting  lip,  also  when  estimating  the  approximate  center 
angle,  are  shown.  Although  the  included  angle  of  the  gage 
is  only  118  deg.,  a  close  estimate  on  the  recommended  center 
angle  of  130  deg.  can  be  made. 

Twist  drills  must  be  properly  ground  and  run  at  the  cor- 
rect speeds  and  feeds  in  order  to  do  their  work  efSciently 
and  with  the  aid  of  the  gage  illustrated,  any  skilled  workmen 
can  obtain  these  best  results  in  increased  drilling  production. 
The  gage  is  ground  to  an  angle  of  118  deg.  and  is  graduated 
in  thirty-seconds  and  sixty-fourths  on  one  side  and  sixteenths 
on  the  other.  The  gage  indicates  the  proper  angle  and 
length  of  lip  to  which  the  drills  should  be  ground.  It  also 
shows  the  speeds  and  feeds  recommended  for  drilling  steel 
and  cast  iron,  one  side  when  carbon  steel  drills  are  used  and 
the  other  when  high  speed  drills  are  used.     Opposite  each 


rapidly  than  if  both  lips  were  cutting  equally.     In  addition, 
it  will  be  subjected  to  an  abnormal  torsional  strain. 

When  the  cutting  lips  of  a  drill  have  the  same  point  angle, 
but  are  of  different  lengths  (Fig.  4),  the  point  of  the  drill 
will  be  "off  center"  or  eccentric.  As  a  result,  the  hole  will 
be  oversized  to  an  extent  equal  to  double  the  amount  of  this 
eccentricity.  If  the  drill  point  is  ground  with  both  lips  at 
different  angles  and  of  different  lengths  (Fig.  6),  there  will 


Fig.  3 


Fig.  4 


Fig.  B 


be  a  combination  of  the  undesirable  results  described  in  the 
last  two  paragraphs. 

The  side  and  end  views  of  a  drill  with  the  proper  point 
angle  (59  deg.)  and  the  proper  angle  of  clearance  at  the 
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Application  of  Shoe  and  Wedge  Liners  to  Driving 

Boxes 

(.)ii  almost  no  question  regarding  the  proper  maintenance 
of  locomotives  has  there  lieen  a  wider  diversity  of  opinion 
than  regarding  the  Ijest  method  of  compensating  for  wear  in 
the  driving  box  siioe  and  wcdgeways.  Liners  have  been 
apj)lied  and  held  in  place  l)y  short  countersunk  head  brass 
screws.  In  some  cases  lirass  liners  have  l)een  cast  in  place 
being  held  by  means  of  diagonal  undercut  gnnn-es.  Under 
tJK-  >cvcre  iuimniering  whi(  li  tlriviiig  boxes  receive  in  >ervice. 
h<)wt'ver.  liners  applied  b\  these  methods  tend  to  work  loose 
and  re([uire  fretjuent  renewal. 

To  overcome  this  diftuulty.  many  railroads  have  adopted 
the  practice  of  tack-welding  steel  shoe  and  wedge  liners  in 
place  and  have  thereby  greatly  reduced  the  number  of  liners 
working  loose.     Even  in  applying  plates  by  welding,  a  con- 


Driving   Box  Shoe  and   Wedge   Liner  Tack-Welded   in   Place 

>iderable   divergence    of    practice    has    been    found,    but    the 
method  illustrated  has  shown  good  results. 

These  shoe  and  wedge  liner-  are  made  of  steel  and  beveled 
on  the  edges  by  planing,  a  number  of  liners  being  held  at 
the  proper  angle  in  a  planer  chuck  and  }>laned  at  the  same 
time.  The  liners  are  weldetl  to  the  driving  bo.x  shoe  and 
wedge  ways  at  the  edges  and,  to  assist  in  holding  the  liners, 
si.x  holes  are  punched  in  them  for  tack  welding  as  shown. 


Tapping  Radial   Hole.s  in  Boiler  Shells 

1  he  difficulty  which  inexperienced  workmen  find  in  tap- 
ping holes  in  l)oiler  >helN  <o  that  >tuds  applied  in  these 
lioles  will  be  on  radial  lims,  is  well  known.  For  ex- 
ample, mo-t  air  compre>>or  l)rackets  are  -«u])ported  on  the 
liarrel  of  the  boiler  liy  means  of  six  studs.  The  i)racket> 
range  from  2  to  ,>  ft.  long  and  the  studs  are  about  that 
distance  apart.  If  tapped  into  the  boiler  on  radial  lines 
the  stud*;  will  not  be  parallel,  but  many  times  an  attempt 
is  made  to  have  them  parallel  and  the  result  is  undue 
strain  on  the  stud  to  -ay  nothing  of  an  unworkmanlike 
looking   job. 

In  order  to  overcome  this  condition  and  facilitate  the 
application  of  boiler  studs  along  radial  lines,  the  tap  illus- 
trated has  been  devised.  The  end  of  the  tap  is  extended 
as  shown  at  .1  in  a  cylindrical  surface  etjual  in  diameter  to 
the  -mallest  diameter  of  the  thread.     With  care  in  drillinu' 


the  boiler  shell  on  a  radial  line   (the  diameter  of  the  he 
iK'ing  slightly  larger  than  A)   the  tap  will  obviously  sta 
in  the  direction  of  the  drilled  hole  and,  as  a  result,  the  hoi 
will   be  tapped   along  a  radial   line.     The  proportions  . 
A,  B.  C.  and  I)  are  shown  in  the  table  for  seven  differei 
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Tap    Developed   for  Tapping    Radial    Holes 

-i/es  of  taps.       The   use  of  this  tap   will   al>o  aid   in  tap 
|)iiig   a   hole   .it    right   angles   to  a   given   plain   surface,    fol 
lowing     the    direction    of    the    drilled     hole    as    previous!} 
de.-^cribed. 


An  Easily  Made  Bahhitting  Furnace 

BY  E.  A.  MILLER 

For  liabbitting  driving  boxes,   crossheads   and  other  mi> 
<  elhinetnis    locom<;tive   parts,   the   babbitting    furnace   showi 
ha-^  given  exceptionally  goixi  '*er\'ice.      The  furnace  A  is  sup 
l)orted  !>}  four  )_.  in.  by  3J  j  in.  by  oYz  angle  irons  and  Y^  in 
1»>    5   in.  plates  centrally  located  on  each  side.     The  fur 
nace  is  made  of  5    lo  in.  sheet  iron,  both  sides  and  ends  bi- 
ing  .-tiftVned  all  around  Ijy  5/16  in.  by  .> '  _>  in.  plates  rivetei! 
to  all  the  vertical  support>.     The  side  sheets  and  Ixrttora  ar. 
-tiftcned  by  four  5    10  in.  b\   ,>  in.  angles.     There  is  also  j 
reinforcing  angle  iron  all  around  the  top  which  su[)ports  tw'. 
cast    iron    Ijabbitt    containing    pans    B    and    two    cast    iron 
l>lates  C. 

The  bottom  and  sides  of  the  furnace  are  lined  with  3  in 
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Babbitting    Furnace  of  Simple    Design 

fire  bricks  covered  with  fire  clay.  .\  burner  I)  for  crude  oil 
is  provided;  also  a  vent  E.  The  cast  iron  pans  are  1^  in. 
thick  and  6/s  in.  deep  inside.  Removing  one  or  both  of  the 
cast  iron  plates  ('  will  tend  to  c(x>l  oft  tile  furnace  as  desired, 
and  they  can  also  be  used  to  preheat  certain  parts,  such  as 
rod  bras.>es,  etc.  This  furnace  has  given  satisfactory  service 
and  a  number  similar  in  construction  are  now  in  use. 


Making  a  Drill  Live  Up  to  Its  Reputation 

Satisfactory  Results  in  the  Use  of  Twist  Drills  Can 
Be  Secured  in  One  Way  Only — by  Correct  Grinding 

BY  H.  WILLS 

The  Standard  Tool   Company,  Cleveland,  Ohio 


WHKX  considering  the  almost  human  mechanical  appli- 
ances employed  in  making  standard  types  of  twist 
drills  and  the  precautions  taken  in  the  various  opera- 
lions  from  the  laborator}'  tests  of  the  steel  hars  to  the  final 
nspection,  it  is  a  fairly  safe  conjecture  that  if  a  drill  gives 
trouble,  some  of  the  conditions  surrounding  its  use  are  not 
right.  _ 

Twist  drills  will  stand  more  strain  in  pro{X)rtion  to  their 
size  than  almost  any  other  tool  and  a  large  percentage  of 
drill  trouljles  could  l)e  eliminated  with  proper  attention  given 
to  grinding  the  points.  The  form  of  the  drill  point  controls 
[lie  rate  of  prcxluction,  accuracy  of  the  hole,  frequency  of 
necessary  grinding  and  the  life  of  the  drill.  In  fact,  the  most 
arefully  made  drill  can  he  spoiled  by  poor  grinding. 
In  testing  u  drill  to  determine  whether  or  not  it  is  properly 
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Measuring   Length  and  Angle 
of   Cutting    Lip 


Estimating    Approximate 
Center  Angle 


ground,  the  first  reciuirement  is  some  form  of  twist  drill 
grinding  gage  chart  and  scale,  as  illustrated.  Two  methods 
of  holding  the  scale  while  measuring  the  length  and  angle  of 
the  cutting  lip,  also  when  estimating  the  ap])roximate  center 
angle,  are  shown.  .Although  the  included  angle  of  the  gage 
is  onlv  1 18  deg.,  a  close  estimate  on  the  recommended  center 
angle  of  130  deg.  can  be  made. 

Twist  drills  must  be  properly  ground  and  run  at  the  cor- 
rect speeds  and  feeds  in  order  to  do  their  work  efficiently 
and  with  the  aid  of  the  gage  illustrated,  any  skilled  workmen 
can  obtain  these  best  results  in  increased  drilling  production, 
rhe  gage  is  ground  to  an  angle  of  118  deg.  and  is  graduated 
in  thirtv-seconds  and  sixtv-fourths  on  one  side  and  sixteenths 
on  the  other.  The  gage  indicates  the  proper  angle  and 
length  of  lip  to  which  the  drills  should  be  ground.  It  also 
shows  the  speeds  and  feeds  recommended  for  drilling  steel 
and  cast  iron,  one  side  when  carlx>n  steel  drills  are  used  and 
the  other  when  high  speed  drills  are  used.     Opposite  each 


^x-in.  mark  is  a  number  showing  the  proper  s|K*ed  at  which 
to  run  a  drill  of  corresponding  diameter. 

Correct  and  Incorrect  Grinding 

Both  cutting  lips  must  be  inclined  at  the  same  angle  with 
the  axis  of  the  drill  and  must  be  of  equal  length.  The  point 
angle  of  59  deg.  (Fig.  1)  has  Ijeen  universally  adopted  as 
best  -uited  for  average  conditions.  The  drill  point  must 
have  the  proper  clearance  or  contour  of  >urface  back  of  the 
cutting  edges  and  this  clearance  must  be  identical  on  both 
>ides.  Approximately  a  12  dtg.  clearance  angle  (Fig.  2). 
comi)ined  with  the  center  angle  of  l.SO  deg.  which  will  give  a 
constantly  increasing  clearance  toward  the  center,  has  proved 
best  for  average  conditions. 

Some  of  the  undesirable  c<jnditions  resulting  from  drill 
I>()ints  improperly  ground  are  illustrated.  If  both  lips  are 
not  ground  at  the  .<ame  angle  with  the  axis  (Fig.  ,^).  one 
lip  will  fail  to  counteract  the  tendency  of  the  other  t(  sprinu' 
away  from  the  cut:  conse(juentl\-.  one  lip  will  do  more  work 
than  the  other,  which  will  result  in  its  becoming  dull  more 


Fig.  1 


Fig.  2 


Fig.  2a 


rai)idly  than  if  both  lijis  were  cutting  e«|ually.      In  addition, 
it  will  Ik-  subjected  to  an  abnormal  torsional  strain. 

When  the  cutting  lijjs  of  a  drill  have  the  same  jx)int  angle, 
but  are  of  different  lengths  (Fig.  4),  the  point  of  the  drill 
will  be  'off  center*  or  eccentric.  As  a  result,  the  hole  will 
l)e  oversized  to  an  extent  equal  to  double  the  amount  of  this 
eccentricity.  If  the  drill  point  is  ground  with  JK^th  lij>s  at 
different  angles  and  of  different  lengths  (Fig.  6).  there  will 


Fig.    3 


Fig.  4 


Fig.  .5 


Imj  a  combination  of  the  undesiral)le  results  described  in  the 
last  two  paragraphs. 

The  side  and  end  views  of  a  drill  with  the  proper  point 
angle  (59  deg.)  and  the  proper  angle  of  clearance  at  the 
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periphery  (12  deg.),  but  with  insufficient  clearance  at  the 
point  or  center,  are  shown  in  Fig.  6. 

A  drill  with  insufficient  clearance  both  at  the  periphery 
and  at  the  center  is  illustrated  in  Fig.  8.  The  line  ABC  is 
at  an  angle  of  12  deg.,  but  there  is  no  clearance  immediately 
back  of  the  cutting  edges  BC  and  the  excess  of  clearance  at 
the  heel  AB  is  of  no  benefit.  The  common  result  of  grinding 
a  drill  with  insufficient  clearance  is  plainly  shown  in  Fig.  8, 
and  this  splitting  is  almost  sure  to  follow  any  attempt  to 
obtain  maximum  production. 

A  drill  with  the  proper  clearance  angle  of  1 2  deg.  is  shown 
in  Fig.  9,  but  it  does  not  have  the  proper  contour  back  of  the 
cutting  edges.  This  manner  of  grinding  leaves  the  cutting 
edges  thin  and  weak,  causing  them  to  crumble  away  under 
heavy  sjjeeds. 

Maintaining  Standard  Web  Thickness 

Most  twist  drills  are  made  with  a  gradual  increase  in  the 
thickness  of  the  web  or  center  of  the  drill  toward  the  shank. 
As  the  drill  becomes  shorter  and  the  web  thicker,  greater 
force  is  required  to  drive  it.  To  overcome  this  condition,  it  is 
good  practice  to  thin  the  web  to  the  original  dimensions. 
This  grinding  must  not  extend  too  far  up  the  flute  of  the 
drill  and  care  must  be  exercised  that  the  cutting  lips  are  not 
injured;  also  that  the  same  amount  is  ground  out  of  each 
groove.  Fig.  10  shows  a  drill  with  the  web  properly  thinned. 
In  Fig.  11 ,  the  grinding  is  excessive,  leaving  the  web  entirely 
too  thin  and  liable  to  cnunble.  When  this  happens,  a  split 
drill  is  practically"  inevitable. 

Incorrect  grinding  is  usually  the  cause  of  drills  splitting 
up  the  center,  and  no  manufacturer  should  be  called  upon  to 
replace  a  split  drill,  unless  a  flaw  is  evident  in  the  steel. 

.%    •  General  Precautions  to  Observe 

'  Twist  drills  are  made  with  a  slight  taper  from  point  to 
shank,  so  that  the  largest  diameter  is  always  across  the 
comers  of  the  cutting  lips.  Thi?  prevents  the  drills  from 
binding  in  the  work,  when  they  are  sharp.  If  the  outer 
comers  are  allowed  to  become  badly  worn,  the  drills  will  bind 


by  hand  as  by  using  a  good  twist  drill  grinding  machine,  of 
which  there  are  several  on  the  market,  and  their  use  is  earn- 
estly recommended. 

Broken  or  damaged  tangs  of  drills  are  generally  the  result 
of  an  imperfect  fit  of  the  drill  shank  in  its  socket,  which 
may  be  caused  by  a  wom-out  socket,  dirt  or  chips  accumu- 
lating in  the  socket,  or  bruises  on  the  shank  of  the  drill.  In 
either  case  the  driving  power  of  the  taper  is  reduced  or 
destroyed,  resulting  in  an  abnormal  strain  being  put  upori 
the  tang. 

A  drill  of  either  carbon  or  high  speed  steel  that  can  be  filed 
is  not  necessarily  too  soft  for  service;  in  fact,  if  drills  were 
tempered  so  that  a  good  file  would  make  no  impression,  they 
would  be  entirely  too  hard  for  general  use.  Any  doubt  regard - 


Fig.  10 


Fig.  8 


Fig.  9 


Fig.  11 


and  cannot  perform  satisfactorily.  Whenever  the  outer 
comers  of  the  cutting  lips  show  wear,  the  drills  should  be 
re-ground  and  every  particle  of  wom  surface  removed,  or  the 
drills  will  continue  to  bind  and  very  quickly  be  damaged 
beyond  repair. 

In  grinding  high  speed  drills,  care  should  be  taken  not  to 
overheat  them,  and  when  heated  they  should  never  be  plunged 
into  cold  water.  Doing  so  is  likely  to  cause  small  surface 
cracks  which  reduce  the  efficiency  of  the  drill  and  may  result 
in  serious  damage  to  it.  Forcing  the  grinding  on  a  wet 
grinder  may  also  bring  about  the  same  condition. 

If  the  suggestions  for  grinding  drill  points  contained 
herein  are  followed  and  drills  are  run  at  the  proper  speeds 
and  feeds,  satisfactory  results  are  practically  assured.  It  is, 
however,  hardly  possible  to  do  this  grinding  as  accurately 


ing  the  temper  can  be  checked  by  trying  the  drills  in  actual 
service. 

Speeds  and  Feeds 

There  are  so  many  conditions  affecting  drilling  operations 
that  it  is  extremely  difficult  to  establish  hard  and  fast  rules 
for  speeds  and  feeds.  Published  tables  can  be  safely  fol- 
lowed when  drilling  in  commercial  materials  and  experience 
will  enable  the  operator  to  determine  what  changes,  if  any, 
can  be  made  from  them.  Assuming  that  a  drill  is  properly 
ground,  when  the  comers  of  the  cutting  lips  wear  away 
rapidly,  it  is  an  indication  that  the  speed  is  too  great  If 
the  cutting  edges  roughen  or  break  out  in  minute  particles  it 
indicates  that  the  feed  is  too  great.  A  word  of  caution  will 
not  be  amiss  regarding  the  use  of  very  small  drills.  It  is 
seldom  that  these  are  run  at  more  than  a  fraction  of  the 
speed  necessary  to  obtain  the  best  results,  and  excessive 
breakage  is  inevitable.  These  small  drills  are  delicate  tools; 
be  sure  they  run  true  and  that  the  cutting  edges  are  kept 
sharp.  A  fine  grade  emery  stone  is  best  suited  for  this 
purpose. 


Driving  Box  Chuck 
BY  E.  A.  MILLER 

A  driving  box  has  been  develof)ed,  as  shown  in  the  illus- 
tration, for  application  to  54  in.  boring  mills,  and  its  use  will 
result  in  a  considerable  saving  in  the  time  ordinarily  required 
to  set  up  driving  boxes  preliminary  to  the  operation  of  boring 
crown  brasses.  Referring  to  the  illustration.  A,  B  and  C  are 
the  plan,  front  and  side  elevations  of  the  assembled  driving 
box  chuck.  Details  of  the  individual  chuck  parts  also  are 
shown,  and  will  aid  in  a  full  understanding  of  the  operation 
of  the  chuck. 

The  base  plate  1  is  made  of  cast  iron  3^  in.  thick  and 
provided  on  the  under  side  with  a  ring  which  fits  in  a  cor- 
responding groove  in  the  boring  mill  table.  The  chuck  is 
secured  to  the  table  by  means  of  fifteen  ^-in.  bolts,  with 
round,  slotted  heads  flush  with  the  top  surface.    The  base  of 
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the  plate  1  is  slotted,  as  shown  in  the  detailed  view,  to  receive 
the  working  parts  of  the  chuck.  Two  large  jaws  2,  which 
are  provided  to  center  the  driving  box,  work  together,  one 
being  drilled  and  tapped  with  four  right-hand  square  threads 
per  inch,  the  other  jaw  being  tapped  with  four  left-hand 
square  threads  per  inch.  Two  long  screws  4,  provided  with 
right  and  left-hand  threads  are  arranged  to  screw  into  the 
movable  jaw  2.  Any  rotation  of  the  screws,  therefore, 
causes  the  jaws  to  move  together  or  apart  depending  upon 
the  direction  of  rotation. 

Care  must  be  taken  in  assembling  to  see  that  the  long 
screws  are  started  in  the  jaws  at  the  same  time  so  the  jaws 
will  centralize.  Four  axle  steel  pieces  5  are  arranged  to  fit 
corresponding  slots  in  the  base  and  by  ccmtact  with  shoulders 


The  small  jaws  10,  like  the  larger  ones,  are  of  cast  steel 
but  are  not  tapped  out  for  the  1^4  ^-  square  threads  (four 
threads  per  indi).  Two  additional  parts  11  are  arranged 
to  fit  grooves  in  the  platen  and  threaded  to  receive  the  IJ^ 
in.  short  screws  12.  The  detailed  views  of  parts  10  and 
//  will  indicate  how  they  fit  together  and  how  turning  one 
of  the  short  screws  will  cause  movement  of  the  small  jaw 
in  or  out,  depending  upon  the  direction  of  rotation.  The 
two  parts  II  are  tapped,  one  with  a  right,  and  the  other 
witli  a  left-hand  thread.  These  parts  and  the  short  screws 
have  to  be  assembled  before  the  long  screws  and  main 
jaws  are  put  in  place.  Two  collars  13  are  provided  for 
application  to  the  short  screws  after  they  are  in  place  and 
prevent  their  longitudinal  movement.     A  set  screw  in  eadi 
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Driving    Box    Chuck    as   Applied    to   54- In 


on  the  long  screws"  as  shown,  prevent  longitudinal  movement 
of  the  screws.  Five  eight-pitch  gears  with  25  teeth  each  are 
arranged  in  a  train  as  shown.  The  middle  and  outside  gears 
are  provided  with  square  holes  for  application  to  the  long 
screws  and  the  operating  pin  8;  the  other  two  gears  are  idlers 
mounted  on  pins  7.  Pins  7  are  provided  with  1  in.  threads 
on  the  «ids  and  make  into  corresponding  tapped  holes  in  the 
platen.  Pin  8  is  held  in  place  by  a  ^  in.  nut  on  the  end 
and  a  cotter  to  prevent  it  from  working  off.  It  is  evident 
that,  through  the  train  of  gears,  the  turning  of  pin  8  by 
means  of  handle  p  will  turn  the  long  screws  in  the  same 
direction  and  move  the  jaws  2  together  or  apart  as  may  be 
desired.   Movement  of  ^e  jaws  is  gumiltaneous. 


collar  provides  for  its  adjustment  on  the  short  screw  and 
for  tightening  in  the  desired  position.  A  gear  guard  14 
is  provided  to  cover  the  five  gears  and  keep  them  free 
from  chips.  The  1154  iii-  fiole  in  the  center  of  the  platen 
allows  all  chip>s  to  drop  through  and  prevents  interference 
with  the  boring  bar.  Oil  holes  are  provided  throughout 
to  lubricate  moving  parts.  As  an  additional  precaution  to 
insure  accurate  work,  two  set  screws  5  are  provided  in  the 
large  jaws  2.  Tightening  these  set  screws  after  the  center- 
ing jaws  have  closed  against  the  driving  box,  will  hold 
the  box  firmly  to  the  platen  and  prevent  any  tendency  to 
tip  up  on  one  side.  For  the  rapid,  accurate  machining  of 
driving  boxes  this  chuck  has  demonstrated  its  value. 
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Curing   Troublesome    Frame    Failures 
BY  FRANK  ROBERTS 

In  going  over  the  records  for  the  past  four  years,  it  was 
found  that  205  broken  frames  had  been  welded  at  the  princi- 
pal repair  shop  of  a  road  having  about  350  locomotives.  At- 
tention was  especially  attracted  to  the  number  of  failures  at 
the  foot  of  the  pedestals,  shown  at  A,  Fig.  1.  By  actual 
count  there  were  86  cases  where  the  break  was  at  one  ped- 
.*stal;  seven  cases  where  two  pedestals  were  broken  on  the 
same  locomotive  and  one  case  where  three  were  broken  on 
one  locomotive.  Altogether  103  pedestals  were  welded.  All 
the  rest  of  the  frames  broken  in  various  places  totaled  102. 
It  has  been  found  that  50  per  cent  of  our  frame  failures 
occur  at  the  pedestal  foot. 

This  proves  conclusively  that  the  design  of  this  part  of  the 
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Fig.  1 — Sketch  Showing  Location  of  Frame  and  Binder  Failure* 

frame  should  be  changed  and  it  is  a  simple  matter  to  increase 
the  section  sufficiently  to  insure  against  such  failures.  Fig. 
1  shows  the  location  of  typical  failures.  There  is  usually 
so  little  difference  between  dimension  B  and  the  depth  of 
the  binder  slot  that  the  binder  comes  up  very  close  to  the 
frame,  making  it  necessary  to  cut  a  fairly  sharp  corner  at  C. 
A  sharp  comer  is  always  a  weak  point  and  dimension  B 
should  be  made  j/2  in.  or  ^  in.  longer  to  leave  a  good  pro- 
tecting fillet  at  C. 

As  a  measure  of  increased  strength  the  foot  should 
be  carried  back  along  the  frame  about  two  inches  further  as 
shown  in  Fig.  2.  This  alteration  will  strengthen  the  pedestal 
foot  and  eliminate  breaking  at  this  point.  Any  man  familiar 
with   shop  or  enginehouse  troubles  is  fully  aware  of   the 
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Fig.  2 — Proposed   IMethod  of  Strengthening   Pedestal    Foot 

extent  and  expense  of  the  above  failures  and  the  engineering 
department  will  at  once  appreciate  the  reasons  for  making 
the  change  as  well  as  the  effectiveness  of  the  proposed  change 
in  design. 

Considerable  trouble  has  been  experienced  also  through 
the  failure  of  pedestal  binders.  The  breakage  occurred  at 
point  D  in  Fig.  1  and  the  design  of  the  binder  was  changed, 
making  a  ^-in.  fillet  at  the  bottom  of  the  opening,  thereby 
stopping  the  trouble.  The  whole  fit  of  the  binder  on  the 
pedestal  had  to  be  redesigned  for  the  new  pedestal,  making 
arrangement  for  a  good  fit  with  no  bearing  on  the  fillets. 

It  is  desirable  to  so  design  locomotive  frames  that  the 
weakest  link  will  be  tht  part  that  can  be  most  easily  re- 


paired.  Certainly  the  pedestal  foot  is  a  hard  part  to  repair 
and  if  breakage  must  take  place,  it  is  much  better  to  have  it 
in  the  binder  than  in  the  frame.  The  present  improvement 
in  strengthening  the  frame  should  place  the  advantage  on  the 
side  of  the  frame. 


Piston  Rod  Centering  Sleeve 
BY  E.  A.  MILLER 

If  often  happens  that  the  end  of  a  piston  rod  becomes  bat- 
tered in  disconnecting  the  crosshead  and  in  some  cases  the 
center  is  so  badly  damaged  that  it  is  exceedingly  difficult  to 
true  the  piston  rod  in  the  lathe  or  grinding  machine.  To 
overcome  this  difficulty,  a  special  centering  sleeve  has  been 
devised  as  shown  in  the  illustration. 

The  sleeve  S  is  made  of  axle  steel,  being  reamed  to  the 
standard  gage  for  the  tapered  piston  rod  end.  Dimensions 
are  shown  for  six  different  sizes  of  centering  sleeves,  arranged 
to  fit  practically  all  classes  of  piston  rods  received  for  re- 
pairs. It  will  be  noted  that  the  inside  taper  fit  of  the  sleeve 
is  relieved  for  at  least  half  of  the  fit  and  this  allows  easy 
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Centering   Sleeve  for  Piston    Rods  with    Damaged   Center*    ''' 

application  or  removal  of  the  sleeve  without  impairing  its 
accuracy.  The  outside  of  the  sleeve  S  is  tapered  1/16  in.  per 
inch.  A  tool  center  C  is  made  to  the  shape  and  dimensions 
shown,  being  hardened  all  over  and  ground,  with  an  allow-' 
ance  of  .003  in.  for  the  shrink  fit  in  the  sleeve.  :• 

The  application  of  this  centering  sleeve  gives  the  same  re- 
sults as  the  original  center  in  the  piston  rod,  and  will  be 
found  to  save  a  large  amount  of  time  in  truing  up  piston  rods 
with  damaged  centers. 


i: .'        Hardening   Hammer  Die   Blocks*  ^; 

BY  R.  B.  KERR 

Since  the  introduction  of  the  modem  drop  forging  hammer, 
the  problem  of  producing  and  successfully  heat  treating  large 
dies  to  get  the  maximum  of  service  with  a  minimum  of  loss, 
has  engaged  the  attention  of  steelmakers  and  steel  treaters 
alike. 

Early  in  the  game  it  was  found  that  the  percentage  of  loss 
from  hardening  from  various  causes  was  heavy.  Flaws  or 
pipes  in  the  interior  of  the  blocks  resulting  from  improper 
casting  or  forging;  steel  of  too  high  or  irregular  a  carbon 
content;  and  more  especially  inadequate  tempering  room 
equipment,  are  among  the  chief  causes  of  failure.    The  un- 

•Abstract  of  a  paper  presented  by  title  by  R.  B.  Kerr,  foreman,  heat  treat- 
ing department,  John  Deere  Harvester  Works,  East  Moline,  111.,  before  the 
Philadelphia  convention  of  the  American   Scciety  for  Steel  Treating. 
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fortunate  hardener  too  often  is  made  the  goat  for  the  sins, 
mostly  of  omission,  of  both  the  steelmaker  and  the  shop 
foreman. 

Directions  for  Heating 

While  die  blocks  Can  be  heated  successfully  in  either  coke 
or  oil  furnaces  or  even  in  the  smith's  forge,  a  gas  heated  fur- 
nace of  the  oven  type  is  by  far  the  most  convenient  and  satis- 
factory for  this  work.  Coke  makes  a  nice  clear  fire  of  fairly 
simple  regulation,  and  with  a  skillful  heater  in  charge,  good 
results  can  be  obtained.  An  objection  to  its  use  is  the  fre- 
quent presence  of  impurities,  particularly  sulphur. 

When  heating  dies  the  considerable  air  pressure  required  to 
burn  fuel  oil,  makes  necessary  the  most  extreme  care  to  pre- 
vent scaling  or  surface  decarburization  in  the  parts  to  be 
treated.  The  furnace,  therefore,  should  be  of  the  muffle  type, 
tlie  heating  chamber  completely  inclosed,  or  if  this  is  not 
available,  the  die  should  for  protection  be  packed  face  down 
in  a  gas  tight  box  of  suitable  size  half  filled  with  charcoal, 
and  the  whole  thing  heated  up. 

It  might  be  said  in  passing  that  this  method  of  pack 
hardening  is  excellent  for  heating  dies  and  tools  of  nearly  all 
descriptions.  The  parts  come  out  of  the  packing  box  uni- 
formly heated  with  a  surface  perfectly  free  frran  scale  and  in 
the  best  possible  condition  for  hardening.  The  process  is  an 
old  and  successful  way  of  heating  steel  and  deserves  to  be 
more  widely  known  and  practiced. 

Whatever  the  type  of  furnace  used  or  the  means  employed 
the  all  important  thing  is  to  get  a  good  heat  on  the  die  (a 
thorough  slow  soaking,  uniform  heat)  for  upon  that  depends 
to  a  great  extent  the  success  or  failure  of  the  operation.  Par- 
ticularly for  the  benefit  of  the  younger  steel  treaters  it  may 
be  said  that  thorough  careful  heating,  more  especially  when 
liandling  comparatively  large  blocks  of  steel,  is  most 
essential. 

For  heating,  a  gas-fired,  oven  furnace  of  ample  capacity 
should  be  used  as  being  most  convenient  and  suitable  for  the 
job.  If  the  oven  is  already  hot  so  much  the  better,  if  not,  it 
should  be  brought  up  pretty  well  before  putting  in  the  work. 
Dies  of  any  description  should  not  be  put  into  a  cold  furnace. 
Nothing  is  gained  in  time,  and  besides  some  chances  of  sur- 
face decarburization  are  offered  with  a  too  rapid  increase 
in  temperature. 

Place  the  die  in  the  furnace  face  down,  unless  the  nature 
of  the  impressions  makes  this  impossible,  in  which  event  it 
is  good  practice  to  protect  the  surface  from  possible  gases  by 
laying  a  closely  fitting  piece  of  asbestos  or  sheet  steel  on  top 
while  heating.  As  another  precaution,  if  the  die  is  of  con- 
siderable size  and  the  impressions  are  deep  or  irregular,  it  is 
well  to  bring  it  up  to  a  dull  red  heat,  about  1300  deg.  F., 
and  let  it  partly  cool  off  in  the  furnace  before  taking  the 
hardening  heat. 

Heat  slowly  and  regularly.  The  time  required  will  vary 
in  proportion  to  the  heating  area  of  the  furnace  and  the  size 
and  shape  of  the  piece  to  be  treated.  Usually  three  to  five 
hours  are  required  for  drop  forging  dies  of  average  size.  The 
most  important  point  is  to  get  a  uniform  heat  throughout  the 
piece,  and  one  of  the  most  valuable  assets  a  steel  treater  can 
have  is  the  ability  to  judge  or  sense  correctly  when  a  large 
block  of  steel  is  heated  properly  throughout.  The  average 
grade  of  hammer  die  steel  will  harden  nicely  at  around  1450 
deg.  F.  and  the  heat  always  should  be  held  stationary  for  at 
least  15  minutes  before  removing  the  die  from  the  fire.  This 
insures  a  uniform  temperature  throughout  the  entire  die. 

Quenching  and  Drawing 

The  quenching  tank  should  be  of  ample  size  and  the  water 
supply  arranged  so  that  it  can  be  forced  upward  against  the 
face  of  the  die  with  considerable  force  and  volume,  using  an 
overflow  pipe  of  sufficient  size  to  take  it  away.    In  most  cases 


clean  fresh  water  is  all  that  is  necessary,  but  if  extreme  hard- 
ness is  required  or  if  the  water  is  soft  or  muddy,  the  addition 
uf  a  little  salt  will  sharpen  it.  Place  a  resting  rack  across  the 
top  of  the  tank,  arranged  at  a  sufficient  depth  so  that  the  im- 
pressions on  the  face  of  the  die  will  be  well  covered  with 
water  when  the  die  is  laid  on  it.  On  flat  surfaced  dies  or  on 
dies  in  which  the  impressions  are  shallow,  a  depth  of  from 
1  to  1^  in.  is  about  right. 

When  all  is  ready  get  the  piece  out  of  the  fire.  If  there 
are  any  dangerous  looking  corners  or  sharp  projections  that 
do  not  need  to  be  hard,  partly  cool  them  off  with  a  water  jet 
or  piece  of  water  soaked  waste  to  prevent  chipping.  Place 
the  die  on  the  resting  rack  face  dovMi  and  turn  on  the  water. 
If  the  piece  is  wide  or  flat,  prevent  warping  or  crowning  by 
keeping  the  back  slightly  cooled  off;  just  enough  water  and 
no  more.  Run  the  hand  over  the  face  frequently  to  find  how 
it  is  cooling  oft". 

The  temper  should  be  drawn  slightly  on  all  hammer  dies, 
both  to  relieve  strains  and  to  give  them  resiliency  or  spring, 
as  well  as  for  better  wearing  qualities,  and  the  drawing  should 
be  begun  immediately,  even  before  the  die  is  quite  cooled  off. 
If  there  is  an  oil  tempering  furnace  at  hand  large  enough,  get 
the  piece  into  it.  Raise  the  temperature  to  around  400  deg. 
F.,  and  hold  it  there  for  an  hour  or  so.  If  for  any  reason  this 
method  cannot  be  used,  swab  the  die  with  light  machine  oil 
and  place  it  in  a  furnace  partly  cooled  off.  Leave  it  there  un- 
til the  oil  begins  to  flash,  then  remove  and  allow  it  to  cool  off  ., 
in  the  air.  - .  -.  ..  ./..." 

Danger  Due  to  Internal  Friction  ••.■"••:"! 

A  die  should  never  cool  off  entirely  in  the  water.  When  a  ; 
mass  of  steel  at  the  hardening  temperature  is  plunged  into 
cold  water,  the  grains  in  its  outer  surface  immediately  become 
set  and  rigid.  A  certain  amount  of  contraction  and  .shrink- 
age also  takes  place,  partly  because  of  the  change  from  high 
to  low  temperature,  and  also  because  of  the  hardening  of  the  y' 
metal.  The  amount  of  this  shrinkage  is  in  exact  proportion 
to  the  surface  area  of  the  mass  being  treated ;  the  greater  the 
area  the  more  the  shrinkage.  If  this  change  took  place  all 
the  way  through  there  would  be  no  trouble;  but  it  does  not. 
In  the  first  place  the  interior  of  the  piece  cools  off  much 
more  slowly  than  the  outside,  and,  secondly,  the  setting  of 
the  grains,  due  to  hardening,  extends  in  a  depth  of  fron  only 
%  to  Yz  in.  at  the  most.  This  suddenly  chilled  outer  layer 
is  consequently  being  forced  against  the  softer  mass  inside 
with  an  enormous  pressure,  causing  distortion  and  strains 
which  become  more  marked  as  the  piece  cools  off.  WTien 
the  temperature  recedes  to  a  certain  stage,  governed  partly 
by  the  temperature  of  the  quenching  water  and  the  air,  a 
violent  action  takes  place.  This  is  the  danger  pK)int.  The 
friction  created  by  the  molecules  striving  to  adjust  themselves 
to  the  new  conditions  generates  heat  inside.  Heat  means  ex- 
pansion, and  unless  this  condition  is  offset  prwnptly  by  heat 
applied  to  the  outside  to  relieve  the  strains,  the  die,  particu- 
larly if  a  large  one,  has  about  an  even  chance  of  bursting 
open.  Whether  it  does  or  does  ncrt,  the  strains  are  there  and 
are  just  as  liable  to  manifest  themselves  in  service  later  on 
with  possibly  more  serious  effects  than  if  they  appear  imme-  .. 
diately  after  hardening. 

Allowing  the  dies  to  remain  in  the  water  too  IcMig  and  fail-  • 
ure  to  draw  the  temper  promptly  after  hardening  is  responsi- 
ble for  considerable  breakage.  This  is  partly  due  to  the  lack 
of  proper  equipment,  and  also  to  the  fact  that  the  principles 
involved  are  not  so  generally  understood  as  they  might  be 
even  among  steel  hardeners.  This  heat  generation  by  fric- 
tion, or  as  some  might  call  it,  molecular  reaction  inside  of  a 
body  of  steel,  is  no  pet  theory,  but  the  author  has  noted  its 
effects  during  many  years  of  close  observation  and  practice 
in  the  heat  treating  of  steel,  and  believes  it  will  be  found  in 
line  with  the  natural  laws  governing  cooling  bodies. 


Lamont   Six- Wheel    Truck  for  Freight  Cars 


A  NUMBER  of  designs  of  equalizing  six-wheel  trucks 
have  been  developed  for  freight  cars  varying  in  ca- 
pacity from  90  tons  to  120  tons.  The  Lamont  truck, 
the  most  recently  developed  of  this  type,  has  been  brought 
out  by  the  American  Steel  Foundries,  Chicago,  and  has  re- 
ceived its  first  installation  under  several  of  the  new  120-ton 
coal  cars  built  for  the  Virginian. 

This  truck  differs  from  other  six-wheel  trucks  for  freight 


The  springs  are  placed  directly  over  the  journal  boxes  and 
coil  springs  are  used  throughout. 

The  bolster  consists  of  three  parts:  two  cross  bolsters  and 
one  equalizing  bolster.  The  ends  of  the  cross  bolsters  rest 
on  the  equalizing  levers,  and  the  equalizing  bolster,  which 
carries  the  center  plate  and  truck  side  bearings,  bears  at 
the  center  of  the  cross  bolsters  with  a  clearance  of  J4  i^-  at 
the  side  bearings  when  the  car  is  riding  level.     The  con- 


Elevation 


Details  of  the  Equalizing  Bolater 


cars  in  bolster  construction,  the  method  of  equalizing  and 
the  arrangement  of  the  springs.  The  feature  of  the  bolster 
design  is  its  three-part  construction,  which  provides  for 
cross  equalization  of  the  load  distribution  to  the  four  points 
of  delivery  to  the  longitudinal  equalizing  mechanism.  The 
equalizing  mechanism  permits  a  symmetrical  location  of  the 
bolster  ends  between  the  wheels,  thus  making  possible  a  short 
wheel  base  and  a  simple  arrangement  of  the  brake  rigging. 


struction  of  the  equalizing  bolster  is  shown  in  one  of  the 
drawings,  from  which  it  will  be  seen  that  the  center  {date 
load  is  delivered  to  the  side  members  of  the  equalizing 
bolster  and  through  these  to  end  portions  which,  taken  sep- 
arately, are  inverted  U-shaped  bolsters  designed  to  bear  at 
the  center  of  the  cross  bolster  and  nominally  take  one-quarter 
of  the  center  plate  load  at  each  end.  The  beftring  surfaces 
of  these  end  portions  of  the  equalizing  bolster  are  curved  to 
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a  radius  of  20  ft.    This  permits  a  rocking  movement  of  the     may  be  partially  carried  back  across  the  truck  to  the  other 

equalizing  bolster  on  the  cross  bolsters,  and  also  provides     equalizing  system. 

for  a  limited  amount  of  upward  or  downward  movement  of         Because  of  the  clearance  provided  between  the  side  bear- 
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Section  B-B. 


END  BOX. 


W-4'--\ 
Section  af  Center. 


Section  B"B. 


CENTER  BOX. 


Section  at  Center. 


Details  of  the  Journal   Boxes 


the  ends  of  the  cross  bolsters  as  the  wheds  pass  over  inequal-  ings  of  the  equalizing  bolster  and  the  cross  bolster,  very  litflc 
ities  in  the  surface  of  the  track.  clearance,  if  any,  is  necessary  between  the  car  body  side  bear- 
Under  average  track  conditions  this  insures  an  equal  dis-  ings  and  the  roller  side  bearings  attached  to  die  equalizing 
tribution  of  the  center  plate  load  over  the  four  points  of  bolster, 
delivery  to  the  equalizing  system.    When  a  combination  of  The  equalizing  mechanism  on  each  side  of  the  truck  con- 


f  «•-- 


—S'S'tnee/Base 

Lamont  Six-Wheel  Truck  for  Clasp  Brake 


vertical  movement  of  the  end  of  a  cross  bolster  and  side  sists  of  two  equalizing  levers,  two  lever  hangers  and  an 

motion  of  the  car  brings  a  side  bearing  of  the  equalizing  equalizing  beam.     The  mid  point  of  the  equalizing  beam 

bolster  and  cross  bolster  together,  the  additional  load  at  this  bears  on  the  middle  of  a  spring  cap  which  spans  file  two 

point  is  distributed  through  the  equalizers  on  that  side  of  coil  springs  of  the  middle  journal  box.     The  location  and 

the  truck  and,  if  the  end  of  the  other  cross  bolster  is  free,  it  relationship  of  the  parts  are  clearly  shown  in  the  general 
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drawing  of  the  truck.  The  load  delivered  to  either  end  of 
an  equalizing  bolster  is  taken  up  by  an  equalizing  lever  and 
delivered  in  the  ratio  of  two  to  one,  to  the  end  and  middle 
journals,  respectively — to  the  end  journal  indirectly  through 
the  side  frame,  springs  and  journal  box  and  to  the  middle 
journal  through  the  lever  hanger,  equalizing  beam,  springs 
and  journal  box. 

The  journal  boxes  are  of  special  design  in  which  pockets 
have  been  provided  on  either  side  to  receive  the  coil  springs. 


A  Top  View  of  the  Truck,   Showing   Arrangement  of   Bolsters  and 

Brake   Rigging 

Thus  located,  the  springs  support  the  maximum  amount  of 
dead  load,  they  are  protected  through  the  equalizing  mechan- 
ism against  overloads  and  are  in  the  best  position  to  take 
up  shocks  from  the  individual  wheels  without  passing  them 
on  to  the  equalizing  system. 

Double  coil  springs  are  used  on  the  end  journal  boxes  and 
single  coils  on  the  middle  journal  boxes.    The  inner  coils  used 


on  the  end  journal  boxes  have  a  free  height  2^  in.  greater 
than  the  heavy  outside  coils.  They  are  compressed  to  the 
height  of  the  outer  coils  under  the  light  weight  of  the  car,  and 
with  this  compression  exert  a  force  on  each  of  the  end  jour- 
nals of  approximately  1,750  lb.  The  heavy  coils  are  the  same 
on  both  the  end  and  middle  boxes  and  are  necessarily  of 
high  capacity,  compressing  only  about  ,^  in.  under  the  light 
weight  of  the  car.  Because  of  this  comparative  lack  of 
resiliency  imder  the  weight  of  the  empty  car  the  inner 
coils  have  been  provided  at  the  end  journals  as  a  protection 
against  possible  derailment.  The  middle  wheels  being  free 
to  act  through  the  flexible  equalizing  mechanism,  do  not  re- 
quire the  protection  of  the  inner  coil  springs,  and  only  the 
heavy  coils  are  used. 

The  middle  journal  boxes  are  guided  by  the  side  frames 
on  their  ends  only.  Clearance  is  provided  between  the  upper 
portion  of  the  boxes  and  the  side  walls  of  the  frames  to 
permit  freedom  of  lateral  movement  of  the  middle  pair  of 
wheels  on  curves.  When  the  middle  journal  boxes  move 
laterally,  an  inverted  pendulum  motion  takes  place  in  the 
equalizing  lever  hangers,  suitable  provisions  for  this  move- 
ment being  made  in  the  bearing  surfaces  of  the  hangers,  keys 
and  connecting  parts. 

This  truck  has  a  wheel  base  8  ft.  3  in.,  which  is  the 
shortest  of  any  six-wheel  truck  yet  developed.  This  has  been 
an  important  factor  in  keeping  down  the  weight  of  the  trucks 
which,  with  the  three-part  bolster  construction  and  clasp 
brakes,  is  36,300  lb.  per  car.  All  parts  of  the  truck  are 
designed  to  carry  a  center  plate  load  of  140,000  lb.  and  a 
50  per  cent  overload  on  the  side  bearings  without  exceeding 
a  fibre  stress  of  12,000  lb.  per  sq.  in.  All  surfaces  of  con- 
tact between  the  journal  boxes  and  the  side  frames  are  pro- 
tected against  wear  by  3/16-in.  hard  steel  liners.  On  the 
end  journal  boxes  these  liners  are  shaped  to  fit  the  top  and 
sides  of  the  boxes  as  well  as  the  vertical  flanges.  For  the 
middle  journal  boxes  the  liners  are  attached  to  the  frame 
surfaces. 

The  truck  has  been  designed  for  either  clasp  or  single 
brakes.  The  trucks  furnished  for  single  brakes  differ  from 
those  designed  for  the  clasp  brake  rigging  only  in  the  shape 
of  the  side  frames.  For  the  single  brake  rigging  the  frames 
terminate  at  the  outside  spring  pockets  for  the  end  journal 
Ijoxes. 


Adaptability  Secured  in  New  Post  Drill 


DETAILS  of  an  application  of  Black  &  Becker  portable 
electric  drills  to  bench  drill  stands  were  given  on  page 
740  of  the  November  Railway  Mechanical  Engineer. 
Since  that  time  the  idea  of  the  bench  drill  stand  has  been 
extended  to  make  the  stand  attachable  to  a  post  or  wall, 
whichever  is  more  convenient.  Standard  portable  electric 
drills  of  capacities  from  }i  in.  to  %  in.  are  used  in  the  new 
post  or  wall  drill,  and  the  principal  change  from  the  bench 
stand,  previously  described,  has  been  to  increase  the  length  of 
the  1  ^  in.  steel  shaft  and  to  arrange  for  holding  it  rigidly  to 
the  post  by  means  of  heavy  brackets  at  the  top  and  bottom. 
One  other  change  has  been  in  the  arrangement  for  raising, 
lowering  or  swinging  the  table.  All  adjustments  of  the  table 
are  secured  by  means  of  the  clamping  screw  shown  in  the 
illustration. 

Attachment  of  the  drill  to  the  stand  may  be  easily  and 
quickly  accomplished.  As  shown  in  the  illustration,  the 
brackets  carrying  the  drill  can  be  raised,  lowered  or  swung 
around  on  the  vertical  column  and  secured  in  any  desired 
position  by  means  of  a  split  collar  and  clamping  screw.  A 
strong  spiral  spring  returns  the  drill  to  the  high  position 
when  the  feed  lever  is  released.    As  both  the  drill  brackets 


and  drilling  table  have  horizontal  and  vertical  adjustments, 
the  wall  drill  is  an  unusually  flexible  outfit,  and  for  this 
reason  is  adaptable  to  a  great  variety  of  uses.  It  is  made  by 
the  Black  &  Becker  Manufacturing  Co.,  Towson  Heights, 

Baltimore,  Md. 

Specifications  for  the 
new  post  drill  call  for  a 
column  length  of  46  in., 
vertical  adjustment  of  drill 
25^4  in.,  drilling  radius 
7  in.,  horizontal  adjust- 
ment of  drill  180  deg., 
feed  by  lever,  4J/^  in.,  and 
net  weight  80  lb. 

The  extra  long  feed 
lever,  illustrated,  gives  a 
feed  ratio  of  approximate- 
ly six  to  one,  or  in  other 
words,  a  pressure  of  80  lb. 
applied  to  the  handle 
feeds  the  drill  under  480 

Black  and   Decker  Post   Drill  lb.     pressure. 
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Rotary  Wire  Brush  for  Cleaning  Operations  v^    .^^ 

A  ROTARY  wire  brush  has  been  designed  by  the  Inde-  able  with  the  gritidihg  wheel,  an  arrangement  which  in  reality 
pendent  Pneumatic  Tool  Co.,  Chicago,  for  use  with  provides  two  tools  in  one,  since  the  machine  may  be  used 
the  No.  71  Thor  pneumatic  grinder.    It  is  interchange-      either  as  a  pneumatic  grinder  with  a  4  in.  emery  wheel,  or 

as  a  rotary  wire  brush  for  cleaning  operations. 

The  face  of  the  brush  is  5  in.  in  diameter  and,  as  shown 
in  the  illustration,  all  wires  are  of  equal  length,  being  hair- 
pin shaped  and  made  of  specially  treated  steel.  The  con- 
cave back  allows  the  wires  to  bend  under  pressure  without 
breaking.  By  using  this  brush  a  large  amount  of  time  can 
be  saved  over  that  required  by  hand  for  the  removal  of  paint, 
rust,  scale,  grit,  etc.    It  is  particularly  useful  on  steel  cars, 

Thor  Rotary  Wire  Brush  Designed  for  Cleaning  Operations  tanks,  frames,  castings,  sheet  metal  and  Other  materials. 


Duplex  Compensating  Suspension  for  Tractors 

THE  Baker  R  &  L  Company,  Cleveland,  Ohio,  announces  when  torque  reactions  are  taken  through  sliding  surfaces 
its  new  series  C  models  of  electric  industrial  tractors  used  in  conventional  constructions.  The  large,  lubricated, 
and  trucks  replacing  the  series  B  machines  produced  trunnion  bearings  and  adjustable  ball  and  socket  joints  insure 
during  the  past  three  and  one-half  years.  An  important 
feature  of  the  new  machines  is  the  ingenious  manner  in  which 
the  heavy  thrusts  of  the  axle  and  the  driving  and  braking 
strains  are  resisted  through  what  is  known  as  the  duplex 
compensating  suspension.  This  suspension  positively  resists 
all  torque  and  driving  strain,  provides  for  free  spring  action 
and  maintains  accurate  alinement  at  all  times  between  the 
axle  and  the  frame. 

Referring  to  Fig.  1,  it  will  be  seen  that  the  axle  is  sus- 
pended by  means  of  two  V-shaped  yokes  through  large  ball 


Fig.    2. — Driving    Axle    Equipped    with    Duplex    Compensating    Sus- 
.-.  . ,       pension 

durability  of  parts  for  the  life  of  the  machine.    A  phantom 
view  of  the  mechanism  is  shown  in  Fig.  2. 

Emphasis  is  laid  on  the  importance  of  the  duplex  com- 
pensating   suspension    because    machines    of    the    industrial 


Fig.   1 — Line   Drawing   of  Duplex   Compensating   Suspension 

and  socket  joints  on  the  axle  and  trunnion  bearings  on  the 
truck  frame.  The  horizontal  or  driving  yoke  A  transmits  the 
driving  power  from  the  axle  to  the  frame  while  the  vertical 
or  torque  yoke  C  resists  "torque"  or  the  tendency  of  the  axle 
to  rotate  and  also  has  a  slight  forward  and  backward  motion 
when  compensating  for  the  angular  movement  of  the  driving 
yoke. 

The  double  concentric  helical  springs  (not  shown  on  the 
drawing)  support  only  the  truck  load.  They  are  loosely 
seated  in  the  frame  and  axle  members  which  are  tied  together 
against  rebound  with  spring  bolts,  swiveling  in  their  sockets. 
The  flexibility  provided  by  this  construction  permits  the 
driving  axle  to  negotiate  either  smooth  or  rough  road  sur- 
faces, increasing  traction  without  loss  of  power  efficiency  or  truck  type  are  subjected  to  extremely  severe  torque  stresses, 
clamping  or  binding  the  parts.  Of  equal  importance  is  the  Although  operated  at  slow  speed  they  are  frequently  bumped 
elimination  of  maintenance  expense,  looseness  and  rattling     into  heavy  objects  and  throughout  their  life  must  resist  the 


Fig.  3. — View  Showing   Method  of  Making   Impact  Tests 
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(Irawinji  of  the  trutk.  The  load  di'livered  to  either  end  of 
an  ecjualizini:  holster  is  taken  uj)  hy  an  equalizing  lever  and 
delivered  in  the  ratio  of  two  to  one,  to  the  end  and  middle 
journals,  resjartively — to  tlie  end  journal  indirectly  through 
tlie  side  frame.  si)ring.-  and  journal  hox  and  to  the  middle 
journal  tlirough  the  lever  hanger,  equalizing  beam,  springs 
and  journal   hox. 

The  journal  boxes  are  of  s]X'cial  design  in  whiih  pockets 
have  been  provided  on  either  side  to  receive  the  coil  springs. 


A    Top   View   of   the   Truck.    Showing    Arrangement   of    Bolsters   and 

Brake    Rigging 

Thus  locateil.  the  >prings  support  the  iiiii\imuni  amount  of 
dead  lo;id,  they  are  protected  through  the  ecjualizing  mechan- 
ism against  overloads  and  are  in  the  best  position  to  take 
ujt  shocks  from  the  individual  wluels  without  i)assing  them 
on  to  the  equalizing  system. 

Double  coil  springs  are  u.^^ed  on  the  end  journal  boxes  and 
single  coils  on  the  middle  journal  boxes.    The  inner  coils  used 


on  the  end  journal  boxes  have  a  free  height  2^'4  ^^-  grcaier 
than  the  heavy  outside  coils.  They  are  compressed  to  t;;e 
height  of  the  outer  coils  under  the  light  weight  of  the  car.  a  id 
with  this  compression  e.xert  a  force  on  each  of  the  end  joi-- 
nals  of  approximately  1,750  lb.  The  heavy  coils  are  the  sai;:c 
on  both  the  end  and  middle  boxes  and  are  necessarily  ,,f 
high  caj)acity,  compressing  only  about  J^^  in.  under  the  ligiit 
weight  of  the  car.  Because  of  this  comparative  lack  .•' 
resiliency  under  the  weight  of  the  empty  car  the  inr,. : 
coils  have  been  provided  at  the  end  journals  as  a  protecti<.  i 
against  jjossible  derailment.  The  middle  wheels  being  fnc 
to  act  througii  the  flexible  equalizing  mechanism,  do  not  r  - 
cjuire  the  protection  of  the  inner  coil  springs,  and  onlv  tl  j 
heavy  coils  are  used. 

The  middle  journal  l)Oxes  are  guided  by  the  side  franv  - 
on  their  ends  only.     Clearance  is  provided  between  the  upp(  - 
portion   of  the   boxes  and  the  side  walls  of  the   frames  t;; 
permit   freedom  of  lateral  movement  of  the  middle  pair  o: 
wlieels   on   curves.     When   the  middle   journal   boxes   mov 
laterally,   an    inverted   j>en(lulum  motion   takes  place  in  th 
e([ualizing  lever  hangers,  suitable  provisions  for  this  movt 
ment  being  made  in  the  l)earing  surfaces  of  the  hangt^rs,  ke\ - 
and  connecting  parts. 

This   truck    has   a    wlieel    l)ase   S    ft.    .>    in.,    which    is   tli 
shortest  of  any  six-wheel  truck  yet  developed.     Jhis  has  btr.. 
an  im|)ortant  factor  in  keeping  down  the  weight  of  the  truck 
\\hi(h,   with   the   three-part   bolster   construction    and   cla>; 
brakes,   is  .^O.-iOU  lb.   per  car.      .\11   parts  of  the   truck   an 
designed  to  carry  a  center  plate  load  of  140,000  lb.  and  .'- 
.>(•  per  cent  overload  on  the  side  l)earings  without  exceeding' 
a  fibre  stress  of  12,000  IIj.  per  .sq.  in.     .\11  surfaces  of  con 
tact  l)etween  the  journal  boxes  and  the  side  frames  are  pn;- 
tectcd   against   wear  l)y  .i/16-in.   hard   steel  liners.      On   thi 
end  journal  boxes  the.se  liners  are  shaj^ed  to  fit  the  top  an<l 
sides  of  the  Ixixes  as  well  as  the  vertical  flanges.     For  t\u 
middle  journal   boxes  the  liners  are  attached  to  the  frann 
>urfaces. 

The  truck  has  btrn  designed  for  either  clasp  or  singh 
brakes.  The  trucks  furnished  for  single  brakes  differ  from 
those  designed  for  the  clasp  brake  rigging  only  in  the  shap' 
of  the  side  frames.  For  the  single  brake  rigging  the  frame- 
terminate  at  the  ()ut>ide  spring  pockets  for  the  end  journal 
lio.xes. 


Adaptability  Secured  in  New  Post  Drill 


DEI.XILS  of  an  apj)licatii>n  of  Black  &  Becker  portable 
eUitrii.  ilrill>  to  lieiuli  drill  .>-tand>  were  given  on  page 
740  (.1  ihe  Xoveml)er  Riiil'^iny  Mcchnuicul  Jiiij^incer. 
Since  that  time  the  idea  of  the  i»ench  drill  stand  has  been 
e.xtended  to  make  the  stand  attachable  to  a  post  ;<r  wall, 
whichever  is  more  convenient.  Standard  portable  electric 
drills  of  capacities  fnmi  \s  in.  to  's  in.  are  used  in  the  new 
{M>st  or  wall  drill,  and  the  principal  change  from  the  bencli 
stand,  previously  described,  has  been  to  increase  the  l-ngth  of 
the  l~s  in.  steel  shaft  and  to  arrange  for  holding  it  rigidly  to 
the  [>ost  bv  means  (,f  heavy  brackets  at  tile  top  and  bottom. 
One  other  change  has  been  in  the  arrangement  for  raising, 
lowering  or  swinging  the  table.  .-Ml  adjustments  of  the  table 
are  secured  by  means  of  the  clamping  screw  shown  in  the 
illustration. 

.Attachment  of  the  drill  to  the  stand  ma\  Ix.'  easilv  and 
quickly  accomplished.  As  shown  in  the  illustration,  the 
brackets  carrying  the  drill  can  l>e  raised,  lowered  or  swung 
around  on  the  vertical  column  and  secured  in  any  desired 
position  by  means  of  a  split  collar  and  clamping  screw.  A 
strong  spiral  spring  returns  the  drill  to  the  high  position 
when  the  feed  lever  is  released.    .\s  both  the  drill  brackets 


.'.nd  drilling  table  have  horizontal  and  vertical  adjustments 
the  wall   drill   is  an  unusually   flexible  outfit,  and   for  this 
reason  is  adap.table  to  a  great  variety  of  uses.     It  is  made  by 
the  Black  &:  Becker  Manufacturing   Co.,   Towson   Height-^. 

Baltimore.  Md. 

Specifications  for  the 
new  [)ost  drill  call  for  a 
column  length  of  46  in., 
vertical  adjustment  of  drill 
255^4  in.,  drilling  radius 
7  in.,  horizontal  adjust- 
ment of  drill  180  deg.. 
feed  by  lever.  4^  in.,  and 
net  weight  80  lb. 

The  extra  lone  feed 
lever,  illustrated,  gives  a 
feed  ratio  of  approximate- 
ly six  to  one.  or  in  other 
words,  a  pressure  of  80  lb. 
applied  to  the  handle 
feeds  the  drill  under  480 

Black   and    Decker  Post   Drill  lb.     pressure. 
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Rotary  Wire  Brush  for  Cleaning  Operations 

\ ROTARY  wire  brush  has  been  desij^ned  by  the  Inde-  able  with  the  u'rindiny  wheel,  an  arranijement  which  in  reality 
f)endent  Pneumatic  Tool  Co.,  Chicago,  for  use  with  provides  two  t«M)l>  in  cue.  since  the  machine  may  !h-  used 
the  No.  71  Thor  jmeumatic  grinder.     It  is  interchange-      eitlier  as  a  pneumatic  grinder  with  a  4  in.  emery  wheel,  or 

,.:  .;  as  a  rotary  wire  brush  for  cleaning  oj)erations.  * 

The  face  oi  the  Itrush  i^  5  in.  in  diameter  and.  as  shown 
in  tlie  illustration,  all  wires  are  of  e(|ual  length.  Ix'ing  hair- 
j)in  shaj)ed  and  made  (jf  specially  treated  steel.  The  ton- 
cave  back  allows  the  wires  to  l)end  under  pressure  without 
breaking.  By  using  thi<  bru>-h  a  large  amount  of  time  cm 
be  saved  over  that  re<iuired  by  hand  for  the  removal  of  paint, 
rust,  scale,  grit,  etc.    It  is  particularly  u.seful  on  steel  cars, 

Thor  Rotary   Wire   Brush   Designed  for  Cleaning   Operations  tank?,   frames,  castings,   sheet   metal   and  Other  materials. 


Duplex  Compensating  Suspension  for  Tractors 


THE  Baker  R  &  L  Com[)any,  Cleveland,  Ohio,  announces 
its  new  series  C  models  of  electric  industrial  tractors 
and  trucks  replacing  the  series  B  machines  produced 
luring  the  past  three  and  one-half  years.  \n  important 
feature  of  the  new  machines  is  the  ingenious  manner  in  which 
the  heavy  thrusts  of  the  a.xle  and  the  driving  and  braking 
-trains  are  resisted  through  what  is  known  as  the  duplex 
ompensating  suspension.  This  suspension  positively  resists 
dl  tonjue  and  driving  strain,  provides  for  free  s|)ring  action 
:ind  maintains  accurate  alinement  at  all  times  k'tween  the 
ixle  and  the  frame. 

Referring  to  Fig.   1,  it  will  be  seen  that  the  axle  is  sus- 
[tended  by  means  of  two  \  -shaped  yokes  through  large  ball 


when  tonjue  reactions  are  taken  through  sliding  surfaces 
used  in  conventional  constructions,  Tiie  large,  lubricated, 
trunnion  bearings  and  adjustable  ball  and  socket  joints  insure 


Fig.    2. — Driving    Axle    Equipped    with    Duplex    Compensating    Sus- 
pension .       .       '        . 

duraljility  of  part>  for  the  life  of  the  machine.    A  phantom 
view  of  the  mechanism  is  shown  in  Fig.  2. 

Emphasis  is  laid  on   the  importance  of  the  duplex  com- 
pensating   suspension    because    machines   of    the    industrial 


.  _  Fig.    1 — Line    Drawing    of    Duplex    Compensating    Suspension 

and  socket  joints  on  the  axle  and  trunnion  bearings  on  the 
truck  frame.  The  horizontal  or  driving  yoke  .1  transmits  the 
driving  power  from  the  axle  to  the  frame  while  the  vertical 
or  torque  yoke  C  resists  "tonjue"  or  the  tendency  of  the  axle 
to  rotate  and  al.so  has  a  slight  forward  and  backward  motion 
when  compensating  for  the  angular  movement  of  the  driving 
yoke.  >"    .,.   -  ^ 

Tile  double  concentric  helical  springs  (not  shown  on  the 
drawiiiiz)  support  only  the  truck  load.  'I'hey  are  loosel\ 
seated  in  the  frame  and  axle  members  which  are  tied  together 
against  rebound  with  spring  i)olts,  swiveling  in  their  .sockets. 
The  flexibility  provided  by  this  construction  permits  the 
driving  axle  to  negotiate  either  smooth  or  rough  road  sur- 
faces, increasing  traction  without  loss  of  power  efficiency  or  truck  type  are  subjected  to  extremely  severe  torque  stres.ses. 
clamping  or  binding  the  parts.  Of  equal  importance  is  the  .\lthough  operated  at  slow  speed  they  are  frequently  bumjx^d 
elinvnation   of  maintenance  expense,  looseness  and   rattling      into  hea\y  objects  and  throughout  their  life  must  resist  the 


Fig.  3. — View   Showing    Method   of   Making   Impact  Tests 
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strains  ccxning  from  abrupt  starting  and  stopping.  In  fact, 
many  operators  change  abruptly  from  full  speed  ahead  to  full 
speed  reverse,  subjecting  the  machine  to  heavier  strains  than 
are  ever  encountered  in  other  vehicle  work. 

Sample  machines  incorporating  this  new  feature  were  sub- 
jected to  some  unusual  tests  of  a  spectacular  nature  and 
stood  up  satisfactorily  under  strains  which  would  easily  have 


caused  failure  to  trucks  equipped  with  a  less  rugged  and 
flexible  type  of  spring  suspension.  In  one  of  the  tests  a 
tractor,  shown  in  Fig.  3,  equipped  with  duplex  compensating 
suspension  was  operated  down  a  12J/4  per  cent  ramp  at  10 
miles  per  hour  as  an  impact  test.  The  tractor  struck  a  blow 
of  46  tons  against  the  bumping  post  without  damage  to  the 
spring  suspension  or  other  parts. 


Automatic  Valves  Reduce  Boiler  Shut  Downs 


MODERN  power  plants  with  their  batteries  of  boilers, 
headers  and  many  branch  steam  pipes,  are  susceptible 
to  disastrous  accidents  and  expensive  shutdowns  in 
the  case  of  bursting  boiler  tubes  or  steam  pipes.  As  a  safety 
feature,  the  Golden- Anderson  Valve  Specialty  Co.,  Pitts- 
burgh, Pa.,  has  developed  an  automatic,  double-cushioned, 
triple  acting,  non-return  valve  for  application  in  the  main 
steam  lines.  The  valve  is  entirely  automatic  in  action,  and 
in  case  of  a  split  boiler  tube  or  broken  steam  pipe,  a  reduction 
of  pressure  of  1  lb.  or  more  below  the  pressure  of  the  other 
boilers  will  cause  the  valve  to  close  and  isolate  the  boiler  in- 
volved, thus  allowing  the  other  boilers  to  give  uninterrupted 
service. 

Should  a  break  occur  in  a  header  or  steam  line,  the  valve 
on  every  boiler  will  instantly  close,  thus  eliminating  the  havoc 
which  would  occur  were  the  live  steam  from  all  the  boilers 
permitted  to  escape  through  the  break.  It  is  also  maintained 
that  this  valve  equalizes  the  load  between  all  the  boilers  au- 
tomatically and  makes  possible  the  immediate  location  of  a 
lagging  or  sluggish  boiler. 

There  is  no  need  for  hand  operation  as  the  valve  automa- 
tically cuts  in  the  boiler  or  cuts  it  out  as  the  pressure  equals 
or  becomes  less  than  the  other  boilers.  If  the  steam  gage 
should  become  defective  and  inaccurate  the  boiler  cannot  be 
cut  in  prematurely,  as  may  happen  with  ordinary  hand  stop 
globe  valves.  At  any  time  while  in  service  under  pressure 
the  valve  may  be  instantly  tested  or  closed  from  the  boiler 
room  floor  or  other  remote  point. 

The  valve  is  fitted  with  special  dash  pots  which  provide 
against  any  hammering,  pounding  or  spinning,  and  this  fea- 
ture assures  smooth  and  durable  operation.  In  the  design  of 
the  valve,  particular  attention  has  been  paid  to  provide  ade- 
quate strength  for  the  constant  strain  and  vibration  of  a  pip- 
ing system.  Perfect  alignment  is  secured  at  all  times  and 
this  prevents  the  binding  and  sticking  commonly  encountered. 

Referring  to  the  sectional  view  of  the  valve,  it  will  be  noted 
that  the  outside  dash  pot  B  is  securely  anchored  to  a  shoulder 
of  the  valve  body  by  numerous  cap  bolts.  This  dash  pot  acts 
as  a  cylinder  for  the  inside  dash  pot  A  which  is  firmly  fast- 
ened to  valve  disk  D  by  a  large  lock  nut.  The  design  of  the 
two  dash  pots  affords  a  primary  and  a  secondary  cushioning 
(double  cushion)  effect  which  positively  prevents  any  ham- 
mering or  pounding.  In  case  of  an  accident  causing  sudden 
closure  of  the  valve,  the  double  cushion  allows  an  instanta- 
neous drop  of  the  valve  to  within  %  in.  of  the  seat  and  then 
it  closes  smoothly  under  the  control  of  the  secondary  cushion, 
preventing  disastrous  closure. 

Automatic  valves  are  usually  placed  on  top  of  the  boiler 
nozzle  or  installed  in  the  steam  line  leading  from  the  boiler; 
also  in  branch  lines  leading  from  the  header.  The  automatic 
shot  pilot  valve  is  located  adjacent  to  the  main  valve  and 
piped  into  the  header  at  about  15  ft.  from  the  main  valve  on 
its  outlet  side.  The  automatic  testing  feature  is  connected 
between  the  pilot  and  main  valve  and  extended  to  the  boiler 
room  floor.  Boiler  pressure  is  applied  underneath  the  disk  D 
and  the  valve,  being  balanced,  will  open  automatically  when- 
even  the  pressure  underneath  the  disk  equals  that  above  it. 
On  reverse  steam  flow,  as  a  result  of  less  pressure  beneath  the 


disk  D  than  above  it,  the  valve  will  operate  within  1  lb. 
variation. 

In  the  case  of  a  broken  steam  line  or  header  with  the 
valve  working  at  150  lb.  pressure  and  the  pilot  valve  set  for 
8  lb.  differential,  the  instant  pressure  above  the  main  valve 
disk  drops  to  142  lb.  or  less,  it  will  permit  the  pilot  valve  to 
open  and  release  the  steam  from  between  the  dash  pots.  The 
main  valve  will  then  be  instantly  closed  by  the  boiler  pressure 
accumulating  above  dash  pot  A  through  by-pass  in  valve 
disk  D,  thereby  shutting  off  all  steam  flow  through  the  valve. 
The  differential  pressure  may  be  decreased  or  increased  by 


FOR  TESTING  OR  CLOSING 
TRIPLE  VALVE  INDEPENDENT 
OF  fnLOT  VALVE 


Golden-Anderson  Automatic,  Non   Return  Valve 

changing  the  weight  of  shot  in  the  pilot  valve.  .'Vn  8  lb.  dif- 
ferential is  usually  maintained  which  prevents  premature 
closing  or  tripping  on  unusual  steam  requirements. 

The  valve  is  equipped  with  a  hand  wheel  and  may  be 
closed  at  any  time  like  an  ordinary  stop  valve.  It  will  be 
noted,  however,  that  the  stem  is  not  connected  to  the  disk,  but 
merely  bears  against  it.  Therefore,  when  testing  a  boiler 
hydrostatically  the  automatic  valve  can  be  left  in  automatic 
position,  which  allows  it  to  float  during  the  test  and  avoids 
strain  on  its  parts. 

An  automatic  valve  should  be  tested  automatically.     By 
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means  of  the  automatic  testing  feature  of  this  valve,  it  is  sizes  and  several  different  patterns,  including  the  angle  pat- 
possible  to  exhaust  the  steam  between  the  dash  pots  at  any  tern,  globe  pattern,  vertical  discharge  elbow  pattern,  dowB- 
time  and  determine  whether  the  valve  will  close  or  not.  The  ward  discharge  elbow  pattern,  cross  pattern,  globe  pattern 
Goiden-Anderson    automatic  valves   are  made   in  different  for  use  where  head  room  is  limited,  and  others. 


Cone  Drive  Plain  Milling  Machine 


ANEW  No.  4  plain  milling  machine  with  cone  type 
drive  has  been  developed  recently  by  the  Ford-Smith 
Machine  Company,  Ltd.,  Hamilton,  Canada.    As  in 
the  usual  milling  machine  construction,  special  attention  has 
been  given  to  locating  control  handles  for  all  movements  of 
the  knee  and  table  within  easy  reach  of  the  operator.     In 


Ford-Smith   No.  4  Plain   Miller  Equipped   With  Cone   Drive 

addition,  rapid  power  traverse  in  all  directions  is  secured,  to- 
gether with  safety  clips.  An  exceptional  feed  range,  vary- 
ing from  .006  in.  to  1.56  in.  per  revolution  of  the  spindle,  is 
provided.  Rigidity  of  the  knee  is  secured  by  eliminating 
holes  in  either  the  top  or  sides.  A  narrow  guide  is  provided 
for  the  saddle  on  the  knee.  As  shown  in  the  illustration,  a 
feed  dial  at  the  operator's  hand  indicates  all  feeds.    Power 


feeds  and  automatic  trips  are  arranged  in  all  directions. 

Special  attention  is  called  to  the  positive  locking  of  the 
arbor  supports  on  the  overarm  and  of  the  overarm  in  the 
column.  The  column  is  of  box  section  construction  with 
heavy  walls  and  bars  for  supporting  the  knee  and  bearings. 
MicrOTneter  adjustments  by  means  of  graduated  collars  read- 
ing to  1/1000  in.  are  provided  for  the  table  screw,  cross  screw 
and  elevating  screw.  The  table  is  unusually  stiff  with  wide 
bearings  and  great  depth.  The  feed  box  is  not  carried  on  the 
column  in  the  usual  manner,  but  is  bolted  to  an  extension  of 
the  saddle  on  the  knee.  This  construction  makes  possible 
the  arrangement  of  the  dial  feed  hand  wheel,  handy  to  Ae 
operator,  at  the  working  position  at  the  front  of  the  knee. 

Twelve  changes  of  speed  are  obtained  from  the  dial  which, 
in  conjunction  with  the  coarse  feed  handle  at  the  side  of  the 
column,  gives  24  changes  when  the  back  gear  is  in  mesh. 
For  ordinary  work  the  feed  is  driven  from  the  feed  pinion 
geared  to  the  spindle,  but  when  the  back  gears  are  engaged 
the  feed  may  he  driven  from  the  cone  pinion,  which  speeds 
up  the  whole  feed  mechanism  3  to  1,  or  10.8  to  1,  according 
to  the  ratio  of  the  back  gear  engaged,  thus  making  possible 
exceptionally  coarse  feeds. 

The  rapid  p>ower  lever  must  be  held  in  position  by  hand 
while  the  rapid  power  is  engaged,  making  the  mechanism 
practically  fool  proof.  As  an  extra  precaution,  however,  a 
safety  trip  device  is  provided  should  the  rapid  power  or  feed 
overrun  at  any  time.  The  countershaft  is  of  the  two-speed, 
friction  type  with  self-oiling  bearings.  Frictiwi  dutches  are 
of  an  improved  expanding  type  carefully  balanced  wiA 
means  of  taking  up  wear. 

Specifications  for  the  Ford-Smith  No.  4  miller  call  for  a 
table  working  surface  71  in.  by  14^4  in-  Three  ^  in.  T- 
slots  are  provided.  The  longitudinal,  cross  and  vertical 
traverse  are  42  in.,  12  in.  and  20  in.,  respectively.  The  dis- 
tance from  the  face  of  the  column  to  the  base  is  30  in. 
Eighteen  spindle  speeds,  ranging  frcnn  14  to  450  r.p.m.,  are 
provided.  The  overarm  diameter  is  4^  in.,  and  the  dis- 
tance from  the  center  of  the  arbor  to  the  underside  of  the 
arm  is  7^  in.  Twenty-four  speeds  are  provided  with  the 
back  gear  in  and  12  without  the  back  gear.  The  feeds  per 
revolution  of  spindle  range  from  .002  in.  to  .39  in.  for  tbc 
cross  and  elevation.  Rapid  power  traverse  for  the  longi- 
tudinal, cross  and  vertical  movements  are  at  the  rates  o£, . 
130,  33  and  11  in.  per  min.,  respectively. 


Gap  Crane  Saves  Erecting  Shop  Heaclroom 


ONE  of  the  most  formidable  problems  imposed  in  the 
design  of  modem  locomotive  repair  shops  is  to  provide 
a  traveling  crane  capable  of  lifting  a  complete  locomo- 
tive high  enough  so  that  it  may  be  carried  over  the  tops  of 
other  engines  in  the  shc^  to  be  set  down  at  some  other  point. 
With  the  rapid  increase  in  the  length  and  weight  of  locomo- 
ives,  so  that  90-ft.  cranes  are  now  common,  this  utility  has 
added  greatly  to  the  cost  of  erecting  shops.  One  feature  that 
has  been  especially  troublesome  is  the  great  headroom  re- 
quired. Thus,  with  adequate  allowance  made  for  clearance, 
the  height  of  a  locomotive  on  the  floor,  plus  that  of  another 
one  being  passed  over  the  top  of  it,  plus  the  depth  of  the 


traveling  crane  and  its  trolley,  gives  a  total  height  of  54  to 
56  ft.  or  more  iroca  the  floor  to  the  underside  of  the  roof 
trusses.  This  height  is  obviously  a  source  of  great  expense 
in  construction  and  is  also  a  disadvantage  in  the  ojieration 
of  the  shop  because  of  the  waste  of  heat,  inefficient  illumina- 
ticHi  and  disadvantageous  height  to  which  the  crane  operator 
is  removed  from  the  floor. 

An  appreciation  of  these  shortcomings  of  the  prevailing  ar- 
rangement of  shop  structures  has  led  to  the  development  of 
the  "gap  crane"  erecting  shop  by  which  from  15  to  18  ft.  of 
the  vertical  height  of  the  shop  building  may  be  saved.  The 
idea  is  simple.    The  girders  of  the  crane  are  spread  apart  a 
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strains  coming  from  abrupt  starting  and  stopping.  In  fact, 
many  operators  change  abruptly  from  full  speed  ahead  to  full 
speed  reverse,  subjecting  the  machine  to  heavier  strains  than 
are  ever  encountered  in  other  vehicle  work. 

Sample  machines  incorporating  this  new  feature  were  sub- 
jected to  some  unusual  tests  of  a  spectacular  nature  and 
stood  up  satisfactorily  under  strains  which  would  easily  have 


caused  failure  to  trucks  equipped  with  a  less  rugged  and 
flexible  type  of  spring  suspension.  In  one  of  the  tests  a 
tractor,  shown  in  Fig.  3,  equipped  with  duplex  compensating 
suspension  was  operated  down  a  12J^  per  cent  ramp  at  10 
miles  per  hour  as  an  impact  test.  The  tractor  struck  a  blow 
of  46  tons  against  the  bumping  post  without  damage  to  the 
spring  suspension  or  other  parts. 


Automatic  Valves  Reduce  Boiler  Shut  Downs 


MODKRX  power  plants  with  their  batteries  of  l>oilers, 
headers  and  many  branch  steam  pipes,  are  susceptible 
to  disastrous  accidents  and  expensive  shutdowns  in 
the  case  of  bursting  boiler  tubes  or  steam  pipes.  As  a  safety 
feature,  the  Golden -Anderson  Valve  Specialty  Co.,  Pitts- 
liuriih.  Pa.,  has  developed  an  automatic,  double-cushioned, 
trij)le  acting,  non-return  valve  for  application  in  the  main 
steam  lines.  The  valve  is  entirely  autc^matic  in  action,  and 
in  case  of  a  split  boiler  tul)e  or  broken  steam  pipe,  a  reduction 
of  pressure  of  1  lb.  or  more  below  the  pressure  of  the  other 
i)oilers  will  cause  the  valve  to  close  and  isolate  the  boiler  in- 
volved, thus  allowing  the  other  boilers  to  give  uninterrupted 
sen'ice. 

Should  a  break  occur  in  a  header  or  steam  line,  the  valve 
on  every  boiler  will  instantly  close,  thus  eliminating  the  havoc 
which  would  occur  were  the  live  steam  from  all  the  boilers 
permitted  to  escape  throuuh  the  Ijreak.  It  is  also  maintained 
that  this  valve  c^|uali/es  the  load  l)etween  all  the  boilers  au- 
tomatically and  makes  possible  the  immediate  location  of  a 
lagging  or  sluggish  l)oiler. 

There  is  no  need  for  hantl  operation  as  the  valve  automa- 
tically cuts  in  the  boiler  or  cuts  it  out  as  the  pressure  equals 
or  becomes  less  tiian  the  other  lK)ilers.  If  the  steam  gage 
should  Itecome  defective  and  inaccurate  the  boiler  cannot  be 
cut  in  prematurely,  as  may  liappen  with  ordinar}-  hand  stop 
globe  valves.  At  any  time  while  in  service  under  pressure 
the  valve  may  be  instantly  tested  or  closed  from  the  boiler 
room  floor  or  other  remote  point. 

The  valve  is  fitted  with  special  dash  pots  which  provide 
against  any  hammering,  pounding  or  spinning,  and  this  fea- 
ture assures  smooth  and  durable  operation.  In  the  design  of 
the  valve,  particular  attention  has  been  paid  to  provide  ade- 
quate .strength  for  the  constant  strain  and  vibration  of  a  pip- 
ing system.  Perfect  alignment  is  secured  at  all  time?  and 
this  prevents  the  binding  and  sticking  commonly  encountered. 

Referring  to  the  sectional  view  of  the  valve,  it  will  be  noted 
that  the  outside  dash  pot  B  is  securely  anchored  to  a  shoulder 
of  the  valve  Ixidy  by  numerous  cap  bolts.  Tiiis  dash  pot  acts 
as  a  cylinder  for  the  inside  dash  jx>t  A  which  is  firmly  fast- 
ened to  valve  d\A  P  bv  a  large  hxk  nut.  The  design  of  the 
two  dash  pots  affords  a  primary  and  a  secondary'  cushioning 
(double  cushion)  effect  which  positively  prevents  any  ham- 
mering or  pounding.  In  case  of  an  accident  causing  sudden 
closure  of  the  valve,  the  double  cu-hion  allows  an  instanta- 
neous drop  of  the  valve  to  within  %  in.  of  the  seat  and  then 
it  closes  smoothly  under  the  control  of  the  secondary'  cushion, 
preventing  disastrous  closure. 

Automatic  valves  are  u.sually  placed  on  top  of  the  boiler 
nozzle  or  in.stalled  in  the  steam  line  leading  from  the  boiler; 
also  in  liranch  lines  leading  from  the  header.  The  automatic 
.shot  pilot  valve  is  located  adjacent  to  the  main  valve  and 
piped  into  the  header  at  about  15  ft.  from  the  main  valve  on 
its  outlet  side.  The  automatic  testing  feature  is  connected 
between  the  pilot  and  main  valve  and  extended  to  the  boiler 
room  floor.  Boiler  pressure  is  applied  underneath  the  disk  I) 
and  the  valve,  being  balanced,  will  open  automatically  when- 
even  the  pressure  underneath  the  disk  equals  that  above  it. 
On  reverse  steam  flow,  as  a  result  of  less  pressure  beneath  the 


disk  D  than  above  it,  the  valve  will  operate  within  1  li , 
variation. 

In  the  case  of  a  broken  steam  line  or  header  with  tl  ? 
valve  working  at  150  lb.  pressure  and  the  pilot  valve  set  for 
S  lb.  differential,  the  instant  pressure  above  the  main  valvc 
disk  drops  to  142  lb.  or  less,  it  will  permit  the  pilot  valve  to 
open  and  release  the  steam  from  between  the  dash  pots.  Th- 
main  valve  will  then  be  instantly  closed  by  the  boiler  pressur* 
aicumulating  above  dash  pot  A  through  by-pass  in  valve- 
disk  D,  thereby  shutting  off  all  steam  flow  through  the  valvt 
The  differential  pressure  may  be  decreased  or  incrt-jsed  bv 


FOP  TESTING  OR  CLOSING 
TRIPLE  VALVE  INDEPENDENT 
OF  PILOT  VALVE 


Golden-Anderson    Automatic,   Non    Return   Valve 

changing  the  weight  of  shot  in  the  j)i]ot  valve.  .\n  S  lb.  dif- 
ferential is  usually  maintained  which  prevent.^  premature 
closing  or  tripping  on  unusual  .steam  re(|uirements. 

The  valve  is  equipped  with  a  hand  wheel  and  may  be 
closed  at  any  time  like  an  ordinar}'  stop  valve.  It  will  be 
noted,  however,  that  the  stem  is  not  connected  to  the  disk,  but 
merely  bears  against  it.  Therefore,  when  testing  a  boiler 
li\drostatically  the  automatic  valve  can  be  left  in  automatic 
l>osition,  which  allows  it  to  float  during  the  test  and  avoids 
strain  on  its  parts. 

An  automatic  valve  should  be  tested  automatically.     By 
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nit  as  of  the  automatic  testing  feature  of  this  valve,  it  is  sizes  and  several  different  ])atterns.  including  the  angle  pat- 

po-  ible  to  exhaust  the  steam  between  the  dash  pots  at  any  tern,  globe  pattern,  vertical  discharge  elbow  pattern,  dowii- 

tin     and  detennine  whether  the  valve  will  close  or  not.    The  ward  discharge  elbow  pattern,  cross  pattern,  glolje  pattern 

G    len-Anderson    automatic   valves   are   made   in   different  for  use  where  head  room  is  limited,  and  others. 


Cone  Drive  Plain  Milling  Machine 


\NEW  No.  4  plain  milling  machine  with  cone  type 
drive  has  been  developed  recently  by  the  Ford-Smith 
Machine  Company,  Ltd.,  Hamilton,  Canada.    As  in 
t-     usual  milling  machine  construction,  special  attention  has 
t .   n  given  to  locating  control  handles  for  all  movements  of 
t      knee  and  table  within  easy  reach  of  the  operator.     In 


Ford-Smith    No.  4  Plain    Miller   Equipped    With   Cone    Drive 

!  Idition,  rapid  power  traverse  in  all  directions  is  secured,  to- 
^'ether  with  safety  clips.  An  exceptional  feed  range,  vary- 
ing from  .006  in.  to  1.56  in.  per  revolution  of  the  spindle,  is 
provided.  Rigidity  of  the  knee  is  secured  by  eliminating 
lioles  in  either  the  top  or  sides.  A  narrow  guide  is  provided 
for  the  saddle  on  the  knee.  As  shown  in  the  illustration,  a 
feed  dial  at  the  operator's  hand  indicates  all  feeds.    Power 


feeds  and   automatic   trips   are   arranged   in   all   directions. 

Special  attention  is  called  to  the  positive  locking  of  the 
arbor  supports  on  the  overarm  and  of  the  overarm  in  the 
column.-  The  column  is  of  box  section  construction  with 
heavy  walls  and  bars  for  supporting  the  knee  and  Ix^arings. 
Micrometer  adjustments  by  means  of  graduated  collars  read- 
ing to  1/1000  in.  are  provided  for  the  table  screw,  cross  screw 
and  elevating  screw.  The  table  is  unu-^ually  stiff  with  wide 
bearings  and  great  depth.  The  feed  box  is  not  carried  on  the 
column  in  the  usual  manner,  but  is  bolted  to  an  extension  of 
the  saddle  on  the  knee.  This  construction  makes  possible 
the  arrangement  of  the  dial  feed  hand  wheel,  handy  to  the 
operator,  at  the  working  position  at  the  front  of  the  knee. 

Twelve  changes  of  speed  arc  obtained  from  the  dial  which, 
in  conjunction  with  the  coarse  feed  handle  at  the  side  of  the 
column,  give?  24  changes  when  the  back  gear  is  in  mesh. 
For  ordinary  work  the  feed  is  driven  from  the  feed  pinion 
geared  to  the  spindle.-  but  when  the  back  gears  are  engaged 
the  feed  may  be  driven  from  the  cone  pinion,  which  speeds 
up  the  whole  feed  mechanism  .Mo  1.  or  10.8  to  1,  according 
to  the  ratio  of  the  back  gear  engaged,  thus  making  possible 
exceptionally  coarse  feeds. 

The  rapid  power  lever  must  be  held  in  position  by  hand 
while  the  rapid  power  is  engaged,  making  the  mechanism 
practically  fool  proof.  .\s  an  extra  precaution,  however,  a 
safety  trip  device  is  provided  should  the  rapid  power  or  feed 
overrun  at  any  time.  The  countershaft  is  of  the  two-speed, 
friction  t}-pe  with  self-oiling  bearings.  Friction  clutches  are 
of  an  improved  expanding  type  carefully  balanced  with 
means  of  taking  up  wear. 

Specifications  for  thcf'  Ford-Smith  No.  4  miller  call  for  a 
table  working  surface  71  in.  by  14^4  in-  Three  ^4  in.  T- 
slots  are  provided.  The  longitudinal,  cross  and  vertical 
traverse  are  42  in..  12  in.  and  20  in.,  respectively.  The  dis- 
tance from  the  face  of  the  column  to  the  base  is  30  in. 
Eighteen  spindle  speeds,  ranging  from  14  to  450  r.p.m.,  are 
provided.  The  overarm  diameter  is  4^  in.,  and  the  dis- 
tance from  the  center  of  the  arbor  to  the  underside  of  the 
arm  is  7^4  ir>-  Twenty-four  speeds  are  provided  with  the 
back  gear  in  and  12  without  the  back  gear.  The  feeds  per 
revolution  of  spindle  range  from  .002  in.  to  .39  in.  for  the 
cross  and  elevation.  Rapid  power  traverse  for  the  longi- 
tudinal, cross  and  vertical  movements  are  at  the  rates  of 
130,  53  and  11  in.  per  min,,  respectively. 


Gap  Crane  Saves  Erecting  Shop  Headroom 


ONE  of  the  most  formidable  problems  imposed  in  the 
design  of  modern  locomotive  repair  shops  is  to  provide 
a  traveling  crane  capable  of  lifting  a  complete  locomo- 
ive  high  enough  so  that  it  may  be  carried  over  the  tops  of 
'ther  engines  in  the  shop  to  be  set  down  at  some  other  point. 
'.Vith  the  rapid  increa.se  in  the  length  and  weight  of  locomo- 
ives.  so  that  90-ft.  cranes  are  now  common,  this  utility  has 
:dded  greatly  to  the  cost  of  erecting  shops.  One  feature  that 
las  been  especially  troublesome  is  the  great  headroom  re- 
luired.  Thus,  with  adequate  allowance  made  for  clearance, 
he  height  of  a  locomotive  on  the  floor,  plus  that  of  another 
>ne  being  passed  over  the  top  of  it,  plus  the  depth  of  the 


traveling  crane  and  its  trolley,  gives  a  total  height  of  54  to 
56  ft.  or  more  from  the  floor  to  the  underside  of  the  roof 
trusses.  This  height  is  obviou.'^ly  a  source  of  great  expense 
in  construction  and  is  also  a  disadvantage  in  the  operation 
of  the  shop  because  of  the  waste  of  heat,  inefficient  illumina- 
tion and  disadvantageous  height  to  which  the  crane  operator 
is  removed  from  the  floor. 

An  appreciation  of  tluse  shortcomings  of  the  prevailing  ar- 
rangement of  shop  structures  has  led  to  the  development  of 
the  "gap  crane"  erecting  shop  by  which  from  15  to  18  ft.  of 
the  vertical  height  of  the  shop  building  may  be  savtnl.  The 
idea  is  simple.     The  girders  of  the  crane  are  spread  apart  a 
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sufficient  distance  to  permit  the  locomotive  to  be  lifted  up  be- 
tween them.  As  a  consequence  the  crane  may  occupy  the 
same  vertical  position  as  the  locomotive,  and  the  vertical 
height  between  the  floor  and  the  underside  of  the  roof  trusses 
consists  of  the  height  of  the  locomotive  on  the  floor,  plus  the 
height  of  the  locomotive  in  the  air,  plus  the  necessary  clear- 
ance. The  idea  will  be  understood  more  clearly  after  an 
examination  of  the  illustrations. 

The  gap  crane  is  made  up  of  four  girders  arranged  in 


be  provided  and  the  two  arranged  to  serve  as  twin  cranes. 
One  point  not  to  be  overlooked  in  considering  this  develop, 
ment  is  the  need  in  any  modern  shop  of  auxiliary  or  mes- 
senger cranes  of  10  to  20  tons  capacity.  In  the  modem  shop 
where  high  headroom  has  had  to  be  provided  for  the  lift-uver 
operations,  the  auxiliary  cranes  have  been  usually  operated 
on  a  separate  runway  about  27  ft.  above  the  floor  and  there- 
fore from  12  to  16  ft.  below  the  runway  upon  which  the 
large  capacity  crane  is  supported  and  thus  the  small  cranes 
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How  a   Gap  Crane   Reduces  the   Required   Headroom   in   an   Engine  Shop 


pairs  with  the  two  pairs  separated  a  sufficient  distance  to 
allow  the  entire  locomotive  to  be  lifted  up  between  them. 
Four  trolleys  of  623^  tons  capacity  each  are  used  in  pairs 
with  the  hooks  or  lifting  devices  at  the  ends  of  the  fall  lines 
attached  to  lifting  beams  which  engage  the  front  and  rear 
ends  of  the  locomotive.  The  lifting  beam  at  the  front  end 
may  be  placed  either  under  the  extended  sills  or  side  frames 
which  support  the  pilot  truck  or  may  be  provided  with  ad- 
justable saddle  blocks  and  placed  under  the  front  end  of  the 


are  enabled  to  operate  without  any  appreciable  interference 
with  the  large  cranes.  With  the  use  of  the  gap  crane  in  shops 
of  10  to  12  pits  in  erecting  aisles,  it  is  believed  that  the  use 
of  a  single  crane  runway  for  both  the  heavy  and  light  ca- 
pacity cranes  will  work  out  very  satisfactorily.  With  larger 
shops  than  this  a  more  satisfactory  arrangement  would  be  to 
have  the  heavy  cranes  operated  on  a  runway  at  an  elevation 
of  24  to  27  ft.  above  the  floor  level  and  the  light  cranes 
mounted  on  a  runway  sufficiently  high  to  enable  them  to 
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Cross  Sectional   Elevation   of  a  Gap   Crane 


boiler,  thus  giving  the  same  advantages  as  the  sling  rig  but 
with  greater  resistance  against  overturning,  a  safety  feature 
of  importance. 

The  gap  crane  may  be  constructed  as  a  single  unit  or  the 
two  pairs  of  girders  may  be  arranged  to  serve  as  independent 
"twin"  cranes  with  provision  for  multiple  unit  control  when 
they  are  used  together  for  lifting  a  locomotive.  Another  fea- 
ture of  this  development  is  the  facility  it  offers  for  adapta- 
tion to  old  shops  equipped  with  a  crane  of  limited  capacity. 
Thus,  if  a  shop  is  equipped  with  a  traveling  crane  of  120  or 
125  tons  capacity,  a  second  crane  of  the  same  capacity  may 


operate  over  the  tops  of  the  heavy  cranes.  While  this  would 
involve  some  loss  of  the  headroom  saved  by  the  use  of  the 
gap  crane,  it  would  accomplish  a  considerable  saving  in  the 
cost  of  the  steel  frame  of  the  building  as  compared  with  tbe 
case  where  the  heavy  section  columns  must  be  extended  to 
the  height  necessary  to  support  the  heavy  crane  at  the  hipii 
elevation. 

The  idea  of  the  "gap  crane"  erecting  shop  was  conceived 
by  Harvey  Shoemaker,  formerly  superintendent  of  motivi- 
power  of  the  Bangor  &  Aroostook,  and  construction  work  will 
be  carried  out  by  the  H.  K.  Ferguson  Co.,  Cleveland,  Ohio. 
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Heavy  Duty  Ball  Bearing  Dry  Grinder 


THE  Marschke  Manufacturing  Co.,  Indianapolis,  Ind., 
has  developed  recently  a  No.  18  heavy  duty,  ball-bear- 
ing grinder,  having  four  bearings.  The  machine  is  de- 
signed to  swing  either  18  in.  or  20  in.  by  3  in.  wheels  for  dry 
grinding.  The  hood  is  adjustable,  always  bringing  the  wheel 
to  I  he  front  of  the  hood,  and  an  automatic  control,  spark 


Marschke   No.  18  Ball   Bearing,  Dry  Grinder 


plate  adjustment  is  provided.  The  spark  plate  adjusts  it- 
self to  the  wheel  as  the  steady  rest  is  adjusted  to  the  wheel 
by  moving  the  hood.  This  is  done  by  one  hand  wheel,  no 
tools  being  required 

The  machine,  illustrated,  is  provided  with  an  exhaust  fan, 
mounted  inside  the  base.  The  fan  operates  on  S.  K.  F.  ball 
bearings  and  runs  by  means  of  a  silent,  high  speed  ciiain,  all 
parts  being  enclosed  in  a  housing  kept  free  from  dust  and 
grit.  The  machine  is  equipped  with  or  without  an  exhaust 
fan,  as  may  be  desired.  The  starter  is  mounted  on  the  back 
of  the  door  and  opens  with  the  door,  permitting  access  to  the 
blower.  The  machine  is  furnished  with  either  a  handle  or 
push  button  starter.  The  hood  support,  which  is  also  the 
outer  ell  for  the  exhaust,  is  equipped  with  an  opening  di- 
rectly underneath  the  hood  and  answers  for  several  purposes. 
It  is  used  as  a  clean-out,  and,  when  grinding  brass,  can  be 
opened,  the  heav\'  brass  particles  being  collected  in  a  con- 
tainer underneath.  This  construction  enables  the  brass  par- 
ticles to  be  saved  and  sold  with  other  brass  scrap. 

Specifications  for  the  new  18-in.  dr}'  grinder  call  for  a  7^/2 
hp.  motor  drive.  The  distance  from  the  floor  to  the  center 
of  the  arbor  is  34  in.  and  the  floor  space  required  is  32  in. 
by  64  in.  The  speed  of  the  motor  under  no  load  is  1,200 
r.p.m. ;  under  full  load,  approximately  1,160  r.p.m.  When 
direct  current  motor  drive  is  desired,  a  B.  F.  Sturtevant  motor 
is  applied  and  when  alternating  current  is  desired  a 
Marschke  motor,  designed  esp)ecially  for  this  work,  is  used. 


Rigidly  Constructed  Auto-Transformer  Starter 


THE  engineering  department  of  The  Cutler-Hammer 
Mfg.  JTo.,  Milwaukee,  Wis.,  has  devised  an  auto- 
transformer  starter  of  unusually  rigid  construction  to 
meet  the  severe  requirements  of  the  large  industrial  plant 
and  mine,  as  well  as  that  of  the  small  mill  and  factor\\  The 
simple  steel  construction — using  no  wood  or  castings  whatso- 
ever— the  absence  of  flexible  moving  leads,  and  the  ease  of 
inspection  of  the  contacts  and  adjustments  of  the  relays,  en- 
able this  starter  to  give  continuous  and  satisfactory  service  at 
a  low  upkeep  cost.  This  starter,  which  is  shown  in  the  illus- 
tration, consists  of  two  auto- transformers,  commutating 
mechanism,  low  voltage  release  and  duplex  overload  relay, 
all  enclosed  in  a  sheet  metal  case  with  the  operating  lever 
outside.  The  case  is  strongly  reinforced  with  angle  iron, 
and  has  a  hinged  cover  which  can  be  lifted  to  expose  the 
transformers  and  relay.  The  transformers  and  case  are  car- 
ried directly  on  the  supporting  brackets  and  may  be  readily 
mounted  on  the  wall,  switchboard,  or  any  post  or  pedestal. 

The  starter  is  operated  by  moving  the  operating  lever  for- 
ward to  the  starting  position  and  then  backward  to  the  run- 
ning position,  where  it  is  held  in  place  by  the  low-voltage 
mechanism.  Interlocks  prevent  moving  the  lever  directly  to 
the  running  position.  If  released  in  the  first  or  starting 
position,  the  lever  is  returned  to  neutral  by  a  spring.  Locked 
in  the  neutral  position  it  prevents  unauthorized  operation. 

Two  auto-transformers  connected  in  open  delta  are  used 
for  both  two  and  three  phase  service.  The  special  construc- 
tion of  the  transformer  core  allows  either  coil  to  be  easily  and 
quickly  replaced.  Each  coil  is  provided  with  three  accessible 
tans  which  give  50,  65  and  80  per  cent  of  full  line  voltage. 

The  low-voltage  mechanism  is  mounted  inside  the  case  on 
the  right-hand  side.  A  wire  from  the  armature  of  the  release 
coil  extends  through  the  case  near  the  operating  handle  and 
is  bent  to  form  a  hook,  a  slight  pull  on  which  releases  the 
starter  and  returns  the  handle  to  neutral.     Remote  control 


of  stopping  may  be  obtained    by    inserting    one    or    more 
normally   closed   pushbutton   switches    in    the    low-voltage 


starter  With  Oil  Tank  Lowered  and  Cover  Thrown  Back 

circuit.    Any  push  button  will  release  the  starter  mechanism. 

A  duplex  overload  relay  with  a  true  inverse  time  limit 

movement  is  mounted  inside  the  case    on    the    transformer 
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sufticient  distance  to  permit  the  locomotive  to  be  lifted  up  be- 
tween them.  As  a  consequence  the  crane  may  occupy  the 
same  vertical  position  as  the  locomotive,  and  the  vertical 
heitiht  between  the  flexor  and  the  underside  of  the  roof  trusses 
consists  of  the  height  of  the  locomotive  on  the  floor,  plus  the 
height  of  the  locomotive  in  the  air,  plus  the  necessarv-  clear- 
ance. The  idea  will  be  understood  more  clearly  after  an 
examination  of  the  illustrations. 

Tilt.-  <iap  crane  is  made  up  of  four  girders  arranged   in 


be  provided  and  the  two  arranged  to  ser\'e  as  twin  en  'ifj. 
One  point  not  to  be  overlooked  in  considering  this  devt'  ,p. 
ment  is  the  need  in  any  modern  shop  of  auxiliary  or  Mes- 
senger cranes  of  10  to  20  tons  capacity.  In  the  modern  -^  on 
where  high  headroom  has  had  to  be  provided  for  the  lift-  .\r 
operations,  the  auxiliary  cranes  have  been  usually  oper  ,  J 
on  a  separate  runway  al)out  27  ft.  above  the  floor  and  th.  re- 
fore  from  12  to  16  ft.  below  the  runway  upon  which  he 
large  capacity  crane  is  supported  and  thus  the  small  cr    ,es 
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pair.»  with  tlie  two  jjairs  ."^eitarated  a  sufficient  distance  to 
allow  the  entire  locomotive  to  be  lifted  up  between  them. 
Four  trolleys  of  ()2)/2  tons  cajtacity  each  are  used  in  pairs 
with  the  h(X)ks  or  lifting  devices  at  the  ends  of  the  fall  lines 
attached  to  lifting  beams  which  engage  the  front  and  rear 
ends  of  the  locomotive.  The  lilting  beam  at  the  front  end 
may  be  placed  either  under  the  extended  sills  or  side  frames 
which  support  the  pilot  truck  or  may  be  provided  with  ad- 
justable saddle  blocks  and  placed  under  the  front  end  of  the 


are  enabled  to  operate  without  any  apprecial)le  interfering 
with  the  large  cranes.  With  the  use  of  the  gap  crane  in  shu,  - 
of  10  to  12  pits  in  erecting  aisles,  it  is  believed  that  the  !.~r 
of  a  single  crane  runway  for  both  the  heavy  and  light  i 
l)acity  cranes  will  work  out  ver}-  satisfactorily.  With  laru'  r 
shops  than  this  a  more  satisfactory  arrangement  would  be  i<> 
have  the  heavy  cranes  operated  on  a  runway  at  an  elevation 
of  24  to  27  ft.  above  the  floor  level  and  the  light  craiu- 
mounted  on  a   runwav   sufficientlv   high   to  enaide  them  i  ■ 
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Cross    Sectional    Elevation    of   a    Gap    Crane 


lioiler,  thus  giving  the  -ame  advantages  as  the  sling  rig  but 
with  greater  resistance  against  overturning,  a  safet}'  feature 
of  importance. 

The  gap  crane  may  be  constructed  as  a  single  unit  or  the 
two  pairs  of  girders  may  be  arranged  to  serve  as  independent 
''twin*'  cranes  with  provision  for  multiple  unit  control  when 
they  are  used  together  for  lifting  a  hxomotive.  .\nother  fea- 
ture of  this  development  is  the  facility  it  offers  for  adapta- 
tion to  old  shops  equi|)ped  with  a  crane  of  limited  capacity. 
Thus,  if  a  shop  is  equipped  with  a  traveling  crane  of  120  or 
125  ton-  capacity,  a  second  crane  of  the  same  capacity  may 


operate  over  the  toj)s  of  the  heavy  cranes.  While  this  vvou' 
involve  some  loss  of  the  headroom  saved  by  the  use  of  ti 
gap  crane,  it  would  accomplish  a  considerable  saving  in  t' 
cost  of  the  .'Jteel  frame  of  the  building  as  compared  with  tt 
case  where  the  heavy  section  columns  must  i)e  extended  ' 
the  lieight  nwx's.sar}-  to  support  the  heavy  crane  at  the  hiL 
elevation. 

The  idea  of  the  "gap  crane"  erecting  shop  was  conceive 
by  Harvey  Shoemaker,  formerly  superintendent  of  moti^ 
power  of  the  Bangor  &  .\roostook,  and  construction  work  wi' 
be  carried  out  by  tlie  H.  K.  Fergu.^on  Co.,  Cleveland,  Ohio 
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Heavy  Duty  Ball  Bearinp:  Dry  Grinder 

Hi:   Marschke  Manufacturing  Co..   Indianapolis.   Ind.,      ]tlate  adju>Uiifnt   i>  i»iovidL(l.     The  spark  plate  adjusts   it- 
has  developed  recently  a  Xo.  18  heavy  duty,  ball-bear-      self  to  the  wheel  as  the  steady  rest  is  adjusted  to  the  wheel 


ins;  grinder,  havint;  four  bearings.     The  machine  is  de- 

d  to  swing  either  IS  in.  or  2(>  in.  by  3  in.  wheel.-  for  dn- 

■  ling.     The  hcK)d  is  adjustable,  always  bringing  the  wheel 

iie   front  of  the  hcxKl.   and   an   automatic   control,   spark 


Marschke    No.    18   Ball    Bearing.    Dry   Grinder 


\j\  moving  the  hood.      J'his  is  done  by  one  hand  wheel,  no 
tools  Ix'ing  recjuired 

The  macliine,  illustrated.  i>  jjrovided  with  an  exhaust  fan. 
mounted  inside  the  i)a.>;e.  The  fan  oj)erates  on  S.  K.  F.  ball 
bearings  and  run-  i)y  means  of  a  silent,  high  sjK-ed  ciiain,  all 
parts  being  enclo.<ed  in  a  housing  kept  frcv  from  dust  and 
grit.  The  machine  is  ec|uipj)ed  with  or  without  an  exhaust 
fan,  as  may  be  de-ired.  Ihe  --tarter  is  mounted  on  ihe  back 
of  the  d(x>r  and  opens  with  the  door,  ixTmitting  acces>  to  tlie 
blower.  The  machine  is  furnished  with  ehher  a  handle  or 
])ush  button  starter.  The  IkkmI  supjxirt.  which  i-  alx)  the 
outer  ell  for  the  exhaust,  is  equipped  with  an  opening  di- 
rectly underneath  the  IkkmI  and  answers  for  si-veral  piiq»o>e5. 
It  is  u.-ed  as  a  clean-out.  and,  when  grinding  bras.-,  can  be 
()[)ened.  the  heavy  bras<  jtartides  being  colleded  in  a  con- 
tainer underneath.  This  construction  enables  the  brass  j>ar- 
ticles  to  be  saved  and  sold  with  other  brass  scrap. 

Specifications  for  the  new  18-iri.  dry  grinder  call  for  a  7'^ 
hj).  motor  drive.  The  distance  from  the  fltxir  to  the  center 
of  the  arl)or  is  .>4  in.  and  the  floor  space  re<]uircHl  is  .>2  in. 
by  64  in.  J  he  -peed  of  the  motor  under  no  hxid  is  1.200 
r.p.m.;  under  full  load,  approximately  1.160  r.p.m.  When 
direct  current  motor  drive  is  desired,  a  B.  F.  Sturtevant  motor 
is  applied  and  when  alternating  current  is  de.sired  a 
Marschke  motor,  designed  especially  for  this  work,  is  used. 


Rigidly  Constructed  Auto-Transformer  Starter 


THl"  engineering  department  of  The  Cutler-Hammer 
Mfg.  Co..  Milwaukee.  Wis.,  has  devised  an  auto- 
transformer  starter  of  unusually  rigid  construction  to 
ni.it  the  severe  requirements  of  the  large  industrial  plant 
uhI  mine,  as  well  as  that  of  the  small  mill  and  factory.  The 
-iinple  steel  construction — using  no  wood  or  castings  whatso- 
rvrr — tlie  absence  of  flexible  moving  leads,  and  the  ease  of 
inMK?ction  of  the  contacts  and  adjustments  of  the  relays,  en- 
.ilile  this  starter  to  give  continuous  and  satisfactory  service  at 
a  Itiw  upkeep  cost.  This  starter,  which  is  shown  in  the  illus- 
tration, consists  of  two  auto-transformers,  commutating 
nii(hanism,  low  voltage  release  and  duplex  overload  relay, 
all  enclosed  in  a  .^^heet  metal  case  with  the  operating  lever 
'U-ide.  The  ca.«e  is  strongly  reinforced  with  angle  iron, 
Hill  has  a  hinged  cover  which  can  be  lifted  to  expo.-e  the 
tr  nsformers  and  relay.  The  transformers  and  case  are  car- 
'1  1  directly  on  the  sui)porting  brackets  and  may  l)e  readily 
;i    anted  6n  the  wall,  switchboard,  or  any  ])ost  or  pedestal. 

1  he  starter  is  operated  by  moving  the  operating  lever  for- 
^^  ird  to  the  starting  position  and  then  backward  to  the  run- 
1  ^  position,  where  it  is  held  in  place  by  the  low-voltage 
!i;  hanism.  Interlocks  })revent  moving  the  lever  directly  to 
-  running  jwsition.  If  released  in  the  first  or  starting 
;■  ition,  the  lever  is  returned  to  neutral  by  a  spring.  Locked 
'i    he  neutral  position  it  prevents  unauthorized  operation. 

l\vo  auto-transformers  connected  in  open  delta  are  used 
■'  both  two  and  three  phase  service.  The  special  construc- 
'i'  n  of  the  transformer  core  allows  either  coil  to  be  easily  and 
'{'  rkly  replaced.  Each  coil  is  provided  with  three  accessible 
la  'S  which  give  50.  6.^^  and  80  per  cent  of  full  line  voltage. 

rhe  low-voltage  mechanism  is  mounted  inside  the  case  on 
tb  right-hand  side.  A  wire  from  the  armature  of  the  release 
Cf  1  extends  through  the  ca.ee  near  the  operating  handle  and 
'^  bent  to  form  a  hook,  a  slight  pull  on  which  releases  the 
"  rter  and  returns  the  handle  to  neutral.     Remote  control 


of  stopping  may   be  obtained    in     inserting    one    or    more 
nomially    clo.eed    j)ushbutton    switches     in     the     low-voltage 


starter  With  Oil  Tank   Lowered  and  Cover  Thrown   Back 

circuit.     Any  push  button  will  release  the  starter  mechanism. 

A  duplex  overload   relay   with   a  true  inverse  time  limit 

movement  is  mounted  inside  the  ca.^e    on    the    transformer 
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assembly  in  such  a  position  that  adjustments  for  time  and 
current  values  can  be  readily  made.  This  duplex  relay  is 
equivalent  to  two  overload  relays,  each  in  series  with  one 
of  two  phases.  The  underwriters'  rules  do  not  require  the 
installation  of  a  disconnecting  knife  switch  or  circuit  breaker 
ahead  of  this  starter  when  thus  equipped,  because  the  starter 


completely  disconnects  the  motor  from  the  supply  line  when 
released  by  an  overload. 

These  starters  are  made  in  various  sizes  for  the  operation 
of  two  or  three  phase  induction  motors  rated  between  5  iind 
100  hp.  on  standard  commercial  voltages  between  110  ..ni 
2,200  and  at  frequencies  of  60,  50,  33  and  25  cycles  per  -ec. 


Spring  Threading  Tool  of  New  Design 


THE  old  goose  neck  principle  is  incorporated  in  a  new 
threading  tool  made  by  the  Ready  Tool  Company, 
Bridgeport,  Conn.,  for  the  purpose  of  eliminating  chat- 
ter and  to  enable  the  operator  to  cut  smooth  threads  on  all 
lathe  work.  The  cutter  is  held  at  an  angle  of  15  deg.  and 
the  side  angles  are  accurately  ground  so  as  to  cut  a  practically 
perfect  60  deg.  thread.  The  cutter,  being  held  on  the  left 
side  of  the  holder,  enables  the  operator  to-  work  close  up  to  a 
shoulder.  The  spring  allows  threaded  work  to  be  finished 
smoothly  and  as  only  high  speed  cutters  are  provided  thread- 
ing can  be  done  at  high  speeds. 

Notched  teeth  are  cut  in  the  back  of  the  cutter  and  in  the 
front  of  the  dog,  the  two  being  clamped  together  with  a  bolt 
holding  the  dog  to  the  tool  holder,  which  overcomes  any  pos- 
sibility of  the  cutter  slipping.  An  auxiliary  spring  with  a 
set  screw  is  incorporated  in  the  holder  and  by  increasing  the 
pressure,  heavy  pitches,  such  as  four,  six  and  eight,  can  be 
cut  just  as  smoothly  as  the  finer  ones,  in  which  latter  case 
the  auxiliary'  spring  is  released. 

Only  the  top  surface  of  the  cutter  requires  to  be  ground, 
thus  assuring  long  life  for  the  tool  and  accurate  threads.    A 


Ready    Spring    Threading    Tool 


thrust.     "V"  cutters  as  well  as  U.  S.  standard  pitches  and 
chasers  are  carried  in  stock  for  immediate  delivery.     This 
Woodruff  key  in  the  bottom  overcomes  any  possible  side     tool  is  made  in  right  hand  offsets,  size  3^  by  1  by  7  in. 


^:l;::^/i  }(^  Clutch  Brake  for  Shaping  Planer 

THE  latest  type  of  Coulter  shaping  planer,  built  by  the  struction  is  the  combination  clutch  brakemechanism.  This 
Automatic  Machine  Co.,  Bridgeport,  Conn.,  is  shown  is  operated  from  the  front  of  the  macKifie,  and  enables  the 
in  the  illustration,  and  a  noteworthy  feature  in  its  coo-     table  to  be  stopped  and  started  instantly  without  changing 

the  motor  or  countershaft  speeds.  In  fact,  with  this  arrange- 
ment, no  countershaft  is  necessary  on  the  belt-driven  model, 
as  it  can  be  belted  directly  to  the  main  line  shaft,  thereby 
saving  space  where  head  room  is  limited.  A  length  cf  stroke 
indicator  is  also  provided  together  with  clamps  for  clamping 
the  down  feed  while  the  cross  feed  is  working,  or  vice  versa. 
These  features  are  especially  desirable  for  many  tool  room 
machine  operations. 

The  clutch  brake  mechanism  consists  of  a  raybestos  lined 
brake  and  a  main  driving  pulley  made  up  of  two  concentric 
wheels,  the  inside  rim  of  one  and  the  outside  rim  of  the 
other  being  bevelled  at  an  angle  which  by  repeated  tests  has 
been  shown  to  be  most  satisfactory  for  the  purpose.  Move- 
ment of  the  operating  handle  to  throw  out  the  clutch  applies 
the  brake  simultaneously.  There  is  a  split  nut  on  the  driving 
shaft  so  that  the  amount  of  friction  in  the  clutch  can  be 
adjusted.  The  large  bearing  surface  and  large  diameter  re- 
sult in  a.  minimum  of  wear,  maximum  torque  for  a  given 
pressure  and  absence  of  appreciable  heating.  The  whole 
arrangement  is  simple,  with  few  parts  to  get  out  of  order,  a 
valuable  feature  for  any  machine  in  railroad  shop  use. 

Other  features,  making  the  new  Coulter  planer  of  especi  il 
interest,  are  the  shaper  advantages  of  quick  return  stroke, 
variable  speeds  and  ability  to  cut  to  a  shoulder,  with  plarer 
accuracy  and  table  capacity.  The  maximum  stroke  can  ^e 
taken  with  the  same  accuracy  as  a  shorter  one,  and  thi.«  maNi- 
mum  stroke  can  be  taken  anywhere  on  the  table  b\-  merely 
Coulter  Shaping  Planer  Equipped  With  Clutch  Brake  positioning  it  under  the  tool  without  disturbing  the  work. 
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Redesigned  Trip  Levers  for  Die  Heads 


THE  Eastern  Machine  Screw  Corporation,  New  Haven, 
Conn.,  has  developed  a  new  self -opening  die  head  for 
use  on  Brown  &  Sharpe  automatics,  which  is  said  to 
practically  double  the  production  of  button  dies.  The  prin- 
ciple by  which  the  chasers  are  held  and  operated  with  the 
positive  bearing  directly  over  the  cutting  edge  is  the  same  as 
in  all  H.  &  G.  die  heads,  but  changes  have  been  made  in  the 
method  of  drive  and  in  the  design  of  the  trip  lever,  as  shown 
in  the  illustration. 
Previously  the  head  was  kept  from  turning  in  the  floating 


fMd  stock 


Style  D,  H.  &  G.  Die  Head  with  New  Method  of  Drive  and 

Trip    Lever 

shank  by  a  piu  through  the  shank  proper  engaging  and  travel- 
ing in  diametrically  opposite  slots  in  the  floating  shank.  As 
redesigned,  this  is  accomplished  by  an  extension  on  the  shell 
of  the  head  which  engages  both  sides  of  the  arm  of  the  float- 
ing shank  that  overhangs  the  body.  This  brings  the  drive 
further  from  the  axis  of  the  die  head  and  decreases  the  fric- 


tion to  a  negligible  quantity,  with  the  result  that  the  coarsest 
pitch  which  the  machine  will  pull  is  threaded  without  friction 
or  cramp  in  the  head. 

At  the  same  time  the  design  of  the  trip  lever  has  been 
changed  to  make  it  sensitive  for  the  finest  threads  up  to  90 
per  in.  These  changes  make  it  a  simple  matter  to  install  the 
new  heads  on  any  Brown  &  Sharpe  automatic. 

The  layout  of  the  cams  is  much  simplified,  inasmuch  as 
they  do  not  have  to  conform  to  the  lead  of  the  screw  either 
on  the  advance  or  reverse,  simply  starting  the  thread  and  ad- 
vancing the  turret  somewhat  less  than  the  amount  of  the  lead, 
after  which  the  die  head  pulls  out  and  trips  at  the  projjer 
point. 

The  adjustment  for  length  of  thread  is  accurately  made 
by  an  adjusting  screw  which  brings  the  tripping  button  to  the 
proper  point.  With  this  head  it  is  possible  to  cut  to  a  shoul- 
der or  a  given  point  with  great  precision  and  simple  adjust- 
ment is  provided  for  the  depth  of  cut  which  can  be  controlled 
to  less  than  .0005  in.  By  the  use  of  these  die  heads,  it  is 
possible  to  obtain  an  additional  speed,  inasmuch  as  the  re- 
verse belt  can  be  used  for  forward  driving  at  a  more  favor- 
able speed. 

The  illustration  shows  a  cam  outline  and  compares  the 
solid  die  cam  with  the  selT-opening  die  cam,  showing  that  the 
change  is  very  simple.  This  particular  cam  is  thi^ding  at 
2,400  r.p.m.  One  cam  can  be  used  for  threading  many  dif- 
ferent pitch  screws.  High  speed  steel  chasers,  provided  with 
the  proper  clearances,  produce  straight,  smooth  threads  at 
extremely  high  speeds. 


Electric  Hammer  Drill  of  Novel  Design 


A  HAMMER  DRILL,  driven  by  an  electric  motor  instead 
of  compressed  air,  is  being  manufactured  by  the 
Chicago  Pneumatic  Tool  Company,  New  York. 
The  drill  is  known  as  the  Little  Giant  electric  hammer 
drill,  and  is  said  to  be  particularly 
adapted  for  drilling  concrete,  soft 
stone  and  for  light  chipping  of 
metals.  The  hammer  blow,  which 
is  delivered  by  a  piston  on  the  drill 
steel  or  chisel,  is  produced  by 
pneumatic  impact.  At  the  instant 
the  blow  is  struck,  the  piston  is 
running  free  of  all  mechanical 
parts  and  very  little  shock  or 
vibration  is  transmitted  to  the  elec- 
trical parts  of  the  tool.  The  tool 
is  so  balanced  that  when  held 
loosely  in  the  hand,  the  line  of 
center  of  gravity  falls  between  the 
third  and  middle  fingers  of  the 
hand  and  lies  within  the  barrel  of      Electric  Hammer  Drill 


the  tool,  causing  the  tool  to  hang  vertically  and  be  easily 
controlled.  The  switch  is  located  in  the  handle.  All  bear- 
ings are  of  the  ball  type  and  provision  is  made  for  the 
lubrication  of  all  revolving  and  reciprocating  parts.  The 
gears  and  other  portions  of  the  moving  parts  subject  to  wear 
are  all  hardened.  A  universal  type  of  motor  is  used  which 
will  operate  either  on  direct  or  alternating  current  and 
motors  will  be  supplied  for  either  110  or  220  volts 

A  special  feature  of  this  drill  is  a  live  air  device  for 
clearing  the  hole  of  the  cutting  while  drilling.  The  purpose 
of  this  device  is  to  keep  the  hole  clear,  so  that  when  holes 
are  drilled  in  stone  or  concrete  in  a  downward  p>osition  the 
air  will  dispose  of  powdered  cuttings  which  absorb  and 
waste  much  of  the  force  of  the  blow  and  tend  to  choke  up 
the  hole.  This  makes  it  possible  not  only  to  deliver  the  full 
force  of  the  blow  on  the  stone  or  concrete,  but  makes  it  easy 
to  get  the  drill  bit  out  "of  the  hole.  Hollow  steels  or  bits 
are  furnished  for  this  purpose. 

The  efficiency  and  convenience  of  electric  oj)erated  tools 
are  well  known  and  the  Little  Giant  hammer  drill  marks 
one  of  the  first  attempts  to  operate  a  hammer  by  electricity. 


Fibrous  Metallic  Packing  for  General  Use 


F 


OR   packing  reciprocating,   or   revolving   rods,   glands, 

cocks  and  valves  of  all  kinds,  a  metallic  packing  known 

Red  Seal"  has  been  introduced  to  the-  American 


as 


iiarket  by  General  Engineering  Accessories,  Ltd.,  London. 

'^he  feature  of  particular  interest  about  this  packing  is  its 

"hysical  composition.     It  is  a  plastic  metallic  composition, 

a  fibrous  mass,  composed  of  88  per  cent  impalpable  powder 


of  special  alloy  so  fine  as  to  pass  through  a  sieve  with  10,000 
meshes  per  square  inch."  The  packing  is  readily  broken  up 
by  hand  and  can  be  kneaded,  a  characteristic  which  enables 
it  to  be  packed  into  a  gland  of  any  shape  and  be  distributed 
evenly.  Tightening  the  gland  compresses  the  packing  to- 
gether until  it  becomes  a  metallic  ring,  stated  to  be  practi- 
cally as  impervious  as  a  collar  of  steel.     At  the  same  time, 
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assembly  in  such  a  position  that  adjustments  for  time  and 
current  values  can  be  readily  made.  This  duplex  relay  is 
equivalent  to  two  overload  relays,  each  in  series  with  one 
of  two  phases.  The  underwriters'  rules  do  not  require  the 
installation  of  a  disconnecting  knife  switch  or  circuit  breaker 
ahead  of  this  starter  when  thus  equipped,  because  the  starter 


completely  disconnects  the  motor  from  tlie  supply  line  v. 
released  by  an  overload. 

These  starters  are  made  in  various  sizes  for  the  operu 
of  two  or  three  phase  induction  motors  rated  between  5 
100  hp.  on  standard  commercial  voltages  between  110 
2,200  and  at  frequencies  of  60.  50,  33  and  25  Qxles  per 


Spring  Threading  Tool  of  New  Design 


THl".  old  goo.-c  neck  principle  is  incorporated  in  a  new 
tiirL.KJing  tool  made  by  the  Ready  Tool  Company, 
BritlLic  port.  Conn.,  for  tlie  j)urpo.-e  of  eliminating  chat- 
ter and  to  enable  the  operator  to  cut  >m(X)th  threads  on  all 
lathe  work.  The  cutter  is  held  at  an  angle  of  15  deg.  and 
tlie  side  angles  are  accurately  ground  so  as  to  cut  a  practically 
perfect  60  deg.  thread.  The  cutter,  being  held  on  the  left 
side  of  the  holder,  enaldes  tlie  opcratdr  to-  work  close  up  to  a 
shoulder.  The  spring  allows  threaded  work  to  Ije  finished 
smoothly  and  as  only  high  speed  cutters  are  provided  thread- 
ing can  \>c  done  at  high  speeds. 

Notched  teeth  are  cut  in  the  back  of  the  cutter  and  in  the 
front  of  the  dog,  the  two  being  clamped  together  with  a  bolt 
holding  the  dog  to  the  tool  holder,  which  overcomes  any  pos- 
sibility of  the  cutter  slipping.  .\n  auxiliary  sj^ring  with  a 
set  screw  is  incorporated  in  the  holder  and  by  increasing  the 
pressure,  heavy  pitches,  such  as  four,  six  and  eight,  can  be 
cut  just  as  smoothly  as  the  finer  ones,  in  which  latter  case 
the  auxiliar}-  spring  is  released. 

Only  the  top  surface  of  the  cutter  requires  to  be  ground, 
thus  assuring  long  life  for  the  tool  and  accurate  threads.     A 


Ready     Spring     Threading     Tool 


thrust.     "A"'  cutters  as  well  as  U.  S.  standard  pitches 
chasers  are  carried   in  stixk   for  immediate  delivery. 
Woodruff   key    in   the   bottom  overcomes   any   possible  side     tool  is  made  in  right  hand  offsets,  size  ji  bv  1  by  7  in. 


and 

This 


Combination  Clutch  Brake  for  Shaping  Planer 


T 


HE  latest  type  of  Coulter  shaping  planer,  built  by  the 
Aut<miatic  Machine  Co..  Bridgejxjrt.  Conn.,  is  shown 
in  the  illustration,  and  a  notewortlu'  feature  in  its  con- 


Coulter   Shaping    Planer   Equipped   With    Clutch    Brake 


.^truction  is  the  combination  clutch  I)rake  mechanism.  This 
is  operated  from  the  front  of  the  machine,  and  enables  tiie 
table  to  1k'  stoj)|)ed  and  started  instanth'  without  changing 
tile  motor  or  countershaft  speeds.  In  fact,  with  this  arranuc- 
ment.  no  countershaft  is  necessary  on  the  belt-driven  mod- 1. 
as  it  can  be  belted  directly  to  the  main  line  shaft,  thereto 
saving  sjnice  where  head  room  is  limited.  A  length  cf  stroke 
indicator  is  also  provided  together  with  clamps  for  clampiui: 
the  down  feed  while  the  cross  feed  is  working,  or  vice  ver>a. 
These  features  are  especially  desirable  for  many  tool  room 
machine  operations. 

The  clutch  brake  mechanism  consists  of  a  raybestos  lin-  d 
brake  and  a  main  driving  pulley  made  up  of  two  concentre 
whcH'ls.  the  inside  rim  of  one  and  the  outside  rim  of  tiie 
other  being  l)cvelk(l  at  an  angle  which  !>y  repeated  tests  1'.  is 
been  shown  to  be  most  satisfactory  for  the  purpose.  Mov  - 
ment  of  the  operating  handle  to  throw  out  the  clutch  appli  := 
the  brake  simultaneously.  There  is  a  split  nut  on  the  driviiiZ 
shaft  so  that  the  amount  of  friction  in  the  clutch  can  e 
adjusted.  The  large  bearing  surface  and  large  diameter 
.-ult  in  a  minimum  of  wear,  maximum  torque  for  a  giv  ^ 
pressure  and  absence  of  apjireciable  heating.  The  wh<  e 
arrangement  is  simjile,  with  few  parts  to  get  out  of  crder  i 
valuable  feature  for  an}-  machine  in  railroad  .shop  use. 

Other  features,  making  tlie  new  Coulter  planer  of  esper  1 
interest,  are  the  shaper  advantages  of  quick  return  stro'  .', 
variable  speeds  and  ability  to  cut  to  a  shoulder,  with  plar  r 
accuracy  and  table  capacity.  The  maximum  stroke  can 
taken  with  the  same  accuracy  as  a  shorter  one,  and  this  ma  - 
mum  stroke  can  l>e  taken  anywhere  on  the  table  h\-  mer  •' 
positioning  it  under  the  tool  without  disturliing  the  work. 
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Redesigned  Trip  Levers  for  Die  Heads 


''T^HE  Eastern  Machine  Screw  Corporation,  New  Haven, 
I  Conn.,  has  developed  a  new  self-opening  die  head  for 
use  on  Brown  &  Sharpe  automatics,  which  is  said  to 
Tuactically  double  the  production  of  button  dies.  The  prin- 
ciple by  which  the  chasers  are  held  and  operated  '.vith  the 
positive  bearing  directly  over  the  cutting  edge  is  the  same  as 
in  all  H.  &  G.  die  heads,  but  changes  have  been  made  in  the 
ir;Cthod  of  drive  and  in  the  design  of  the  trip  lever,  as  shown 
ir.  the  illustration. 

Previously  the  head  was  kept  from  turning  in  the  floating 


Fert  S^oc** 


Style   D.   H.  &  G.   Die  Head  with   New  Method  of   Drive  and 

Trip     Lever 

shank  by  a  pin  tlirough  the  shank  proper  engaging  and  travel- 
ing in  diametrically  opposite  slots  in  the  floating  shank.  As 
redesigned,  this  is  accomplished  by  an  extension  on  the  shell 
of  the  head  which  engages  lx>th  sides  of  the  arm  of  the  float- 
ing shank  tliat  overhangs  the  Ixxly.  This  brings  the  drive 
further  from  the  axis  of  the  die  head  and  decreases  the  fric- 


tion to  a  negligible  quantity,  with  the  result  that  the  coarsest 
pitch  which  the  machine  will  pull  is  threaded  witliout  friction 
or  cramp  in  the  head. 

At  the  same  time  the  design  of  the  trip  lever  has  been 
changed  to  make  it  sensitive  for  the  finest  threads  up  to  90 
per  in.  These  changes  make  it  a  simple  matter  to  install  the 
new  heads  on  any  Brown  &  Sharpe  automatic. 

The  layout  of  tlie  cams  is  much  simplified,  inasmuch  as 
they  do  not  have  to  conform  to  the  lead  of  the  screw  either 
on  the  advance  or  reverse,  simply  starting  the  thread  and  ad- 
vancing the  turret  somewhat  less  than  the  amount  of  the  lead, 
after  which  the  die  liead  pulls  out  and  trips  at  the  proj>er 
point. 

The  adjustment  for  length  of  thread  is  accurately  made 
by  an  adjusting  screw  which  brings  the  tripping  but<^on  to  the 
proper  point.  Witli  this  head  it  is  possil^le  to  cut  to  a  shoul- 
der or  a  givt-n  point  with  great  precision  and  simple  adjust- 
ment is  provided  for  the  deptli  of  cut  whit  h  can  lie  controlled 
to  less  than  .0005  in.  By  the  use  of  these  die  heads,  it  is 
possible  to  obtain  an  additional  speed,  inasmuch  as  the  re- 
verse belt  can  be  used  for  forward  driving  at  a  more  favor- 
able speed. 

The  illustration  shows  a  cam  outline  and  compares  the 
solid  die  cam  with  the  self-opening  die  cam,  showing  that  the 
change  is  very  simple.  This  particular  cam  is  threading  at 
2,400  r.p.m.  One  cam  can  be  used  for  threading  many  dif- 
ferent pitch  screws.  High  speed  steel  chasers,  provided  with 
the  proper  clearances,  produce  straight,  smootli  threads  at 
extremely  high  speeds. 


Electric  Hammer  Drill  of  Novel  Design 


A  HAMMER  DRILL,  driven  by  an  electric  motor  instead 
^'^-A  of  compressed  air,  is  being  manufactured  l)y  the 
Chicago  Pneumatic  Tool  Company,  New  York. 
The  drill  is  known  as  the  Little  Giant  electric  hammer 
drill,  and  is  said  to  be  particularly 
adapted  for  drilling  concrete,  soft 
stone  and  for  light  chipping  of 
metals.  The  hammer  blow,  which 
is  delivered  by  a  piston  on  the  drill 
steel  or  chisel,  is  produced  by 
pneumatic  impact.  At  the  instant 
the  blow  is  struck,  the  piston  is 
running  free  of  all  mechanical 
[^arts  and  ver>-  little  shock  or 
vibration  is  transmitted  to  the  elec- 
trical parts  of  the  tool.  The  tool 
is  so  balanced  that  when  held 
loosely  in  the  hand,  the  line  of 
'  enter  of  gravity  falls  between  the 
tliird  and  middle  fingers  of  the 
Nand  and  lies  within  the  barrel  of      Electric  Hammer  Driii 


the  tool,  causing  the  tool  to  hang  vertically  and  be  easily 
controlled.  The  switch  is  located  in  the  handle.  All  bear- 
ings are  of  the  ball  type  and  provision  is  made  for  the 
lubrication  of  all  revolving  and  reciprocating  parts.  The 
gears  and  other  portions  of  the  moving  parts  subject  to  wear 
are  all  hardened.  A  universal  type  of  motor  is  used  which 
will  operate  cither  on  direct  or  alternating  current  and 
motors  will  be  supplied  for  either  110  or  220  volts 

A  special  feature  of  this  drill  is  a  live  air  device  for 
clearing  the  hole  of  the  cutting  while  drilling.  The  purpose 
of  this  device  is  to  keep  the  hole  clear,  so  that  when  holes 
are  drilled  in  stone  or  concrete  in  a  downward  position  the 
air  will  dispose  of  powdered  cuttings  which  absorb  and 
waste  much  of  the  force  of  the  blow  and  tend  to  choke  up 
the  hole.  This  makes  it  possible  not  only  to  deliver  the  full 
force  of  the  blow  on  the  stone  or  concrete,  but  makes  it  easy 
to  get  the  drill  bit  out  of  the  hole.  Hollow  steels  or  hits 
are  furnished  for  this  purpose. 

The  efficiency  and  convenience  of  electric  operated  tools 
are  well  known  and  the  Little  Giant  hammer  drill  marks 
one  of  the  first  attempts  to  operate  a  hammer  by  electricitv. 


Fibrous  Metallic  Packing  for  General  Use 


FOR    packing    reciprocating,    or    revolving   rods,    glands, 
cocks  and  valves  of  all  kinds,  a  metallic  packing  known 
as   "Red   Seal''   has  l)een   introduced   to  the  American 
'  larket  by  General  Engineering  Accessories,  Ltd.,  London, 
he  feature  of  particular  interest  about  this  packing  is  its 
hysical  composition.     It  is  a  plastic  metallic  composition, 
:i  fibrous  mass,  composed  of  88  per  cent  impalpable  powder 


of  si)ecial  alloy  so  fine  as  to  pass  through  a  sieve  with  10,000 
meslies  per  square  inch."  The  packing  is  readily  broken  up 
\>y  hand  and  can  be  kneaded,  a  cliaracteristic  which  enables 
it  to  be  packed  into  a  gland  of  any  .<hape  and  be  distributed 
evenly.  Tightening  the  gland  compresses  the  packing  to- 
getlier  until  it  becomes  a  metallic  ring,  stated  to  be  practi- 
cally as  impervious  as  a  collar  of  steel.     At  the  same  time. 
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due  to  the  exceeding  fineness  and  structure  of  the  alloy,  it  scores  or  tapers  a  rod,  never  burns  or  gets  hot,  is  equally  effi- 
cannot  score  the  rod  or  stem  which  it  surrounds.  The  use  cient  for  superheated  steam,  hot  or  cold  water,  tar  or  am- 
of  a  small  quantity  of  cylinder  oil  mixed  with  the  packing  monia,  requires  no  skill  to  apply,  does  not  harden,  is  self- 
will  facilitate  packing  inverted  glands  or  glands  in  awkward  lubricating  and  obviates  the  necessity  of  keeping  a  range  of 
positions.  sizes  in  stock.  It  is  being  sold  in  this  country  by  John 
.,  Advantages  claimed  for  Red  Seal  Packing  are  that  it  never  Simmons  Company,  New  York. 

/:'■■'?■  ly^^^  Simplicity  Features  New  Oliver  Lathe 

AFTER  working  on  its  design  for  several  years,  the 
Oliver  Machinery  Co..  Grand  Rapids,  Mich.,  has  de- 
veloped a  new  16-in.  rapid  production  lathe,  of  which 
perhaps  the  most  notable  feature  is  its  comparatively  simple 
construction.  By  the  elimination  of  more  or  less  non-essen- 
tial working  parts  and  by  strengthening  the  lathe  fit  points 
subject  to  heavy  working  stress,  a  high  production  tool  has 
been  developed,  which  is  now  giving  satisfactory  service  in 
several  plants. 

::-The  simplest  form  of  the  lathe  with  a  3-step  cone  pulley 
headstock  is  shown  in  the  illustration.  The  driving  cone  is 
large  in  diameter  and  each  step  of  the  cone  is  wide.  This 
allows  for  a  powerful  drive  at  comparatively  high  speed.  The 
large  lever  shown  in  the  front  of  the  headstock  operates  the 
starting  and  stopping  clutch.  The  efficiency  of  this  clutch 
and  the  ease  of  operating  the  lever  are  important  elements  in 
.«iecuring  rapid  f>roduction.  The  headstock  may  be  furnished 
with  double  back  gears  or  with  single  back  gears,  as  desired. 
Four  feeds  are  provided  through  the  quick  change  gear  box. 
The  tool  post  is  mounted  on  a  carriage  of  substantial  con- 
struction,  as   shown.      Provision   is  made  for  a  continuous 
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Oliver  16- In.   Production    Lathe 


flow  of  cutting  compound  at  the  cutting  point.    All  working 
parts  are  carefully  guarded. 


Plate  Press  With  Sectional  Dies 


A  PLATE  PRESS  designed  for  use  with  sectional  dies     each  end  by  bearings,  having  swivel  pins  which  give  the  beam 
has    been    developed    by    the    Houston,    Stanwood   &      flexibility,  and  allows  it  to  adjust  itself  to  any  unevenness  of 
Gamble  Co.,  Cincinnati,  Ohio.    The  machine  consists     the  work.     The   frame  consists  of  heavy  uprights,   bolted 
of  a  simple  arrangement  of  cross-beam,  connected  to  rams  at     through  substantial  cylinders  at  the  top,  and  bolted  through  a 

heavy  reinforced  base  casting  at  the  bottom.  The  upper  sec- 
tional dies  are  placed  on  the  beam  of  the  machine  in  a  sim- 
ple manner.  A  bar  extended  through  a  hole  in  each  die  en- 
ables it  to  be  lifted  by  two  men  and  slipped  on  at  the  end  of 
the  beam.  It  is  then  moved  along  to  any  position  which 
may  be  desired. 

The  lower  sectional  dies  are  placed  on  the  bed  of  the  ma- 
chine and  aligned  with  the  upper  dies  by  means  of  the  side 
channels  which  reinforce  the  bed.  These  side  channels  ex- 
tend above  the  heavy  base  casting  for  that  purpose.  The  op- 
erating lever  for  controlling  both  working  and  return  stroke 
is  conveniently  located  and  is  always  within  easy  reach  of 
the  operator.  The  entire  upper  part  of  the  machine  is  flexi- 
ble to  a  necessary  degree  which  takes  care  of  any  unevtn 
strains  and  stresses  during  the  working  stroke. 

The  operation  of  bending  a  wrapper  sheet  is  shown  in  the 
illustration,  and  the  press  is  particularly  adapted  for  this 
class  of  work,  the  work  possessing  the  added  advantage  <»f 
interchangeability.  The  machine  is  built  in  various  sizt  s 
and  capacities,  and  is  designed  to  operate  by  hydraulic  or 


Sectional   Dies  Produce  Accurate,  Interchangeable  Work 


compressed  air  pressure. 


Headlight  Combines  Strength  and  Lightness 

THE    American    Metal    Products    Company,    Brooklyn,  with  mirror  glass  reflector  45  lb.     On  account  of  its  lig^'t 

N.  Y.,  has  put  on  the  market  under  the  trade  name  weight  one  man  can  install  the  "Ampro"  without  the  use  ft 

"Ampro"  a  new  electric  headlight  cast  from  a  specially  tackle  or  special  rigging, 
strong  non-corrosive  metal.     The  headlight  weighs  complete  Some  of  the  features  claimed   for  this  new  lightweight 
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headlight  are  its  weather  tight  and  air  tight  construction ;  as  to  insure  against  breaking  or  bending  of  wii<es ;  and  a 

interchangeable  straight  and  angle  side  number  doors;  im-  specially   designed   positive  electrical   contact   blqick.  which, 

proved   latches    which   keep   the   doors   intact   under   severe  when  once  wired,  stays  wired.                     ^^-^"^ — -^ 

vibration;  14-in.  mirror  glass  reflectors  giving  the  maximum  The  "Ampro"  headlight  is  readily  fastened  to  the  bracket 

illumination  required  by  the  Interstate  Commerce  Commis-  on  the  smoke  box  door,  or  wherever  it  may  be  located,  by 

sion ;  a  new  improved  positive  focusing  device  so  constructed  means  of  four  bolts  through  the  legs. 


Improvements  in  Twist  Drill  Grinder 


THE  original  New  Yankee  twist  drill  grinder,  as  made  by 
the  Wilmarth  &  Morman  Co.,  Grand  Rapids,  Mich., 
was  an  improvement  over  previous  types  because  pre- 
liminary calipering  was  eliminated,  and  positioning  of  the 
drill  made  entirely  automatic.    The  only  adjustment  required 


Fig.    1— Method    of    Holding    Long    Straight   Shank    Drill 

was  the  setting  of  the  tailstock  for  the  various  lengths  of 
drills.  This  style  of  drill  grinder,  adapted  to  the  grinding 
of  straight  shank  drills  only,  remained  standard  with  the 
Wilmarth  &  Morman  Co.  until  the  advent  of  taper  and  col- 
lared shank  drills  made  a  special  attachment  necessary. 
The  recently  improved  New  Yankee  drill  grinder  is  pro- 


vided with  a  new  attachment  by  means  of  which  straight  and 
tap)er  shank  drills  can  be  readily  ground  without  any  time 
consuming  adjustments.  The  operation  of  the  grinder  is 
sho\vn  in  the  illustrations.  Figs.  1  and  2  illustrate  how  long, 
straight  and  taper,  collared  shank  drills,  respectively,  are  po- 
sitioned. When  the  body  of  taper  and  collared  shank  drills 
l)ecomes  too  short  to  be  supported  by  the  sliding  V  block, 
Fig.  2,  this  part  is  thrown  out  and  the  shank  of  the  drill  is 
supported  by  a  center  detail  in  the  elevating  tailstock.  Fig.  3 
shows  how  a  short,  straight  shank  drill  is  positioned  in  the 
holder  for  grinding. 

Nine  belt  and  eight  motor-driven  styles  of  twist  drill  grind- 
er are  offered.  These  are  made  up  in  different  c(Mnbinations 
from  four  holders  having  the  following  capacities:  No.  52 
to  %  in.,  3/32  to  ly?.  in.,  %  to  2^/2  in.,  and  J4  to  4  in. 
Each  machine  is  equipped  with  means  for  obtaining  different 
clearance  angles  and  includes  a  built-in  wheel  truing  device. 


Fig.  2— Grinding  a  Taper,  Collared   Shank   Drill 


Fig.  3 — Grinding  a  Short  Straight  Shank  Drill 

On  account  of  the  voluminous  amount  of  drilling  work  in 
railway  shops,  twist  drill  grinders  are  an  essential  part  of 
the  toolroom  equipment.  The  shop  managements  should  not 
be  content,  however,  to  operate  old  style  grinders  when 
grinders  with  improved  attachments  are  available.  Espe- 
cially when  these  attachments  make  possible  a  more  accurate 
grinding  of  drills  or  when  they  allow  for  the  grinding  of 
short  taper,  or  collared  shank  drills  which  would  otherwise 
have  to  be  ground  by  hand  they  should  be  installed.  The 
aggregate  saving  due  to  their  use  will  in  the  long  run  pay  big 
dividends  on  the  money  invested. 

It  is  obvious  that  a  shop  or  roundhouse  so  small  as  to  re- 
quire only  the  occasional  use  of  twist  drills  could  not  afford 
the  installation  of  a  twist  drill  grinder,  but  in  most  cases  the 
drilling  requirements  are  large.  Many  drills  of  all  different 
kinds  and  sizes  have  to  be  maintained  in  good  working  c<m- 
dition  and,  with  the  obvious  inefficiency  of  hand  grinding, 
the  use  of  modem,  improved  twist  drill  grinders  is  advisable. 
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Rotary  Table  for  Milling  Machines 


THE  rotary  table  as  designed  for  Cleveland  milling  ma- 
chines, made  by  the  Clark-Mesker  Company,  Cleve- 
land, Ohio,  can  be  operated  either  by  hand  or  power 
feed.  There  are  sixteen  changes  of  feed,  controlled  from  the 
front  of  the  knee  in  the  same  way  as  the  other  feed  move- 
ments of  the  table.  The  direction  of  rotation  may  be  re- 
versed by  using  the  feed  reverse  lever  in  front  of  the  knee. 
The  feed  drive  is  taken  from  the  table  feed  drive  gear,  con- 
nected by  telescopic  sleeves  to  a  gear  case  on  the  end  of  the 
table.  From  this  point  a  shaft  extends  and  drives  a  pair  of 
bevel  gears  which  drive  the  work  shaft.  The  worm  is  cut 
with  a  coarse  pitch  and  runs  in  oil.  The  end  thrust  is  taken 
care  of  both  ways  by  large  ball  thrust  bearings  and  means 
are  provided  for  taking  up  the  wear. 

The  worm  wheel  is  accurately  cut  and  is  made  sufficiently 
large  to  allow  heavy  cuts  to  be  taken  on  the  circumference 
of  the  table.  The  rotary  table  is  liberally  provided  with  T- 
slots  of  the  same  size  as  those  in  the  milling  machine  table. 
An  automatic  trip  for  releasing  the  power  feed  at  any  desired 
point  is  provided.  The  circumference  of  the  table  is  gradu- 
ated in  degrees  for  obtaining  angular  settings.  The  table 
has  a  tapered  center  hole  to  accommodate  a  short  taper  arbor 
for  centering  gears  and  other  work  as  well  as  for  clamping 
the  work. 

This  rotary  table  attachment  may  be  used  for  cutting  large 
gears,  sprockets,  etc.,  or  it  may  be  used  for  dividing,  when 
furnished  with  a  crank  and  index  plates.  Index  plates  and 
crank,  however,  are  not  regularly  furnished  with  the 
attachment. 
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Rotary  Table   Applied   to   Cleveland    Milling    Machine 


Combination  Grinding  and  Buffing  Machine 

ACOMBIN.^TION  floor  grinder  and  buffer  which  per-     cinnati,  Ohio.  The  new  machine  is  arranged  with  both  grind- 
mits   interchangeable  buffing  and  grinding  without     ing  and  buffing  wheels,  the  grinding  wheel  being  adapted  to 
the  common  delay  of  changing  wheels,  is  the  latest     tool  grinding  and  general  grinding  on  all  kinds  of  miscel- 
product  of  the  Cincinnati  Electrical  Tool  Company,  Cin-     laneous  work. 

The  motor  windings  are  fully  enclosed  and  protected  and 
spindles  are  carefully  ground.  Annular  ball  bearings  are 
fitted  on  both  ends  of  the  armature  spindle,  as  well  as  the  end 
of  the  extension  spindle.  Dust  caps,  fitted  to  the  spindle, 
protect  the  bearings  and  windings  from  emery  dust  and  dirt, 
thereby  increasing  the  life  of  the  machine. 

The  grinders  are  fully  equipped,  including  tool  board  and 
water  pot,  and  can  be  furnished  without  floor  pedestal  if 
desired. 

The  motors  are  made  for  direct  or  alternating  current  in 
5^,  1,  2  and  3  h.p.  capacity  to  carry  wheels  from  8  to  14  in. 
in  diameter. 


CInolnnatI  Combination  Qiintfcr  and  BufNr 


Change   in   Safe   End   Taper 

The  Coleman  tube  safe  end,  as  described  on  page  127  of 
the  February  Railway  Mechanical  Engineer,  is  shown  to  be 
held  against  movement  towards  the  firebox  by  a  square 
shoulder  and  against  movement  in  the  other  direction  by  a 
taper  end,  beaded  over.  The  taper,  indicated,  was  2f^  in. 
per  ft.  but  experience  shows  that  this  amount  is  greater  than 
necessary  and  a  taper  of  IJ/2  in.  per  ft.  has  been  adopted  as 
standard. 

Attention  is  also  called  to  the  statement  on  page  128  that 
the  Coleman  safe  end  requires  about  10  i>er  cent  less  work- 
ing than  the  prossered  safe  end.  In  reality  this  should 
read  90  per  cent  less  since  the  original  statement  was  that 
Coleman  safe  ends  require  about  10  per  cent  of  the  working 
necessarj'  with  prossered  safe  ends. 
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Fire,  early  on  the  morning  of  February  16,  destroyed  a  two- 
story  shop  building  of  the  Missouri  Pacific  at  St.  Louis,  Mo.; 
estimated  loss,  $100,000. 

Senator  Cummins,  chairman  of  the  Senate  committee  on  in- 
terstate commerce,  announces  that  he  proposes  to  introduce  at 
the  beginning  of  the  next  session  of  Congress  a  bill  providing 
for  the  compulsory  consolidation  of  the  railroads  into  14  to  18 
systems. 

Eight  thousand  is  the  number  of  members  of  the  National 
Safety  Council  who  own  or  operate  shops  or  other  industrial 
plants;  and  the  officers  of  the  council  propose  to  proprietors 
to  conduct  intensive  campaigns,  for  some  particular  feature  of 
safety,  in  all  of  these  plants  during  one  month  throughout  the 
year;  a  month  to  each  feature.  January  was  devoted  to  special 
efforts  to  prevent  ladder  accidents;  February  to  infections  aris- 
ing from  minor  injuries,  and  March  to  unsafe  clothing.  For 
April  the  program  is  horse  play. 

Senator  La  Follette's  speech  in  the  Senate  on  February  21 
and  22  in  opposition  to  the  passage  of  the  Winslow  bill  has 
just  been  published  in  the  Congressional  Record,  and,  with 
the  appendices,  takes  64  pages,  mainly  in  small  t3T)e.  The 
appendices  consist  largely  of  charts  showing  interlockinjg 
directorates  and  various  statements  presented  by  the  labor 
leaders  to  the  Railroad  Labor  Board  at  Chicago  in  connection 
with  their  charges  that  railroads  have  paid  extravagant  prices 
for  car  and  locomotive  repairs  in  outside  shops. 

A  bulletin  issued  by  the  Bureau  of  Labor  Statistics  of  the* 
United  States  Department  of  Labor  on  employment  in  se- 
lected industries  in  January,  1921,  summarizes  reports  from  46 
car  building  and  repairing  establishments  which  in  January,  1921, 
hud  on  their  payrolls  44,613  employees,  or  SVi  per  cent  less  than 
for  January.  1920.  The  amount  of  the  payroll  in  January,  1921, 
however,  was  $3,125,082,  or  9.6  per  cent  greater  than  that  for 
January,  1920.  A  similar  comparison  for  January,  1921,  and 
December,  1920,  is  given  for  45  establishments,  which  shows  a 
decrease  of  12.4  per  cent  in  the  number  of  employees  on  the 
payroll  and  a  decrease  of  20.2  per  cent  in  the  amount  of  the 
payroll.  The  bulletin  states  that  the  industry  reports  that  in 
order  to  reduce  expenses  and  on  account  of  the  general  business 
conditions  the  number  of  employees  was  reduced.  The  per  capita 
ej'.mings  for  the  period  in  January  were  8.9  per  cent  lower  than 
for  the  December  payroll  period. 

R.  V.  Massey,  chairman  of  the  newly  organized  joint  review- 
i:  g  committee  of  the  Pennsylvania  Railroad,  says  that  the  com- 
nittee  already  has  successfully  disposed  of,  to  the  satisfaction 
ct  both  sides,   eight  controversies  which  have  been  pending  a 


long  time,  one  of  them  since  1914.  To  emphasize  the  fact  that 
the  committee  is  a  united  non-partisan  body  for  the  judicial  and 
impartial  settlement  of  differences  and  not  a  mere  confer- 
ence between  representatives  of  opposing  sides,  it  has  been  decided 
that  at  the  meetings  no  two  representatives  of  the  management 
or  of  the  employees  shall  be  seated  together,  but  that  they  shall 
be  alternated  around  the  table.  Mr.  Massey  is  "confident  that 
ever>-  member  of  the  committee,  whether  representing  the  men 
or  the  management,  is  keenly  alive  to  the  responsibility  resting 
upon  him ;  and  equally  confident  that  not  one  of  the  committee 
has  the  slightest  doubt  of  the  ability  of  this  body  to  adjust  on  a 
fair  and  friendly  basis  any  differences  which  may  arise  affecting 
the  employees  represented." 


Inspection  of  Railway  Stationary  Boilers  in  Canada 

The  Board  of  Railway  Commissioners  for  Canada  has  ordered 
that  the  railway  companies  subject  to  its  jurisdiction  put  in  force 
not  later  than  June  1,  1921,  regulations  promulgated  by  the 
board  for  the  inspection  of  railway  steam  boilers  other  than  loco- 
motive boilers.  The  orders  cover  the  design  and  construction 
of  the  boiler  and  appurtenances  and  provide  for  periodical  in- 
spection. 


Boiler  Inspection  Act  Does  Not  Apply  to  Locomotive  Cab 

The  New  York  Appellate  Division  holds  that  the  Federal 
Boiler  Inspection  Act,  requiring  locomotive  boilers  and  appur- 
tenances to  be  kept  safe,  does  not  apply  to  a  locomotive  cab,  so 
that  sections  3  and  4  of  the  Employers'  Liability  Act,  precluding 
the  defenses  of  contributory  negligence  and  assumed  risk,  where 
a  safety  act  is  violated,  do  not  deprive  the  railroad  of  these 
defenses  in  an  action  for  injuries  caused  by  a  depression  in  the 
floor  of  the  cab.  A  cab  is  not  appurtenant  to  a  boiler,  and  the 
intention  of  the  act  was  to  guard  against  accidents  peculiar  to 
boilers.— Brown  v.  L.  V.,  191  App.  Div.  691,  181  N.  Y.  Supp.  800. 


No  Exhibits  at  June  Conventions 

The  Railway  Supply  Manufacturers'  Association  at  a  meeting 
of  its  executive  committee  at  Pittsburgh,  Pa.,  voted  against 
having  an  exhibit  at  the  convention  of  the  American  Railway 
Association,   Division   V — Mechanical — in   June. 

Further  details  relative  to  this  decision  are  given  in  a  letter 
sent  to  members  of  the  association,  dated  March  10  and  signed 
by  J.  D.  Conway,  secretary,  and  J.  F.  Schurch,  president  The 
letter  follows : 

After  a  thorousfh  canvass  and  study  of  the  entire  situation,  both  Bmong 
the  manufacturers  composing  this  organization  and  the  rvlroad  exeeatives, 
your  executive  committee   has  unanimously   decided   it  the  part  of   wisdom 
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Vou  95,  No. 


Rotary  Table  for  Milling  Machines 


THE  rotan-  table  as  designed  for  Cleveland  milling  ma- 
chines, made  by  the  Clark-Mesker  Company,  Cleve- 
land, Ohio,  can  be  operated  either  by  hand  or  power 
feed.  There  are  sixteen  changes  of  feed,  controlled  from  the 
front  of  the  knee  in  the  same  way  as  the  other  feed  move- 
ments of  the  table.  The  direction  of  rotation  may  be  re- 
versed by  using  the  feed  reverse  lever  in  front  of  the  knee. 
The  feed  drive  is  taken  from  the  table  feed  drive  gear,  con- 
nected by  telescopic  sleeves  to  a  gear  case  on  the  end  of  the 
tal>k'.  From  this  f)oint  a  shaftSt;ctt:Jids  and  drives  a  pair  of 
bevel  gears  which  drive  the  work  shaft.  The  worm  is  cut 
with  a  coarse  pitch  and  runs  in  oil.  The  end  thrust  is  taken 
care  of  botli  ways  by  large  ball  thrust  bearings  and  means 
are  provided  for  taking  up  the  wear. 

The  worm  wheel  is  accurately  cut  and  is  made  sufficiently 
large  to  allow  heavy  cuts  to  be  taken  on  the  circumference 
of  the  table.  The  rotar}-  table  is  liberally  provided  with  T- 
slots  of  the  same  size  as  those  in  the  milling  machine  table. 
An  automatic  trip  for  releasing  the  power  feed  at  any  desired 
point  is  provided.  The  circumference  of  the  table  is  gradu- 
ated in  degrees  for  obtaining  angular  settings.  The  table 
has  a  tapered  center  hole  to  accommodate  a  5liort  taper  arbor 
for  centering  gears  and  other  work  as  well  as  for  clamping 
the  work. 

This  rotar>-  table  attachment  may  be  used  for  cutting  large 
gears,  sprockets,  etc..  or  it  may  be  used  for  dividing,  when 
furnished  with  a  crank  and  index  plates.  Index  plates  and 
crank,  however,  are  not  regularly  furnished  with  the 
attachment. 


Rotary   Table   Applied   to  Cleveland    Milling    Machine 


Combination  Grinding  and  Buffing  Machine 


ACOMlilX.A  riON  tloor  grinder  and  buffer  which  per- 
mits   interchangeable   buffing    and   grinding   without 
the  common  delay  of  changing  wheels,  is  the  latest 
product  of  tlie  Cincinnati   Electrical  Tool   Company,  Cin- 
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c  innati,  Oliio.   The  new  macliine  is  arranged  with  both  grind- 
ing and  buffing  wheels,  the  grinding  wheel  being  adapted  to 
tool  grinding  and  general  grinding  on  all  kinds  of  miscel 
laneous  work. 

The  motor  windings  are  fully  enclosed  and  protected  and 
spindles  are  carefully  ground.  Annular  ball  bearings  are 
fitted  on  both  ends  of  the  armature  spindle,  as  well  as  the  end 
of  the  extension  .(^pindle.  Dust  caps,  fitted  to  the  spindle, 
protect  the  bearings  and  windings  from  emery  dust  and  dirt, 
tliereby  increasing  the  life  of  the  machine. 

The  grinders  are  fully  equipped,  including  tool  board  and 
water  pot.  and  can  be  furnished  without  floor  pedestal  if 
desired. 

The  motors  are  made  for  direct  or  alternating  current  in 
Vj,  1.  2  and  ,S  h.p.  capacity  to  carry  wheels  from  8  to  14  in. 
in  diameter. 


Cincinnati  Combination  GrlndM*  and  Buffar 


Change    in    Safe    End    Taper 

The  Crdenian  tube  safe  end,  as  described  on  page  127  of 
the  Fehruarx'  Railway  Mechanical  Engineer,  is  shown  to  be 
held  against  movement  towards  the  firebox  by  a  square 
shoulder  and  against  movement  in  the  other  direction  by  a 
taper  end,  beaded  over.  The  taf)er,  indicated,  was  2j4  i" 
per  ft.  but  experience  shows  that  this  amount  is  greater  than 
necessary  and  a  taper  of  IJ/^  in.  per  ft.  has  been  adopted  as 
standard. 

-Attention  is  also  called  to  the  statement  on  page  128  that 
the  Coleman  safe  end  requires  about  10  per  cent  less  work- 
ing than  the  prossered  safe  end.  In  reality  this  should 
read  90  per  cent  less  since  the  original  statement  was  that 
Coleman  safe  ends  require  about  10  per  cent  of  the  working 
necessar]'  with  prossered  safe  ends. 
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Fire,  early  on  the  morning  of  February  16,  destroyed  a  two- 
story  shop  building  of  the  Missouri  Pacific  at  St.  Louis,  Mo.; 
estimated  loss,  $100,000. 

Senator  Ctimmins,  chairman  of  the  Senate  committee  on  in- 
terstate commerce,  announces  that  he  proposes  to  introduce  at 
the  beginning  of  the  next  session  of  Congress  a  bill  providing 
for  the  compulsory  consolidation  of  the  railroads  into  14  to  18 
systems. 

Eif^ht  thousand  is  the  number  of  members  of  the  National 
Safety    Council    who    own    or    operate    shops    or    other    industrial 

plants;  and  the  officers  of  the  council  propose  to  proprietors 
to  conduct  intensive  campaigns,  for  some  particular  feature  of 
safety,  in  all  of  these  plants  during  one  month  throughout  the 
year;  a  month  to  each  feature.  January  was  devoted  to  special 
efforts  to  prevent  ladder  accidents;  February  to  infections  aris- 
ing from  minor  injuries,  and  March  to  unsafe  clothing.  For 
April  the  program  is  horse  play. 

Senator  La  Follette's  speech  in  the  Senate  on  February  21 
and  22  in  opposition  to  the  passage  of  the  Winslow  bill  has 
just  been  published  in  the  Congressional  Record,  and,  with 
the  appendices,  takes  64  pages,  mainly  in  small  type.  The 
appendices  consist  largely  of  charts  showing  interlockinig 
directorates  and  various  statements  presented  by  the  labor 
leaders  to  the  Railroad  Labor  Board  at  Chicago  in  connection 
with  their  charges  that  railroads  have  paid  extravagant  prices 
fi»r  car  and  locomotive  repairs  in  outside  shops. 

A  bulletin  issued  by  the  Bureau  of  Labor  Statistics  of  the' 
1  nited  States  Department  of  Labor  on  employment  in  se- 
lf :ted  industries  in  January,  1921,  summarizes  reports  from  46 
Citf  building  and  repairing  establishments  which  in  January,  1921, 
had  on  their  payrolls  44,613  employees,  or  5^^  per  cent  less  than 
Ur  January.  1920.  The  amount  of  the  payroll  in  January,  1921, 
however,  was  $3,125,082,  or  9.6  per  cent  greater  than  that  for 
Jinuary,  1920.  A  similar  comparison  for  January,  1921,  and 
I'ecember,  1920,  is  given  for  45  establishments,  which  shows  a 
'!.  crease  of  12.4  per  cent  in  the  number  of  employees  on  the 
I  yroll  and  a  decrease  of  20.2  per  cent  in  the  amount  of  the 
p'.vroll.  The  bulletin  states  that  the  industry  reports  that  in 
f  der  to  reduce  expenses  and  on  account  of  the  general  business 
>  nditions  the  number  of  employees  was  reduced.  The  per  capita 
c  .rnings  for  the  period  in  January  were  8.9  per  cent  lower  than 
f'>r  the  December  payroll  period. 

R.  V.  Massey,  chairman  of  the  newly  organized  joint  review- 

".  ?  committee  of  the  Pennsylvania  Railroad,  says  that  the  com- 

r  ittee  already  has   successfully   disposed  of,   to   the   satisfaction 

both    sides,   eight   controversies   which   have  been   pending   a 


long  time,  one  of  them  since  1914.  To  emphasize  the  fact  that 
the  committee  is  a  united  non-partisan  body  for  the  judicial  and 
impartial  settlement  of  differences  and  not  a  mere  confer- 
ence between  representative?  of  opposing  sides,  it  has  been  decided 
that  at  the  meetings  no  two  representatives  of  the  management 
or  of  the  employees  shall  be  seated  together,  but  that  they  shall 
be  alternated  around  the  table.  Mr.  Massey  is  "confident  that 
every  member  of  the  committee,  whether  representing  the  men 
or  the  management,  is  keenly  alive  to  the  responsibility  resting 
upon  him;  and  equally  confident  that  not  one  of  the  committee 

has  the  slightest   doubt  of  the  ability  of  this  body  to  adjust  <m  a 

fair  and  friendly  basis  any  diflferences  which  may  arise  affecting 
the  employees  represented."  . 


Inspection   of   Railway   Stationary   Boilers   in   Canada 

The  Board  of  Railway  Commissioners  for  Canada  has  ordered 
that  the  railway  companies  sitbject  to  its  jurisdiction  put  in  force 
not  later  than  June  1,  1921.  regulations  promulgated  by  the 
board  for  the  inspection  of  railway  steam  boilers  other  than  loco- 
motive boilers.  The  orders  cover  the  design  and  construction 
of  the  boiler  and  appurtenances  and  provide  for  periodical  in- 
spection. 


Boiler  Inspection  Act  Does  Not  Apply  to  Locomotive  Cab 

The  New  York  Appellate  Division  holds  that  the  Federal 
Boiler  Inspection  Act.  requiring  locomotive  boilers  and  appur- 
tenances to  be  kept  safe,  does  not  apply  to  a  locomotive  cab,  so 
that  sections  3  and  4  of  the  Employers'  Liability  Act.  precluding 
the  defenses  of  contributory  negligence  and  assumed  risk,  where 
a  safety  act  ,is  violated,  do  not  deprive  the  railroad  of  these 
defenses  in  an  action  for  injuries  caused  by  a  depression  in  the 
floor  of  the  cab.  .A^  cab  is  not  appurtenant  to  a  boiler,  and  the 
intention  of  the  act  was  to  guard  against  accidents  peculiar  to 
boilers.— Brown  r.  L.  V..  191  App.  Div.  691,  181  N.  Y.  Supp.800. 


No  Exhibits  at  June  Conventions 

The  Railway  Supply  Manufacturers'  Association  at  a  meeting 
of  its  excctitive  committee  at  Pittsburgh.  Pa.,  voted  against 
having  an  exhibit  at  the  convention  of  the  American  Railway 
Association.    Division    V — Mechanical — in    June. 

Further  details  relative  to  this  decision  are  given  in  a  letter 
sent  to  members  of  the  association,  dated  March  10  and  signed 
by  J.  D.  Conway,  secretary,  and  J.  F.  Schurch,  president.  The 
letter  follows:  ; 

Afttr  a  thorough  canvass  an<l  st«dv  of  the  entire  situation,  both  •mong 
the  manufacturers  composing  this  organization  and  the  railroad  executives, 
your   executive  committee   has   unanimously   decided   it  the   part  of   wigdom 
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:..    and    Rood    business    judgment    to    postpone    the    June,     1921,    R.     S.     M.     A. 
exhibit   at   Atlantic    City    for   the    following    reasons: 

1.  We  are  all  familiar  with  the  present  depression  in  railroad  and  general 
■■    business   and    the    attendant    desire    and    demand    to    curtail    expenditures    in 

.  ■    every    possible    direction   to   strengthen    the    existing   financial    situation    with 
'■     the  prime  motive  of  developing  greater  economy  and  efi&ciency  in  operation. 

2.  In   the   opinion    of    men   of   mature   judgment    in   the   manufacturing   as 
well   as  the   railroad   fields  we   are  confronted   today   with   the   serious   situa- 

,■    tion  of  not  knowing  with  any  degree  of  certainty  as  to  just  when  business 
conditions    will    improve.      Many    manufacturing    concerns    engaged    in    the 
■,     production    of    railroad    devices    and    specialties    are    either    shut    down    or 
running  at  an   unusually  low   rate  of   operation. 

While    we    realize    this   action    is    drastic,    we    feel    that    present    conditions 

demand    it.      We    are    confident,    however,    that    it    will    meet    with    the    full 

<■';    approval   of   the   business   interests   of   the   country,   and   we    further    believe 

.  that    the    future    will    warrant    our    resuming   plans    at   a    later    date    for    the 

1922   exhibit  as  in   former  years. 

The   executive  committee   also    decided   that    it   would   not   be 

:.   necessary,    in    view    of    the   cancellation   of    the    exhibit    and   the 

-.    annual  meeting,  to  send  representatives  to  such  meetings  of  the 

Railroad,  Mechanical  and  Purchases  and  Stores  divisions,  A.  R.  A., 

■.    as  may  be  held.     The  wisdom  of  cancelling  hotel  reservations  was 

\    also  suggested. 


Mechanical  Division  of  A.  R.  A.  to  Meet  in  Chicago 

The  General  Committee  of  the  Mechanical  Division  of  the 

j\   American   Railway   Association  at  a  meeting  in   New   York 

on  March  30  decided  to  hold  a  business  session  at  the  Hotel 

Drake,  Chicago,  on  June  15  and  16  instead  of  the  convention 

.that  was  to   have   occurred  at  Atlantic   City.     The  program 

has  been  modified  and  reports  will  be  presented  only  by  the 

".  committees  on  the  following  subjects:    Prices  for  Labor  and 

"  -   Material,  Car  Construction,  Loading  Rules,  Brake  Shoe  and 

'     Brake  Beam  Equipment,  Train  Brake  and  Signal  Equipment, 

'.:.  Specifications  and  Tests  for  Materials,  Tank  Cars  and  Stand- 

".    ard  Methods  of  Packing  Journal  Boxes.     Both  morning  and 

'.    afternoon  sessions  will  be  held  while  the  division  is  meeting. 


^'\'   .,..;.■■  Locomotives  to  Be  Built  in  Poland 

It  is  stated  by  the  Warsaw  correspondent  of  the  London  Times 
that  with  the  object  of  encouraging  home  industries  the  Polish 
government  has  recently  signed  contracts  with  a  number  of  manu- 
facturers in  Poland  for  the  delivery  of  large  quantities  of  rolling 
stock  for  the  Polish  railways  within  the  next  10  years.  The 
firms  chiefly  concerned  are  the  Polish  Locomotive  Works,  Sosno- 
wice,  which  has  received  an  order  for  1,100  locomotives;  Lilpop, 
Rau  &  Lowenstein,  Warsaw,  which  has  received  an  order  for 
1,000  locomotives,  20,000  freight  cars  and  3,000  passenger  cars; 
and  the  Ostrow  Wagon  Works,  which  has  received  an  order  for 
18,000  freight  cars  and  2,800  passenger  cars.  None  of  these  firms 
are  in  a  position  to  carry  out  these  orders  with  their  present 
plants.  The  Polish  Locomotive  Works  does  not  at  present  build 
complete  locomotives,  although  it  manufactures  locomotive 
boilers.  Neither  has  the  Lilpop,  Rau  &  Lowenstein  plant  built 
locomotives  previously.  The  Ostrow  Works  is  an  entirely  new 
enterprise  and  its  factory  is  still  in  course  of  construction.  Ob- 
viously these  firms  will  need  foreign  capital  and  machinery  to 
enable  them  to  complete  their  orders. 


Charges  of  Shop  Unions  Renewed 

Five  additional  organizations  of  shop  employees  and  the 
Railway  Employees  Department  of  the  American  Federation 
of  Labor  have  joined  with  the  International  Association  of 
Machinists  in  the  complaint  filed  with  the  Interstate  Commerce 
Commission  requesting  an  investigation  of  railroad  car  and 
locomotive  repair  work.  The  original  complaint  was  filed  Janu- 
ary 8,  1921,  by  W.  Jett  Lauck,  representing  William  H.  John- 
ston, president  of  the  machinists.  The  press  notice,  just  issued 
by  way  of  keeping  the  subject  alive,  says  that  since  the  filing  of 
the  original  complaint  additional  investigations  have  been  made 
and  the  employees  now  claim  to  be  prepared  to  fully  substantiate 
all  the  charges  made.  The  union  heads  who  have  joined  with 
the  Machinists'  Association  in  the  complaint,  and  the  organiza- 
tions which  they  represent,  are  as  follows :  B.  M.  Jewell,  presi- 
dent of  the  Railway  Employees  Department,  American  Federa- 
tion of  Labor;  J.  J.  Hynes.  international  president  of  the 
Amalgamated  Sheet  Metal  Workers'  International  Alliance; 
Martin  F.  Ryan,  general  president  of  the  Brotherhood  of  Rail- 
way Carmen  of  America;  James  P.  Noonan,  international  presi- 
dent of  the  International  Brotherhood  of  Electrical  Workers; 
J.  W.  Kline,  president  of  the  Internaticmal  Brotherhood  of 
Blacksmiths,    Drop    Forgers    and    Helpers    of    America;    J.    A. 


Franklin,   president   of  the   International    Brotherhood  of  Boiler- 
makers and  Iron  Shipbuilders. 

Employee  Eklucational  Work  on  the  Great  Northern 

To  meet  a  desire  expressed  by  a  number  of  employees,  \y\r- 
ticularly  in  the  engineering  department,  for  an  opportunity  to 
acquire  a  broader  knowledge  of  railroading  than  comes  to  tl'.on 
through  the  routine  work  of  their  own  departments,  the  Great 
Northern  is  developing  a  course  of  study  to  be  taken  up  at 
bi-monthly  meetings,  in  St.  Paul,  of  a  class  of  several  hundred 
employees.  The  course  is  designed  to  cover  a  period  of  about 
six  months  and  the  class  is  open  to  employees  of  all  departmeats 
who  are  interested. 

The  extent  of  the  interest  is  indicated  by  the  fact  that  over 
400  employees  responded  to  the  call  for  the  first  meeting,  in- 
terest in  the  plan  is  also  developing  among  employees  at  out- 
lying points  and  consideration  is  being  given  to  means  of  ex- 
tending it.  This  work  had  its  inception  among  employees  and 
officers  at  the  headquarters  of  the  road  at  St.  Paul.  Considera- 
tion is  also  being  given  to  the  development  of  a  course  of  study 
that  will  meet  the  special  requirements  of  interested  employees 
in  the  mechanical  department. 


Retrenchment 

Further  extensive  reductions  of  forces  by  the  Pennsylvania 
Railroad  were  reported  on  February  26,  at  Altoona,  Pitts- 
burgh and  other  points.  The  operation  of  the  Pittsburgh 
Terminal  as  a  separate  division  is  to  be  discontinued  and  the 
old  division  boundaries  will,  in  general,  be  restored 

The  Delaware,  Lackawanna  &  Western  has  ordered  further 
reductions  in  forces  at  the  Scranton  shops.  The  Union  Pacific 
on  February  26  ordered  further  extensive  reductions  in  its  shops. 
On  the  New  York  Central,  large  numbers  of  men  returned  to 
work  in  the  shops  at  Collinwood,  Ohio ;  Elkhart,  Ind.,  and  other 
points,  after  forced  vacations  of  one  or  more  weeks. 

The  Canadian  National,  following  the  severe  falling  off  in 
business  throughout  large  sections  of  Canada,  has  taken  ott 
some  passenger  trains  in  New  Brunswick,  including  trains  No. 
31  and  No.  32  between  Moncton  and  Levis.  In  the  western 
part  of  Ontario  considerable  numbers  of  men  have  been  dis- 
missed and  two  divisions  have  been  consolidated  into  one. 

Two  hundred  men  in  the  shops  of  the  New  York,  Ontario 
&  Western  at  Middletown.  N.  Y.,  resumed  work  on  March  1 
after  a  layoff  of  a  month. 


Freight  Cars 

The  Louisiana  &  Arkansas  has  ordered  25  Hart  convertible 
dump  cars  from  the  American  Car  &  Foundry  Co. 

The  Tientsin-Pukow  has  ordered  300  40-ton  all-steel  gon- 
dola cars  through  Mitsui  &  Co.,  65  Broadway,  New  York,  from 
the  American  Car  &  Foundry  Co. 


Locomotives  <.  •-. 

The  Imperial  Japanese  Government  Railways  is  having 
30  locomotives  built  in  Japan. 

The  Peking-Hankow  has  ordered  30  Prairie  type  locomotives 
from  the  Baldwin  Locomotive  Works. 

The  Louisville  &  Nashville  will  build  34  locomotives,  in- 
cluding 16  Mikado  type  locomotives,  in  its  own  shops. 


Shop  Construction 

Live  Oak,  Perry  &  Gijlk. — This  company  has  begun  the  re- 
construction of  its  blacksmith  and  car  shops  at  Live  Oak,  Fla, 
The  buildings  will  be  of  frame  construction,  50  ft.  by  60  ft 
and  60  ft.  by  150  ft.,  respectively.  The  following  new  machinery 
will  be  purchased :  planer,  shaper,  drill  press  and  wheel  press. 

Louisville  &  Nashville. — This  company  has  awarded  a  con- 
tract to  H.  W.  Hancock,  Louisville,  Ky.,  for  the  construction  of 
a  roundhouse  and  shops  at  Loyall,  Ky.,  at  an  approximate  cost  of 
$150,000. 

Ann  Arbor. — This  company  will  replace  its  woodworkin.t; 
shop  at  Owosso,  Mich.,  recently  destroyed  by  fire,  with  a  steel 
fabricated  building. 

Northwestern  Pacific. — This  company  will  erect  temporar\ 
structures  to  replace  the  machine  shop,  wood  working  mill,  car  re- 
pair shop  and  minor  buildings  which  were  destroyed  by  fire  at 
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Tihnron,  Cal.,  as  definite  decision  has  not  been  made  as  to 
whether  a  modern  shop  will  be  constructed  at  that  point,  or  some 
more  advantageous  location  along  the  line. 

Atchison,  Topeka  &  Santa  Fe. — This  company  has  authorized 
the  construction  of  a  blacksmith  shop  at  San  Bernardino,  Cal., 
with  dimensions  of  80  ft.  by  306  ft.,  to  cost  $107,000.  The  com- 
pany will  also  build  a  lavatory  building  at  Needles,  Cal.,  to  cost 
$22,500. 


MEETINGS    AND    CONVENTIONS 

The  American  Railway  Tool  Foremen's  Association  will  hold 
its  eleventh  annual  convention  at  the  Hotel  Sherman,  Chicago,  on 
August  9,  10  and  11. 

The  American  Society  for  Steel  Treating  will  hold  its  1921  con- 
vention and  exhibition  at  Indianapolis,  Ind.,  on  September  19  to  24 
inclusive.  The  exhibition  will  be  in  the  Manufacturers'  building 
at  the  State  Fair  Grounds  which  will  provide  a  floor  space  of 
76,800  sq.  ft.,  and  the  meetings  will  be  held  at  the  Women's 
building,  which  is  located  a  short  distance  from  the  exhibition 
hall,  where  three  or  four  large  rooms  will  make  it  possible  to 
hold  sectional  meetings  simultaneously. 


The   following  list  gives   names   of  secretaries    dates   of  next   or  regular 
meetings   and   places   of   meeting   of    mechanical    associations    and    railroad 

clubs: 

Air-Brakk  Association,— F.  M.  NcUis,  Room  3014,  165  Broadway,  New 
York  City.  Annual  convention  May  3  to  6  inclusive.  Hotel  Sher- 
man, Chicago. 

Amebican  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Next  meeting  June  IS 
and   16,  Hotel  Drake,  Chicago,  III. 

Division    V — Equipment    Fainting    Division. — V.    R.    Hawthorne, 
Chicago. 

American  Railway  Association,  Division  VI — Purchases  and  Stores. — 
J.  P.  Murphy,  N.  Y.  C,  Collinwood,  Ohio.  Second  annual  meeting 
June  20-22,  Atlantic   City,   N.  J. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago.  Con- 
vention  September    12-14,   Hotel   Sherman,   Chicago. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  114S 
E.  Marquette  Road,  Chicago.  Convention  August  9,  10  and  11, 
Hotel  Sherman,   Chicago. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,   Philadelphia,  Fa. 

.American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Spring  meeting  May  23  to  26  inclu- 
sive,  Congress  Hotel,  Chicago. 

American  Society  for  Steel  Treating. — W,  H.  Eiseman,  4600  Prospect 
Ave.,  Cleveland,  Ohio.  Annual  convention  September  19-24,  Indi- 
anapolis, Ind. 

.Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago. 

Canadian  Railway  Club. — W.  A.  Booth,  131  Charron  St.,  Montreal,  Que. 
Next  meeting  April  12.  A  paper  on  Some  Side  Light  on  Raiiway 
Time  Tables  will  be  presented  by  A.  Hatton,  general  superintendent 
transportation,  Canadian  Pacific,   Montreal. 

Car  Foremen's  Association  or  Chicago. — Aaron  Kline,  626  N.  Fine  Ave., 
Chicago.  Meeting  second  Monday  in  month,  except  June,  July  and 
August,  New  Morrison  Hotel,  Chicago. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  month  at  the  American  Hotel  Annex,  St.  Louis. 

Central  Railway  Club. — H.  D,  Vought,  95  Liberty  St.,  New  York. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.  Elliott,  T.  R.  R.A.  of  St.  Louis,  East  St.  Louis,  111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Meeting  second  Tuesday  of  February,  May,  Septem- 
ber and  November,  Hotel  Sinton,  Cincinnati,  Ohio. 

Dixie  Air  Brake  Club. — E.  F.  O'Connor,  10  West  Grace  St.,  Richmond, 
Va. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,  715  Clarke  Ave.,  Detroit,  Mich.  Next  meeting 
August  16,   17  and  18,   1921,  Hotel  Sherman,  Chicago. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chicago.  Next  annual  meeting.  May  24-26,  1921,  Hotel 
Sherman,  Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061  W.  Wabasha  Ave.,  Winona,  Minn.  Convention,  September  12, 
13,   14  and  IS,   1921,  Hotel  Sherman,  Chicago. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York.  Convention,  May  23  to  26,  1921,  inclusive.  Planters' 
Hotel,   St.   Louis,   Mo. 

^';  w  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Next  meeting  April  12.  Paper  on  Freight  Claims — Their 
Cause  and  Prevention,  will  be  presented  by  Charles  M.  MacDonald, 
freight  claim  agent,  Boston  &  Maine. 

N/.w  York  Railroad  Club. — H.  D.  Vought,  95  Liberty  St.,  New  York. 

^"  agara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe,  623 
Brisbane  Building,  Buffalo,  N.  Y. 

Pm:ific  Railway  Club. — W.  S.  Wollner,  64  Pine  St.,  San  Francisco,  Cal. 
Meeting  second  Thursday  in  month,  alternately  in  San  Franctsco 
and  Ojutland,  Cal. 

R  'LWAY  Club  of  Pittsburgh. — J.  D.  Conway,  SIS  Grandview  Ave.,  Pitts- 
burgh, Pa.  Meetings  fourth  Thursday  in  month  except  June,  July 
and  August,   Americus  Club  House,  Pittsburgh. 

S^-  Louis  Railway  Club. — B.  W.  Frauenthal  Union  Station,  St.  Louis, 
Mo.  Meetings  second  Friday  in  month,  except  June,  July  and 
August. 

r  veling  Engineers'  Association. — ^W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Buffalo,  N.  Y. 

^  stern  Railway  Club. — Bruce  V.  Crandall,  14  E.  Jackson  Boulevard, 
Chicago.  Meeting  third  Monday  each  month  except  June,  July  and 
August. 


F.    G.    Fischer 


MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

Frank  G.  Fischer,  whose  appointment  as  master  mechanic  on 
the  Southern  division  of  the  St.  Louis-San  Francisco  at  Memphis, 
Tenn.,    was    announced    in    the    March    issue    of    the    Railway 

Mechanical  Engineer, 
was  born  on  October  19, 
1878,  at  Richmond,  Va. 
He  received  a  common 
school  education  and 
entered  the  employ  of  the 
Chesapeake  &  Ohio  on 
February  1,  1895,  as  a 
machinist  apprentice. 
After  working  at  various 
places  on  the  Chesapeake 
&  Ohio  and  the  Balti- 
more &  Ohio  South- 
western as  a  machinist 
and  roundhouse  fore- 
man until  July,  1903, 
Mr.  Fischer  was  cm- 
ployed  in  the  roundhouse 
of  the  St.  Louis-San 
Francisco  at  St.  Louis, 
Mo.  He  then  served 
successively  as  general 
foreman  at  Chaffee,  Mo.; 
general  foreman  at  Memphis;  general  foreman  at  St.  Louis, 
and  until  his  recent  appointment  was  assistant  master  mechanic 
at  Monett,  Mo. 

J.  W.  Small,  formerly  superintendent  of  motive  power  of  the 
Seaboard  Air  Line,  has  been  appointed  superintendent  of  motive 
power   and   shops   of  the   Cuba   Railroad  with   headquarters   at 

Camaguey,  Cuba,  succed- 
ing  M.  B.  McPartland, 
resigned  to  accept  service 
with  another  company. 
Mr.  Small  was  born  on 
September  24,  1870,  at 
Chatham,  Ont.,  and  was 
educated  in  the  higji 
schools  of  that  city  and 
9t  the  Collegiate  Insti- 
tute. He  entered  railway 
service  in  1887  as  a  ma- 
chinist apprentice  on  the 
Northern  P  a  c  i  fi  c .  In 
1892  he  went  to  Poca- 
tello,  Idaho,  as  a  machin- 
ist on  the  Oregon  Short 
Line.  The  following  srear 
he  went  to  T  a  c  o  m  a  , 
Wash.,  as  a  machinist 
for  the  Northern  Pacific 
During  the  same  year  he 
entered  the  service  of  the 
Southern  Pacific  as  a  machinist  and  served  subsequently  as  gang 
foreman,  roundhouse  foreman,  assistant  master  mechanic  and  mas- 
ter mechanic  for  that  company.  In  1906  he  became  superintendent 
of  motive  power  of  the  Mexican  lines  of  the  Southern  Pacific.  In 
1910  he  went  to  the  Kansas  City  Southern  in  a  similar  capacity 
and  the  following  year  became  superintendent  of  motive  power 
for  the  Missouri  Pacific.  The  same  year  he  went  with  the  Sunset 
Central  Lines  (Galveston,  Harrisburg  &  San  Antonio,  Houston 
&  Texas  Central,  Morgan's  Louisiana  &  Texas,  Texas  &  New 
Orleans,  etc.)  as  assistant  general  manager.  In  1913  he  was 
appointed  superintendent  of  motive  power  of  the  Seaboard  Air 
Line.  During  federal  control  Mr.  Small  served  first  as  me- 
chanical assistant  to  the  regional  director,  Southern  region,  and 
later  as  mechanical  staff  officer  to  the  regional  director  of  the 
same  region.  =   ■  ;r.  ■  .^ 
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H.  M.  Allan 


Hakry  M.  Allan,  whose  appointment  as  master  mechanic  on 
the  Canadian  Pacific  with  headquarters  at  Kencra,  Ont.,  was  an- 
nounced in  the  March  issue  of  the  Railway  Mechanical  Engineer, 
was    born    on    July    26, 
1886,  at  Balderson,  Ont., 
and  attended  the  Balder- 
son    public    schools    and 
the    Perth    high    school. 
In   October,    1906,    after 
serving    his     apprentice- 
ship   with    the    Canadian 

:•    Atlantic  at  Ottawa,  Mr. 

Allan  entered  the  employ 

of  the  Algoma  Central  at 

Sault    Ste.    Marie,    Ont., 

..   and  in   March,  1907,  re- 

.-.    signed,    and    went    from 

;'    Fort  William  to  Winni- 

■    peg  and  on  to  Moose  Jaw, 

Sask.,  where  he  worked 

-.  as   a   machinist    for    the 

.'  ■    Canadian   Pacific.     In 
'   1910,  he  was  promoted  to 

V  shop  foreman  and  from 
t  1913  until  his  appoint- 
%_  ment  as  mentioned  above, 

:''^    he  was  locomotive  foreman  in  the  Alyth  roundhouse  at  Calgary, 
;    Aka. 

CAR  DEPARTMENT 

Andy  J.  Litwin,  car  foreman  on  the  Northern  Pacific  at 
Paradise,  Mont.,  has  been  transferred  to  Staples,  Minn.,  succeed- 
ing F.  M.  Weseman,  deceased. 

SHOP  AND  ENGINEHOUSE 

W.  Arthur  Birch,  freight  gang  foreman  on  the  Atchison, 
Topeka  &  Santa  Fe,  at  Needles,  Cal.,  has  been  transferred  to 
Barstow,  Cal.,  to  succeed  E.  O.  Faulkner  as  roundhouse  foreman. 

H.  D.  Eddy,  roundhouse  foreman  on  the  Atchison,  Topeka  & 
Santa  Fe,  at  Needles,  Cal.,  has  been  transferred  to  Bakersfield, 
Cat 

E.  A.  Murray,  whose  appointment  as  shop  superintendent 
on  the  Chesapeake  & 
Ohio,  at  Himtington,  W. 
Va.,  was  announced  in 
the  February  issue  of 
the  Railway  Mechanicd^ 
Engineer,  was  born  on 
September  1,  1876,  at 
Staunton,  Va.  He  re- 
ceived a  public  school 
education  and  on  Decem- 
ber 11,  1891,  entered  the 
employ  of  the  Chesapeake 
&  Ohio  as  a  machinist  ap- 
-"■  \  prentice.     After  complet- 

V  ing  his  apprenticeship,  he 
served  successively  as  a 
machinist,         locomotive 

::     fireman   and    gang    fore- 

"!•  man  until  1903,  when  he 
was  appointed  general 
foreman.  From  1909, 
nntil  his  recent  promo- 
tion as  above  noted,  Mr. 

':'.  Murray  was  master  mechanic  at  Clifton  Forge,  Va. 

George  F.   Heise  has  been  promoted  to  the  position  of  tool- 
room   foreman   of   the    El    Paso   &    Southwestern   shops    at  El 
.    Paso,  Tex. 

PURCHASING  AND  STOREKEEPING 

J,  E.  Wharton,  division  storekeeper  on  the  Pennsylvania,  with 
headquarters  at  Toledo,  Ohio,  has  been  appointed  storekeeper, 
maintenance  of  equipment  department,  with  the  same  head- 
quarters. The  position  of  division  storekeeper  has  been  abol- 
ished. 


SUPPLY  TRADE  NOTES 


E.   A.    Murray 


The  R.  G.  Smith  Tool  &  Mfg.  Co.  has  moved  from  315  Market 
street,  into  their  larger  factory  at  245  N.  J.  R.  R.  avenue,  Newark 
N.J. 

The  H.  K.  Ferguson  Company,  southern  department,  has  r-- 
moved  its  offices  to  Room  218,  Healey  building,  Atlanta,  Ga. 
Richard  W.  Alger  is  the  manager. 

The  Independent  Pneumatic  Tool  Company,  Chicago,  has  re- 
moved its  Pittsburgh,  Pa.,  office  from  12C^  Farmers  Bank  build- 
ing, to  718  Bessemer  building,  corner  of  Fort  and  Duquesne  Way. 

Manning,  Maxwell  &  Moore,  Inc.,  New  York,  on  May  1,  will 
take  over  the  merchandise  and  good-will  of  Patterson,  Gottfried 
&  Hunter,  211  Center  street.  New  York.  This  firm  handles  mill 
and  factory  supplies. 

Carl  W.  Bettcher  has  been  appointed  sales  manager  of  the 
Eastern  Machine  Screw  Corporation,  New  Haven,  Conn.  Mr. 
Bettcher  was  born  on  May  7,  1887,  and  graduated  from  the 
Boardman  Manual  Train- 
ing School  in  1904.  He 
is  also  a  graduate  of 
Yale  University,  having 
completed  the  Sheffield 
Scientific  course  in  1907. 
The  following  two  years 
he  spent  on  the  students' 
course  at  the  General 
Electric  Company  at 
Lynn,  Mass.,  doing  prin- 
cipally testing  work.  He 
then  entered  the  sales  de- 
partment of  the  Edison 
Lamp  Works  at  Harri- 
son, N.  J.,  and  after  eight 
years  of  service  with  this 
company,  became  a  cap- 
tain of  artillery  in  the 
United  States  Army  and, 
for  nine  months  of  two 
years,  was  in  active  serv- 
ice in  France.     For  the 

past  two  years  he  has  been  in  the  employ  of  the  Eastern  Ma- 
chine Screw  Corporation  and  will  now  specialize  principally  in 
the  expansion  of  the  sale  of  the  H.  &  G.  self-opening  die  heads. 

H.  M.  Pratt,  manager  of  the  branch  office  of  the  Southern 
Iron  and  Equipment  Company  at  New  Orleans,  La.,  has  been  ap- 
pointed general  sales  manager  with  headquarters  at  Atlanta, 
Ga.    A.  C.  Wood  succeeds  Mr.  Pratt  at  New  Orleans. 

The  O'Malley-Beare  Valve  Company  of  Chicago  has  been 
appointed  exclusive  agent  for  the  Chapman  Valve  Manufac- 
turing Company  of  Indian  Orchard,  Mass.,  and  will  have 
charge  of  the  sale  of  the  Chapman  lines  of  valves  in  the  rail- 
way field  in  the  United  States. 

The  Southwark  Foundry  &  Machine  Company,  Philadel- 
phia, Pa.,  has  opened  a  district  office  at  804  Swetland  build- 
ing, Cleveland,  Ohio,  under  the  management  of  it5  repre- 
sentative, Stewart  Boiling,  who  has  served  for  seven  years 
as  engineering  salesman  for  this  company. 

The  National  Malleable  Castings  Company,  Clevelan(!, 
Ohio,  has  bought  the  draft  gear  business,  assets  and  good- 
will of  the  Butler  Drawbar  Attachment  Company,  Qeveland. 
The  business  of  the  latter  company  has  been  transacted  for 
many  years  through  the  National  Malleable  Castings  Com- 
pany. 

Harry  L.  Oviatt  has  been  appointed  traveling  representative 
of  the  Armstrong  Manufacturing  Company,  Bridgeport,  Conn  , 
manufacturers  of  pipe  threading  tools  and  taps.  Mr.  Oviatt  ha^ 
been  with  the  Bullard  Machine  Tool  Company,  Bridgeport,  fo. 
the  past  13  years  and  during  the  last  3  years  has  been  connected 
with  the  advertising  department. 
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The  Commonwealth  Steel  Company,  St.  Louis,  Mo.,  has  re- 
cently established  an  employees'  benefit  association,  which  pro- 
vides insurance  against  sickness,  accident  or  death  for  the  em- 
ployees. The  company  has  offered  to  each  member  of  its  force 
a  life  insurance  policy,  varying  in  amounts  from  $500  to  $2,000, 
depending  on  the  length  of  service. 

.  William  C.  Wilson,  formerly  connected  with  the  Taylor- 
Wharton  Iron  &  Steel  Company  and  William  Wharton,  Jr., 
Company,  in  the  capacity  of  manager  of  sales,  northeastern 
territory,  has  become  associated  with  the  Pittsburgh  Screw 
&  Bolt  Company,  Pittsburgh,  Pa.  He  will  be  located  at  its 
New  York  Office,  50  East  Forty-second  street. 

The  Power  Equipment  Company,  131  State  street,  Boston, 
Mass.,  has  been  appointed  New  England  representative  of  the 
Conveyors  Corporation  of  America,  Chicago,  for  the  sale  of 
its  American  trolley  carrier  monorail  conveying  equipment, 
and  Colwell  &  McMullin,  79  Milk  street,  Boston,  are  the  New 
England  representatives  for  its  American  steam  ash  conveyor. 

The  American  Mason  Safety  Tread  Company,  480  Lexing- 
ton avenue,  New  York,  has  consolidated  its  general  sales 
office  for  the  New  England  States,  New  York  State  and  New 
Jersey  with  the  local  New  York  City  office,  under  the  super- 
vision of  J.  W.  Scott.  L.  H.  Devoe  will  continue  to  serve  the 
trade  in  this  territory  as  in  the  past,  with  headquarters  at 
New  York. 

W.  J.  Roehl,  formerly  assistant  purchasing  agent  of  the  Mis- 
souri Pacific,  has  been  appointed  sales  representative  in  the  St. 
Louis  district  for  A.  M.  Castle  &  Co.,  Chicago,  and  has  opened 

offices  at  1946  Railway 
Exchange  building,  St. 
Louis.  Mr.  R6ehl  en- 
tered railroad  business 
on  May  4,  1906,  as  a 
clerk  in  the  office  of  the 
supply  agent  of  the  Mis- 
souri Pacific  and  in  May, 
1910,  was  promoted  to 
chief  clerk.  On  March 
1,  1913,  he  was  promoted 
to  chief  clerk  to  the  gen- 
eral purchasing  agent  and 
on  June  1,  1918,  became 
assistant  pur  chasing 
agent. 

A.  M.  Castle  &  Co.,  in 
addition    to   their    ware- 
house business  in  Chica- 
go,     are      general      dis- 
tributors   for    the    Rome 
Iron        Mills'        staybolt 
liron,    the    Lukens    Steel 
Company's  locomotive,  flange  and  fire  box   steel;   and  the   De- 
troit Seamless  Steel  Tubes  Company's  locomotive  seamless  boiler 
tubes. 

The  Liberty  Car  &  Equipment  Company  and  the  Illinois 
Car  &  Manufacturing  Company,  both  of  Hammond,  Ind., 
have  been  consolidated  under  the  name  of  the  Illinois  Car  & 
Manufacturing  Company,  with  general  offices  at  Hammond, 
Ind.  The  officers  of  the  consolidated  company  are:  P.  H. 
Joyce,  president;  J.  W.  O'Leary,  vice-president;  J.  F.  Farrell, 
vice-president;  J.  E.  Fitzgerald,  treasurer,  and^O.  R.  Shear- 
man, secretary.  The  plant  at  Chicago  Heights  is  now  known 
as  the  Liberty  plant  and  the  one  at  Hammond  as  the  Ham- 
mond plant. 

The  Equitable  Equipment  Company,  411  Whitney  Central 
building.  New  Orleans,  La.,  has  completed  its  organization 
for  the  purpose  of  handling  locomotives,  cars,  railroad  equip- 
ment, rails  and  rail  accessories,  machinery  of  all  kinds,  con- 
tractors' equipment  and  second  hand  machinery  and  equip- 
ment. This  new  company  is  taking  over  the  equipment,  rail 
and  machinery  business  of  A.  Marx  &  Sons,  Southern  Scrap 
Material  Company  and  the  Ship  Supply  Company.  The  new 
firm  will  be  under  the  direct  management  of  O.  D.  Cleve- 
land, who  has  been  the  manager  of  the  New  Orleans  branch 
of  the  General  Equipment  Company. 


W.  J.  Roehl 


G.  E.  Ryder 


Superheater    Company 

The  election  of  three  new  vice-presidents  is  announced  by  the 
Superheater  Company,  New  York,  formerly  the  Locomotive  Su- 
perheater Company.  Gilbert  E.  Ryder,  in  charge  of  the  service 
department,  has  been  elected  vice-president  in  charge  of  sales,  with 
office  at  New  York ;  Henry  B.  Oatley,  chief  engineer,  has  been 
elected  vice-president  in  charge  of  engineering,  with  office  at  New 
York,  and  Charles  H.  True,  works  manager,  has  been  elected  vice- 
president  in  charge  of  production,  with  office  at  East  Chicago,  Ind. 
Gilbert  E.  Ryder,  vice-president  in  charge  of  sales,  was  born 
at  Minneapolis,  Minn.,  in  1880,  and  studied  engineering  at  the 
University  of  Wisconsin,  and  also  at  the  University  of  Illinois. 

His  railroad  experience 
began  with  an  apprentice- 
ship on  the  Chicago,  Mil- 
waukee &  St.  Paul,  and 
included  service  as  a 
journeyman  in  the  me- 
chanical department  of 
that  road  at  Dubuque, 
la.;  Ottumwa,  la.,  and 
West  Milwaukee,  cover- 
ing five  years.  His  en- 
gineering experience  fol- 
lowed in  the  fuel  testing 
bureau  of  the  Technolog- 
ic Branch  of  the  United 
States  Geological  Sur- 
vey. He  later  served  the 
cit>-  of  Chicago  as  deputy 
smoke  inspector  in  charge 
of  locomotives,  which 
placed  him  again  in  con- 
tact with  the  locomotive 
fuel  conservation  prob- 
lem. This  was  followed  by  editorship  of  the  Railway  Review 
at  Chicago,  after  which  he  entered  the  service  of  the  Superheater 
Company  ten  years  ago.  He  became  a  member  of  the  service  de- 
partment and  later  took  charge  of  that  department.  He  also  de- 
veloped and  had  charge  of  the  publicity  department.  Mr.  Ryder 
takes  responsibility  of  the  sales  of  the  company  (railroad,  sta- 
tionary and  marine),  with  an  unusual  preparation  in  wide  and 
very  valuable  engineering  and  practical  experience. 

Henry  B.  Oatley,  vice-president  in  charge  of  engineering,  was 
born  at  Rochester,  N.  Y.,  and  attended  the  public  schools  at  that 
place.     He   received  his  engineering  education  at  the   University 

of  Rochester  and  the  Uni- 
versity of  Vermont, 
graduating  from  the  lat- 
ter in  1900  with  the  de- 
gree of  mechanical  en- 
gineer. He  then  entered 
the  service  of  the 
Schenectady  Locomotive 
Works,  his  experience 
while  on  this  work  em- 
bracing locomotive  de- 
sign and  shop  testing. 
He  was  associated  with 
F.  W.  Cole  in  the  early 
development  of  the  super- 
heater for  locomotives 
by  that  company.  In 
1910,  upon  the  formation 
of  the  superheater  com- 
pany, he  was  appointed 
mechanical  engineer,  and 
in  1916  he  was  appointed 
chief  engineer  for  the 
company,  which  position  he  held  at  the  time  of  his  election, 
as  above  noted.  In  April,  1917,  he  was  granted  a  leave  of 
absence  and  served  as  an  officer  in  the  U.  S,  Navy  on  the 
battleships  Ohio  and  Indiana.  He  entered  service  with  the  1st 
N.  Y.  Naval  Militia,  which  was  the  first  body  of  armed 
troops  to  move  after  the  declaration  of  war  with  Germany.  Mr. 
Oatley  is  a  recognized  authority  on  superheating  and  has  been 
an  active  factor  in  its  development.  He  is,  in  a  large  measure, 
responsible    for    putting    superheater    design    upon    a    practical 


H.  B.  Oatley 


272 


RAILWAY   MECHANICAL  ENGINEER 


Vol.  95,  No.  4 


operating  and  manufacturing  basis  in  locomotive,  marine  and 
stationary  practice,  and,  without  sacrifice  of  efficiency,  has  de- 
veloped uniformity  of  sizes  and  design. 

Charles  H.  True,  vice-president  in  charge  of  production,  was 
born  in  Boston,   Mass.,  and  was  educated  at  the  public  schools 
of   Schuyler,   Neb.,  and   the  University  of   Nebraska,  graduating 
in  1898  with  the  degree 
of      electrical      engineer. 
Immediately    upon   grad- 
uation    he     entered     the 
service     of     the     Union 

,  Pacific  at  Omaha,  and 
served  in  both  the  loco- 
motive and  car  shops. 
In  1902  he  became  round- 
house foreman  at  Grand 
Island,  Neb.,  and  in  1903 
resigned  from  the  Union 
Pacific  to  take  a  similar 
position  at  Trenton,  Mo., 
with  the  Chicago,  Rock 
Island  &  Pacific.  In  Oc- 
tober of  the  same  year  he 
•was  transferred  to  the 
Silvis  shops  as  assistant 
superintendent    of    shops. 

'  In  1905  he  was  appointed 
mechanical  engineer  with 
the     Railway     Materials 

Company,  at  Chicago,  and  was  engaged  in  the  design  of  metal- 
lurgical furnaces  for  blacksmith  shops  and  boiler  shops,  and 
in  1910  he  refitted  and  took  charge  of  the  Phoenixville,  Pa., 
plant  of  this  company.  Two  years  later  Mr.  True  resigned  his 
position  with  the  Railway  Materials  Company  to  become  works 
manager  of  the  Superheater  Company  at  East  Chicago,  which 
position  he  held  until  his  election  as  vice-president,  as  above 
noted. 


TRADE   PUBLICATIONS 


C.  H.  True 


'..  The  Richmond,  Va.,  office  of  the  Vapor  Car  Heating  Com- 
pany, Inc.,  has  been  discontinued  and  all  future  business  from 

^-  the  Southeastern  territory  will  be  handled  from  the  offices  of 
the  company  in  Washington,  D.  C.  The  Washington  office  is 
in  charge  of  Harry  F.  Lowman,  who  is  assisted  by  L.  B. 
Rhodes,  Jr.,  previously  connected  with  the  sales  department 
of  the  U.  S.  Light  &  Signal  Corp.  Mr.  Rhodes,  Jr.,  has  been 
assigned  to  the  Southeastern  territory  formerly  handled  by 
his  father,  L.  B.  Rhodes. 

J.  Brookes  Spencer,  assistant  to  first  vice-president  of  the 
Southern  Wheel  Company,  St.  Louis,  Mo.,  has  been  elected 
vice-president  of  the  same  company  with  headquarters  at  St. 
Louis.  Mr.  Spencer  was  born  in  St.  Louis  on  January  15,  1888. 
He  was  educated  at  the  Hill  School,  Pottstown,  Pa.,  and  was 
graduated  from  Yale  University  in  the  class  of  1910.  In  1917 
he  entered  the  service  of  the  Southern  Wheel  Company  at  St. 
Louis  and  has  been  with  the  company  since  that  time  with 
the  exception  of  a  year  when  he  served  in  the  United  States 
.  Army. 

Keith  J.  Evans,  advertising  manager  Joseph  T.  Ryerson  & 
'  Son,  was  elected  president  of  the  Engineering  Advertisers' 
Association  at  the  annual  meeting  at  Chicago  on  March  8. 
Mr.  Evans  has  been  with  the  Ryerson  company  for  eight 
years,  all  of  that  time  in  the  advertising  department.  Just 
prior  to  the  entry  of  the  United  States  in  the  war,  Mr.  Evans 
co-operated  with  Donald  Ryerson,  vice-president  of  the 
Ryerson  company,  who  organized  the  "Four  Minute  Men"  as 
a  lobby  in  favor  of  military  training.  When  war  was  de- 
clared, the  organization  was  turned  over  to  the  Government 
and  became  a  division  of  the  Committee  on  Public  Informa- 
: .  tion.  Mr.  Evans  was  appointed  national  business  manager, 
-.  with  headquarters  at  Washington,  D.  C,  and  served  in  that 
capacity  until  the  organization  was  well  under  way,  when  he 
entered  the  army,  becoming  a  second  lieutenant  in  the  field 
artillery.  As  advertising  manager  of  the  Ryerson  company, 
Mr.  Evans  originated  the  450-page  loose  leaf  Ryerson  steel 
service  book,  a  very  complete  and  handy  current  data  book 
covering  specifications  and  prices. 


Gas  Producer. — "The  Automatic  Gas  Producer"  is  the  title  of 
a  10-page  booklet,  illustrating  and  describing  the  construction  and 
operation  of  automatic  gas  producers  made  by  R.  D.  Wood  &  Co., 
Philadelphia,  Pa. 

Cupola  Users.— The  Whiting  Corporation,  Harvey,  111.,  has 
issued  Bulletin  No.  155,  being  a  list  of  cupola  users,  arranged 
geographically  and  alphabetically  under  the  various  sizes  of  cupola. 
This  bulletin  supersedes  No.  152. 

Filters. — A  7-page  bulletin,  descriptive  of  the  G-R  multiscreen 
filter,  has  been  issued  by  the  Griscom-Russell  Company,  New 
York.  This  filter  is  a  redesign  of  the  well-known  Reilly  multi- 
screen feed  water  filter  and  grease  extractor. 

Machine  Tools.— George  Swift  &  Sons,  Halifax,  England,  have 
issued  a  general  catalogue  of  machine  tools,  illustrating  and  de- 
scribing the  line  of  radial  drills,  lathes,  slotters,  shapers  and 
planers  which  are  included  in  the  regular  line  manufactured  by 
this  company. 

Pneumatic  Tools. — Circular  No.  41,  representing  the  latest 
achievements  in  the  development  of  the  pneumatic  tool  industry 
has  been  issued  recently  by  the  Keller  Pneumatic  Tool  Company, 
Grand  Haven,  Mich.  Specifications  and  a  list  of  Keller  made 
products  are  included. 

Iron  and  Steel  Workers'  Machinery. — A  representative  type 
of  each  of  the  tools  manufactured  by  the  Scully  Steel  &  Iron 
Company,  Chicago,  is  shown  in  a  128-page  catalogue  which  they 
have  recently  issued.  A  few  details  as  to  the  size  and  capacity 
of  each  machine  are  given. 

Dust  Collecting  and  Conveying. — Two  4-page  bulletins,  Nos. 
12  and  501,  have  been  issued  recently  by  the  Dust  Recovering  & 
Conveying  Co.,  Cleveland,  Ohio.  These  bulletins  illustrate  and 
describe  the  development  of  dust  collecting  equipment  and  pneu- 
matic conveying  respectively. 

Portable  Electrical  Drills  and  Grinders. — The  Cincinnati 
Electrical  Tool  Company,  Cincinnati,  Ohio,  have  recently  issued 
a  new  catalogue  covering  their  complete  line  of  portable  electrical 
drills,  grinders  and  buffers,  including  several  new  type  machines 
which  they  have  recently  brought  out. 

Tap  Drill  Sizes. — A  table  of  tap  drill  sizes  for  S.A.E.  or 
A.S.M.E.  machine  tool  standards  has  been  prepared  in  pocket 
form  by  the  Greenfield  Tap  &  Die  Corporation,  Greenfield,  Mass. 
Larger  charts  containing  similar  data  and  suitable  for  hanging  in 
the  shop  for  ready  reference  by  the  workmen,  have  also  been 
brought  out.  . 

Sanitation  and  Welfare. — Bulletin  No.  8  has  been  issued  by 
the  Bureau  of  Safety  and  Sanitation  and  Welfare  of  the  United 
States  Steel  Corporation.  New  York,  and  contains  95,  8  in.  by  10 
in.  pages  devoted  mostly  to  illustrations  showing  some  of  the 
things  that  have  been  done  by  the  corporation  and  its  subsidiary 
companies  to  improve  the  living  and  working  conditions  of 
employees. 

Repair  Parts. — The  Roberts  &  Schaefer  Company,  Chicago, 
has  prepared  a  book  illustrating  all  of  their  modern  equipment 
for  coal,  sand  and  cinder  handling  on  locomotives.  Each  unit  of 
each  machine  is  numbered  according  to  the  reference  kept  in  the 
office  of  the  company,  making  it  comparatively  easy  for  one  to 
order  spare  or  repair  parts  for  mechanical  devices  for  coal,  sand 
and  cinder  handling. 

Tool  Book. — The  Goodell-Pratt  Company,  Greenfield,  Mass.,  has 
recently  issued  tool  book  No.  14  containing  464  pages,  6  in.  by  9 
in.  A  detailed  index  of  the  fifteen  hundred  tools  manufactured 
by  this  company  is  included  in  the  front  of  the  book,  together 
with  general  information  regarding  design,  making  and  inspection. 
List  prices  given  in  this  catalogue  were  effective  on  January  1, 
1920,  and  are  subject  to  change  without  notice.  For  the  con- 
venience of  mechanics  and  others  who  find  the  6  in.  by  9  in.  book 
inconvenient  to  carry,  a  pocket  edition  with  Syi  in.  by  5j4  in. 
pages  is  available. 
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If  the  railroads  are  to  give  adequate  service  to  the  public 
which  pays  the  bills,  it  will  be  absolutely  necessary  for  the 

men  and  the  managements  to  get  to- 
Simple  gether.  Someone  has  said,  "Figures 
Common  don't  lie,  but  liars  figure."  Some  of 
Sense  the  testimony  recently  introduced  be- 
fore the  Railroad  Labor  Board  is  an 
insult  to  the  intelligence  of  that  Board  and  would  seem  to 
offer  sufficient  reason  to  adjudge  those  who  gave  it  in 
contonpt. 

If  the  real  reason  for  the  long  drawn-out  and  misleading 
exhibits  which  have  been  presented  to  the  Board  is  to  delay 
decisions  on  the  part  of  the  Board,  then  those  who  are  giving 
the  testimony  should  at  least  make  a  bluff  at  being  in  earnest 
and  should  talk  to  the  point  in  controversy.  As  it  is  now  the 
recent  testimony  of  Lauck  and  Jewell  is  absurd  and  will 
react  against  the  interests  of  the  men  these  leaders  are  sup- 
posed to  represent. 

The  wages  of  the  shop  crafts  were  increased  to  the  present 
iiigh  standard  for  one  reason  only — to  meet  the  highest  cost 
of  living  recorded  in  recent  years.  We  believe  in  paying  good 
wages  to  railroad  workers — wages  that  will  enable  the  men 
to  live  well  and  that  will  attract  the  most  desirable  men  to 
railroad  service;  but  the  cost  of  living  has  decreased  consid- 
erably since  wages  were  adjusted.  We  believe  also  in  fur- 
nishing the  public  with  a  high  grade  of  service  at  a  reason- 
able cost,  thus  insuring  the  continued  prosperity  and  develop- 
ment of  the  country  and  incidentally  giving  the  men  in  rail- 
road service  steady  employment.  We  believe  also  in  giving 
the  investors  a  fair  return  upon  their  money;  if  this  is  not 
done  the  large  amount  of  capital  necessary  to  improve  the 


railroads  will  not  be  forthcoming,  and  incidentally  the  rail- 
road employees  will  suffer  because  of  business  stagnation, 
since  general  business  prosperity  goes  hand  in  hand  with  the 
prosperity  of  the  railroads. 

The  interests  of  the  employees,  the  managements,  the  pub- 
lic and  the  investors  are  so  intimately  associated  and  so  de- 
pendent one  upon  the  other,  that  they  must  work  together, 
shoulder  to  shoulder,  in  the  common  interest.  They  must 
have  a  mutual  understanding  of  each  other's  problems— 
this  means  a  lot  of  educational  work.  Unless  this  co-opera- 
tion can  be  brought  about,  sure  disaster  lies  ahead.  This  is 
simple  common  sense. 


The  latest  report  available  as  we  go  to  press  of  the  number 
of  cars  loaded  with  revenue  freight  is  that  for  the  week  of 

April    16.     There   were    703.896    cars 

The  loaded,  which  is  the  largest  number. 

Business  with  one  exception,  since  the  week  of 

Situation  January  IS,  when  709,888  cars  were 

loaded;  the  cars  loaded  for  the  week 

of  March  5  totaled  712,822.    Averaging  the  figures  for  the 

four  weeks  reported  each  month  for  the  first  quarter  we  find 

that  the  average  weekly  loading  in  January  was  679,580,  in 

Februar>'  683,088,  and  in  March  698,627.    In  general  coal 

loadings  have   fallen   off,   while  merchandise,  1.   c.   1.   and 

miscellaneous  loadings  have  steadily  increased. 

The  indications  are  that  the  average  weeklv  loading  for 
April  will  be  about  the  same  as  for  March,  although  it  may 
be  larger.  There  are  five  weeks  ending  in  April;  the  first 
week  (April  2)— most  of  the  days  were  in  March— showed 
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operating  and  manufacturing  basis  in  locomotive,  marine  and 
stationary  practice,  and,  without  sacrifice  of  efficiency,  has  de- 
veloped uniformity  of  sizes  and  desicrn. 

Charles  H.  True,  vice-president  in  cliarge  of  production,  was 
born  in  Boston,  Mass..  and  was  educated  at  the  public  schools 
of  Schuyler.  Xeb..  and  tiie  University  of  Xcbraska.  graduating 
in  1898  with  tlie  degree 
of  electrical  engineer. 
Immediately  upon  grad- 
uation he  entered  the 
service  of  the  Union 
Pacific  at  Omaha,  and 
served  in  both  the  loco- 
motive and  car  shops. 
In  1902  he  became  round- 
houNC  foreman  at  Grand 
Island.  Xeb.,  and  in  1903 
resigned  from  tlie  Uiiion 
Paciiic  to  take  a  similar 
position  at  Trenton.  Mo., 
with  the  Chicago,  Rock 
I.<land  &  Pacific.  In  Oc- 
tober of  the  same  year  he 
was  transferred  to  the 
Silvis  shops  as  assistant 
superintendent  of  shops. 
In  1^'05  he  was  appointed 
mechanical  engineer  with 
the  Railway  Materials 
Company,  at  Chicago,  and  was  engaged 
lurgical  furnaces  for  blacksmith  shops 
in  1910  he  refitted  and  took  charge  of  the  Phoenixville.  Pa., 
plant  of  this  company.  Two  years  later  Mr.  True  resigned  his 
po.-iition  with  the  Railway  Materials  Company  to  1)ocome  works 
manager  of  the  Superheater  Company  at  East  Chicago,  which 
position  he  held  until  his  election  as  vice-president,  as  above 
noted.  ' 


TRADE    PUBLICATIONS 


C.    H.   True 


in   the  design   of   nietal- 
and    boiler    shojis,    and 


The  Richmond,  Va.,  office  of  the  Vapor  Car  Heating  Com- 
pany, Inc.,  has  been  discontinued  and  all  future  business  from 
the  Southeastern  territory  will  be  handled  from  the  offices  of 
the  company  in  Washington,  D.  C.  The  Washington  office  is 
in  charge  of  Harry  F.  Lowman.  who  is  assisted  by  L.  B. 
Rhodes,  Jr..  previously  connected  with  the  sales  department 
of  the  U.  S.  Light  &  Signal  Corp.  Mr.  Rhodes,  Jr.,  has  been 
assigned  to  the  Southeastern  territory  formerly  handled  by 
his  father,  L.  B.  Rhqdes. 

J.  Brookes  Spencer,  assistant  to  first  vice-i)resideiit  <>t  the 
Southern  \\  luel  Company.  St.  Louis,  Mo..  Iia-  I)ein  elcotnl 
vice-president  of  the  .<:ame  company  with  headquarters  at  St. 
Louis.  Mr.  Spencer  was  born  in  St.  Louis  on  January  15,  1888. 
He  was  educated  at  tlie  Hill  School.  Pottstown.  Fa.,  and  was 
graduated  from  Vale  University  in  the  class  of  1910.  In  1917 
he  entered  the  service  of  the  Southern  Wheel  Company  at  St. 
Louis  and  has  been  with  the  company  since  tliat  time  with 
the  exception  of  a  year  when  he  served  in  llu'  United  States 
Army. 

Keith  J.  Evans,  ajlvertising  manager  Joseph  T.  Ryerson  & 
Son,  was  elected  i>resi(lent  of  the  Engineering  .\dvertisers' 
Association  at  the  annual  meeting  at  Chicago  on  March  8. 
Mr.  Evans  has  been  with  the  Ryerson  company  for  eislit 
years,  all  of  that  time  in  the  advertising  department.  Just 
prior  to  the  entry  of  the  United  States  in  the  war,  Mr.  Evans 
co-operated  with  Donald  Ryerson.  vice-president  of  the 
Ryerson  company,  who  organized  the  "Four  Minute  Men''  as 
a  lobby  in  favor  of  military  trainint;.  When  war  was  de- 
clared, the  organization  was  turned  over  to  the  Government 
and  became  a  division  of  the  Committee  on  Public  Informa- 
tion. Mr.  Evans  was  appointed  national  business  manager, 
•with  headquarters  at  Washington,  D.  C.  and  served  in  that 
capacity  until  the  organization  was  well  under  way.  when  he 
entered  the  army,  becoming  a  second  lieutenant  in  the  field 
artillery.  As  advertising  manager  of  the  Ryerson  company. 
Mr.  Evans  oriixinated  the  450-page  loose  leaf  Ryerson  steel 
service  book,  a  very  complete  and  handy  current  data  book 
covering  specifications  and  prices. 


G.\s  Prodlxfr. — "The  Automatic  Gas  Producer"  is  the  title  of 
a  10-page  booklet,  illustrating  and  describing  the  construction  and 
operation  of  automatic  gas  producers  made  by  R.  D.  Wood  &  Co., 
Philadelphia,  Pa. 

Cui'OLA  Users. — Tbo  Whiting  Corporation,  Harvey,  111.,  ha<< 
issued  Bulletin  No.  155,  being  a  list  of  cupola  users,  arranged 
gecgraphirally  and  alphabeticalK-  under  the  various  sizes  of  cupola. 
This  bulletin  supersedes  Xo.  152. 

I'n.TKRS. — A  7-pagc  bulfctin,  descriptive  of  the  G-R  multiscreen 
tilter,  has  been  issued  by  the  Griscom-Rnssell  Company,  New 
York.  This  lilter  is  a  redesign  of  the  well-known  Reilly  multi- 
screen feed  water  filter  and  grease  extractor. 

.M.\ciii.\E  Tools.— George  Swift  &  Sons,  Halifax,  England,  have 
issued  a  general  catalogue  of  machine  tools,  illustrating  and  de- 
scribing the  hue  of  radial  drills,  lathes,  slotters,  shapers  and 
planers  which  are  included  in  the  regular  line  manufactured  by 
this  company. 

r.NKrMATK"  To<ii.s.~Circular  No.  41,  representing  the  latest 
acliieve;neiits  in  the  development  of  the  pneumatic  tool  industry 
has  been  issued  recently  by  the  Keller  Pneumatic  Tool  Company, 
Grand  Haven.  Mich.  Sjiecifications  and  a  list  of  Keller  made 
products   are   included. 

Iron  and  Steel  u'urkers'  Machinery. — A  representative  type 
of  each  of  the  tools  manufactured  by  the  Scully  Steel  &  Iron 
Company,  Chicago,  is  shown  in  a  128-page  catalogue  which  they 
have  recently  issued.  -Y  few  details  as  to  the  size  and  capacity 
of  each  machine  are  given. 

Dust  Collecting  and  Conveying. — Two  4-page  bulletins,  Nos. 
12  and  501.  have  been  issued  recently  by  the  Dust  Recovering  & 
Conveying  Co.,  Cleveland,  Ohio.  These  bulletins  illustrate  and 
describe  the  development  of  dust  collecting  eq^iipment  and  pneu- 
matic conveying  respectively.  i 

Portable  Electrical  Drills  and  Grinders. — The  Cincinnati 
Electrical  Tool  Company,  Cincinnati,  Ohio,  hav«ie  recently  issued 
a  new-  catalogue  covering  their  complete  line  of  portable  electrical 
drills,  grinders  and  buffers,  including  several  new  type  machines 
which  they  have  recently  brought  out. 

Tap  Drill  Sizes. — A  table  of  tap  drill  sizes  for  S.A.E.  or 
.\.S.M.E.  machine  tool  standards  has  been  prepared  in  pocket 
form  by  the  Greenfield  Tap  &  Die  Corporation,  Greenfield.  Mass. 
Larger  charts  containing  similar  data  and  suitable  for  hanging  in 
tlie  siiop  for  ready  reference  by  the  workmen,  have  also  been 
; nought  out. 

Sanitation  and  Welfare.— Bulletin  Xo.  8  has  been  issued  by 
the  Bureau  of  Safety  and  Sanitation  and  Welfare  of  the  United 
States  Steel  Corporation.  New  "^'ork,  and  contains  95,  8  in.  by  10 
in.  pages  devoted  mostly  to  illustrations  showing  some  of  the 
things  that  have  been  done  by  the  corporation  and  its  subsidiary 
companies  to  improve  the  living  and  working  conditions  of 
employees. 

Repair  Parts. — The  Roberts  &  Schaefer  Company,  Chicago, 
has  prepared  a  book  illustrating  all  of  their  modern  equipment 
for  coal,  sand  and  cinder  handling  on  locomotives.  Each  unit  of 
each  machine  is  numbered  according  to  the  reference  kept  in  the 
olfice  of  the  company,  making  it  comparatively  easy  for  one  to 
ttrdcr  spare  or  npair  parts  for  mechanical  devices  for  coal,  sand 
and  cinder  handling. 

Tool  Book. —  The  Goodell-Pratt  Company,  Greenfield,  Mass.,  has 
recently  issiu d  tool  book  Xo.  14  containing  464  pages,  6  in.  by  9 
in.  A  detailed  index  of  the  fifteen  hundred  tools  manufactured 
by  this  company  is  included  in  tlie  front  of  the  book,  together 
with  general  information  regarding  design,  making  and  inspection. 
Li<t  prices  given  in  this  catalogue  were  effective  on  January  1. 
1920.  and  are  subject  to  change  without  notice.  For  the  con- 
venience of  mechanics  and  others  who  find  the  6  in.  by  9  in.  book 
inconvenient  to  carry,  a  pocket  edition  w^ith  31/2  in.  by  Sj^  in. 
pages  is  available. 
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If  the  railroiul.^ 
wliich  pays  the 

Simple 

Common 

Sense 


are  to  <;ive  adequate  sen'ice  to  the  public 
hills,  it  will  be  absolutely  nece.^san-  for  the 
men  and   the  managements  to  uet  to- 
gether.    Someone    has    .>aid,    "Figures 
don't  lie,   but  liars   figure.*"    Some  of 
..    the  testimony   recently   intrmluced   l)e- 
fore  the  Railroad  Labor  Hoard  is  an 
in.sult  to  the  intelligence  of  that  Board  and  would  seem  to 
offer    sufficient    rea.«on    to    adjudge    those    who    gave    it    in 
contempt. 

If  the  real  rea.^on  for  the  long  drawn-out  and  misleading 
txhibits  which  have  been  presented  to  the  Board  is  to  delay 
decisions  on  the  part  of  the  Board,  then  those  who  are  giving 
the  testimony  should  at  least  make  a  bluff  at  being  in  earnest 
tnd  should  talk  to  the  point  in  controversy.  As  it  is  now  the 
a'cent  te.'^timony  of  Lauck  and  Jewell  is  absurd  and  will 
'■eact  against  the  intercuts  of  the  men  the.^e  leaders  are  sup- 
nosed  to  represent. 

The  wages  of  the  shop  crafts  were  increa.^ed  to  the  present 
ligh  .standard  for  one  reason  only — to  meet  the  highest  cost 
't  living  recorded  in  recent  years.  We  believe  in  paying  good 
■vages  to  railroad  workers — wages  that  will  enable  the  men 
o  live  well  and  that  will  attract  the  most  desirable  men  to 
'ailroad  service;  but  the  co.st  of  living  has  decreased  consid- 
rably  .since  wages  were  adjusted.  We  l)elieve  al.^o  in  fur- 
lishing  the  public  with  a  high  grade  of  .service  at  a  reason- 
il)le  co.st,  thus  insuring  the  continued  prosperity  and  develop- 
nent  of  the  country-  and  incidentally  giving  the  men  in  rail- 
oad  service  steady  employment.  We  believe  also  in  giving 
lie  investors  a  fair  return  upon  their  money:  if  this  is  not 
lone  the  large  amount  of  capital  necessary  to  improve  the 
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railroads  will  not  bi  forthcoming,  and  incidentallv  the  rail- 
road employees  will  suffer  becau.se  of  business  stutrnation, 
since  general  l)usine.<s  prasjH-rity  goes  hand  in  hand  with  the 
prosperity  of  the  railroads. 

The  intertsts  of  the  employees,  the  managenunts,  the  pub- 
lic and  the  investors  are  so  intimately  associated  and  .<o  de- 
I)endent  one  upon  the  other,  that  they  must  work  tojzether. 
shoulder  to  shoulder,   in   the  common   interest.    The\-"  mu>t 

have   a   mutual    understanding   of   each    other's    problem> 

this  means  a  lot  of  educational  work.  Unless  this  co-opera- 
tion can  Ik-  brought  about,  .sure  disaster  lies  ahead.  Tlii<  is 
simple  common   .sense. 


The  latest  rejtort  available  a.s  we  go  to  press  of  the  nuinU'r 
of  cars  loaded  with  revenue  freight  is  that  for  the  week  of 

.Aj>ril    16.     There    were    70.^.^<>6    cars 

The  loaded,    which    is   the   largest    numU-r. 

Business  with  one  exception,  since  the  week  of 

Situation  January   l.>.   when    70Q.888  cars   were 

loaded;   the  cars  loaded   for  the  week 

of  March  .>  totaled   712.822.    .Averaging  the  figures  for  the 

four  weeks  reported  each  month  for  tlie  first  quarter  we  find 

that  the  average  weekly  loading  in  Januar\-  was  679,580.  in 

February  68.\088.  and  in  March  698,627.    In  general  coal 

loadings    have    fallen    off,    while   merchandi.'H\   1.    c.    1.    and 

miscellaneous  loadings  have  .'iteadilv  increased. 

The  indications  are  that  tht?  average  weeklv  loading  for 
.\l)ril  will  l»e  about  the  same  as  for  ^iarch,  although  ifmav 
l)e  larger.  There  are  five  weeks  ending  in  April:  the  first 
week   (Ai)ril  2)— most  of  the  davs  were  in  March— .showed 
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an  abnormally  low  figure,  666,642,  the  lowest  this  year  ex- 
cept for  the  week  of  January  1.  If  this  first  week  is  disre- 
garded, April  will  undoubtedly  make  an  excellent  showing 
compared  with  the  earlier  months  of  the  year.  The  average 
number  of  cars  loaded  with  revenue  freight  for  the  first  15 
weeks  of  1921  was  687,296;  this  compares  with  798,212  for 
the  similar  period  in  1920  and  698,146  in  1919.  Meanwhile 
the  money  market  is  easier  and  the  prices  of  securities  are 
higher  than  for  some  time.  The  car  surplus  has  also  shown 
a  slight  decline  for  the  first  time  in  months.  Let  us  hope 
that  the  worst  of  the  depression  has  passed ! 


necessarily  near  the  corner.  This  means  a  larger  consumpticn 
of  steam  and  consequently  of  coal  as  has  been  demonstrated 
not  only  theoretically  but  by  practical  tests  as  well.  Tl-e 
possibilities  and  great  need  of  fuel  economy  are  such  as  o 
warrant  the  most  careful  attention  to  setting  valves  and  esj  .- 
cially  as  regards  equalizing  the  cut-offs. 


:1  One  Effect 

of 
Seniority   Rules 


One  apparently  unfair  and  certainly  costly  result  of  seniority 
rules  has  come  to  our  attention  recently  in  their  application 

to  apprentices.  An  apprentice  who  had 
just  completed  a  four-year  course  and 
developed  into  a  valuable  man  for  a 
certain  railroad  was  outranked  in  point 
of  seniority  by  a  mechanic  who  had 
been  employed  but  a  short  time  before.  The  result  was  that 
when  a  reduction  in  forces  was  made  at  this  point,  according 
to  the  seniority  rule,  the  apprentice  was  allowed  to  go  and 
the  mechanic  was  retained.  Furthermore  when  it  eventually 
becomes  necessar}'  to  re-employ  men  the  mechanic  will  have 
to  be  hired  back  again  before  the  apprentice.  This  ruling 
certainly  seems  unfair  from  the  standpoint  of  the  appren- 
tice and  is  a  costly  one  to  the  railroad.  There  can  be  no 
question  as  to  the  relative  value  of  a  bright  apprentice  who 
has  served  four  years  with  a  railroad,  becoming  accustomed 
to  its  equipment  and  standards  of  operation,  as  compared  to 
the  value  of  a  new  mechanic  who  has  just  been  employed. 
The  latter  in  many  cases  simply  calls  himself  a  mechanic 
and  has  in  reality  had  a  limited  experience. 


The  Future 

of   the 

Steam  Locomotive 


An  article  on  "Fuel  Economy  by  Accurate  Valve  Setting"  in 
this  issue  points  out  the  possibilities  of  saving  coal  by  setting 

locomotive  valves  more  carefully,  par- 

The  Importance     ticularly   as   relates   to  equalizing   and 

of  squaring  the  cut-offs.     There  are  three 

Checking  Cut-Offs  common  methods  of  squaring  valves  on 

locomotives  with  outside  valve  gears, 
of  which  the  first  and  simplest  is  to  equalize  the  valve 
travels.  In  this  method  the  crank  arms  are  set  approximately 
correctly  by  a  gage  and,  with  the  portmarks  scribed  on  the 
valve  stems,  the  travels  can  be  readily  found  by  trailing  the 
engine,  adjustments  being  made  to  equalize  them.  The  ob- 
jection to  this  method  is  that  no  check  is  made  of  the  im- 
portant points  of  steam  admission  and  cut-off.  In  the  second 
and  more  common  method  the  engine  is  put  on  rolls  and  the 
leads,  or  port  openings  at  the  dead  centers,  checked,  being 
squared  in  the  full  gear.  This  method  is  the  one  more  com- 
monly used  and  gives  reasonably  satisfactory  results,  the 

main  objection  to  it  being  that  no  attention  is  paid  to  points 
of  cut-off.  It  is  no  more  necessary  that  steam  ports  open  at 
the  same  instant  than  that  they  stay  open  the  same  length  of 
time.  In  fact,  from  the  standpoint  of  fuel  economy,  the 
second  consideration  is  the  more  important.  The  third 
method  of  squaring  valves,  therefore,  takes  into  account  the 
cut-offs  and  differs  from  the  second  method  only  in  carrying 
it  a  step  further.  The  reverse  lever  is  "hooked  up"  to  bring 
the  cut-offs  at  about  25  per  cent  of  the  piston  stroke  and  the 
engine  is  run  over,  measuring  the  piston  travel  at  the  points 
of  cut-off.  Adjustments  are  then  made  to  equalize  the  cut- 
offs, front  and  back,  right  and  left.  It  has  been  demonstrated 
that  valve  events  do  not  occur  in  regular  order  and  because 
the  valves  are  square  in  the  leads  is  no  indication  that  they 
will  be  square  in  the  cut-offs.  It  is  explained  in  the  article 
that  unequal  cut-offs  cause  fuel  waste  due  to  the  fact  that 
the  locomotive  must  be  operated  with  the  reverse  lever  un- 


The  papers  to  be  presented  before  the  Spring  meeting  of  t];e 
American  Society  of  Mechanical  Engineers  which  are  puU 

lished  in  this  issue  are  notable  becau  e 
they  represent  an  attempt  to  outline  n 
a  comprehensive  way  the  direction  tint 
future  progess  will,  or  should,  take. 
When  an  attempt  is  made  to  look  for- 
ward it  seems  that  the  growth  in  motive  power  during  the  past 
20  years  has  been  easy  because  it  was  attained  principally  \>y 
increasing  the  size  of  individual  engines.  This  statement 
should  not  be  construed  to  mean  that  there  have  not  been 
notable  refinements  in  design  during  that  period.  The  history 
of  locomotive  construction  records  occasional  examples  of  ex- 
tremely heavy  power  that  were  built  prematurely  and  proved 
a  total  failure.  These  isolated  instances  show  clearly  that 
changes  from  the  former  practices  were  necessary  before  a 
satisfacton,-  design  of  large  locomotive  could  be  evolved. 
There  have  been  remarkable  improvements  in  design  during 
the  last  two  decades,  yet  the  principal  development  has  been 
in  increasing  the  size  of  the  power. 

It  is  doubtful  whether  development  of  the  locomotive  can 
proceed  much  further  along  these  lines.  The  cylinders  on 
heavy  engines  have  now  reached  the  clearance  limits  and  the 
boiler  is  as  high  as  it  can  be  made.  Although  locomotives 
with  six  pairs  of  coupled  wheels  have  been  built  in  Euro[)t\ 
it  would  seem  that  the  rigid  wheel  base  of  five  coupled  pairs 
of  wheels  is  the  maximum  that  can  be  operated  over  cunes 
on  the  majority  of  roads  in  this  country. 

This  does  not  mean  that  further  progress  in  locomotive 
development  must  stop.  If  the  limit  of  size  has  been  reached, 
designers  still  have  it  in  their  power  to  make  locomotives  more 
efficient  by  refinement  in  design.  In  the  past  the  majority  of 
American  roads  have  adhered  to  locomotives  of  the  simplest 
possible  types.  Now  there  is  need  for  more  critical  attention 
to  the  details  of  the  machinery'.  It  may  be  necessary  to  sac- 
rifice simplicity  and  deliberately  adopt  features  that  will  in- 
crease maintenance  costs  in  order  to  reduce  the  fuel  consump- 
tion of  the  engines  and  increase  their  capacity.  The  true 
measure  of  the  efficiency  of  the  mechanical  department  is  not 
in  the  cost  of  repairs  per  locomotive  or  per  car,  but  in  the 
overall  expense  of  fuel,  wages  and  repairs  for  handling  pas- 
sengers and  freight. 


Notable  Innovation 

In 
Freight  Car  Design 


The  common  type  of  freight  car  truck,  carrying  the  load  on 
the  center  bearing,  is  one  of  the  oldest  features  of  car  con- 
struction in  general  use,  having  been 
first  applied  in  1831.  The  very  fact 
that  this  design  has  been  perpetuated 
so  long  is  conclusive  evidence  that  it 
possesses  merit.  The  flexibility  of  thr 
structure  is  well  suited  for  uneven  track  and  the  equalizin  / 
system  minimizes  the  stresses  that  are  transmitted  to  the  car 
body.  The  clearance  at  the  side  bearings  permits  operatiop 
over  tracks  that  are  not  in  a  true  plane  without  imposing 
twisting  stresses  on  the  body  and  the  small  radius  of  th- 
center  bearing  permits  the  truck  to  follow  curves  with  littl 
pressure  on  the  wheel  flanges. 

Few  designers  have  attempted  to  depart  from  the  basi 
principles   outlined    above.      Some   trucks    have   been    bull 
which  carry  the  load  on  the  side  bearings,  but  all  have  re- 
tained the  transverse  bolster  as  an  essential  feature.    The  nev 
100-ton  coal  cars  of  the  Norfolk  &  Western  described  in  thi-: 
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iS'Ue  are  noteworthy  because  of  the  fact  that  the  load  is  car- 
jird  on  the  side  of  the  trucks  and  the  center  pin  is  used  only 
to  hold  the  truck  in  the  proper  position.  By  the  use  of  longi- 
tiuUnal  beams  over  the  side  frames  the  truck,  bolster  is  elim- 
ii.  ited,  being  replaced  by  a  light  spider  which  holds  the  side 
fr;Lmes  square.  This  is  especially  noteworthy  because  six- 
wheel  trucks  usually  require  extremely  heavy  bolsters.  The 
Sciving  in  weight  by  this  method  of  supporting  the  load  is 
not  confined  to  the  trucks.  The  body  bolster  likewise  can  be 
niade  lighter  because  instead  of  carrying  the  load  to  the 
center  line,  it  is  only  necessary  to  carry  it  to  the  plane  of 
tlie  side  frames,  thus  reducing  the  bending  movement  on  this 
member  materially. 

Since  the  car  is  carried  on  four^ints  of  support,  the  ques- 
tion of  the  stresses  set  up  when  these  points  are  not  in  the 
same  plane  becomes  very  important.  The  tests  conducted 
on  the  first  car  built  show  that  uneven  track  causes  only  slight 
variations  in  the  load  on  each  group  of  springs  and  does  not 
icsult  in  excessive  distortion  of  the  car  body. 

Aside  from  the  interest  attached  to  the  new  design,  the  cars 
are  notable  for  the  high  ratio  of  load  to  gross  weight.  Un- 
necessary dead  weight  in  freight  cars  is  costly  to  haul  and 
hght  equipment  offers  opportunities  for  materially  reducing 
operating  expenses.  The  satisfactory  performance  of  these 
cars  since  they  were  placed  in  service  indicates  that  no  un- 
usual difficulties  will  be  experienced  in  their  operation  or 
maintenance,  and  the  results  will  fully  justify  the  bold  step 
which  the  mechanical  department  officers  of  the  Norfolk  & 
Western  have  taken  in  departing  f.om  conventional  design. 


accomplishing  results  with  inadequate  equipment.  At  the 
same  time  the  methods  which  they  are  sometimes  compelled 
to  use  are  very  costly.  The  amount  of  waste  effort  on  Ameri- 
can railroads  in  a  year  due  to  the  removal  of  tires  for  turning 
or  pressing  out  axles  to  true  up  the  journals  is  far  too  great. 
It  is  earnestly  hoped  in  the  present  reorganization  and  attempt 
to  place  railroad  finances  on  a  firm  basis  once  more  that 
capital  will  be  available  to  provide  the  shc^  machinery  and 
equipment  so  badly  needed  for  efficient,  economical  shop  and 
roundhouse  operation.  , 


Probably  the  most  familiar  piece  of  machinery  or  equipment 
in  railroad   shops   and   roundhouses   is  the   wheel   lathe — 

familiar    in    many    cases    because    the 
An  same  old  lathe  has  stood  in  the  same 

Old  place  for  so  many  years.    Wheel  lathes 

Friend  may    be    divided    roughly    into    three 

groups,  the  first  of  which  includes 
those  not  operated  at  all.  Railroad  men  would  probably  be 
surprised  to  know  the  number  of  wheel  lathes  that  simply 
occupy  floor  space  (mostly  in  roundhouses)  and  never  turn 
a  tire.  The  second  group  includes  wheel  lathes  which  are 
operated  but  never  ought  to  be.  Perhaps  they  are  under- 
powered and  can  hardly  carry  a  one-quarter  inch  cut  with 
one-eighth  inch  feed;  sometimes  their  capacity  is  limited  and 
large  tires  must  be  removed  and  turned  on  a  boring  mill,  or 
shipped  to  another  shop;  in  other  cases  the  driving  gears  and 
mechanisms  are  so  badly  worn  that  the  lathes  cannot  be  oper- 
ated even  under  medium  cuts  without  seeming  to  tear  them- 
selves apart.  The  third  group,  to  which  fortunately  a  ma- 
jority of  wheel  lathes  belong,  includes  those  modem  produc- 
tive machines  which  can,  under  average  conditions,  turn  a 
pair  of  the  largest  tires  in  an  hour  or  an  hour  and  a  half. 
Our  point  is  that  there  are  not  enough  machines  of  the  third 
group  in  shops  and  roundhouses  and  that  certainly  there  can 
be  no  excuse  for  longer  retaining  lathes  in  the  first  group. 

It  is  said  that  the  money  for  new  wheel  lathes  is  not  avail- 
able ;  also,  that  a  roundhouse  does  not  warrant  the  installation 
f>f  a  high  priced  special  machine  like  a  wheel  lathe.     Grant- 
ng  that  in  many  cases  the  first  statement  is  true  and  that  the 
second  holds  for  the  smaller  roundhouses,  the  only  logical 
olution  is  to  ship  driving  wheels  to  back  shops  where  mod- 
rn,  productive  wheel  lathes  are  installed.     Taking  into  ac- 
'  ount  transportation  charges  and  other  elements,  the  tires  will 
'6  turned  quicker,  better  and  cheaper.    The  examples  of  in- 
fficifent,  worn-out  wheel  lathes  are  too  numerous  to  mention 
nd   the   only   suitable   place   for   obsolete   and    inefficient 
nachines  is  the  scrap  heap. 

New  axle  lathes  also  are  needed  badly  in  both  roundhouses 
and  repair  shops.  A  great  deal  of  credit  is  due  to  roundhouse 
ind  jshop  foremen  for  their  ingenuity  and  determination  in 


Elsewhere  in  this  issue  is  an  interesting  article  on  apprentice- 
ship as  developed  by  the  Paris-Orleans  during  the  war.    The 

principles  which  served  as  a  basis  for 

Apprenticeship        reorganizing  apprentice  courses  are  out- 

in  lined  in  the  article  which  explains  the 

France  difficulties  encountered  and  the  results 

accomplished.  The  French  have  always 
realized  the  importance  of  training  apprentices  and  workmen 
and  in  1891  seven  important  railway  systems  had  flourishing 
apprenticeship  organizations.  These  systems  differed  in  one 
essential.  One  group  distributed  the  apprentices  throughout 
the  workshops  and  the  other  required  their  segregation  in. 
specially  assigned  buildings.  These  conditions  continued 
from  1891  to  1900.  On  March  30,  1900,  a  law  went  into 
effect  which  forbade  apprentices  working  in  buildings  where 
men  were  employed  for  more  than  ten  hours  a  day.  The 
effect  of  this  law  was  practically  to  kill  apprenticeship  cm 
some  roads  and  to  cause  a  notable  falling  off  on  others.  At 
the  beginning  of  the  war,  in  spite  of  the  high  wages  paid  in 
ammunition  factories  and  the  consequent  difficult)'  of  securing 
apprentices,  the  Paris-Orleans  reorganized  its  apprentice 
courses  as  explained  in  the  article.  Apprentice  centers  were 
formed  in  repair  shops  and  roundhouses  directly  in  opposition 
to  the  act  of  March  30,  1900,  but  the  adoption  of  the  eight- 
hour  day  in  1919  solved  all  difficulties  in  this  connection. 

The  first  principle  of  reorganization  was  recognized  as  the 
need  for  holding  the  interest  of  apprentices  and  paying  them 
as  much  as  possible  by  reducing  the  amount  of  unprofitable 
work  to  a  minimum.  The  second  principle  develop)ed  was 
the  importance  of  showing  boys  cwning  from  a  primary  school 
just  how  and  why  practical  work  is  done,  as  explained.  An 
apprentice  placed  singly  in  a  gang  of  workmen  follows  bad 
examples  more  quickly  than  good  ones  and  in  order  that  good 
habits  of  practice,  discipline  and  self-reliance  should  be  ac- 
quired, it  was  found  best  to  group  apprentices  under  the 
direction  of  capable  instructOTS.  One  of  the  particular  diffi- 
culties encountered  was  in  the  selection  and  training  of  these 
instructors.  It  was  fairly  easy  to  obtain  good,  practical  work- 
men but  they  did  not  always  have  the  mental  requirements 
necessary  for  teachers.  The  recruiting  of  theoretical  in- 
structors also  presented  difficulties,  perhaps  the  greatest 
trouble  being  to  find  instructors  who  would  not  confine  them- 
selves too  closely  to  theoretical  instructions  difficult  for  the 
pupils  to  assimilate.  The  general  conclusion  seems  to  be 
that  the  quality  and  quantity  of  work  performed  by  appren- 
tices in  the  third  year  at  least  offsets  theiF  under-productiou 
in  the  first  year  and  that  the  improvement  of  facilities  for 
recruiting  and  developing  capable  shop  employees  and  fore- 
men is  a  clear  profit. 

It  is  interesting  to  note  that  apprenticeship  centers  are 
maintained  at  important  roundhouses  in  France  to  afford 
preliminary  training  for  engine  drivers.  In  this  way  a  man 
becomes  a  mechanic  before  he  is  a  fireman  or  engine  driver 
and  the  result  is  that  most  French  enginemen  are  of  mature 
years,  thoroughly  familiar  with  the  detailed  construction  of 
practically  all  locomotive  parts  and  are  therefore  able  to  give 
them  the  most  intelligent  and  careful  attention.  French  rail- 
road men  as  a  whole  were  astounded  at  the  comparative 
youth  of  Americans  assigned  to  drive  the  heavy  American 
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Consolidation  locomotives  sent  to  France  with  the  A.  E.  F. 
While  these  locomotives  hauled  an  immense  amount  of  traffic 
without  serious  accident,  the  American  engine  drivers  could 
undoubtedly  have  taken  lessons  from  their  older  French 
brothers  in  fuel  economy  and  getting  mileage  between 
shoppings. 


X.'  NEW  BOOKS 

;  Vams,  Elementary  and  Advanced.  By  Frank  De  Rotide  Furman, 
224  pages,  6  in.  by  9  in.,  bound  in  cloth.  Published  by  John 
Wiley  &  Sons,  Inc.,  New  York  City. 

The  chief  original  features  of  this  book  include  the  develop- 
ment and  use  of  logarithmic,  cube,  circular,  tangential  and 
involute  base  curves,  the  establishing  of  cam  factors  and  the 
demonstration  that  the  logarithmic  base  curve  gives  the  small- 
est possible  cam  for  given  data.  The  material  given  includes 
also  the  comparisons  of  the  characteristic  results  obtained  from 
all  base  curves  in  which  the  relative  size  of  each  cam,  and 
the  relative  velocity  and  acceleration  produced  by  each,  is 
shown  graphically  in  one  combined  group  of  illustrations. 
This  enables  the  designer  to  glance  over  the  entire  field  of 
theoretical  cam  design  and  quickly  select  the  type  that  is  best 
adapted  for  the  work  in  hand.  From  these  diagrams  it  is 
possible  to  note  which  form  of  cam  is  best  adapted  for  gravity, 
spring  or  positive  return,  which  is  best  for  fast  or  slow  veloc- 
ities at  various  points  in  the  stroke  and  which  ones  are  apt  to 
develop  "hard  spots"  in  running.  Cam  constructions  best 
suited  for  heavy  work  in  one  or  both  directions  are  also  de- 
scribed. All  of  the  material  is  fully  and  clearly  presented, 
the  processes  of  design  being  mostly  graphical  and  readily 
followed  by  practical  shop  men  and  draftsmen  as  well  as  by 
technical  students.  ^. 


Simple     Superheated    Steam     Locomotives     (Heissdampf    Loko- 

motiven  mit  Einfacher  Dehnung  des  Dampfes).     By  Eugene 

:.   .  BrUckmann.    600  pages,  11  plates,  7J^  in.  by  10^  in.,  illus- 

y   '■  trated.    Bound  in  cloth.    Published  by  C.  W.  Kreidel,  Berlin. 

IV.  9,  Germany. 

This  volume  is  the  third  edition  of  a  book  which  forms  part 
of  a  cyclopedia  on  railroad  practice.  Being  restricted  to  the 
most  important  type  of  motive  power  in  use  today,  it  covers 
the  field  comprehensively,  treating  the  subject  historically  as 
well  as  on  the  basis  of  present  practice. 

The  book  opens  with  a  history  of  superheated  steam  loco- 
motives and  describes  many  old  patents  as  well  as  notable 
constructions  of  more  recent  date.  A  short  chapter  is  devoted 
to  the  qualities  of  superheated  steam,  and  this  is  followed  by 
an  analysis  of  the  possible  saving  in  water  and  fuel  by  the 
application  of  superheat.  The  increase  of  tractive  effort  at 
the  drawbar  and  at  the  tender  is  analyzed  for  various  pres- 
sures, for  high  and  low  speeds,  compared  with  dry  steam  and 
with  steam  containing  20  per  cent  water.  The  limitations 
of  steam  pressure  and  superheat  are  also  discussed. 

The  chapters  on  the  locomotive  boiler  discuss  the  produc- 
tion of  superheated  steam,  combustion  in  the  locomotive  and 
the  theory  of  the  locomotive  boiler  and  superheater.  The 
general  discussion  is  followed  by  the  computation  of  a  sat- 
urated and  a  superheated  steam  boiler  for  the  comparison  of 
their  performance  and  capacity.  Rules  for  the  calculation  of 
boilers  are  given  and  materials  for  the  construction  of  super- 
heaters are  discussed.  The  section  on  the  types  of  construc- 
tion and  development  of  superheaters  is  verj-  complete.  A 
chapter  is  devoted  to  the  calculation  of  the  details  of  ma- 
chinery for  superheated  locomotives  which  is  followed  by  a 
discussion  of  the  development  of  the  superheated  steam  loco- 
motive, instructions  for  handling  locomotives  in  service,  and 
descriptions  of  some  of  the  newest  types  constructed.  Tab- 
ulations of  dimensions  and  drawings  showing  the  general 
design  cwnplete  the  volume. 


Are  American  Roads  Prejudiced  Against 
Compounds? 

Hkath,  Mass. 

To  THE  Editor: 

It  would  be  interesting  to  know  the  number  of  compound 
locomotives,  exclusive  of  Mallets,  still  operated  by  railroads 
in  this  country  and  the  results  obtained.  Many  railroad  men 
would  no  doubt  feel  that  such  information  would  be  of  no 
interest  as  the  utility  of  compounds  in  the  United  States  i 
definitely  settled.  Is  this  not  largely  a  matter  of  prejudice" 
We  read  now  and  then  of  cross-compounds  converted  into 
superheated  simple  engines  and  of  the  economies  effected, 
but  why  not  retain  the  compound  arrangement  and  add  super- 
heat as  has  been  done  successfully  in  Europe  as  well  as  in 
the  case  of  American  Mallets?  Some  statements  regardinj^ 
compound  locomotives  give  the  impression  that  intercepting 
valves  are  difficult  to  maintain.  This  argument  does  not 
appear  sound  for  in  the  last  decade  devices  have  been  added 
to  the  locomotive  which  require  as  much,  if  not  more,  atten- 
tion than  an  intercepting  valve. 

An  analogy  in  prejudice  may  be  cited  in  marine  engineer- 
ing. Many  of  the  latest  ships  will  be  found  to  be  without 
superheaters  and  yet  the  idea  of  a  marine  engineer  building  a 
non-compound  engine  would  be  considered  as  absurd  as 
building  a  large  locomotive  without  a  superheater. 

In  view  of  the  success  of  Mallets  in  such  cases,  it  is  strange 
that  economy  cannot  be  effected  by  the  use  of  compounds  on 
divisions  of  a  suitable  nature. 

W.  G.  Landon. 


Right  Kind  of  Foremen's  Courses. — American  business 
is  finding  it  profitable  to  train  plant  foremen  in  the  elements 
of  good  foremanship.  Courses  of  instruction,  conducted  in 
the  plants  and  designed  to  train  foremen  to  cope  with  the 
problems  that  present  themselves  each  working  day,  not  only 
are  developing  better  foremen,  but  are  bringing  returns  in  the 
form  of  increased  morale,  lower  labor  turnover,  reduced 
costs  and  greater  production. 

The  purpose  of  foremanship  training,  says  an  authorit) 
on  the  subject  in  Forbes  Magazine  (N.  Y.),  is  to  increase 
production  and  decrease  costs.  It  is  easily  understood  that 
those  two  things  naturally  follow  when  foremen  are  developed 
into  real  leaders  and  man  handlers,  thoroughly  conversant 
and  proficient  in  all  phases  of  their  jobs.  A  well  organized 
course,  therefore,  will  have  these  general  functions: 

1.  To  view  the  foremanship  job  in  the  perspective. 

2.  To  analyze  its  responsibilities. 

3.  To  develop  intelligent  performance  of  these  responsi- 
bilities. 

4.  To  develop  team  work.  '  • 

5.  To  develop  correct  interpretation  of  policies. 

6.  To  develop  constructive  thinking. 

7.  To  develop  analytical  ability. 

8.  To  develop  leadership  and  subordinate  driving  methods 
The  course  itself,  he  adds,  must  be  planned  specifically 

around  the  first  four  items.  The  rest  is  more  or  less  the  gen- 
eral result  of  the  discussions  and  follow  up.  Any  foreman- 
ship  course  that  performs  these  functions,  even  to  a  limited 
degree,  is  serving  its  purpose. 


Locomotive  Building  in  France.— The  French  output  of  loco- 
motives at  the  end  of  the  year  1922  will  be  1,300  per  annum. 
As  its  normal  home  consumption  will  not  be  more  than  600, 
France  will,  states  the  Times  (London)  Commercial  Supplement, 
become  an  important  rival  in  foreign  countries. 


problems  in  Design  and  Operation  of  Large  Locomotives 

Necessity  for  Improvement  to  Secure  Maximum  Service, 
Reduced  Maintenance  Costs  and  Increased  Earning  Power 
To   Be   Discussed   at   Railroad   Section   of  A.    S.   M.   E. 


THE  design  and  operation  of  large  locomotives  is  the 
general  subject  which  will  be  discussed  at  the  railroad 
session  of  the  Spring  meeting  of  the  American  Society 
of  Mechanical  Ejigineers,  to  be  held  at  the  Congress  Hotel, 
Chicago,  May  26,  1921.  Three  papers,  each  covering  a 
different  phase  of  the  question,  are  to  be  presented.  The 
detailed  design  of  large  locomotives  will  be  treated  by  M.  H. 
Haig,  mechanical  engineer  of  the  Atchison,  Topeka  &  Santa 
Fe.  H.  W.  Snyder,  mechanical  engineer  of  the  Lima  Loco- 
motive Works,  will  have  a  paper  on  the  Necessity  for  Im- 
provement in  the  Design  and  Operation  of  Present  Day 
Locomotives,  while  the  need  for  the  2-10-2  and  other  heavy 
freight  locomotives  for  road  service  will  be  discussed  by 
A.  F.  Stuebing,  managing  editor  of  the  Railway  Mechanical 
Engineer.  Abstracts  of  the  papers  by  Mr.  Haig  and  Mr. 
Snyder  are  given  below.  The  third  paper  will  be  published 
in  the  June  issue. 

The  Design  of  Large  Locomotives 

BY  M.  H.  HAIG 
Mechanical  Engineer,  Atchison,  Topeka  *&  Santa  Fe 

'T'HE  design  of  a  large  locomotive  depends  cm  the  service 
to  which  it  is  to  be  assigned.  The  service  varies  with 
the  weight  of  the  train  to  be  hauled  and  the  number  of  cars 
in  the  train,  and  is  affected  by  the  topography  of  territory 
on  which  it  is  to  operate,  ruling  grades  in  each  direction, 
length  of  grades,  average  speed  between  terminals,  method 
of  dispatching,  whether  single  or  double  track  between  ter- 
minals, etc.  This  information  being  available,  it  is  a  reason- 
ably simple  matter  to  determine  upon  the  leading  features 
of  a  locomotive  to  meet  the  requirements. 

Restrictions  and   Limitations  Imposed 

For  a  locomotive  to  give  practically  100  per  cent  service, 
its  design  and  construction  must  not  be  restricted  by  personal 
opinion  or  by  physical  limitations  of  the  road.  If  the  weight 
needed  for  adhesion  in  starting  a  given  train  is  restricted 
by  an  opinion  that  certain  wheel  loads  should  not  be  exceeded 
or  because  bridges  and  track  are  not  capable  of  carrying  the 
necessary  weight,  then  the  capacity  of  the  locomotive  is  re- 
stricted and  the  train  must  be  adjusted  to  the  locomotive, 
instead  of  the  locomotive  being  built  to  suit  the  train.  This 
in  turn  has  a  tendency  to  limit  a  division  or  a  railroad  as  a 
whole.  Limitations  such  as  these,  together  with  clearances 
of  bridges  and  structures,  obstructions  along  the  right  of 
way,  etc.,  affect  the  locomotive  design  and  construction.  The 
locomotive  as  a  whole  is  dwarfed,  or  some  of  its  vital  or 
essential  parts  are  so  dwarfed  as  to  cripple  the  machine  as 
a  whole. 

A  railroad  is  a  plant,  establishment  or  organization  for 
nianufacturing  transportation.  The  locomotive  is  a  very  im- 
portant part  of  the  plant  and  is  one  of  the  most  direct  earners 
of  revenue  from  which  the  transportation-manufacturing 
p;ant  obtains  its  income.  As  such,  it  is  a  matter  of  business 
a. id  economical  principle  to  adjust  some  of  the  physical  con- 
diions  of  the  road  to  meet  the  requirements  of  the  locomo- 
t/e,  to  prevent  dwarfing  it  and  to  prevent  sacrificing  its 
P  wer.  Meeting  these  requirements  of  the  locomotive  amounts 
t   nieeting  the  necessar}'  requirements  of  traffic.  No  turntable 


installed  at  a  principal  roundhouse  should  be  less  than  100 
ft.  long,  and  in  many  cases  the  length  should  be  125  ft.  The 
distance  between  the  walls  of  a  modern  roundhouse  should 
be  great  enough  to  permit  closing  the  door  behind  the  tender 
of  a  Santa  Fe  or  Mikado  type  locOTiotive  and  have  ample 
room  for  trucking  between  the  locomotive  pilot  and  the  outer 
wall  of  the  roundhouse.  Passing  tracks  should  be  long  enough 
to  take  trains  justified  by  the  business  and  traffic  of  the  divi- 
sion or  territory.  Bridges,  rail  and  roadbed  should  be  capable 
of  carrying  a  static  wheel  load  of  at  least  65,000  lb.  per  pair 
and  of  permitting  the  additional  stresses  resulting  from  a 
freight  speed  of  at  least  45  miles  per  hour.  In  meeting  the 
requirements  of  rail  stresses  particular  attention  should  be 
given  to  the  employment  of  heavy  rails  on  curves. 

Unless  these  physical  conditions  are  provided,  a  locomo- 
tive cannot  be  designed  and  constructed  without  restriction 
and  proper  power  cannot  be  furnished  to  meet  requirements. 
The  only  governing  factors  should  be  the  size  of  train  and 
the  traffic  of  the  territory. 

Leading  Features  of  Locomotive  Construction 

Leading  features  of  locomotive  construction  such  as  rela- 
tive size  of  cylinders,  length  of  stroke,  total  heating  surface, 
superheating  surface,  grate  area,  etc.,  have  been  well  covered 
by  handbooks  and  pamphlets  issued  by  locomotive  builders 
and  by  reports  to  the  various  associations,  as  well  as  by 
articles  in  the  technical  press.  Tables  of  principal  dimen- 
sions of  large  locomotives  are  obtainable  frran  the  same 
sources,  together  with  detailed  descriptions  of  features  of  de- 
sign and  construction  which  have  met  with  general  favor 
and  some  which  have  been  short-lived.  A  discussion  or  com- 
ment on  these  features  would  therefore  be  largely  a  repetition 
of  facts  already  presented  and  easily  available. 

Features  which  have  not  been  so  generally  discussed  and 
exploited  are  those  which  keep  a  locomotive  in  service  a 
maximum  length  of  time,  reduce  engine  failures  to  a  mini- 
mum, reduce  cost  of  maintenance  and  repairs,  and  increase 
revenue-earning  power.  Among  these,  durability  of  material 
and  accessibility  of  parts  are  important  factors.  The  latter 
implies  arrangements  by  which  a  locomotive  is  made  free 
from  ccwnplications  in  construction,  inexpensive  to  rq)air, 
easy  to  maintain,  and  so  put  together  that  needed  repairs 
can  be  made  handily  and  quickly. 

Almost  as  important  as  providing  a  locMnotive  that  will 
meet  the  requirements  of  trains  to  be  hauled  and  traffic  con- 
ditions, is  providing  one  that  requires  minimum  repairs — a 
locomotive  that  after  one  trip  is  ready  to  be  turned  for  the 
next  trip. 

A  locomotive  is  in  revenue-earning  service  only  when  it  is 
hauling  trains.  Any  road  can  make  a  study  and  determine 
what  proportion  of  its  locomotives  are  unserviceable  and  what 
percentage  of  the  time  its  serviceable  locomotives  are  on  the 
road.  Such  information  will  show  what  percentage  of  the 
time  its  engines  are  earning  revenue. 

To  maintain  the .  advantages  of  designs  already  existing 
and  to  develop  these  still  further  requires  the  unlimited  co- 
operation not  only  of  the  mechanical,  civil-engineering  and 
operating  forces  of  the  railroads,  but  also  of  the  locomotive 
builders,  and  particularly  of  the  manufacturers  of  materiaL 
The  necessity  for  unlimited  co-q)eraticwi  by  manufacturers 
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of  material  is  evident  from  the  study  of  failures  of  parts 
both  large  and  small.  On  the  principle  of  encouraging  fur- 
ther consideration  of  such  co-operation  by  all  concerned  and 
for  the  purpose  of  arousing  interest  in  those  details  of  loco- 
motive construction  which  are  not  always  given  the  attention 
to  which  they  are  entitled,  a  number  of  details  which  seldom 
appear  among  "leading  dimensions"  will  be  discussed. 

Counterbalance 

Important  among  such  details  and  one  which  is  affected 
particularly  by  designers  and  manufacturers  of  material,  is 
the  counterbalance.  The  blow  from  the  counterbalance  is 
caused  by  the  difference  between  the  weight  of  the  revolving 
parts  carried  by  the  pins  and  the  total  weight  in  the  wheel 
to  balance  both  the  revolving  and  reciprocating  weights.  In 
other  words,  it  is  the  weight  in  the  wheel  to  balance  recipro- 
cating weight  that  causes  the  hammer  blow. 

Weight  of  reciprocating  parts  therefore  affects  hammer 
tlow  of  driving  wheels,  riding  qualities  of  locomotives,  pos- 
sible damage  to  track  and  bridges  and  total  weight  of  loco- 
motive. It  is  particularly  essential  to  make  -these  parts  as 
light  as  possible,  and  to  make  them  light  the  material  must 
be  durable.  -  " 

Due  to  the  increase  in  weight  of  locomotives  and  to  the 
hammer  blow  on  rails  when  reciprocating  parts  are  heavy, 
the  1915  Committee  of  the  American  Railway  Master  Me- 
chanics' Association  made  the  following  recommendation: 

Keep  total  weight  of  reciprocating  parts  on  each  side  of  locomotive  be- 
low */ioo  part  of  total  weight  of  locomotive  in  working  order  and  then 
balance   yi   weight  of  reciprocating  parts. 

An  attempt  to  counterbalance  large  locomotives  in  both  freight 
and  passenger  service  according  to  this  recommendation  has 
demonstrated  its  merit,  but  has  further  demonstrated  that  the 
durability  of  both  cast  and  forged  steel  must  be  improved  if 
the  method  is  to  be  continued. 

^  -.-...  Crossheads 

The  Laird  type  of  crosshead  is  lighter  than  several  other 
designs,  its  performance  is  very  satisfactory  in  service,  and 


nature  of  the  metal,  it  was  found  that  in  most  cases  each 
fracture  had  its  origin  in  a  shrinkage  crack.  The  metal  in 
most  of  the  broken  crossheads  was  found  to  be  porous  anc  to 
contain  blowholes  or  gas  holes,  or  shrinkage  cracks,  c  Id 
shuts  or  pipes.  In  some  cases  all  of  these  defects  w  re 
present. 

Fig.  2  shows  very  clearly  the  difference-  in  cross-section  of 
the  metal  at  and  near  the  break.  This  difference  is  no  do;  )t 
largely  responsible  for  the  defects  in  the  metal  which  h.ve 
caused  an  epidemic  of  failures.  Crossheads  of  this  genc^^al 
design  have  been  used  for  many  years,  and  as  it  appe  rs 
impossible  to  modify  the  shape  to  advantage,  the  questi  n, 
then,  is  whether  foundries  can  adjust  their  practices  to  cast 
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'"'  Section  A-B 

Fig.  1 — Laird  Crosshead  Used  on  Various  Types  of  Large 

Locomotives 

:;:  it  therefore  has  advantages  in  designing  for  light  reciprocat- 
.  ■  ing  parts.   A  crosshead  of  this  type  used  interchangeably  on 
:;:;  large  freight  and  passenger  locomotives  is  shown  in  Fig.  1. 
The  construction  originally  employed  is  shown  by  the  fig- 
:.;  ure,  with  the  exception  of  later  reinforcement  at  C,  D  and  E. 
'  After  about  a  year's  service  these  crossheads  began  to  break, 
the  weakness  appearing  in  the  relatively  thin  wall  between 
the  hub  around  the  piston  rod  and  the  lighter  hub  around 
the  crosshead  pin.    The  same  weakness  developed  in  cross- 
heads  of  similar  general  design  among  locomotives  of  three 
or  four  different  classes.   The  defects  which  proved  common 
to  these  different  crossheads  are  shown  in  Fig.  2. 

By  breaking  up  these  crossheads  in  order  to  investigate  the 
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Fig.  2 — Location  and  Nature  of  Defects  In  a  Poorly  Cast  Crosshead 

such  irregular  sections  without  blowholes,  shrinkage  cracks 
and  other  defects.  This  is  one  of  the  opportunities  for  manu- 
facturers of  material  to  co-operate  with  the  locomotive 
designer. 

DrivinK  Wheels 

Another  irregular  section  which  causes  shrinkage  cracks  is 
the  cast-steel  driving-wheel  center.  Rims  and  spokes  are  of 
much  lighter  section  than  the  hub  and  counterbalance,  and 
shrinkage  cracks  are  not  unusual  at  the  juncture  of  these 
light  and  heavy  sections.  Foundries  which  cast  locomotive 
parts  have  these  conditions  to  meet  and  it  is  believed  that 
foundry  practices  can  be  adjusted  to  meet  them. 

Crosshead  Pins 

In  the  development  of  locomotive  construction  within  re- 
cent years  the  union  link  of  outside  valve  gears  has  been 
connected  direct  to  the  crosshead  pin.  This  reduces  weight 
by  eliminating  the  crosshead  arm  and  by  shortening  the 
length  of  the  combination  lever,  thus  lessening  reciprocating 
as  well  as  total  weight.  A  further  advantage  is  in  eliminating 
the  bolted  connection  between  the  crosshead  and  arm. 

In  eliminating  the  crosshead  arm  the  duty  of  the  crosshead 
pin  is  increased.  A  broken  crosshead  pin  is  more  serious  than 
a  broken  crosshead  arm.  When  a  pin  breaks  there  is  a  possi- 
bility of  something  else  being  broken  and  a  very  great  proba- 
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bility  of  a  cylinder  head  being  knocked  out  and  carrying 
a  part"  of  the  cylinder  wall  with  it.  It  is  therefore  absolutely 
necessary  that  the  material  in  the  crosshead  pin  shall  be  of 
a  good  quality,  and  the  steel  used  should  contain  about  0.50 
per  cent  carbon  and  have  a  tensile  strength  of  80,000  lb. 
per  sq.  in. 

By  reference  to  Fig.  1  it  will  be  observed  that  the  diameter 
of  the  union  link  shank  of  the  crosshead  pin  is  3  ^  in.  This 
is  believed  to  be  considerably  larger  than  usual  in  locomotive 
design.  Even  though  the  stresses  in  the  crosshead  pin  are 
low,  this  large  size  appears  to  be  a  necessary  precaution 
against  the  imcertainty  in  quality  of  material.  As  a  further 
precaution  there  is  a  fillet  of  ^-in.  radius  at  the  end  of 
the  shank. 

Piston  Rods 

The  greater  number  of  breaks  in  piston  rods  of  at  least  one 
railroad  have  been  through  the  keyway.  Next  in  order  is  the 
location  in  the  crosshead  fit  adjacent  to  the  collar.  Breaks 
in  the  body  are  usually  adjacent  to  the  collar  at  the  crosshead 
fit  and  occasionally  at  the  collar  adjacent  to  the  piston-head 
fit 

The  mechanical  fit  between  the  rod  and  the  crosshead  is 


Cylinders 

Failures  of  parts  such  as  those  described  in  preceding 
paragraphs,  quality  of  material,  uncertainty  of  cylinder  cocks 
being  operated,  extreme  variation  in  temjjerature  due  to  use 
of  superheated  steam,  foundry  practices,  etc.,  all  affect  the 
design  of  cylinders.  Consideration  of  these  and  other  features 
has  resulted  in  the  development  of  the  design  shown  in  Fig.  3^ 
which  is  that  of  the  cylinder  of  a  Mikado  locomotive.  Except 
for  modifications  in  dimensions  this  represents  cylinders 
used  also  on  Santa  Fe,  Mountain,  Pacific  and  other  locomo- 
tive types.   The  principal  features  of  this  cylinder  are: 

Simplicity    in    construction. 

Uniform  thickness   of  metal. 

Absence  of  heavy  metal   sections  at  junctions  of  walls. 

Walls  and  parts  of  ample  thickness  for  strength,  well  ribbed,  well  braced 
and  arranged  with  easy  curves  and  generous  fillets. 

Uniform  sectional  area  throughout  length  of  steam  and  exhaust  passages. 

Short  steam  ports. 

Small   steam   clearance. 

Sections  of  metal,  fillets  and  other  features  arranged  to  eliminate  internal 
stresses   set   up   in   metal   when   cooling. 

Double  row  of  splice  bolts  holding  halves  of  cylinder  saddle  together. 

Double  row  of  bolts  at   smoke  arch. 

Triple   row  of  horizontal   bolts   securing   cylinder   casting  to   frame. 

Depth  of  saddle  casting  directly  above  frame  forming  a  box  section 
and  providing  strength  where  shallow  castings  used  with  double-frame  mil 
failed  in  the  past.  '/-/;■ 
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Fig.  3 — Cylinder  for  Large  Locomotive 


often  responsible  for  the  breakage  of  the  former.  If  there  is 
not  a  good  bearing  throughout  the  length  of  the  fit  or  at  both 
ends  of  it,  there  is  opportunity  for  a  slight  movement  of  the 
rod  in  the  crosshead.  This  starts  a  crack  which  gradually 
progresses  into  a  fracture.  To  facilitate  making  a  good  bear- 
ing at  both  ends  of  a  piston-rod  fit  in  a  crosshead,  the  diam- 
eter is  reduced  1/16  in.  for  a  length  a  little  greater  than 
the  keyway  and  about  midway  between  ends  of  the  fit.  To 
prevent  cracks  starting  in  sharp  comers  at  edges  of  the  key- 
way,  these  edges  are  chamfered  at  both  ends  of  the  keyway 
and  entirely  around. 

Rods  with  comparatively  low  stresses  sometimes  fail  in 
such  a  manner  that  it  is  difficult  to  attribute  a  cause  unless 
quality  of  material  is  responsible.  This  is  true  of  rods  of 
ordinary  carbon  steel  as  well  as  those  of  specially  refined 
steel  and  of  alloy  steels.  In  this  is  another  opportimity  for 
the  assistance  and  co-operation  of  manufacturers  of  material. 


Location  of  valve  close  to  cylinder,  permitting  short  ports,  straight  Talv» 
gear  without  offsets,  and  application  of  nearly   straight  steam   pipe. 
Large   openings    to   cylinder   cocks. 

The  steam  and  exhaust  channels  are  free  from  obstructions 
and  restrictions  which  will  interfere  with  free  flow  of  steam. 
The  exhaust  channels  are  gradually  reduced  in  area  from 
valve  bushing  to  base  of  exhaust  pipe  in  such  a  manner  that 
the  cross-sectional  area  of  any  point  in  the  channel  is  not 
larger  than  any  area  through  which  exhaust  steam  has  pre- 
viously passed. 

A  weakness  in  castings  of  some  large  cylinders  has  been 
in  the  wall  around  the  live-steam  port.  As  shown  in  Fig.  3, 
this  wall  is  made  2  in.  thick  and  the  distance  across  the  port 
below  the  valve  bushing  is  24  in.  To  reduce  stresses  in  this 
wall  it  has  been  made  thicker  than  most  other  walls  of  the 
casting  and,  compared  with  former  practice,  width  across 
port  has  been  reduced  about  4  in.    The  bridges  in  the  live- 
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steam  port  are  2  in.  thick.  They  were  formerly  but  1  in.  in 
thickness  and  it  was  not  unusual  to  find  them  cracked  clear 
through.  The  change  was  made  to  increase  the  cross-section 
of  the  bridges  in  relation  to  the  adjacent  walls  and  thereby 
reduce  tendency  to  shrinkage  cracks. 

To  obtain  a  good  cylinder  casting  from  any  design,  it  is 
necessary  to  have  proper  co-operation  of  the  pattern  shop 
and  the  foundry.  Patterns  must  be  well  built  and  carefully 
checked.  The  checker  should  exercise  especial  care  to  see 
that  patternmakers  apply  all  the  fillets  called  for.  The 
foundry  should  so  arrange  the  mold  as  to  obtain  uniform 
sections  of  metal.  To  insure  this,  careful  measurements 
should  be  taken  when  cores  are  being  set  and  a  drop  light 
should  be  let  down  into  the  mold  when  taking  measurements. 

Frame  Braces 

Locomotive  frames  are  subjected  to  repeated  lateral  and 
twisting  stresses,  as  well  as  to  various  other  stresses,  which 
will  gradually  break  a  single  frame,  but  which  can  be  with- 
stood indefinitely  by  the  application  of  substantial  braces. 
An  example  of  a  pair  of  strong  frames  substantially  braced 
is  shown  in  Fig.  4,  the  arrangement  illustrated  being  for  a 
Santa  Fe  type  locomotive.    Bracing  in  the  manner  shown  has 
;.  been  used  for  a  number  of  years  very  successfully,  and  with 
:  ver\-  little  modification  is  applicable  to  any  locomotive  class 
.with  outside  valve  gear. 

>      Braces  must  be  bolted  to  frames  securely.    Where  braces 

^  or  castings  of  other  parts  are  bolted  to  a  frame,  the  bolts 

should  be  applied  with  the  head  end  bearing  in  these  parts 

and  not  the  thread  end.   This  will  provide  for  bearing  on  the 

■  bolt  through  the  full  thickness  of  the  part  bolted  to  the  frame. 

■  •"  Boiler  Cracks 

'  In  using  the  boiler  to  supplement  the  frames  in  forming  a 
backbone  or  foundation  from  which  to  brace  machinery  parts, 
the  boiler  shell  is  subjected  to  additional  stresses  which  result 
in  cracks  in  the  sheets.  The  most  frequent  causes  of  these 
cracks  are  guide-yoke  braces,  valve-motion  braces  and  the 
ordinary  belly  braces  to  frames.  Guide-yoke  and  valve- 
motion  braces  are  often  very  stiff  and  are  bolted  securely  to 
the  frames  and  studded  to  the  boiler.  When  the  boiler  ex- 
pands the  braces  and  connections  are  held  rigidly  by  the 


steel  brace  should  provide  sufficient  flexibility  for  expansion 
of  the  boiler  and  proper  stiffness  for  bracing  machinery  parts. 

The  Back  Flue  Sheet 

Boiler  back  flue  sheets  of  large  locomotives  are  renewed 
and  patched  more  frequently  on  account  of  cracks  in  the 
knuckle  near  the  top  flange  than  from  any  other  cause.  On 
at  least  one  road  the  average  life  of  flue-sheet  knuckles  is 
three  years  and  three  months,  the  maximum  and  minimum 
varying  within  rather  a  large  range. 

A  minimum  limit  of  distance  of  top  flue  holes  from  top 


Fig. 
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of  flue  sheet  that  is  considered  practical  is  shown  in  Fig.  5 
To  omit  flues  near  the  top  of  the  flue  sheet  sacrifices  heating 
surface.  To  raise  the  top  of  the  flue  sheet  above  the  usual 
location  of  flues  increases  the  weight  in  the  firebox,  adds  to 
the  amount  of  water  necessary  to  cover  the  crown  sheet,  and 
by  requiring  increase  in  diameter  of  boiler  to  maintain  steam 
space  above  the  crown  sheet,  increases  the  weight  of  the  boiler 
and  consequently  the  weight  of  the  locomotive  as  a  whole. 

Considering  the  stresses  and  the  peculiar  punishment  to 
which  flue-sheet  knuckles  are  subjected,  it  is  important  to 


Fig. 


rames  and  Frame  Bracing  of  a   Large   Locomotive 


frame  and  there  is  a  tendency  for  the  boiler  to  tear  itself 
loose  from  these  fastenings.  This  sets  up  strains  in  the  metal 
which  are  aggravated  by  the  vibration  and  founding  to  which 
brices  are  subjected. 

In  an  effort  to  overcome  these  cracks,  outside  welt  plates 
have  been  riveted  to  the  boiler  to  Reinforce  it  where  the  brace 
pads  are  studded  on.  Experiments  have  been  made  with 
flexible,  or  partially  flexible,  braces,  some  of  which  have  so 
far  been  successful. 

On  engines  where  breakage  of  braces  has  occurred,  some 
of  them  are  being  replaced  by  braces  with  a  pin  connection 
at  the  lower  as  well  as  upper  end.  Where  the  use  of  pins  is 
not  favored,  however,  a  thin  plate  in  connection  with  a  cast- 


specify  this  material  carefully.    The  following  limits  have 
been  demonstrated  by  experience  as  practical: 

Tensile  strength,  52,000  to  60,000  lb.  per  sq.  in. 
Elongation,  not   less  than  25   per  cent. 
Carbon,  0.12  to  0.25  per  cent. 
Sulphur,  not  over  0.025  per  cent. 

The  Ashpan 

Various  details  at  the  rear  of  a  locomotive  should  be  ar- 
ranged to  permit  a  large  ashpan  with  smooth  slope  sheets  at 
an  angle  that  will  permit  cinders  to  fall  to  the  hopper  without 
obstruction,  and  its  design  should  be  decided  on  before  the 
designs  of  surrounding  parts  have  progressed  too  far.  Equally 
as  important  is  area  between  the  ashpan  and  mud  ring  or 
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tlirough  parts  of  the  pan,  to  admit  air  to  support  cwnbustion. 
i  his  area  should  be  at  least  equal  to  the  area  through  the 
l.oiler  flues,  and  preferably  a  little  greater. 

The  Crate  Rigging 

The  place  for  grate  rods,  which  operate  the  grates,  is  near 
tlie  center  of  the  grates  and  above  the  deep  portion  of  the 
;ishpan.  On  locomotives  without  stokers  this  arrangement  is 
not  difficult  to  provide  for.  With  some  stokers,  however, 
i^rate  rods  in  this  position  are  interfered  with,  and  this  has 
resulted  in  some  grate  rods  being  located  along  the  sides  of 
pans,  in  certain  cases  very  close  to  the  flat  portion  or  shelf 
of  the  pan  under  the  mud  ring.  In  this  position  the  rods 
collect  cinders  close  to  the  air  openings  and  obstruct  the  ad- 
mission of  air  for  combustion.  With  steam  grate-shaker 
equipment  and  stoker  the  grate  rods  can  be  located  near  the 
center  of  grates  by  applying  a  set  of  intermediate  rockers. 

Water  Columns 

A  very  thorough  investigation  into  conditions  affecting  the 
performance  of  water  columns  indicates  that  the  most  satis- 


Fig.  6— Location  of  Boiler  Back  Head  Fixtures  in  Large  Locomotive 

factory  service  is  obtained  with  a  column  and  connections 
conforming  with  the  following  specifications: 

Inside  diameter  of  water  column,  Zyi   in. 

Inside   diameter  of   top   steam  pipe,   2   in. 

Inside  diameter  of  connection  of  column  to  top  steam  pipe,  not  lea* 
than    2    in. 

Inside  diameter  of  bottom  connection  to  boiler,   >i   in.  _ 

Top  steam  pipe  as  short  as  possible  consistent  with  required  location 
forward  of  boiler  back  head  flange. 

Minimum  number  of  bends  in  top  steam  pipe  to  column.  This  pipe  to  be 
lagged. 

No  valves  between  water  column  and  boiler  either  in  top  steam  pipe  or 
in  bottom  ronnecticn.  .    •,       r 

Water-column  bottom  connection  should  extend  into  boiler  far  enough  to 
clear  nearby  T-irons  or  other  obstructions,  approximately  Ayi  in.  from 
inside  of  sheet. 

Cab  Equipment 

The  back  wall  of  the  cab  should  be  far  enough  away  from 
the  boiler  back  head  to  give  room  for  a  satisfactory  seat,  for 
the  application  of  the  required  equipment,  and  for  a  man 
to  pull  the  throttle  open  without  striking  his  arm  against  it. 
A  distance  of  46  in.  from  the  face  of  back  head  at  the 
center  of  fire  door  to  the  back  wall  of  cab  will  meet  these 
requirements. 

Engineers'  and  firemen's  seats  should  be  located  where  the 


men  can  see  ahead  and  their  vision  should  not  be  obstructed 
by  air  pumpys  located  too  high,  classification  lamps  misplaced, 
running  boards  too  high  at  the  front,  or  other  obstructions 
that  might  interfere  with  their  seeing  semaphores,  switch 
stands,  etc. 

Blow-off  cock  handles  should  be  so  located  that  they  can 
be  operated  by  a  man  in  position  where  he  can  see  the  water 
glass,  and  preferably  without  leaving  his  seat.  The  water 
glass,  steam  gage,  air  gages,  etc.,  should  be  so  located  that 
they  can  be  seen  by  the  engineer  when  in  usual  position  on 
his  seat. 

The  throttle  lever,  power  reverse  lever,  cylinder-cock  lever, 
Sander  valves,  brake  valves,  etc.,  should  be  located  where  the 
engineer  can  reach  them  handily  when  sitting  in  usual  p>osi- 
tion  on  his  seat  or  sitting  with  his  head  out  of  the  window. 
It  appears  like  a  small  detail,  but  it  is  a  worth-while  <me  to 
locate  the  straight  air  valve  where  it  can  be  reached  easily 
by  an  engineer  when  in  such  a  position  that  he  can  see  a  man 
at  the  back  of  the  tank  giving  signals  for  coupling  to  a  train. 

The  lubricator  must  be  at  such  a  height  that  a  man  can 
see  the  feeds,  and  it  must  be  high  enough  to  avoid  pockets  in 
the  oil  pipes.  It  must  be  far  enough  below  the  cab  roof  to 
be  filled  easily. 

Cab  equipment  requires  careful  study  and  it  is  difficult 
to  locate  the  various  appliances  by  drawing,  but  it  has  been 
done.  A  cab  with  a  large  amount  of  equipment  on  the  boiler 
back  head,  yet  which  is  regarded  as  being  reasonably  con- 
venient, is  shown  in  Fig.  6. 

The  use  of  clear-vision  windows  has  made  it  somewhat 
difficult  to  arrange  the  seats  so  that  either  seat  or  window 
will  be  a  height  to  suit  different  men.  This  problem,  how- 
ever, has  been  solved  for  one  road  by  its  motive-power  de- 
partment chief,  who  has  developed  an  adjustable  seat  made 
of  steel  and  having  a  spring  cushion  and  an  upholstered 
back.  The  back  being  secured  to  the  seat  and  independent 
of  the  back  of  the  cab  prevents  any  vibrations  resulting  from 
shaking  of  the  cab  wall. 

Tender  Capacity 

Tender  capacity  should  be  arranged  so  as  to  reduce  to  a 
minimum  the  time  a  locomotive  is  detained  frcwn  the  produc- 
tive work  of  hauling  trains  for  the  purpose  of  taking  water 
and  fuel.  This  implies  large  fuel  and  water  capacities,  but 
in  arranging  for  suitable  tender  capacity  care  must  be  taken 
to  avoid  unnecessary  weight,  as  any  increase  in  the  weight 
of  the  tender  produces  an  equal  decrease  in  the  weight  of 
train  that  can  be  hauled  behind  the  tender. 

Tender  fuel  space  should  be  arranged  so  as  to  enable  the 
locomotive  to  handle  a  full  train  with  as  few  stops  for  fuel 
as  may  be  feasible. 

On  territories  equipped  for  water  to  be  taken  on  the  run 
or  when  stops  for  purposes  other  than  taking  fuel  or  water 
are  made  regularly  at  stations  where  water  may  be  taken, 
the  water  capacity  should  be  only  sufficient  to  supply  the 
locomotive  when  handling  a  full  train,  between  water  stations, 
with  a  moderate  surplus  for  unusual  delays. 

On  territories  handling  a  large  percentage  of  through  trains 
with  few  stops,  tenders  of  large  capacity  are  desirable  as  they 
permit  keeping  locomotives  more  continuously  at  work.  Where 
water  is  scarce  and  the  supply  has  to  be  hauled  to  water 
tanks,  tenders  of  large  capacity  are  desirable  as  they  reduce 
the  number  pf  water  stations  that  must  be  maintained  as 
well  as  the  number  of  locomotives,  cars,  and  men  employed 
in  hauling  and  handling  water  at  these  stations. 

In  addition  to  reducing  time  consumed  by  trains  on  the 
road,  together  with  overtime  pay  to  train  and  engine  crews, 
large-capacity  tenders  effect  a  substantial  saving  by  reducing 
the  fuel  consumed  in  starting  and  accelerating  trains  as  well 
as  the  damage  to  locomotive  machiner)',  draft  rigging,  tires 
and  rail  which  frequently  results  from  stopping  and  starting 
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steam  port  arc  2  in.  thick.  They  were  formerly  but  1  in.  in 
thickness  and  it  was  not  unusual'to  find  them  cracked  clear 
through.  The  change  was  made  to  increase  the  cross-section 
of  the  bridges  in  relation  to  the  adjacent  walls  and  therein" 
reduce  tendency  to  slirinkage  cracks.  .■■     . 

To. obtain  a  good  cylinder  casting  from  any  design,  it  is 
necessary  to  have  proper  co-operation  of  the  pattern  shop 
and  the  foundry.  Patterns  must  Ix."  well  built  and  carefully 
checked.  The  checker  should  exercise  especial  care  to  see 
that  patternmakers  apply  all  the  fi'llets  called  for.  The 
foundr)-  should  so  arrange  the  mold  as  to  obtain  uniform 
sections  of  metal.  To  insure  this,  careful*  measurements 
should  be  taken  when  cores  are  being  .set  and  a  drop  light 
should  1k'  let  down  into  tlie  mold  when  taking  measurements. 

Frame  Braces 

Locomotive  frame.-  are  subjected  to  repeated  lateral  and 
twisting  stresses,  as  well  as  to  various  other  stresses,  which 
will  gradually  l)reak  a  >ingle  frame,  but  which  can  be  with- 
stood indefinitely  by  tlie  ai>plication  of  substantial  braces. 
An  example  of  a  ^pair  of  strong' frames  substantially  liraced 
is  shown  in  Fig.  4,  the  arrangement  illustrated  being  for  a 
Santa  Fe  tyi)e  locomotive.  Hracing  in  tlie  manner  shown  ha> 
been  u.sed  for  a  number  of  years  ver}-  successfully,  and  with 
very  little  modification  is  api)licable  to  any  hxomotive  cla.>*s 
with  outsitle  valve  gear. 

Braces  must  l)e  bolted  to  fi'ames  se<urel\.  Where  braces 
or  castings  of  other  ])arts  are  bolted  to  a  frame,  the  bolts 
.siiould  be  ap|)lied  with  the  Jjead  end  bearing  in  the.se  parts 
and  not  the  thread  end.  This  will  provide  for  bearing  on  the 
bolt  through  the  full  thickness  of  the  part  bolted  to  the  frame. 

,  i  B«»il»T  Craik.-- 

In  using  the  l/oiler  to  supplement  the  frames  in  forming  a 
backbone  or  ff)undation  from  which  to  brace  machinery  parts, 
the  boiler  shell  is  subjec  ted  to  additional  stresses  which  result 
in  cracks  in  tlie  sheet.-.  The  most  fre<|uent  causes  of  these 
cracks  are  guide-yoke  braces,  valve-motion  braces  and  the 
ordinary  belly  bi'aces  to  frames.  Guide-\()ke  and  valve- 
motion  l)race-  are  often  very  stiff  and  are  bolted  securely  to 
the  frames  and  stuflded  to  the  boiler.  W  lun  the  boiler  ex- 
|»ands   the   braces   and   connections   are   held    rigidly   by   the 


.steel  brace  should  provide  sufficient  flexibility  for  expansion 
of  the  boiler  and  proper  stiffness  for  bracing  machinery  parts. 

The  Bark  Flue  Sheet 

Boiler  back  tlue  sheets  of  large  locomotives  are  renewed 
and  ])atched  more  frequently  on  account  of  cracks  in  the 
knuckle  near  the  top  flange  than  from  any  other  cause.  On 
at  least  one  road  the  average  life  of  flue-sheet  knuckles  is 
three  years  and  three  months,  the  maximum  and  minimum 
varying  within  rather  a  large  range. 

.\  minimum  limit  of  distance  of  top  flue  holes  from  top 
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of  flue  sheet  that  is  considered  practical  is  shown  in  Fig.  i 
To  omit  flues  near  the  top  of  the  flue  sheet  sacrifices  heating 
surface.  To  raise  the  top  of  the  flue  sheet  above  the  usual 
kxation  of  flues  increa.ses  the  weiglit  in  the  firebox,  adds  to 
the  amount  of  water  necessary  to  cover  the  crown  sheet,  and 
by  requiring  increase  in  diameter  of  boiler  to  maintain  steam 
space  above  the  crown  sheet,  increases  the  weight  of  the  l)oiler 
and  consequently  the  weight  of  the  locomotive  as  a  whole. 

Considering  tlie  .-itres.ses  and  the  peculiar  punishment  to 
which   flue-sheet  knuckles  are  subjected,   it  is  important  to 


Fig. 


rames  and   Frame   Bracing  of  a   Large   Locomotive 


frame  and  there  is  a  tendency  for  tlie  boiler  to  tear  itself 
loose  from  tiiese  fastenings.  I'his  .-ets  up  strains  in  the  metal 
which  are  aggravated  by  the  vibration  and  pounding  to  which 
braces  are  subjected. 

In  an  eftort  to  overcome  these  cracks,  outside  welt  plates 
have  been  riveted  to  the  boiler  to  reinforce  it  where  the  brace 
pads  are  studded  on.  Experiments  have  been  made  with 
flexible,  or  partially  flexible,  l)races,  .-iome  of  which  have  so 
far  been  successful. 

On  engines  where  breakage  of  braces  has  occurred,  some 
of  them  are  l>oing  replaced  by  braces  with  a  pin  connection 
at  the  lower  as  well  as  upper  end.  Where  the  use  of  pins  is 
not  favored,  however,  a  thin  plate  in  connection  with  a  cast- 


specify  thi.-   material  carefully.    The   following  limits  have 
been  demonstrated  by  experience  a.s  practical: 

Tensile  strenuth,  5.i,OnO  to  60,000  lb.  |«i-r  s<|.  in. 
Klonjiatioii,    not    less   than   25    l><;r   itnl. 
C  .rlx)n,   C.12   to   0.J5   per   cent. 
Siili»hur,   not   over  0.025   per   eenl. 

The  .\sh|)an 

\'arious  details  at  the  rear  of  a  l(Komotive  should  I>e  ar- 
ranged to  permit  a  large  ashpan  with  smooth  slope  sheets  at 
an  angle  that  will  permit  cinders  to  fall  to  the  hopper  without 
obstruction,  and  its  design  should  be  decided  on  before  the 
designs  of  surrounding  parts  have  progres.sed  too  far.  Equally 
as  important  is  area  between  the  ashpan  and  mud  ring  or 
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:  roui^li  {)arts  of  the  pan,  to  admit  air  to  support  combustion. 
hi>  area  should  be  at  least  equal  to  the  area  through  the 
,iler  flues,  and  preferai)ly  a  little  greater. 

The  Grate  Ri^iiing 

rhe  place  for  grate  rods,  which  operate  the  grates,  is  near 

lie  center  of  the  grates  and  al)Ove  the  deep  portion  of  the 

sh})an.    On  Icxomotives  without  stokers  this  arrangement  is 

.at  difficult   to  provide   for.     With   some   stokers,   however, 

_;rate  rods  in  this  position  are  interfered  with,  and  this  has 

Lsulted  in  some  grate  rods  being  located  along  the  sides  of 

ans,  in  certain  cases  ver}-  close  to  the  flat  jjortion  or  shelf 

•tf  the  pan   under  tlie  mud   ring.     In   this  position   the  rods 

ollect  cinders  close  to  the  air  openings  and  obstruct  the  ad- 

aiission   of   air    for   combu.-^tion.     With    steam    grate-shaker 

(.quipmcnt  and  stoker  the  grate  rods  can  be  located  near  the 

enter  of  grates  by  applying  a  set  of  intermediate  rockers. 

Water  Columns^ 

.\  very  thorough  investigation  |nto  conditions  affecting  the 
performance  of  water  columns  indicates  that  the  most  satis- 


Fig.  6 — Location  of  Boiler  Back  Head  Fixtures  in  Large  Locomotive 

*'   factory  service  is  obtained  with  a  column  and  connections 
conforming  with  the  following  specifications: 

Insicic   diaiiivtcr  of  water  cohniii,   3'^    jii. 

Inside   riiamrler   of   ton   steam   i»il>e,    2   in. 

Inside  diameter  of  ceniiection  of  column  ti«  Up  steam  l)i|>e,  not  less 
tli.Tii    2    in. 

Inside  diameter  of  bottom  connection  to  boiler,   H   in.  ;       '  . 

Top  steam  pipe  as  short  as  i>ossible  consistent  with  roiiiired  location 
torwarrt  of  boiler  back  head  flaiise. 

Mii»inuiin  iniinbcr  of  bends  in  top  steam  pipe  to  column.  This  pipe  to  be 
lasijcd. 

\o  valves  between  water  column  and  boiler  either  in  top  steam  pipe  or 
in   bottom   Cdiinectii  ii.  . 

Water-column  bottom  connection  should  eictend  into  boiler  far  enough  to 
clear  nearby  T  irons  ur  otiier  obstructions,  approximately  4'/i  in.  from 
inside   of  sheet. 

Cab  Equipment 

The  back  wall  of  the  cab  should  be  far  enough  away  from 
the  boiler  back  head  to  give  room  for  a  satisfactory  seat,  for 
the  application  of  the  required  equipment,  and  for  a  man 
to  pull  the  throttle  open  without  striking  his  arm  against  it. 
A  di.stance  of  46  in.  from  the  face  of  back  head  at  the 
center  of  fire  door  to  the  back  wall  of  cab  will  meet  these 
requirements. 

Engineers'  and  firemen's  seats  should  be  located  where  the 


men  can  .<ee  ahead  and  their  vision  should  not  be  obstructed 
by  air  j^umps  located  too  high,  classification  lamps  misplaced, 
running  boards  too  high  at  tlie  front,  or  other  obstructions 
that  might  interfere  with  their  seeing  semaphores,  switch 
stands,  etc. 

Blow-off  cock  handles  should  be  so  located  that  they  can 
l)e  operated  by  a  man  in  position  where  he  can  see  the  water 
glass,  and  preferably  without  leaving  his  seat.  The  water 
glass,  steam  gage,  air  gages,  etc.,  should  be  .^o  located  that 
they  can  be  seen  by  the  engineer  when  in  usual  po.sition  on 
his  seat. 

The  throttle  lever,  jx)wer  reverse  lever,  cylinder-cock  le\er. 
>ander  valves,  brake  valves,  etc.,  should  be  located  where  the 
engineer  can  reach  them  handily  when  sitting  in  usual  posi- 
tion on  his  seat  or  sitting  with  his  head  out  of  the  window. 
It  appears  like  a  small  detail,  but  it  is  a  worth-while  one  to 
locate  the  straight  air  valve  where  it  can  be  reached  easily 
by  an  engineer  when  in  such  a  ])osition  that  he  can  .see  a  man 
at  the  back  of  the  tank  giving  signals  for  coupling  to  a  train. 

The  lubricator  must  Ix'  at  such  a  height  that  a  man  can 
see  the  feeds,  and  it  must  be  high  enough  to  avoid  p(x:kets  in 
the  oil  pipes.  It  must  be  far  enough  below  the  cab  roof  to 
Ix'  filled  easily. 

Cab  equipment  requires  careful  study  and  it  is  difficult 
to  locate  the  various  appliances  by  drawing,  but  it  has  Ix-en 
done.  A  cab  with  a  large  amount  of  etjuipment  on  the  boiler 
back  head,  yet  which  is  regarded  as  l)eing  rea.^niably  con- 
venient, is  shown  in  Fig.  6. 

The  use  of  clear-vision  windows  has  made  it  somewhat 
difficult  to  arrange  the  scats  .so  that  either  seat  or  window 
will  be  a  height  to  suit  different  men.  This  problem,  how- 
ever, has  been  solved  for  one  road  by  its  motive-power  de- 
partment chief,  who  has  developed  an  adjustable  seat  made 
of  steel  and  having  a  spring  cushion  and  an  upholstered 
liack.  The  I)ack  being  secured  to  the  seat  and  independent 
of  the  back  oi  the  cab  prevents  any  vibrations  resulting  from 
shaking  of  the  cab  wall. 

Teiuler  Ca|>at-it> 

Tender  capacity  should  be  arranged  so  as  to  reduce  to  a 
minimum  the  time  a  hxomotive  is  detained  from  the  produc- 
tive work  of  hauling  trains  for  the  purpo.^e  of  taking  water 
and  fuel.  This  implies  large  fuel  and  water  cajiacities,  but 
in  arranging  for  suital)le  tender  capacity  care  must  be  taken 
to  avoid  unnecessary  weight,  as  any  increase  in  the  weight 
of  the  tender  produces  an  equal  decrease  in  the  weight  of 
train  that  can  be  hauled  behind  the  tender. 

Tender  fuel  space  should  be  arranged  so  as  to  enable  the 
locomotive  to  handle  a  full  train  with  as  few  stoi)s  for  fuel 
as  may  be  feasible.  ' 

On  territories  equi]i]icd  for  water  to  be  taken  on  the  run 
or  when  sto]is  for  pur])Oscs  other  than  taking  fuel  or  water 
are  made  regularly  at  stations  where  water  may  ])e  taken, 
the  water  capacity  .should  he  only  sufficient  to  .supply  the 
locomotive  when  handling  a  full  train,  between  water  stations, 
with  a  moderate  surplus  for  unu.«ual  delays. 

On  territories  handling  a  large  percentage  of  through  trains 
with  few  stops,  tenders  of  large  capacity  are  desirable  as  they 
jx^rmit  keeping  IcKomotives  more  continuously  at  work.  Where 
water  is  .>;carce  and  the  supply  has  to  be  hauled  to  water 
tanks,  tenders  of  large  capacity  are  desirable  as  they  reduce 
the  number  of  water  stations  that  must  be  maintained  a."? 
well  as  the  number  of  Icxomotives,  cars,  and  men  employed 
in  hauling  and  handling  water  at  these  stations. 

In  addition  to  reducing  time  consumed  by  trains  on  the 
road,  together  with  overtime  pay  to  train  and  engine  crews, 
large-capacity  tenders  effect  a  substantial  saving  by  reducing 
the  fuel  con.'sumed  in  starting  and  accelerating  trains  as  well 
as  the  damage  to  locomotive  machinery,  draft  rigging,  tires 
and  rail  which  frequently  results  from  stop]>ing  and  starting 
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long  freight  trains.  Train  dispatching  is  simplified  and  the 
movements  of  superior  and  opposing  trains  are  expedited,  as 
a  train  which  keeps  moving  interferes  less  with  the  move- 
ments of  other  trains  than  one  which  must  stop  frequently, 
thereby  introducing  uncertainty  as  to  how  long  it  will  be 
detained. 

Necessity  for  Improvement  in  the  Design  and  Oper- 
ation of   Present-Day   Locomotives 

"  BY  H.  W.  SNYDER 

Mechanical  Engineer,  Lima  Locomotive  Works 

NO  one,  it  is  believed,  will  dispute  the  fact  that  present-day 
operation  of  high-power  iocoraotives  is  one  of  the  most 
vital  questions  with  which  our  railroads  are  concerned.  The 
demands  of  constantly  increasing  passenger  and  freight  traffic 
have  brought  about  a  constant  increase  in  size  and  power  of 
our  locomotives. 

In  view  of  the  rapid  strides  that  have  taken  place  in  in- 
creasing the  size  and  power  of  locomotives  within  the  last 
few  years,  it  seems  rather  out  of  place  to  predict  that  the 
maximum  has  been  reached.  It  is  also  true  that  the  use  of 
improved  devices  has  made  possible  the  satisfactory  operation 
of  the  large  locomotives  of  today.  Everything  seems  to  indi- 
cate that  we  have  not  reached  the  maximum  capacity  of  the 
locomotive  even  within  the  present  limits  of  clearance  and 
rail  load,  and  we  may  expect  to  see  these  same  engines  made 
far  more  powerful  and  economical  by  the  application  of  de- 
vices which  are  now  available  or  which  are  already  being 
given  serious  attention. 

In  view  of  the  foregoing,  the  most  vital  matter  which  con- 
fronts locomotive  designers  and  operating  officials  is  that  of 
increasing  the  capacity  as  well  as  the  efficiency  of  the  loco- 
motives which  we  have  today.  In  many  ways  these  problems 
have  already  been  attacked  and  great  improvements  are  con- 
tinually being  made. 

In  the  following  paragraphs  an  attempt  will  be  made  to 
bring  to  attention  some  of  the  problems  which  our  present 
day  locomotives  bring  forth  and  upon  the  proper  solution 
of  which  depends  their  success. 

Combustion  and  Steam  Generation 

In  order  that  large  engines  may  operate  properly,  it  is  of 
course  necessary  that  a  sufficient  supply  of  steam  be  fur- 
nished to  cylinders  so  that  they  can  be  made  to  produce  their 
maximum  horsepower.  It  is  not  enough  to  provide  a  given 
number  of  square  feet  of  heating  surface  in  the  firebox  and 
the  tubes  so  that  we  may  be  reasonably  certain  that  sufficient 
water  will  be  evaporated  to  supply  the  cylinders.  It  is,  how- 
ever, necessary  that  we  take  into  accoimt  proper  construction 
of  the  boiler,  necessary  firebox  volume  to  produce  the  best 
possible  combustion  of  fuel,  and  the  design  of  grates  so  that 
fuel  will  be  economically  burned  to  such  an  extent  only  as 
required  by  the  maximum  evaporation  of  the  boiler. 

In  producing  heavy  motive  power  it  has  been  necessary  on 
account  of  prohibitive  axle  loads  to  apply  a  sufficient  num- 
ber of  axles  under  the  engine  to  reduce  the  individual  axle 
load  to  within  reasonable  limitations.  This  has  lengthened 
out  the  engine  to  such  an  extent  that  boiler  design  and  main- 
tenance has  become  a  serious  problem.  In  the  first  place,  it 
is  necessary  to  design  a  boiler  that  will  properly  function 
with  the  other  vital  parts  of  a  locomotive.  At  the  same  time 
the  length  has  become  such  that  the  use  of  combustion  cham- 
bers is  a  necessity  to  avoid  a  prohibitive  length  of  tube.  Large 
engines  have  been  constructed  with  a  tube  length  of  25  ft. 
and  it  seems  that  no  definite  rule  has  been  established  as  to 
what  the  limit  of  length  of  tube  of  a  given  size  should  be. 
Experiments  have  been  made  on  this  subject  and  it  has  been 
said  that  the  maximum  length  in  inches  of  a  tube  of  a  given 


size  should  be  approximately  100  times  its  diameter  in  inches. 
It  would  seem  that  this  is  as  nearly  correct  as  any  geneml 
rule  which  has  been  devised  and  one  which  can  be  readily 
followed. 

The  author  does  not  fed  that  any  definite  rule  should 
be  made  in  regard  to  length  of  tubes,  for  this  might  bring 
about  a  condition  whereby  other  vital  features  of  the  engine 
would  be  involved  in  order  to  abide  strictly  to  the  length 
as  noted  above.  Tubes  2  or  2%  in.  in  diameter  in  excess  oi 
20  ft.  in  length  are  questionable,  and  this  feature  should 
be  looked  into  carefuUy  before  a  decision  is  reached. 

The  advent  of  long  combustion  chambers  has  brougl  • 
along  with  it  the  necessity  for  increased  attention  to  boilers 
The  application  of  a  long  combustion  chamber  requires  u 
large  number  of  additional  staybolts  and  it  would  naturally 
be  expected  that  a  boiler  of  this  kind  would  require  mor 
staybolt  attention.  For  this  reason,  if  for  nothing  else,  ther^ 
is  no  doubt  that  a  proper  installation  of  flexible  stays  in  the 
firebox  and  combustion  chamber  will  prevent  a  great  deal  of 
the  staybolt  trouble  which  has  been  experienced  in  the  past. 
Although  long  combustion  chambers  require  more  attentioi 
in  maintenance  this  will  be  offset  by  the  increased  firebox 
volume  and  the  resulting  better  combustion. 

On  account  of  height  limitations,  the  height  of  the  dome 
as  well  as  the  steam  space  in  the  boiler  has  been  reduced 
to  such  an  extent  that  difficulties  are  being  encountered  with 
the  proper  life  and  maintenance  of  superheater  equipment, 
because  too  much  water  is  drawn  over  through  the  throttle 
into  the  superheater.  This  is  a  question  requiring  experiment 
to  determine  as  nearly  as  possible  the  minimum  steam  space 
which  should  be  provided  for  boilers  working  on  various 
grades.  Consideration  should  also  be  given  to  the  height  of 
the  throttle  above  the  water  line  as  well  as  to  the  steam  space 
in  the  boiler.  Considerable  development  on  this  subject  is 
now  well  under  way  and  we  can  confidently  expect  results 
of  value  in  the  near  future. 

Increased  Capacity  Needed  Without  Increase  in  Size 

As  noted  above,  it  seems  that  we  have  about  reached  the 
limit  of  size  of  cylinders  and  size  of  boiler  due  to  road  clear- 
ances. To  undertake  to  provide  additional  road  clearance 
on  practically  all  of  the  main  lines  today  would  mean  a  total 
expenditure  of  money,  entirely  out  of  proportion  to  the  bene- 
fits that  would  accrue. 

On  account  of  the  apparent  limitations  of  piston  thrust 
and  road  clearances  the  greatest  problem  with  large  locomo- 
tives today  is  to  increase  their  capacity  without  exceeding 
greatly  present  sizes.  Anything  to  increase  the  hauling  ca- 
pacity of  the  locomotive  without  increasing  the  height  and 
width  limitations  under  which  the  locomotive  must  work 
might  be  called  an  essential  capacity-increasing  device.  A 
few  of  these  with  which  we  are  most  familiar  and  which 
have  proved  beyond  doubt  their  desirability  are  the  super- 
heater, the  brick  arch  and  the  mechanical  stoker.  There  are 
possibilities  of  still  increasing  the  efficiency  of  the  super- 
heater without  increasing  the  size  of  the  boiler  in  whidi  it 
must  operate.  There  are  also  possibilities  and  constant  im- 
provements in  the  design  of  brick  arches  which  lend  to 
higher  evaporation  and  better  combustion  of  fuel.  It  has 
been  stated  that  when  a  locomotive  requires  as  much  as  6,000 
lb.  of  coal  per  hour  it  has  gone  beyond  the  limits  of  the  ordi- 
nary fireman.  Automatic  stokers  have  been  in  use  so  long 
that  their  dependability  for  heavy  power  is  no  longer  in 
question.  Many  men  are  studying  this  particular  feature  of 
locomotive  design  and  operation  and  we  may  confidently  ex- 
pect in  the  future  a  gradual  increase  in  the  efficiency  of  these 
mechanisms.  As  they  stand  today  they  are  an  imqualified 
success,  and  time  and  study  will  bring  about  the  necessary 
refinements  so  that  better  coipbustion  and  less  coal  per  horse- 
power will  be  used. 
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We  have  not  as  yet  gone  very  extensively  into  the  use  of 
feedwater  heaters.  It  has  been  proved  without  a  doubt  in 
foreign  countries  that  the  feedwater  heater  is  an  essential 
capacity-increasing  device  as  well  as  an  economical  addition 
to  the  locomotive.  In  this  respect,  then,  it  would  seem  that 
we  are  somewhat  behind  the  Europeans,  and  there  is  no 
doubt  that  in  the  near  future  when  the  economies  that  can 
}.«e  effected  by  the  use  of  feedwater  heater  are  realized  it  will 
become  almost  as  general  as  the  superheater  today. 

Another  small  item  which  has  received  only  passing  atten- 
tion in  this  country  is  the  variable  exhaust.  As  is  well  known, 
a  variable  exhaust  that  can  be  properly  operated  and  which 
will  not  require  much  maintenance  attention  will  have  a 
great  tendency  to  relieve  high  back  pressure  at  high  speeds, 
and  its  operation  will  also  provide  the  necessary  draft  at 
slow  speeds.  It  is  one  of  the  small  things  that  deserves  con- 
sideration and  study  and  something  which  it  is  felt  will  be 
worked  out  satisfactorily  for  the  future. 

The  Engine  Proper 

There  have  been  no  radical  changes  in  the  general  design 
of  cylinders.  The  use  of  outside  steam  pipes  has  resulted  in 
advantages  both  from  a  casting  and  maintenance  standpoint. 
It  would  seem  well  worth  while  to  consider  a  design  of  cyl- 
inder by  means  of  which  the  weight  could  be  reduced  to  a 
great  extent,  permitting  of  additional  weight  of  other  parts, 
and  thereby  increasing  the  capacity  of  the  locomotive. 

The  design  of  valve  gears  has  received  a  great  amount  of 
attention  and  many  accepted  types  are  now  available.  In  all 
of  these  every  effort  has  been  to  better  the  steam  distribution. 
In  maintenance  we  are  far  ahead  of  engines  used  twenty 
years  ago.  There  is  yet,  however,  much  to  be  desired  in 
steam-distribution  and  this  subject  will  bear  as  careful  study 
in  the  future  as  it  has  in  the  past. 

Power  Transmission 

When  we  consider  that  as  much  as  150,000  lb.  piston  thrust 
is  being  transferred  through  a  single  main  rod  and  from  this 
into  the  driving  wheels  of  a  locomotive,  it  is  not  difficult  to 
understand  why  troubles  are  experienced  with  main  crank- 
pins  and  particularly  side  rod  bearings  at  the  main  pin.  In 
order  to  provide  the  proper  strength  to  take  care  of  this  tre- 
mendous piston  thrust  it  has  been  necessary  to  design  ex- 
tremely heavy  main  and  side  rods.  The  piston  thrust  is  not 
the  only  consideration  in  this  connection.  The  inertia  forces, 
particularly  in  drifting,  at  times  reach  figures  that  are  even 
greater  than  the  piston  thrust.  Practically  all  of  this  must 
be  taken  care  of  through  the  main  crank  pin  and  the  necessary 
connections  to  the  side  rods  at  this  point. 

All  are  familiar  with  the  large  number  of  experiments 
which  have  been  carried  on  to  produce  a  steel  that  would 
give  a  higher  elastic  limit  than  the  ordinary  high-carbon 
open-hearth  steel  which  was  successfully  used  until  engines 
reached  their  present  proportions.  The  use  of  such  steel  for 
side  rods,  main  rods  and  piston  rods  has  been  principally 
confined  to  heat-treated  and  quenched  forgings,  which  per- 
mitted the  use  of  sections  which  were  considerably  lighter 
than  what  could  be  used  with  the  ordinary  open-hearth  an- 
nealed forgings.  Steel  has  also  been  produced  which  gives  a 
high  elastic  limit  and  which  can  be  successfully  used  with 
ordinary  annealing,  permitting  very  considerable  reductions 
in  weight  compared  to  the  ordinary  open-hearth  steel  for- 
merly employed.  The  use  of  such  a  steel  does  away  with 
quenched  forgings  and  permits  of  rods  being  heated  for 
closing  in  strapys  and  similar  work  without  destroying  the 
quality  of  the  material  as  is  the  case  with  quenched  fOrgings. 

Main  and  side  rods  have  been  produced  and  have  been  in 
successful  operation  for  the  past  few  years  in  which  the  piston 
thrust  is  carried  directly  from  the  main  rods  to  the  side  rods 
back  of  the  main  wheel.  This  does  not  in  any  way  reduce 
the  piston  thrust  that  must  necessarily  come  on  the  main  rods. 


At  the  same  time,  however,  it  does  reduce  very  considerably 
the  piston  thrust  that  must  be  transferred  through  the  main 
crank  pin  into  the  side  rods,  thereby  alleviating  to  a  very 
great  extent  the  troubles  that  have  been  experienced  with  large 
side  rod  connections  at  the  main  pin.  Such  a  design  does 
not  increase  the  total  weight  of  the  rods  to  an  extent  likely  to 
cause  any  appreciable  increased  difficulties  from  a  counter- 
balance standpoint. 

The  design  of  main  and  side  rods  as  well  as  main  crank 
pins  will  always  be  a  vital  question  in  the  construction  of 
locomotives.  It  has  been  necessary  and  always  will  be  in 
designing  the  rods  for  locomotives  to  assume  certain  arbi- 
trary limits  of  fiber  stress  based  principally  upon  past  ex- 
perience. It  is  impossible  to  take  into  account  all  the  stresses 
produced  in  rods  when  a  locomotive  is  in  operation,  and  for 
this  reason  the  allowable  fiber  stresses  in  tension,  compres- 
sion and  bending  must  be  taken  comparatively  small  in  com- 
parison to  the  elastic  limit  obtained  in  such  forgings. 

There  has  already  been  a  great  deal  written  and  a  number 
of  experiments  conducted  regarding  the  proper  design  of  rods 
to  successfully  stand  up  under  severe  usage  and  at  the  same 
time  reduce  to  a  minimum  the  ordinary  difficulties  presented 
from  the  standpoint  of  counterbalance.  Hollow-bored  piston 
rods,  light  designs  of  crosshead  and  piston,  the  use  of  high- 
tension  steel  for  side  and  main  rods  as  well  as  the  use  of 
hollow-bored  crank  pins  are  familiar  to  all.  More  careful 
attention  should  be  paid  to  the  qualit>'  and  upkeep  of  rod 
bearings  and  every  endeavor  should  be  made  to  provide  bear- 
ings of  such  quality  and  design  that  renewals  will  be  reduced. 

A  main  pin  designed  properly  for  heav\'  piston  thrust 
must  be  so  proportioned  that  the  length  will  bear  a  certain 
relation  to  the  diameter  within  very  close  limits.  On  account 
of  the  necessity  for  keeping  cylinder  centers  as  close  together 
as  possible  because  of  road  clearances,  if  a  proper  length  of 
main  pin  is  obtained,  its  proper  size  presents  a  difficult 
proposition.  This  is  one  of  the  great  difficulties  which  the 
author  is  confident  will  be  overcome  in  the  near  future  by  the 
proper  application  of  a  design  previously  mentioned,  wherein 
a  large  part  of  the  piston  thrust  is  transmitted  directly  from 
the  main  rod  into  the  side  rod. 

Before  the  advent  of  present  day  large  locomotives  with 
their  tremendous  piston  thrust  it  was  not  a  particularly  diffi- 
cult matter  to  design  a  suitable  main  crank  pin.  So  long  as 
the  bearing  pressure  per  square  inch  of  projected  area  based 
upon  maximum  piston  thrust  was  within  a  limit  of  1,600  or 
1,700  lb.  the  main  pins  would  work  satisfactorily.  The  ordi- 
nary design  of  smaller  locomotives  was  such  that  the  main 
side  pin  would  also  be  sufficient.  It  has  been  found  in  com- 
paratively recent  years,  however,  that  the  old  rule  would  no 
longer  apply.  In  order  for  the  main  crank  pin  to  be  of  suffi- 
cient size  to  withstand  heavier  piston  thrust  and  still  main- 
tain the  fiber  stress  within  workable  limits,  it  was  necessary 
of  course  to  increase  the  diameter  proportionately.  This 
brought  up  the  question  of  rubbing  speed.  It  is  a  well-known 
fact  that  if  the  rubbing  speed  is  too  high,  bearings  will  heat 
and  wear  very  rapidly  regardless  of  the  bearing  pressure. 

Counterbalance 

It  is  a  very  difficult  matter  to  separate  the  questicHi  of 
counterbalance  from  the  design  of  connecting  rods  and  recip- 
rocating parts.  There  is  a  great  diversity  of  opinion  in  regard 
to  the  proper  amount  of  counterbalance  which  should  be 
applied  to  locomotives.  There  are  in  operation  heav>'  Santa 
Fe  type  locomotives  which  have  between  35  and  40  per  cent 
of  the  reciprocating  weights  counterbalanced  and  they  are  said 
by  traveling  engineers  to  ride  easily.  The  author  believes 
that  with  our  present  heavy  engines  with  long  wheelbase 
it  is  not  necessary  to  balance  as  much  as  50  or  55  per  cent 
of  the  reciprocating  weight.  In  fact,  it  is  quite  possible  that 
we  may  be  able  to  counterbalance  a  smaller  percentage  of 
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reciprocating  weight  than  has  heretofore  been  attempted,  espe- 
cially for  long,  heavy  engines,  provided  the  revolving  weights 
at  the  main  pin  can  be  properly  taken  care  of.  Every  effort, 
however,  should  be  made  to  balance  all  of  the  revolving 
weights  on  the  main  pin.  If,  for  example,  we  lack  400  lb. 
of  balancing  the  revolving  weight  on  the  main  pin,  the  effect 
on  the  track  is  exactly  the  same  as  if  we  had  400  lb.  of 
counterweight  on  any  of  the  other  wheels  to  balance  recip- 
rocating parts. 

There  is  an  added  difficulty  to  this  problem,  because  the 
action  of  the  counterweight  in  wheels  other  than  the  main  is 
exactly  opposite  to  the  force  produced  by  the  weight  on  the 
main  pin  which  is  not  counterbalanced.  This  condition  re- 
sults in  increased  track  stresses,  as  well  as  increased  stresses 
in  frames  and  other  parts  of  the  locomotive.  There  is  also  a 
tendency  at  high  speeds  when  a  condition  like  this  exists  for 
the  main  wheel  to  lift  from  the  rail,  while  the  wheels  other 
than  the  main  are  exerting  their  maximum  force  on  the  rail. 
This  reduction  of  weight  on  the  main  wheel  at  the  time  when 
the  other  wheels  are  exerting  their  maximum  force  on  the  rail 

'  provides  a  tendency  for  the  main  wheel  to  slip  when  it  is 
impossible  to  slip  the  remaining  wheels.  No  one,  it  is  be- 
lieved, can  give  any  idea  of  the  stresses  which  are  produced 

,  in  side  rods,  frames  and  other  parts  'of  a  locomotive  due  to  a 
condition  of  this  kind.  In  fact,  there  have  been  instances 
where  the  rods  were  torn  off  and  the  crank  pins  loosened  for 

,  this  reason  alone. 

The  author  is  of  the  opinion  that  no  definite  set  rule  can 

'  be  established  in  this  regard,  but  that  each  particular  design 
is  a  study  in  itself,  and  wherever  revolving  weights  at  the 
main  pin  are  encountered  such  that  they  cannot  be  properly 
counterbalanced,  steps  should  be  taken  to  provide  the  best 
means  possible  of  reducing  revolving  weights  at  this  point 
as  well  as  providing  reciprocating  parts  as  light  as  possible 
consistent  with  strength.  This  of  course  has  been  accom- 
plished in  the  past  by  hollow  boring  the  main  pins  and  piston 
rods  and  by  using  a  light  design  of  piston  head,  which  indi- 
cates that  a  steel  having  a  high  elastic  limit  with  the  proper 
elongation  and  reduction  of  area  should  be  employed.  The 
use  of  such  steel  has  already  proved  that  it  can  be  depended 
upon.  One  of  the  principal  fundamentals  in  counterbalance 
is  to  keep  the  reciprocating  weight  as  light  as  possible. 

The  Running  Gear 

On  account  of  the  large  increase  in  the  size  of  cylinders  of 
present-day  heavy  locomotives  over  those  used  several  years 
ago,  the  cylinder  centers  have  been  spread  until  they  have 
reached  practically  the  clearance  limitations  of  the  railroads, 
and  the  necessity  for  larger  journals  to  carry  proj)erly  the 
increased  axle  loads  has  caused  the  frame  centers  to  be  brought 
nearer  together. 

This  condition  increases  very  materially  the  distance  from 
the  center  of  the  cylinder  to  the  center  of  the  frame,  which 
of  itself  produces  greater  strain  in  the  frame  and  at  the  same 
time  increased  pressure  on  the  driving-box  bearings  as  well 
as  shoes  and  wedges.  In  addition  to  the  above,  piston  thrusts 
have  increased  from  approximately  65,000  lb.  to  approxi- 
mately 150,000  lb.,  and  means  must  be  provided  to  properly 
take  care  of  the  increased  piston  thrust  along  with  the  in- 
creased overhang. 

While  discussing  the  subject  of  frames  it  is  hardly  possible 
to  ignore  the  vital  question  of  frame  cross-bracing.  Sub- 
stantial and  sufficient  cross-braces  should  be  applied  between 
the  frames  and  rigidly  bolted  thereto  to  form  a  rugged  struc- 
ture which  will  not  rattle  to  pieces.  Sufficient  bearing  for 
bolts  and  adequate  bolting  flanges  are  a  very  important  fea- 
ture. At  the  same  time  it  must  be  borne  in  mind  that  ther« 
is  a  possibility  of  tying  up  the  frame  so  rigidly  that  there  will 
be  a  tendency  for  failures  ahead  of  the  front  pedestal  and 
just  back  of  the  cylinder  fit  at  a  point  where  it  is  practically 
impossible  to  obtain  sufficient  reinforcement.  • 


It  seems  as  though  the  design  of  driving  boxes  and  drivirii:- 
box  brasses  has  not  successfully  kept  pace  with  the  rapid 
increase  in  piston  thrust.  We  have  in  almost  general  u  e 
the  same  type  of  driving-box  brass  which  has  been  standard 
on  locomotives  for  years.  The  design  is  such  that  the  bras- 
extends  about  half-way  down  over  the  journal.  Inasmui  h 
as  this  brass  must  take  up  the  piston  thrust,  it  is  very  evider.t 
that  we  shall  have  trouble  in  taking  care  of  driving-bo  v 
brasses  until  a  suitable  design  is  produced — one  in  which 
the  brass  will  cover  much  more  of  the  front  and  back  pn 
jected  area  of  the  journal  than  is  now  the  case. 

Guiding  and  Trailing  Trucks  in  Connection  with  Long  Wheelbase 

With  our  present  heav>'  Mikado  and  Santa  Fe  type  loco- 
motives the  length  of  rigid  wheelbase  is  almost  if  not  quite 
double  the  rigid  wheelbase  in  ordinary  service  20  years  ago. 
It  is  unnecessary  to  comment  upon  the  fact  that  it  is  a  diffi- 
cult matter  to  operate  such  engines  around  curves  of  even 
comparatively  small  degree  and  at  the  same  time  prevent  the 
rapid  wear  of  hub  liners  and  driving-box  faces,  thus  increas- 
ing quickly  the  lateral  play  to  a  prohibitive  point  and  necessi- 
tating work  in  the  shop  to  overcome  it. 

Santa  Fe  type  engines  with  22-ft.  rigid  wheelbase  are  not 
uncommon.  Engines  of  this  type  and  of  this  size  will  weigh 
in  the  neighborhood  of  400,000  to  420,000  lb.  When  we  stop 
to  think  that  to  move  this  tremendous  mass  of  material  around 
a  16-  or  18-deg.  curve  a  force  of  many  thousand  pounds  is 
required,  is  it  any  wonder  that  we  obtain  rapid  flange  wear 
and  the  necessity  for  re-turning  tires  before  the  proper  amount 
of  mileage  has  been  obtained  ?  In  the  majority  of  cases,  it  is 
believed,  the  force  necessary  to  properly  curve  an  engine  of 
this  kind  has  been  applied  at  the  front  truck  and  the  first 
driver.  In  most  cases  types  of  leading  trucks  have  been  used 
which  produce  a  very  small  resistance  on  curves  of  small 
degree.  In  order  to  prevent  rapid  flange  wear  as  well  as  to 
overcome  the  development  of  lateral  play  unnecessarily,  de- 
signs have  been  produced  which  will  give  a  high  initial 
resistance  of  the  front  truck  and  provide  a  lateral  motion  for 
the  front  driver  with  adequate  resistance  so  that  some  of 
the  guiding  force  is  transferred  back  to  the  second  pair  of 
drivers. 

Since  locomotives  operate  the  greater  part  of  the  time  on 
tangent  tracks,  it  is  necessary  to  have  a  high  initial  guiding 
resistance  which  will  not  be  increased  when  curvmg.  In  other 
words,  a  flexible  wheelbase  is  produced  which  has  all  the 
requisites  of  the  ordinary  rigid  wheelbase,  but  at  the  same 
time  will  overcome  many  of  the  difficulties  now  encountered 
in  an  attempt  to  operate  engines  of  this  size  and  length.  Many 
designs  of  trailing  trucks  have  been  produced  with  the  idea 
in  mind  of  helping  to  remedy  the  conditions  which  have  been 
noted  above.  These  of  course  have  met  in  a  way  the  condi- 
tions which  it  was  necessary  to  overcome.  There  is  much 
yet  to  be  done  in  producing  a  trailing  truck  which  will  have 
the  proper  facilities  for  equalization  of  spring  rigging  and 
at  the  same  time  produce  an  initial  guiding  force  which  can 
be  kept  nearly  constant,  thus  avoiding  the  high  final  lateral 
resistance  which  is  found  in  a  good  many  of  the  trailing  trucks 
now  in  use. 

In  addition  to  the  foregoing  some  work  has  been  done  in 
the  way  of  producing  a  design  by  means  of  which  the  lateral 
play  in  locomotive  driving  wheels  can  be  taken  up  without 
removing  the  wheels  from  under  the  engine  or  taking  the 
boxes  off  from  the  axles.  No  doubt  in  the  near  future  a  prac- 
tical device  of  this  kind  will  be  produced.  This  is  another 
one  of  the  many  problems  which  can  be  worked  out  which 
will  enable  the  railroads  to  keep  their  locomotives  in  service. 

The  advent  some  years  ago  of  the  power  reverse  gear  over- 
came one  of  the  great  objections  that  engineers  had  to  large 
locomotives.  It  is  a  fact  that  it  is  almost  impossible  for  one 
man  to  reverse  one  of  our  large  locomotives  equipped  with  the 
ordinary  hand  reverse  lever.    Power  reverse  has  come  to  be 
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an  essential  part  of  engine  equipment  and  has  been  found  to 
be  econMnical  even  though  it  may  be  used  on  a  loccKnotive 
which  could  be  comparatively  easily  reversed  by  hand. 

Probably  no  one  thing  contributes  more  to  the  failure  of 
side  rods  than  the  improper  adjustment  of  shoes  and  wedges. 
If  these  are  allowed  to  run  loose,  stresses  in  the  side  rods  will 
amount  to  a  very  high  figure  and  it  is  imf)ossible  to  determine 
to  what  extent  they  may  go.  A  satisfactory  automatic  wedge 
if  properly  applied  and  maintained  will,  no  doubt,  go  a  long 
way  toward  preventing  side  rod  failures. 

Means  for  Increasing   Nominal  Tractive  Power 

All  railroads  have  points  on  certain  divisions  where  there 
is  a  critical  grade  or  the  necessity  of  starting  a  heavy  load 
under  adverse  conditions.  At  such  places  increased  tractive 
power  is  required  which  is  not  needed  elsewhere.  We  are 
therefore  confronted  with  the  problem  of  producing  a  device 
which  can  be  set  to  work  to  increase  the  tractive  power  of  a 
locomotive  to  such  an  extent  that  the  critical  grade  or  the 
necessity  for  increased  tractive  power  to  start  a  train  under 
adverse  conditions  will  be  overcome,  thus  enabling  the  engine 
to  take  its  full  tonnage  over  the  entire  division.  This  device 
should  be  so  made  that  it  can  be  applied  when  necessar)'  and. 
thrown  out  when  the  additional  tractive  power  is  not  required. 
Designs  have  already  been  produced  wherein  an  additional 
tractive  power  of  8,000  or  10,000  lb.  has  been  applied  to 
the  trailing  trucks  of  large  locomotives.  There  is  also  a 
possibility  of  applying  such  a  device  to  the  tender  truck, 
thus  availing  ourselves  of  the  adhesive  weight  of  the  tender 
to  help  boost  the  engine  over  the  critical  points  in  a  division. 
There  is  always  present  a  possible  potential  boiler  capacity 
which  can  be  brought  out  by  the  use  of  a  variable  exhaust 
or  other  device  sufficient  to  obtain  rapid  combustion  at  slow 
speeds. 

What  has  already  been  done  along  this  line  may  be  taken 
as  a  start  in  the  right  direction.  A  certain  amount  of  develop- 
ment work  must  be  done  in  order  that  these  necessary  improve- 
ments may  be  made  to  operate  satisfactorily.  These  problems 
require  the  co-operation  of  the  railroads  to  provide  the  neces- 
sary means  for  trying  out  such  devices  which,  after  having 
been  carefully  considered,  show  that  they  have  possibilities 
for  future  use. 

The  Ash  Pan 

The  question  of  ash  pans  is  also  one  needing  serious  con- 
lideration.  With  the  large  increa#  in  size  of  locomotives  in 
many  cases  we  have  evidently  lost  sight  of  the  importance  of 
this  necessity.  There  are  ^n  use  a  number  of  rules  stating 
what  the  proper  air  opening  in  the  ash  pan  should  be,  some 
saying  that  the  ash  pan  air  opening  should  be  equal  to  the 
net  gas  area  of  the  tubes  and  others  that  it  should  be  a  certain 
percentage  of  the  opening  through  the  grates.  While  many 
of  these  rules  have  in  a  way  proven  satisfactory,  at  the  same 
time  it  would  seem  that  to  get  at  the  question  logically  we 
should  determine  the  amount  of  coal  that  can  be  burned  eco- 
nomically per  square  foot  of  grate  and  then  on  this  basis 
provide  an  ash  pan  air  opening  that  will  give  the  required 
amount  of  air  to  bum  satisfactorily  the  maximum  amount  of 
coal  which  is  expected  to  be  consumed.  The  amount  of  air 
that  will  flow  through  a  given  opening  in  the  ash  pan,  it  is 
believed,  can  be  very  closely  approximated  from  the  vacuum 
produced  in  the  smokebox.  This,  of  course,  is  only  a  sug- 
gestion, and  it  may  be  that  when  the  question  is  looked  into 
more  carefully  a  more  desirable  and  accurate  method  of  deter- 
mining the  required  ash  pan  air  opening  for  proper  com- 
bustion may  present  itself. 

Lubrication 

Lubrication  is  a  subject  which  has  received  much  attention 
and  a  great  number  of  combinations  and  experiments  have 
been  made  to  determine  the  most  satisfactory  method.  With 
our  present  high  superheat  the  prefer  introduction  of  oil  into 


the  cylinders  and  valves  of  a  locomotive  is  worth  serious 
consideration. 

It  is  c(Hnmon  practice  in  European  countries  to  provide  a 
forcefeed  lubricator  located  very  close  to  the  cylinder.  The 
ordinar}'  method  which  they  use  in  connecting  up  this  lubri- 
cator is  to  provide  a  pipe  to  each  end  of  the  piston-valve  steam 
chest.  This  oil  supply  opens  directly  over  each  end  of  the 
valve  when  it  is  in  central  position.  In  additicMi  an  oil  pipe 
is  supplied  to  the  cylinder  at  its  center.  It  is  reported  that 
by  this  method  there  is  less  carbonization  of  the  oil  than  when 
it  is  fed  into  the  steam  pipes  or  into  the  center  of  the  pist(Mi 
valve  steam  chest.  Whether  or  not  this  is  so  the  author  has 
no  means  of  proving,  but  it  seems  logical. 

In  order  to  increase  the  tonnage  which  a  locomotive  can 
haul  it  is  just  as  vital  to  decrease  the  resistance  as  to  increase 
the  power.  It  is  not  an  impossibility  to  provide  roller  bear- 
ings for  passenger  cars  and  there  seems  to  be  no  reason  why 
they  cannot  be  used  on  freight  cars.  Of  course,  this  would 
mean  ven-  radical  changes  in  design  and  a  gradual  displace- 
ment of  present  equipment,  but  the  reduction  of  rolling  re- 
sistance and  the  better  facilities  for  lubrication  which  would 
be  provided  would  be  sufficient  in  time  to  overcome  the  neces- 
sary expense.  All  this  may  seem  rather  far-fetched,  but  it  is 
at  least  worthv  of  consideration. 

Conclusion 

In  summing  up  the  situation,  it  may  be  said  that  the  use 
of  the  superheater  alone  has  increased  the  capacity  of  locomo- 
tives when  compared  with  saturated  engines  of  the  same  design 
to  such  an  extent  that  no  one  would  think  of  building  a  large 
locomotive  for  up-to-date  railroad  ser\'ice  without  the  applica- 
tion of  superheat.  This  is  one  of  the  greatest  strides  that  has 
been  made  in  the  construction  of  locomotives  in  the  past  few 
years.  We  must  not  content  ourselves,  however,  with  what 
has  been  done  with  this  one  device.  The  large  locomotive 
of  today  has  become  a  necessity  and  is  here  to  stay.  What 
we  need  to  do  now  is  to  avail  ourselves  of  the  opp)ortunitie« 
offered  in  the  application  of  many  of  the  labor-saving  and 
capacity-increasing  devices  which  have  already  been  worked 
out  and  are  giving  satisfactory'  service  and  at  the  same  time 
look  forward  to  the  possibilities  of  applying  other  devices 
which  are  yet  in  their  infancy,  but  which  have  proven  beytmd 
doubt  that  they  are  well  worth  our  consideration  and  are  of 
sufficient  importance  to  warrant  their  adoption.  There  are 
many  improvements  yet  to  be  made  in  locomotives  and  it 
behooves  the  operating  officials  of  railroads  as  well  as  the 
leading  minds  in  locmnotive  operation  and  design  to  get 
together  and  to  continue  to  produce  locomotives  which  in  the 
next  20  years  will  be  as  far  ahead  of  our  present  engines  as 
our  present  locomotives  are  ahead  of  the  locomotives  that 
were  built  20  years  ago.  Without  the  capacity-increasing 
devices  which  have  been  mentioned  the  large  locomotive  otf 
today  would  be  impossible — it  could  not  be  operated  satis- 
factorily. Our  large  engines  are  an  absolute  justification  of 
these  improvements.  Further  developments  are  ready  at  hand 
and  in  their  use  lie  the  possibilities  of  still  more  powerful 
and  economical  transpx>rtation  units  built  to  operate  within 
cur  present  limitations  of  clearance  and  permissible  rail  loads. 


The  Functions  of  Management 

Functional  organization  and  management  was  the  subject 
considered  by  the  New  York  Section  of  the  Taylor  Society, 
on  April  21,  as  reported  in  the  Ircm  Age.  The  chief  speaker 
was  Henry  W.  Shelton,  who  had  gained  experience  in  his  sub- 
ject as  assistant  professor  of  organization  and  management 
at  the  Amos  Tuck  School  of  Administration  and  Finance, 
Dartmouth  College;  as  head  of  the  perscMinel  section  on  the 
staff  of  the  vice-president  in  charge  of  administration  in  the 
Emergency  Fleet  Cojporation,  and  as  consulting  engineer  in 
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charge  of  the  reorganization  work  at  the  Wilnier-Atkinson 
Company,  Philadelphia. 

Industry  may  be  likened  to  an  equilateral  triangle,  the 
speaker  declared,  one  side  being  represented  by  thinking;  the 
second,  by  feeling,  and  the  third,  by  doing.  In  the  past  we 
have  not  known  how  to  organize  the  feeling  side  of  industry. 
In  its  first  stage  we  had  an  unorganized,  decentralized  activ- 
ity. We  have  now  reached  the  second  stage,  where  produc- 
tion is  organized  and  centralized.  And  we  are  just  getting 
into  a  third  stage  where  particular  functions  are  recognized 
and  are  being  redistributed  among  individuals  in  a  sensible 
way — in  other  words  an  organized,  decentralized  activity. 
Part  of  what  he  said  is  in  substance  as  follows : 

Authority  must  rest  on  knowledge  of  fitness — no  longer  on 
"dignity"  of  position.  Don't  keep  hard  and  fast  to  any  one 
group  of  standards.  Keep  re-analyzing  and  changing  them  as 
new  personnel  bring  to  the  task  greater  or  less  powers.  Open- 
mindedness  to  criticism  is  very  essential.  Every  workman 
should  be  an  inspector.  Publicity  is  a  great  factor  for  prcH 
moting  harmony. 


.'.    An  Accomplishment   in   Light  Reciprocating 
•,,.„.,  Locomotive    Parts 

While  the  possibilities  of  alloy  steels  as  a  means  for  re- 
ducing the  weight  of  reciprocating  parts  of  locomotives  are 
well  known  in  this  country,  it  would  seem  that  refinements 
actually  accomplished  abroad  far  surpass  progress  in  this 
direction  on  American  railroads.  We  are  indebted  to  officers 
of  the  mechanical  department  of  the  Great  Northern  Railway 
of  England  for  the  accompanying  drawing  of  the  outside  con- 


necting rod  designed  for  a  new  three-cylinder  2-6-0  type 
locomotive  recently  placed  in  service  on  that  railroad. 

The  three  cylinders  used  on  the  new  locomotives  are  each 
185^  in.  in  diameter  with  a  26-in,  stroke  as  compared  witli 
two  20-in.  by  26-in.  cylinders  on  earlier  2-6-0  type  locomo- 
tives. The  rods  for  the  old  locomotives  were  of  carbon  steel 
and  weighed  403  lb.  each  whereas  the  rods  for  the  new 
locomotives  are  of  nickel  chrome  steel  and  weigh  (mly  295  lb. 
each.  The  dimensions  and  results  of  tests  to  which  both 
rods  were  subjected  are  given  in  the  following  table  together 
with  the  analysis  of  each. 

Carbon  Nickel-Chrom? 

Steel  Rod  Steel  Rod 

Length 8  ft  1  in.  8  ft  1  in. 

Weight     403  1b.  295  lb. 

Yield  limit  (tons  per  sq.  in.) 17.0  48.4 

Breaking  strength    (tons  per  sq.   in.) 33.6  58.0 

Elongation .84  in.  .40  in. 

Diameter  at  point  of  fracture .53  in.  .37  in. 

Reduction   of  area 56     per  cent  57.2  per  cent 

Ratio,  yield  limit  to  breaking  limit 50.6  per  cent  83.4  per  cent 

Analysis: 

Carbon     .28  .33 

Silicon     .168  .21 

.  Manganese    .686  .60 

Sulphur    .033  j032 

Phosphorus    .034  .039 

Nickel     ....  3.42 

(Thromium    ....  .60 

Particular  attention  was  given  in  designing  the  rcxis  to 
avoid  sudden  changes  of  section  and  especially  sharp  cor- 
ners: the  large  radii  used  will  be  noticed.  The  strap  ends 
were  screwed  with  a  round  thread  for  the  same  reason.  The 
rods  were  rough  forged  and  then  rough  machined  to  within 
a  quarter  of  an  inch  of  the  full  size.  They  were  then  re- 
turned to  the  makers  and  heat  treated  and  then  machined  to 
the  finished  size. 


Light  Weight  Alloy  Steel  Main  Rod  UMd  on  Three>Cyllndor  LoeomotiVM  of  th«  OrMit  Northern  Railway  of  England 


Principles  to  Gk)vem  Agreements  Defined  by  Labor  Board 

Decision  Terminating  National  Agreements  orf  July   1 
Instructs  Officers  and  Employees  to  Draw  Up  New  Rules 


THE  long  controversy  over  the  railway  employees*  demand 
for  the  perpetuation  of  national  agreements  was  ended 
on  April  14  by  a  decision  handed  down  by  the  Rail- 
road Labor  Board  which  sustained  some  contentions  of  both 
the  carriers  and  the  employees.  The  award  abrogated  na- 
tional agreements,  remanded  the  negotiation  of  new  agree- 
ments to  the  individual  carriers  and  their  own  employees, 
and  upheld  the  railroads'  interpretation  of  the  principle  of 
collective  bargaining  and  their  contention  that  varying  local 
conditions  should  govern  the  fixing  of  rules  and  working 
conditions.  In  these  respects  the  decision  was  favorable  to 
the  railroads.  The  award  also  outlined  sixteen  principles 
with  which  the  new  agreements  should  be  consistent.  This 
constitutes  one  of  the  chief  points  for  which  the  employees' 
representatives  have  been  fighting.  Accordingly  both  sides 
have  expressed  satisfaction  with  the  terms  of  the  decision. 
The  hearings  prior  to  the  decision,  following  the  cross- 
examination  of  General  Atterbury  as  described  in  the  April 


regard  to  the  wage  or  the  working  conditions  portion  of  this  dis- 
pute. The  record  shows  that  the  representatives  of  the  carriers 
were  unwilling  to  assume  the  responsibility  of  agreeing  to  sub- 
stantial wage  increases.  Hence,  the  conference  of  March  10  to 
April  1  on  the  side  of  the  carriers  was  merely  a  perfunctory 
performance  of  the  statute.  Nor  was  the  action  of  the  organiza- 
tions with  regard  to  the  individual  carriers  more  than  perfunc- 
tory. Naked  presentation  as  irreducible  demands  of  elaborate 
wage  scales  carrying  substantial  increases,  or  of  voluminous 
forms  of  contract  regulating  working  conditions,  with  instriK- 
tions  to  sign  on  the  dotted  line,  is  not  a  performance  of  the  ob- 
ligation to  decide  disputes  in  conference  if  possible.  The  statute 
requires  an  honest  effort  by  the  parties  to  decide  in  conference. 
If  they  cannot  decide  all  matters  in  dispute  in  conference,  it  is 
their  duty  to  there  decide  all  that  is  possible  and  refer  only  the 
portion  impossible  of  decision  to  this  Board. 

Although  Section  301  has  not  been  complied  with  by  the 
parties,  the  Board  has  jurisdiction  of  this  dispute,  as  it  is  and  has 
been  one  likely  substantially  to  interrupt  commerce. 

The  carriers  parties  hereto  maintain , that  the  direction  of  this 
Board  in  Decision  No.  2,  extending  'the  national  agreements, 
orders,  etc.,  of  the  Railroad  Administration  as  a  modus  vizfendi 
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issue,  were  uneventful.  Voluminous  exhibits  were  presented 
by  W.  Jett  Lauck,  consulting  economist  of  the  labor  organiza- 
tion. The  cross-examination  of  railroad  executives  was  con- 
tinued and  Frank  McManamy,  formerly  assistant  director, 
mechanical  department,  division  of  operation  of  the  Railroad 
Administration,  was  called  to  testify.  Judge  R.  M.  Barton, 
chairman  of  the  board,  was  called  to  a  conference  at  Wash- 
ington with  President  Harding  and  Edgar  E.  Clark,  chair- 
man of  the  Interstate  Commerce  Commission. 

Before  the  decision  was  announced,  the  Labor  Board  served 
notice  that  April  18  would  be  set  as  the  date  of  hearing  in 
the  disputes  between  the  railroads  and  the  employees  over 
wage  scales. 

Text  of  the  Board's  Decision  on  National  Agreements 

After  outlining  the  history  of  the  controversy  the  decision 
said  in  part: 

The  evidence  and  arguments  submitted  in  this  case  support  the 
following  conclusions: 

The  duty  imposed  by  Section  301  on  all  carriers  and  their 
officers,  employees  and  agents  to  consider  and  if  possible  to  de- 
cide in  conference  all  disputes  between  carriers  and  their  em- 
ployees has  not  been  performed  by  the  parties  hereto  either  with 


should  be  terminated  at  once;  and  that  the  matter  should  be 
remanded  to  the  individual  carriers  and  their  employees  for 
negotiation  and  individual  agreement. 

The  organizations  maintain  that  the  national  agreements, 
orders,  etc.,  with  certain  modifications  desired  by  the  employees 
should  be  held  by  this  Board  to  constitute  just  and  reasonable 
rules;  and  should  be  applied  to  all  carriers  parties  to  the  dis- 
pute, except  to  the  extent  that  any  carrier  may  have  entered  in- 
to other  agreements  with  its  employees.  They  maintain  that  local 
conferences  reqtiiring  necessarily  the  participation  of  thousands 
of  railroad  employees  for  several  weeks  would  constitute  an 
economic  waste  and  would  produce  a  multiplicity  of  controversies 
as  well  as  irritation  and  disturbance.  They  also  urge  that  to 
require  local  conferences  would  be  to  expose  the  local  organi- 
zations on  the  several  carriers  to  the  entire  power  and  weight 
of  all  the  carriers  acting  through  the  Association  of  Railway. 
Executives  on  the  conferring  carrier,  that  such  a  disparity  of 
force  would  produce  an  inequitable  result  highly  provocative  of 
discontent  and  likely  to  result  in  traffic  interruptions.  They,  ac- 
cordingly, insist  that  the  conference  should  be  national. 

The  carriers  maintain  that  rules  negotiated  by  the  employees 
and  officers  who  must  live  under  them  are  most  satisfactory, 
that  the  participants  in  such  negotiations  know  the  intent  of  the 
rules  agreed  to  and  advise  their  fellow  workmen  and  officers 
accordingly  thereby  avoiding  a  litigious  attitude  on  both  sides, 
that  substantial  differences  exist  as  between  the  several  carriers 
with  relation  to  the  demands  of  the  service,  necessary  division 
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of  labor  and  other  factors  which  differences  should  be  reflected 
in  the  rules,  that  these  local  differences  can  be  given  proper 
consideration  only  by  local  conferences.  The  carriers  refuse 
to  confer  nationally. 

The  Labor  Board  is  of  the  opinion  that  there  is  merit  in  the 
contentions  of  each  party  and  has  endeavored  to  take  action 
which  will  secure  some  of  the  advantages  of  both  courses. 

This  Board  is  unable  to  find  that  all  rules  embodied  in  the 
national  agreements,  orders,  etc.,  of  the  Railroad  Administration 
constitute  just  and  reasonable  rules  for  all  carriers  parties  to  the 
dispute.  It  must,  therefore,  refuse  the  indefinite  extension  of  the 
national  agreements,  orders,  etc.,  on  all  such  carriers  as  urged 
by  the  employees. 

This  Board  also  deems  it  inadvisable  to  terminate  at  once  its 
direction  of  Decisioiv  No.  2  and  to  remand  the  dispute  to  the  in- 
dividual carriers  and  their  employees.  Such  a  course  would  leave 
many  carriers  and  their  employees  without  any  rules  regulating 
working  conditions. 

If  the  Labor  Board  should  remand  the"  dispute  to  the  indi- 
vidual carriers  and  their  employees  and  should  keep  the  direction 
of  Decision  No.  2  in  effect  until  agreements  should  be  arrived  at, 
it  is  possible  that  agreements  might  not  be  arrived  at. 

The  Labor  Board  believes,  nevertheless,  that  certain  subject 
matters  now  regulated  by  rules  of  the  national  agreements, 
orders,  etc.,  are  local  in  nature  and  require  consideration  of  local 
conditions.  It  also  believes  that  other  subject  matters  now  so 
regulated  are  general  in  character  and  that  substantial  uni- 
formity in  rules  regulating  such  subject  matters  is  desirable. 

The  Board  also  believes  that  certain  rules  are  unduly  burden- 
some to  the  carriers  anil  should  in  justice  be  modified.  It 
may  well  be  that  other  rules  should  be  modified  in  the  interest 
of  employees. 

To  secure  the  performance  of  the  obligation  to  confer  on  this 
dispute,  imposed  by  law  on  officers  and  employees  of  carriers,  to 
bring  about  the  recognition  in  rules  of  difference  between  car- 
riers where  substantial,  to  preserve  a  degree  of  uniformity  in 
rules  regulating  subject  matters  of  a  general  nature,  to  prevent 
to  son»e  extent  the  operation  in  negotiations  of  a  possible  dis- 
parity of  power  as  between  the  carriers  and  their  employees,  and 
to  enable  the  representatives  of  employees  of  each  carrier  and 
the  officers  of  that  carrier  to  participate  in  the  formulation  of 
rules  under  which  they  must  live,  the  Labor  Board  has  deter- 
mined upon  the  following  action. 

Decision 

1.  The  direction  of  the  Labor  Board  in  Decision  No.  2. 
extending  the  rules,  working  conditions  and  agreements  in  force 
under  the  authority  of  the  United  States  Railroad  Administra- 
tion, will  cease  and  terminate  July  1,  1921. 
■..-  2.  The  Labor  Board  calls  upon  the  officers  and  system  or- 
ganizations of  employees  of  each  carrier  parties  hereto  to  desig- 
nate and  authorize  representatives  to  confer  and  to  decide  so 
much  of  this  dispute  relating  to  rules  and  working  conditions  as 

"it  may  be  possible  for  them  to  decide.  Such  conferences  shall 
begin  at  the  earliest  possible  date.  Such  conferences  will  keep 
the  Labor  Board  informed  of  final  agreements  and  disagreements 

'-  to  the  end  that  this  Board  may  know  prior  to  July  1,  1921,  what 
portion  of  the  dispute  has  been  decided.  The  Labor  Board  re- 
serves the  right  to  terminate  its  direction  of  Decision /N?>>  2 
at  an  earlier  date  than  July  1st  with  regard  to  any  /lass  of 
employees  of  any  carrier  if  it  shall  have  reason  to  beljeve  that 
such  class  of  employees  is  unduly  delaying  the  progress  of  the 
negotiations.  The  Board  also  reserves  the  right  to  stay  the 
termination  of  the  said  direction  to  a  date  beyond  July  1,  1921, 
if  it  shall  have  reason  to  believe  that  any  carrier  is  unduly  de- 
laying the  progress  of  the  negotiations.  Rules  agreed  to  by  such 
conferences  should  be  consistent  with  the  principles  set  forth 
in  Exhibit  "B,"  hereto  attached. 

3.  The  Labor  Board  will  promulgate  such  rules  as  it  deter- 
mines just  and  reasonable  as  soon  after  July  1,  1921,  as  is  rea- 
sonably possible  and  will  make  them  effective  as  of  July  1,  1921, 
and  applicable  to  those  classes  of  employees  of  carriers  parties 
hereto  for  whom  rules  have  not  been  arrived  at  by  agreement. 

4.  The  hearings  in  this  dispute  will  necessarily  proceed  in 
order  that  the  Labor  Board  may  be  in  position  to  decide  with 
reasonable  promptness  rules  which  it  may  be  necessary  to  pro- 
mulgate under  Section  3  above. 

5.  Agreements  entered  into  since  March  1,  1920,  by  any 
carrier  and  representatives  of  its  employees  shall  not  be  affected 
by   this  decision. 

Sixteen  Principles  to  Govern  in  New  Agreement 

Exhibit  "B,"  mentioned  above,  sets  forth  the  principles 
believed  by  the  Board  to  be  just  and  reasonable  in  governing 
working  conditions  as  follows: 


1.  An  obligation  rests  upon  management,  upon  each  organiza- 
tion of  employees  and  upon  each  employee  to  render  honest,  ef- 
ficient and  economical  service  to  the  carrier  serving  the  public. 

2.  The  spirit  of  co-operation  between  management  and  em- 
ployees being  essential  to  efficient  operation,  both  parties  will  so 
conduct  themselves  as  to  promote  this  spirit. 

3.  Management  having  the  responsibility  for  safe,  efficient  and 
economical  operation,  the  rules  will  not  be  subversive  of  neces- 
sary discipline. 

4.  The  right  of  railway  employees  to  organize  for  lawful 
objects  shall  not  be  denied,  interfered  with  or  obstructed. 

5.  The  right  of  such  lawful  organization  to  act  toward  law- 
ful objects  through  representatives  of  its  own  choice,  whether 
employees  of  a  particular  carrier  or  otherwise,  shall  be  agreed 
to  by  management. 

6.  No  discrimination  shall  be  practiced  by  management  as 
between  members  and  non-members  of  organizations  or  as  be- 
tween members  of  different  organizations,  nor  shall  members  of 
organizations  discriminate  against  non-members  or  use  other 
methods  than  lawful  persuasion  to  secure  their  membership. 
Espionage  by  carriers  on  the  legitimate  activities  of  labor  or- 
ganizations or  by  labor  organizations  on  the  legitimate  activities 
of  carriers  should  not  be  practiced. 

7.  The  right  of  employees  to  be  consulted  prior  to  a  decisimi 
of  management  adversely  affecting  their  wages  or  working  con- 
ditions shall  be  agreed  to  by  management.  This  right  of  partic- 
ipation shall  be  deemed  adequately  complied  with,  if  and  when, 
the  representatives  of  a  majority  of  the  employees  of  each  of  the 
several  classes  directly  affected  shall  have  conferred  with  the 
management. 

8.  No  em.ployee  should  be  disciplined  without  a  fair  hearing 
by  a  designated  officer  of  the  carrier.  Suspension  in  proper 
cases  pending  a  hearing,  which  shall  be  prompt,  shall  not  be 
deemed  a  violation  of  this  principle.  At  a  reasonable  time  prior 
to  the  hearing  he  is  entitled  to  be  apprised  of  the  precise  charge 
against  him.  He  shall  have  reasonable  opportunity  to  secure 
the  presence  of  necessary  witnesses  and  shall  have  the  right  to 
be  there  represented  by  a  counsel  of  his  choosing.  If  the 
judgment  shall  be  in  his  favor,  he  shall  be  compensated  for  the 
wage  loss,  if  any,'  suffered  by  him. 

9.  Proper  classification  of  employees  and  a  reasonable  defini- 
tion of  the  work  to  be  done  by  each  class  for  which  just  and 
reasonable  wages  are  to  be  paid  is  necessary,  but  shall  not  un- 
duly impose  uneconomical  conditions  upon  the  carriers. 

10.  Regularity  of  hours  or  days  during  which  the  employee 
is  to  serve  or  hold  himself  in  readiness  to  serve  is  desirable. 

11.  The  principle  of  seniority  long  applied  to  the  railroad 
service  is  sound  and  should  be  adhered  to.  It  should  be  so  ap- 
plied as  not  to  cause  undue  impairment  of  the  service. 

12.  The  Board  approves  the  principle  of  the  eight  hour  day, 
but  believes  it  should  be  limited  to  work  requiring  practically 
continuous  application  during  eight  hours.  For  eight  hours*  pay 
eight  hours'  work  should  be  performed  by  all  railroad  employees 
except  engine  and  train  service  employees,  regulated  by  the 
Adamson  Act  who  are  paid  generally  on  a  mileage  basis  as  well 
as  on  an  hourly  basis. 

13.  The  health  and  safety  of  employees  should  be  reasonably 
protected. 

14.  The  carriers  and  the  several  crafts  and  classes  of  rail- 
road employees  have  a  substantial  interest  in  the  competency 
of  apprentices  or  persons  under  training.  Opportunity  to  learn 
any  craft  or  occupation  shall  not  be  unduly  restricted. 

15.  The  majority  of  any  craft  or  class  of  employees  shall 
have  the  right  to  determine  what  organization  shall  represent 
members  of  such  craft  or  class.  Such  organizations  shall  have 
the  right  to  make  an  agreement  which  shall  apply  to  all  em- 
ployees in  such  craft  or  class.  No  such  agreement  shall  in- 
fringe, however,  upon  the  right  of  employees  not  members  of  the 
organization  representing  the  majority  to  present  grievances 
either  in  person  or  by  representatives  of  their  own  choice. 

16.  Elmployees  called  or  required  to  report  for  work,  and 
reporting  but  not  used  should  be  paid  reasonable  compensation 
therefor. 

Following  the  announcement  of  the  award,  spokesmen  for 
the  labor  organizations  hailed  it  as  a  complete  victory.  At 
the  same  time  E.  T.  Whiter,  chairman  of  the  committee 
representing  the  railroads  before  the  Board,  in  commenting 
on  the  decision  said  in  part: 

The  decision  reached  has  given  opportunity  for  arrangements 
between  individual  railways  and  their  employees  which  can  be 
made  much  more  reasonable  than  the  rules  and  working  con- 
ditions established  by  the  national  agreements,  and  which  in  a 
large  measure  can  be  adapted  to  the  local  conditions  of  each 
carrier.    *    *    *    The   entire   tenor  of   the   Board's   decision   is 
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that  the  railways  should  be  economically  operated,  that  employees 
should  render  efficient  labor  for  all  the  time  for  which  they  are 
paid,  and  that  the  artificial  "pyramiding^"  of  wages,  which  under 
the  present  rules  has  resulted  in  large  waste,  shall  cease. 

Wage  Hearings  Begin 

In  accordance  with  an  order  of  the  Board,  the  wage  ques- 
tion was  reopened  on  April  18  when  hearings  were  started 
to  determine  what  constitutes  a  just  and  reasonable  wage 
under  present  conditions  for  various  classes  of  employees. 
At  the  time  the  Board's  announcement  was  made,  disputes 
between  26  railroads  and  their  employees  had  been  certified. 
When  the  hearings  began  the  Board  had  docketed  92  dis- 
putes. These  were  consolidated  into  one  case  although  each 
•carrier  was  granted  the  right  to  make  a  separate  presentation. 

The  fact  that  the  three  new  members  of  the  Board  were 
not  present  at  the  beginning  of  these  hearings  led  to  vigorous 
but  ineffective  protests  against  the  opening  of  the  case  on  the 
part  of  representatives  of  the  employees.  The  Board  did, 
however,  grant  a  time  concession  in  allowing  the  carriers  and 
unions,  instead  of  one  day  each  for  the  presentation  of  their 
cases,  as  it  had  announced,  five  days  each  for  this  purpose. 
The  Board  also  ruled  that  there  would  be  a  week's  inter- 
mission between  the  carriers'  presentation  and  that  of  the 
unions  and  that  an  additional  week  would  be  allowed  for 
rebuttal. 

The  railroad's  arguments  for  wage  reductions  were  opened 
by  J.  G.  Walber,  speaking  on  behalf  of  the  eastern  carriers 


Phofo  by  International 

From  Left  to  Right:  F.  P.  Walsh,  B.  M.  Jewell  and  W.  Jett  Lauck 

and  taking  up  those  arguments  which  are  common  to  all  of 
the  roads  in  that  territory. 

He  presented  a  memorandum  and  statistical  exhibits  show- 
ing the  reductions  in  wages  in  other  industries  and  in  the  cost 
of  living  which  have  occurred  since  the  present  railway  wage 
scales  were  fixed  by  the  Board  in  July,  1920. 

Mr.  Walber  showed  by  bulletins  issued  by  the  Bureau  of 
Labor  Statistics  of  the  United  States  Department  of  Labor 
dealing  with  wage  rates  in  a  dozen  important  branches  of  in- 
dustry, that  very  substantial  reductions  of  pay  were  made  in 
these  industries  in  the  period  from  January  to  March,  1921. 
The  statistics  cited,  Mr.  Walber  pointed  out,  "indicate  a 
general  and  widespread  reduction  in  wages  from  10  to  30 
per  cent — the  majority  of  reductions  are  15  per  cent  or  over." 

Mr.  Walber  also  submitted  statistics  regarding  the  reduc- 
tions in  the  cost  of  living,  based  upon  compilations  made  by 
various  commercial  agencies  and  also  by  the  Bureau  of  Labor 
Statistics  and  the  National  Industrial  Conference  Board. 

"The  latest  figures  available  from  the  Department  of 
Labor,"  he  said,  "are  for  the  period  ending  December,  1920, 
while  the  National  Industrial  Conference  Board  has  com- 
piled its  figures  to  March,  1921.  By  reference  to  the  declines 
from  the  peak  (July,  1920,  when  the  present  wages  were 
fixed)  to  December,  1920,  as  shown  by  these  tables,  it  will  be 
observed  that  the  Department  of  Labor  Statistics  indicate  a 


decline  in  the  cost  of  living  of  7.4  per  cent,  and  the  figures 
of  the  National  Industrial  Conference  Board  a  decline  of 
7.1  per  cent.  The  decline  to  March,  1921,  according  to 
figures  of  the  National  Industrial  Conference  Board,  is  17 
per  cent,  and  if  the  Department  of  Labor  figures  for  March, 
1921,  were  available  it  is  reasonable  to  assume  that  the  simi- 
larity in  the  results  obtained  by  both  organizations  would 
have  continued." 

In  substance,  the  exhibits  filed  by  Mr.  Walber  showed  that 
when  the  present  railway  wages  were  fixed  in  July,  1920,  the 
cost  of  living  was  104.50  per  cent  more  than  it  was  in  1914, 
while  in  March,  1921,  it  was  only  about  67  per  cent  m<M« 
than  in- 1914,  and  is  still  declining.  These  exhibits  also  in- 
dicated that  the  average,  railway  wage  per  annum  is  now 
about  133  per  cent  more  than  it  was  in  1914. 

Individual  Carriers  Present  Their  Cases 

Following  the  presentation  of  these  two  general  statements, 
the  individual  carriers  b^an  the  submission  of  volumes  of 
statistical  analysis,  charts  and  data  relating  largely  to  de- 
creases in  the  cost  of  living  and  the  wages  being  paid  by  out- 
side industries  for  both  skilled  and  unskilled  laibor  at  various 
fX)ints  and  comparisons  between  this  data  and  resj)ectivdy 
the  increases  which  have  taken  place  in  the  waLges  of  railway 
employees  and  the  present  scale  of  railroad  wages. 

One  of  the  first  large  roads  to  present  its  case  was  the 
Pennsylvania  whose  statement  and  brief  to  the  Board  said 
in  part: 

We  desire  to  call  particular  attention  to  the  studies  made 
of  wages  paid  in  outside  industries  marked  Exhibit  No.  8 
which  is  the  result  of  a  study  of  1,235  plants  and  covers  over 
155,000  employees,  or  approximately  three  times  as  many 
employees  as  in  these  trades  on  the  Pennsylvania.  This 
exhibit  clearly  shows  that  the  preponderating  rates  paid  in 
outside  industries  are  generally  below  those  proposed  in  the 
carriers'  submission  and,  in  addition,  it  is  shown  that  there 
have  been  further  reductions  since  the  information  was  first 
obtained.  ^■• 

The  exhibit  referred  to  in  the  preceding  paragraph  shows 
that  in  comparison  with  the  prevailing  rate  of  85  cents  an 
hour  now  being  paid  by  the  Pennsylvania  to  shop  employees 
and  62  cents  an  hour  to  helpers,  the  weighted  average  rates 
of  pay  in  1,235  outside  industries  for  similar  work  are  as 
follows : 


Number  ^      ,  '    ' 

of  men  .;...  Occupation 

51,586. ....  .il,...i... .  .Machinists 

4,536.  ...*,..  i Blacksmiths      i.,.,.. 

10,271 . . . , ,  ;V Boilermakers i  .  .'i , 

7,364 Sheet  metal  workers ...... 

6.296 Electrical    workers    No.    1 . 

3,247 Electrical    workers    No.    2 . 

23,198 Carmen    

10,870 Moulders    

38,1 38 Helpers    


Weighted  arerage 
rate  per  hcrar 

64.7  centi 
66.1  cents 
64.3  cents 

65.8  cpnts 

60.9  cents 
61.9  cents 
60.9  cents 
70.0  cents 
A9A  cents 


New  Members  of  the  Labor  Board 

President  Harding  on  April  16  sent  to  the  Senate  his 
nominations  for  three  appointments  on  the  Railroad  Labor 
Board  to  succeed  the  three  members  whose  terms  expired  on 
April  15.  The  new  appointees  are  Ben  W.  Hooper,  former 
governor  of  Tennessee,  as  a  member  of  the  public  group  suc- 
ceeding Henry  T.  Hunt;  Samuel  Higgins,  former  general 
manager  of  the  New  York,  New  Haven  &  Hartford,  and 
more  recently  vice-president  of  the  Vapor  Car  Heating  Com- 
pany, to  succeed  W.  L.  Park  of  the  railroad  group,  and  W.  L. 
McMenimen,  deputy  president  of  the  Brotherhood  of  Rail- 
road Trainmen,  to  succeed  J.  J.  Forrester  of  the  labor  group. 

A  Freight  Train  moving  before  daylight!  Just  think  of  it! 
A  press  dispatch  from  Winnipeg  reports  Canadian  wheat 
and  flour,  sold  to  American  dealers,  as  being  "rushed  across 
the  border"  to  avoid  the  heavy  duty  that  would  be  imposed  should 
the  Fordney  tariff  bill  become  law.  "A  special  Canadian  National 
train  crossed  the  line  before  daylight  today,  carrying  scattered 
shipments." 
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of  labor  and  other  factors  which  dift'ereiices  should  be  retlccted 
in  the  rules,  that  these  local  differences  can  be  given  proper 
consideration  only  by  local  conferences.  The  carriers  refuse 
to  confer  nationally. 

The  Labor  Hoard  i>  of  the  opinion  that  there  is  merit  in  the 
contentittns  of  each  party  and  has  endeavored  to  take  action 
which  will  secure  some  of  the  advantages  of  both  courses. 

This  Hoard  is  unable  to  find  that  all  rules  embodied  in  the 
national  agreements,  orders,  etc.,  of  the  Railroad  Administration 
constitute  just  and  reasonable  rules  for  all  carriers  parties  to  the 
dispute.  It  must,  therefore,  refuse  the  indefinite  extension  of  the 
national  agreements,  orders,  etc.,  on  all  such  carriers  as  urged 
by  the  employees. 

This  Board  also  deems  it  inadvisable  to  terminate  at  once  its 
:  direction  of  Decision  No.  2  and  to  remand  the  dispute  to  the  in- 
dividual carriers  and  their  employees.  Such  a  course  would  leave 
many  carriers  and  their  employees  without  any  rules  regulating 
working  conditions. 

If  the  l^bor  Board  should  remand  tlie  dispute  to  the  in«li- 
vidual  carriers  and  their  employees  and  should  keep  the  direction 
of  Decision  No.  2  in  effect  until  agreements  should  be  arrived  at, 
it  is  possible  that  agreements  might  not  be  arrived  at. 

The  Labor  Board  believes,  nevertheless,  that  certain  subject 
matters  now  regulated  by  rules  of  the  !iational  agreements, 
orders,  etc..  are  local  in  nature  and  reciuire  consideration  of  local 
conditions.  It  also  Ix-licves  that  other  subject  matters  now  so 
regulated  are  general  in  character  and  that  substantial  uni- 
formity in  rules  regulating  such  subject  matters  is  desirable. 

The  Board  also  believes  that  certain  rules  are  unduly  burden- 
some to  the  carriers  anil  should  in  justice  be  nK^lified.  It 
may  well  be  that  other  rules  should  be  modified  in  the  interest 
of  employees. 

To  secure  the  performance  of  the  obligation  to  confer  on  this 
dispute,  imposed  by  law  on  officers  an<l  employees  of  carriers,  to 
bring  about  the  recognition  in  rules  of  difference  between  car- 
riers where  .substantial,  to  preserve  a  degree  of  uniformity  in 
rules  regulating  subject  matters  of  a  generarnature.  to  prevent 
to  some  extent  the  oi>eration  in  negotiations  of  a  possible  dis- 
parity of  power  as  between  the  carriers  and  their  employees,  and 
to  eiiable  the  representatives  of  employees  of  each  carrier  and 
the  officers  of  that  carrier  to  participate  in  the  formulation  of 
rules  under  which  they*  must  live,  tin-  Labor  Hoard  has  deter- 
mine<l  uixm  the  following  action.  ^ 

Derision 

1.  The  direction  of  the  Labor  Hoard  in  Decision  No.  2, 
extending  the  rules,  working  conditions  and  agreements  in  force 
under  the  authority  of  the  I'liited  .States  Railroafl  Administra- 
tion, will  cea.se  and  terminate  July  1,  1921. 

2.  The  Labor  Board  calls  upon  the  officers  and  system  or- 
ganizations <»f  employees  of  each  carrier  parties  hereto  to  desig- 
nate and  authorize  representatives  to  confer  and  to  decide  so 
much  of  this  dispute  relating  to  rules  and  working  conditions  as 
it  may  be  possible  for  them  to  decide.  Such  conferences  .shall 
begin   at   the  earliest   possible  date.      Such   conferences  will   keep 

-  the  Labor  Hoard  informed  of  final  agreements  and  disagreements 
to  the  end  that  this  Hoard  may  know  prior  to  July  1.  1*>21.  what 
portion  of  the  dispute  has  been  decided.  The  Labor  lioard  re- 
serves the  right  to  tirminate  its  direction  of  Decision  No.  2 
at  an  earlier  date  than  July  1st  with  regard  to  any  class  of 
emplovees  of  any  carrier  if  it  shall  have  reason  to  believe  that 
such  class  of  cinploytt .-,  is  unduly  delaying  the  progress  of  the 
negotiations.  The  Hoard  also  reserves  the  right  to  stay  the 
termination  of  thr  .said  elirection  tn  a  date  beyond  July  L  192L 
if  it  shall  have  rea.son  to  believe  that  any  carrier  is  unduly  de- 
laying the  progress  of  the  negotiations.  Rules  a.greed  to  by  such 
conferences  should  be  consistent  with  the  principles  set  forth 
in  Kxhibit  "B."  hereto  attached. 

3.  The  Labor  Board  will  pronudgate  such  rules  as  it  (leter- 
mines  just  and  reasonable  as  soon  after  July  1,  1921,  as  is  rea- 
sonablv  possible  and  will  make  tluin  effective  as  of  July  1,  192L 
and  applicable  to  those  classes  of  employees  of  carriers  parties 
hereto  for  whom  rules  have  not  been  arrived  at  by  agreement. 

4.  The  hearings  in  this  dispute  will  necessarily  proceed  ni 
order  that  the  Lalwr  Board  may  be  in  position  to  decide  with 
reasonable  promptness  rules  which  it  may  be  necessary  to  pro- 
mulgate under  Section  3  above. 

5.  Agreements  entered  into  since  March  1.  192U,  liy  an> 
carrier  and  representatives  of  its  employees  shall  not  be  affected 
by   this  decision. 

Sixteen   Principles  to   Govern   in  New   Agreement 
E.xhiLit  "B,"  mentioned   above,  sets-  foilh   the  principles 
believed  by  the  Board  to  be  just  and  reasonable  in  sjoveming 
workinii  conditions  as  follows:         -^ 


1.  .An  obligation  rests  upon  management,  upon  each  organiza- 
tion of  employees  and  upon  each  employee  to  render  honest,  ef- 
ficient and  economical  service  to  the  carrier  serving  the  public. 

2.  The  spirit  of  co-operation  between  management  and  em- 
ployees being  essential  to  efficient  operation,  both  parties  will  so 
conduct  themselves  as  to  promote  this  spirit. 

3.  Management  having  the  responsibility  for  safe,  efficient  and 
economical  operation,  the  rules  will  not  be  subversive  of  neces- 
sary discipline. 

4.  The  right  of  railway  employees  to  organize  for  lawful 
objects  shall  not  be  denied,  interfered  with  or  obstructed. 

5.  The  right  of  such  lawful  organization  to  act  towajd  law- 
ful objects  through  representatives  of  its  own  choice,  whether 
employees  of  a  particular  carrier  or  otherwise,  shall  be  agreed 
to  by  management. 

6.  No  discrimination  shall  be  practiced  by  management  as 
between  members  and  non-members  of  organizations  or  as  be- 
tween members  of  different  organizations,  nor  shall  members  of 
organizations  discriminate  against  non-members  or  use  other 
methods  than  lawful  persuasion  to  secure  their  membership. 
Espionage  by  carriers  on  the  legitimate  activities  of  labor  or- 
ganizations or  by  labor  organizations  on  the  legitimate  activities 
of  carriers  should  not  be  practiced. 

7.  The  right  of  employees  to  be  consulted  prior  to  a  decision 
of  management  adversely  affecting  their  wages  or  working  con- 
ditions shall  be  agreed  to  by  management.  This  right  of  partic- 
il)ation  shall  be  deemed  adequately  complied  with,  if  and  when, 
tlie  representatives  of  a  majority  of  the  employees  of  each  of  the 
several  classes  directly  affected  shall  have  conferred  with  the 
management. 

H.  No  employee  should  be  disciplined  without  a  fair  hearing 
by  a  desi.gnated  officer  of  the  carrier.  Suspension  in  proper 
erases  pending  a  hearing,  which  shall  be  prompt,  shall  not  be 
<lecmed  a  violation  of  this  principle.  At  a  reasonable  time  prior 
to  the  hearing  he  is  entitled  to  be  apprised  of  the  precise  charge 
against  him.  He  shall  have  reasonable  opportunity  to  secure 
the  presence  of  necessary  witnesses  and  shall  have  the  right  to 
lie  there  represented  by  a  counsel  of  his  choosing.  If  the 
jud.yment  shall  be  in  his  favor,  he  shall  be  compensated  for  the 
wage  loss,  if  any,  suffered  by  him. 

9.  Proper  classification  of  employees  and  a  reasonable  defini- 
tion of  the  work  to  be  done  by  each  class  for  which  just  and 
reasonable  wages  are  to  be  paid  is  necessary,  but  shall  not  un- 
duly impose  uneconomical   conditions  upon  the  carriers. 

10.  Regidarity  of  hours  or  days  during  which  the  employee 
is  to  serve  or  hold  himself  in  readiness  to  serve  is  desirable. 

11.  The  principle  of  seniority  long  applied  to  the  railroad 
service  is  souimI  and  should  be  adhered  to.  It  should  be  so  ap- 
plied as  not  to  cause  undue  impairment  of  the  service. 

12.  The  Board  approves  the  principle  of  the  eight  hour  day, 
but  believes  it  should  be  limited  to  work  requiring  practically 
continuous  application  during  ei.ght  hours.  For  eight  hours'  pay 
eight  hours'  work  should  be  performed  by  all  railroad  employees 
excejjt  engine  and  train  service  employees,  regulated  by  the 
.\damson  .Act  who  are  paid  generally  on  a  mileage  basis  as  well 
as  on  an  hourly  basis. 

13.  The  lualth  and  safety  of  employees  should  be  reasonably 
protected. 

14.  The  carriers  and  the  several  crafts  and  classes  of  rail- 
road employees  have  a  substantial  interest  in  the  competency 
of  apprentices  or  i)ersons  un<kr  training.  Opportunity  to  learn 
nny  craft  or  occupation  shall  not  be  unduly  restricted. 

i.^.  The  majority  of  any  craft  or  class  of  employees  shall 
li.ive  the  right  to  determine  what  organization  shall  represent 
members  of  such  craft  or  class.  Such  organizations  shall  have 
the  right  to  make  an  agreement  which  shall  apply  to  all  em- 
ployees in  such  craft  or  class.  No  such  agreement  shall  in- 
fringe, however,  upon  the  right  of  employees  not  members  of  the 
organization  representing  the  majority  to  present  grievances 
either  in  person  or  bv  representatives  of  their  own  choice. 

16.  Employees  called  or  required  to  report  for  work,  and 
reporting  but  not  used  should  be  paid  reasonable  comi)ensation 
therefor. 

Following;  the  announcement  of  the  award,  .spokesmen  for 
the  lal>or  orEjanizations  hailed  it  a.s  a  complete  victory.  At 
the  same  time  E.  T.  Whiter,  chairman  of  the  committee 
rei)resentin,!i;  the  railroads  before  the  Board,  in  commenting 
on  the  decision  said  in  part: 

The  decision  reached  has  given  opportunity  for  arrangemetJts 
between  individual  railways  and  their  employees  which  can  oe 
made  much  more  reasonable  than  the  rules  and  working  con- 
ditions established  by  the  national  agreements,  and  which  in  a 
large  measure  can  be  adapted  to  the  local  conditions  of  each 
carrier.     *     *     *     The    entire   tenor   of    the    Board's   decision    is 
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0:  ii  the  railways  should  be  economically  operated,  that  employees 
.i!:  mid  render  efficient  labor  for  all  the  time  for  which  they  are 
(,.  J,  and  that  the  artificial  "pyramiding"  of  wages,  which  under 
x\'  present  rules  has  resulted  in  large  waste,  shall  cease.: 

..  Wage  Hearings  Begin 

In  accordance  with  an  order  of  the  Board,  the  wage  ques- 
; on  was  reopened  on  April  18  when  hearings  were  started 
u,  determine   what  constitutes  a  just   and   reasonable  wage 

"ider  present  conditions   for  various  classes  of  employees. 

vt  the  time  the  Board's  announcement  was  made,  disputes 
in.tween  26  railroads  and  their  employees  had  been  certified. 
When  the  hearings  began  the  Board  had  docketed  92  dis- 
putes. These  were  consolidated  into  one  case  although  each 
I  arrier  was  granted  the  right  to  make  a  separate  presentation. 
The  fact  that  the  three  new  members  of  the  Board  were 
not  i)resent  at  the  beginning  of  these  hearings  led  to  vigorous 
but  ineffective  protests  against  the  o{>ening  of  the  case  on  the 
(»art  of  representatives  of  the  employees.  The  Board  did, 
however,  grant  a  time  concession  in  allowing  the  carriers  and 
anions,  instead  of  one  day  each  for  the  presentation  of  their 
rases,  as  it  had  announced,  five  days  each  for  this  purpose. 
The  Board  also  ruled  that  there  would  be  a  week's  inter- 
mission between  the  carriers'  presentation  and  that  of  the 
unions  and  that  an  additional  week  would  be  allowed  for 
rebuttal. 

The  railroad's  arguments  for  wage  reductions  were  opened 
by  j.  G.  Walber,  speaking  on  behalf  of  the  eastern  carriers 


Phofo  0}y   Internoti<  nai 

From  Left  to  Right:   F.  P.  Walsh,   B.   M.  JeweU  and  W.  Jett  Lauck 

and  taking  up  tho.>ie  arguments  which  are  common  to  all  of 
the  roads  in  that  territory. 

He  pre.'^ented  a  memorandum  and  stati.stical  exhibits  show- 
ing the  reductions  in  wages  in  other  industries  and  in  the  coA 
of  living  which  have  occurred  since  the  present  railway  wage 
Hales  were  fixed  by  the  Board  in  July.  1920. 

Mr.  Walljer  .showed  by  l)ulletins  issued  by  the  Bureau  of 
Lalior  Statistics  of  the  United  States  IX-partment  of  Labor 
dealing  with  wage  rates  in  a  dozen  important  branches  of  in- 
du.>5try,  that  very  sul)stantial  reductions  of  pay  were  made  in 
these  industries  in  the  period  from  January  to  March,  1921. 
The  statistics  cited,  Mr.  Walber  pointed  out,  "indicate  a 
t,'eneral  and  widespread  reduction  in  wages  from  10  to  .>0 
per  cent — the  majority  of  reductions  arc  15  per  cent  or  over." 

Mr.  Walber  also  submitted  stati.stics  regarding  the  reduc- 
tions in  the  cost  of  living,  based  upon  compilations  made  by 
various  commercial  agencies  and  also  by  tlie  Bureau  of  Labor 
Statistics  and  the  National  Industrial  Conference  Board. 

"The  latest  figures  availal)le  from  the  Department  of 
Labor,"  he  said,  "'are  for  the  i)eriod  ending  December,  1920, 
while  the  National  Industrial  Conference  Board  has  com- 
piled its  figures  to  March.  1921.  By  reference  to  the  declines 
from  the  peak  (July.  1920,  when  the  j)re.sent  wages  were 
fixed)  to  December,  1920,  as  shown  by  these  tables,  it  will  be 
ol>served  that  the  Department  of  Lal>or  Statistics  indicate  a 


decline  in  the  cost  of  living  of  7.4  per  cent,  and  the  figures 
of  the  National  Industrial  Conference  Board  a  decline  of 
7.1  per  cent.  The  decline  to  March,  1921,  according  to 
figures  of  the  National  Industrial  Conference  Board,  is  17 
per  cent,  and  if  the  Dej:)artment  of  Labor  figures  for  March, 
1921,  were  available  it  is  reasonable  to  assume  that  the  simi- 
larity in  the  results  obtained  by  Ix^h  organizations  would 
have  continued." 

In  substance,  the  exhibits  filed  by  Mr,  Walber  showed  that 
when  the  present  railway  wages  were  fixed  in  July,  1920,  the 
cost  of  living  was  104.50  per  cent  more  than  it  was  in  1914, 
while  in  March,  1921,  it  was  only  about  67  per  cent  more 
than  in  1914,  and  is  still  declining.  These  exhibits  also  in- 
dicated that  thje  average  railway  wage  per  annum  is  now 
about  l.S.S  |)er  cent  more  than  it  was  in  1914. 

Individual  Carrier*  Present  Their  Cases 

Following  the  presentation  of  the.^e  two  general  statements, 
the  individual  carriers  began  the  submission  of  volumes  of 
stati.stical  analysis,  charts  and  data  relating  largely  to  de- 
creases in  the  cost  of  living  and  the  wages  being  paid  bv  out- 
side industries  for  both  skilled  and  unskilled  lalx)r  at  various 
}K>ints  and  comjiarisons  l)etween  this  data  and  respectively 
the  increases  which  have  taken  place  in  the  wages  of  railway 
employees  and  the  present  scale  of  railroad  wages. 

One  of  the  first  large  roads  to  present  its  case  was  the 
Pennsylvania  whose  statement  and  brief  to  the  Board  said 
in  ))art: 

We  desire  to  call  particular  attenticm  to  the  studies  made 
of  wages  paid  in  outside  industries  marked  Exhibit  No.  8 
which  is  the  result  of  a  study  of  1,2.S5  plants  and  covers  over 
155.000  employees,  or  approximately  three  times  as  manv 
employees  as  in  the.se  trades  on  the  Pennsylvania.  This 
exhibit  clearly  shows  that  the  preponderating  rates  paid  in 
outside  industries  are  generally  Ik'Iow  those  ]>roposed  in  the 
carriers'  submission  and,  in  addition,  it  is  shown  that  there 
have  been  further  reduitions  since  tlie  information  wa.««  first 
obtained.  '-  v 

The  exiiibit  referrcfl  to  in  the  preceding  j^aragraph  shows 
that  in  comparison  with  the  prevailing  rate  of  85  cents  an 
hour  now  being  paid  by  the  Pennsylvania  to  shop  emplovees 
and  62  cents  an  hour  to  helpers,  the  weighted  average  rates 
of  pay  in  1,2.>5  outside  industries  for  <imilar  work  are  as 
follows:    »  • 


.Xiuii'xr 

of  men  ■  C>rcui>ati(iti 

51,586. M.ichinists 

4.5,^6. . I'.lacksmiihs . 

10,271 I'.oilermakcrs     .............. 

7. .164 .  .  . Sheet   metal    workers 

6.296 •    • Fleetrieal    workers    \o.    1 . , 

i,247 ...... ....Electrical    workers    No.    2.. 

23.198. Cnrmcn 

l<1.p-0 Moulders 

3S.1.?S. :...  .Helpers , 


Weiifliteil  average 
rate  per  hmur 

64.7  cents 
66.1  cents 
64..^  cents 

65.8  cents 

60.9  cents 
61.9  cents 
60.9  cents 
70.0  cents 
49.4  cents 


New   Members  of  the   I^abor   Board 

President  Harding  on  .\pril  16  sent  to  the  Senaxe  his 
nominations  for  three  appointments  on  the  Railroad  Labor 
Board  to  succeed  the  three  members  whose  tenns  expired  on 
.\jiril  15..  The  new  ap|)ointees  are  Ben  W.  Hooper,  former 
governor  of  Tennes.see,  as  a  member  of  the  |>ublic  group  suc- 
ceeding Henr>'  T.  Hunt;  Samuel  Higgins.  former  general 
manager  of  the  New  York,  New  Haven  &  Hartford,  and 
more  recently  vice-jiresident  of  the  Vapor  Car  Heating  Com- 
pany, to  succeed  W.  L.  Park  of  the  railroad  group,  and  W.  L. 
McMenimen,  deputy  president  of  the  Brotiierhood  of  Rail- 
road Trainmen,  to  succeed  J.  J.  Forrester  of  the  lal)or  group. 

A  Freight  Tr.mv  moving:  before  daylight!  Just  think  of  it! 
.\  press  dispatcli  from  Winnipeg  reports  Canadian  wheat 
and  flour,  sold  to  American  dealers,  a.s  being  "rushed  across 
the  border"  to  avoid  the  heavy  duty  that  would  be  imposed  should 
the  Fordney  tariff  bill  become  law.  ".\  special  Canadian  National 
train  crossed  the  line  before  daylight  today,  carryinpr  scattered 
shipments." 


The  Advantages  of  the  Exhaust  Steam  Injector 


A   Considerable   Saving  in  Fuel   Is   Effected   by  This 
Device,  Which  Is  Extensively  Used  in  Foreign  Countries 

BY  CLARENCE  ROBERTS 


THE  exhaust  steam  injector  is  used  for  boiler  feeding  on 
a  grdat  many  locomotives  in  England  and  the  British 
colonies,  and  to  some  extent  ia  France.     In  England 
and  the  British  colonies  there  are  about  4,000  in  use,  and  it 
is  claimed  in  England  the  device  effects  .an  average  saving  in 
fuel  consumption  of  10  per  cent. 

The  writer  has  ridden  on  English  and  French  locomotives 
running  on  raili^ads  in  France  equipped  with  exhaust  steam 
injectors,  and  it  was  observed  they  were  operated  with  the 
same  facility  as  the  live  steam  injector,  evidently  giving  no 
more  trouble  than  the  latter.  The  enginT  cj-ews  sefcjfaed  to 
like  and  take  an.  interest  in  them,  operating  them  on  all  occa- 
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sions  practicable  in  preference  to  live'^steam  ipjectors,  a  fact 
that  argues  well  for  it.  Operating  officials  spoke  favorably 
of  this  type  of  injector  and  said  that  their  operation  was  quite 
as  simple  as  the  live  steam  injector  and  maintenance  costs 
were  little  or  no  greater.  A  motive  power  official^  of  the 
Northern  Railway  (France)  said  his  road  a  few  years  ago 
built  some  very  heavy  4-6-4  type  suburban  locomotives  whidi 
were  over-cylindered  and  consequently  bad  steamers.  They 
were  afterward  equipped  with  exhaust  steam  injectors  which 
so  improved  their  steaming  performance  that  they  made  too 
much  steam  even  after  enlarging  the  exhaust  nozzle 
openings. 

The  exhaust  steam  injector  was  invented  in  England  about 
the  year  1876  and  the  early  types  when  working  with  steam 
at  atmospheric  pressure  were  capable  of  feeding  against 
boiler  pressures  up  to  70  lb.  per  square  inch.  Since  its  in- 
vention it  has  been  improved  so  that  now  it  is  as  reliable  as 
the  modern  live  steam  injector  for  locomotive  boiler  feeding. 
The  latest  types  present  several  new  and  important  features 
and  represent  a//very  great  advance  over  all  previous  types.  > 
They  restart  automatically  and  when  working  with  exhaust 
steam  at  atmospheric  pressure  are  capable  of  delivering 
against  a  pressure  of  120  lb.  per  square  inch.  With  the 
addition  of  a  small  supplementary  live  steam  jet  the  exhaust 
injector  can  feed  against  pressures  up  to  300  lb.  per  square 
inch.  An  auxiliary  steam  nozzle  is  provided  for  use  when 
the  loipomotive  is  not  using  steam. 


\  Principle  of  Operation 

\ 

.  Few  persons  in  this  country  have  ever  heard  of  the  ex- 
haust steam  injector.  To  those  who  have  read  of  it,  it 
seems  more  or  less  of  a  mystery  and  contrary  to  all  accepted 
principles  that  exhaust  steam  at  atmospheric  pressure  should 
be  able  to  force  about  ten  times  its  own  weight  of  water  into 


a  boiler  under  pressure.  This  seeming  paradox,  however,  i? 
easily  explained  when  the  action  of  the  exhaust  steam  on 
the  water  is  considered,  for  the  same  principles  are  involved 
as  with  the  live  steam  injector,  that  is,  a  jet  of  steam  moving 
at  high  velocity  is  condensed  by  a  body  of  water  moving  at  a 
low  velocity;  the  momentum  of  the  steam  jet  being  trans- 
ferred to  the  water,  producing  a  combined  jet  moving,  with  a 
resultant  velocity  sufficient  to  overcome  the  boiler^ressure. 
While  exhaust  steam  at  atmospheric  pressure  has  no  velocity 
relative  to  the  atmosphere,  yet  if  it  is  allowed  to  issue  into  a 
vacuum,  it  has  a  very  high  velocity;  the  velocity  of  exhaust 
steam  at  atmospheric  pressure  flowing  into  a  perfect  vacuum 
is  more  than  2,000  ft.  per  second. 

It  is  well  known  that  when  steam  is  condensed  a  vacuum 
is  created,  the  degree  of  which  is  dependent  upon  the  tem- 
perature of  the  water  of  condensation.  In  the  exhaust  steam 
injector  a  very  high  degree  of  vacuum  is  obtained  by  the 
condensation  of  the  exhaust  steam  by  the  feed  water  in  the 
combining  nozzle  of  the  injector.  The  highest  vacuum  is  at 
the  jKjint  of  the  steam  nozzle  where  the  steam  and  water 
meet.  A  vacuum  of  24  to  26  in.  of  mercury  is  obtained,  so 
that  the  exhaust  steam  flows  in  at  an  exceedingly  high 
velocity.  It  there  meets  the  feed  water,  and  being  condensed 
by  it,  gives  up  its  momentum  to  the  combined  jet,  which  then 
flows  alofng  the  combining  nozzle  where  ccanplete  condensa- 
tion takes  place.  The  jet  leaves  the  end  of  the  combining 
nozzle  at  a  velocity  which  is  sufficiently  high  to  carry  it  for- 
ward through  the  delivery  nozzle  and  into  the  boiler.  It  will 
thus  be  seen  the  working  of  the  injector  is  not  dependent  <m 
steam  being  supplied  under  pressure  as  is  so  often  supposed, 
the  sole  determining  factor  being  the  steam  velocity. 

A  sectional  view  of  the  double  jet  type  injector  is  shown  in 
Fig.    1.     This  comprises   a  casing   containing  the  various 
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Fig.  2 — Automatic   Exhaust  Valve 

nozzles  and  also  branches  for  the  delivery,  overflow  and  water 
pipes.  The  nozzles  consist  of  the  exhaust  steam  nozzle,  draft 
tube,  combining  or  flap  nozzle  and  delivery  nozzle,  while  in 
the  exhaust  valve  casing  is  fixed  the  supplementary  steam 
nozzle  which  projects  into  the  exhaust  steam  nozzle.  The 
exhaust  steam  entering  the  injector  passes  into  the  main  cen- 
tral exhaust  steam  nozzle,  at  the  mouth  of  which  it  irieets  the 
feed  water.  Condensation  immediately  takes  place,  a  very 
high  degree  of  vacuum  being  formed,  and  the  combined  jet 
flows  forward  at  a  high  velocity  through  the  draft  tube  into 
the  combining  nozzle.  The  region  of  high  vacuum  extends  to 
the  entrance  of  the  combining  nozzle,  and  at  this  point  a 
second  supply  of  exhaust  steam  is  admitted,  which,  flowing 
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in  at  a  very  high  velocity,  impinges  on  and  is  condensed  by 
tlie  combined  jet,  imparting  to  it  a  further  suj^ly  of  energy, 
so  increasing  its  velocity.  After  passing  through  the  com- 
bining nozzle,  the  jet  enters  the  delivery  nozzle,  where  its 
velocity  is  reduced,  the  kinetic  energy  being  changed  into 
pressure  energy,  and  leaving  the  injector,  the  water  passes 
into  the  boiler.  This  type  differs  from  the  live  steam  in- 
jector in  having  a  steam  inlet  nozzle  of  a  much  larger  cross 
sectional  area  than  that  of  a  live  steam  injector  of  similar 
capacity,  this  being  necessary  to  provide  for  the  large  volume 
of  exhaust  steam  which  must  be  passed. 

An  enlarged  sectional  view  of  the  automatic  exhaust  valve 
is  shown  in  Fig.  2.  This  governs  the  supply  of  exhaust 
steam  to  the  injector,  acts  as  a  check  valve  when  operating 
the  injector  with  auxiliary  Steam  when  the  engine  is  standing 
or  running  with  steam  shut  off,  and  enables  it  to  start  auto- 
matically if  the  jet  is  in  any  way  broken.  As  before  stated, 
the  exhaust  steam  alone  develops  a  pressure  of  120  lb.  and 
for  higher  pressures  a  small  jet  of  live  steam  is  introduced 
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Fig.   3 — Arrangement  of  the   Exhaust   Injector   on   the    Locomotive 

through  the  supplementary  nozzle.  The  steam  supply  for 
this  nozzle  is  obtained  through  the  passage  of  the  exhaust 
valve  casing  shown  in  Fig.  2,  from  a  pipe  connected  to  a 
supplementary  steam  valve  on  the  boiler.  The  small  jet  of 
steam  introduced  through  this  nozzle  gives  the  additional 
pressure  required  to  feed  the  boiler.  Water  regulation  is 
effected  by  varying  the  area  for  the  entrance  of  water  into 
the  nozzles,  by  moving  the  exhaust  steam  nozzle  to  and  fro,  so 
that  the  surrounding  area  between  the  end  of  the  exhaust 
nozzle  and  the  draft  tube  is  varied,  and  craisequently  the 
quantity  of  water  entering  is  regulated  according  to  the 
amount  required.  When  necessary  to  work  the  injector  as  a 
live  steam  injector  (when  the  locomotive  is  not  using  steam), 
a  supply  of  live  steam  is  introduced  into  the  automatic  ex- 
haust valve  casing  through  the  auxiliary  steam  branch,  en- 
tering the  injector  at  the  annular  nozzle  surrounding  the 
supplementary  nozzle.  This  supply  flows  into  the  exhaust 
steam  nozzles,  replacing  the  exhaust  steam,  and  the  injector 
works  exactly  as  when  exhaust  steam  is  used,  being  as 
reliable  and  simple  an  instrument  as  any  live  steam  injector, 
and  equally  prompt  in  starting  and  certain  in  action. 

The    exhaust    steam    injector    is    capable    of    delivering 
against  pressures  as  shown  on  the  following  table : 


to  have  overlooked  or  not  realized  the  importance  of  the  ex- 
haust steam  injector  as  a  heat  saving  appliance,  for  it  should 
not  only  prove  decidedly  more  efficient  than  the  live  steam 
injector,  but  everything  considered  should  be  comparable 
with  the  feed  water  heater  in  point  of  economy. 

For  boiler  feeding  the  injector  has  practically  one  hundred 
per  cent  thermal  efficiency  and  its  first  cost  and  cost  of  main- 
tenance is  less  than  a  boiler  feed  pump,  though  the  live  steam 
injector  is  not  the  most  economical  means  for  feeding  a 
boiler  if  waste  or  exhaust  steam  is  available  and  can  be  util- 
ized for  heating  the  feed  water,  but  we  must  not  lose  sight  of 
the  fact  that  in  feed  water  heating  economy  comes  only  from 
utilizing  heat  that  is  now  going  to  waste  for  it  cannot  be  con- 
sidered a  saving  to  utilize  the  exhaust  steam  from  an  appli- 
ance that  replaces  the  injector  for  boiler  feeding. 

The  advantages  that  should  be  derived  from  the  use  of  the 
exhaust  steam  injector  may  be  briefly  stated  as  follows: 

(a)  Low  first  cost  and  low  maintenance  costs. 

(b)  Low  rate  of  depreciation. 

(c)  Simplicity  of  design  and  ease  of  operation. 

(d)  The  utilizing  of  exhaust  steam  for  feed  water  heat- 

ing which  results  in  saving  both  water  and  steam 

and  consequently  fuel. 
Reduction    in    back    pressure    in    the    locomotive 

cylinders.     • 

There  should  be  a  field  for  the  exhaust  steam  injector  in 
America.  In  England  an  average  fuel  saving  of  10  per  cent 
is  claimed  for  the  exhaust  steam  injector,  and  with  our  rela- 
tively higher  back  pressures  we  should  obtain  even  a  greater 
saving,  so  that  the  net  saving  in  money  probably  would  be  as 
great  or  possibly  greater  than  witii  feed  waterheaters  for 
which  a  15  per  cent  saving  is  claimed. 


(e) 


EXHAITST  StKAM  PkESSURE 

Lb.  per  square  inch 
1 
5 

10 

15 
Atmospheric  pressure  augmented  by 
small   jet   of   live   steam    from    sup- 
plementary nozzle 


DeLIVHIY  PSESSUtE 

Lb.  per  square  inch 
120 
ISO 
180 
210 
300 


In  Fig.  3  is  shown  the  method  of  applying  this  apparatus 
on  a  British  type  of  locomotive.  This  is  diagrammatic  only 
and  can  be  modified  to  meet  the  requirements  of  design  of 
any  type  of  locomotive.  A  grease  trap  is  necessary  in  the 
exhaust  pipe.  The  size  of  injector  known  as  No.  13,  having 
II  45^  in.  exhaust  pipe  and  2>4  in.  delivery  pipe,  has  a  ca- 
pacity of  3,800  gallons  of  water  per  hour  using  exhaust  steam 
''n  connection  with  the  supplementary  jet. 

In  their  efforts  to  increase  the  operating  capacity  and  effi- 
ciency of  the  steam  locomotive  in  America  railroad  men  seem 


The  Rusting  of   Steel  Containing   Copper 

It  is  generally  believed  that  iron  containing  copper  in 
amounts  of  small  fractions  of  one  per  cent  is  less  liable  to 
rust  than  iron  free  from  copper.  To  investigate  this  prob- 
lem, comprehensive  tests  extending  over  six  years  were 
started  in  1913  by  Professor  Bauer  for  German  iron  works. 
These  works  sent  Thomas  and  Siemens  and  other  sted  in 
large  sheets  to  be  tested  both  with  the  scale  on  and  after  the 
scale  had  been  removed.  The  steel  contained  about  0.1  per 
cent  carbon,  0.5  per  cent  manganese  and  phosphorus  and 
sulphur  up  to  0.09  per  cent,  nickel  up  to  0.2  per  cent  and 
chromium  0.04  per  cent  maximum.  Copper  was  added  in 
percentages  up  to  0.35.  The  weighed  ^eets  were  exposed 
to  various  atmospheres  and  liquids  and  the  rust  was  removed 
and  weighed. 

The  specimens  were  exposed  for  over  four  years  in  good 
country  air,  but  the  influence  of  the  copper  contoit  on  the 
rapidity  of  rusting  was  not  noticeable.  In  the  salt  spray 
near  the  ocean,  the  rusting  was  more  marked,  but  again  the 
copper  made  no  difference.  In  the  impure  air  of  an  iron 
district,  however,  the  effective  influence  of  the  copper  was 
perceptible.  In  all  cases  the  nickel  in  the  steel  also  seemed 
to  prevent  rusting.  Sheets  were  buried  in  slag  sand  and  the  , 
corrosion  of  the  steel  indicated  that  the  influence  of  the  copper 
was  to  protect  the  Siemens  steel  and  to  hasten  the  corrosion 
of  the  other  steel.  .'  • '• 

Summing  up  the  tests,  it  would  appear  that  in  the  presence 
of  relatively  high  percentages  of  carbon  dioxide  and  of  sul- 
phur dioxide,  a  sHghf  percentage  of  copper  and  of  nickel 
as  well,  seemed  tQjittard  the  rusting  of  steel. 

Electrolytic  tests  were  conducted  with  a  specimen  sus- 
pended in  dilute  sulphuric  acid  and  it  was  found  the  steel 
suffered  less  corrosion  under  these  circumstances  when  a 
small  percentage  of  copper  was  present  than  in  the  absence 
of  copper.    This  was  particularly  marked  in  the  case  of  steel 
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relatively  high  in  phosphorus.  The  copper  seemed  to  counter- 
act the  evil  effects  of  the  phosphorus.  Even  in  these  tests  the 
anti-corrosive  effect  of  the  copper  on  the  steel  was  not  strong, 
however. 


The  Cost  of  Boiler  Scale 
/  BY   W.   F.  SCHAPHORST 

No  one  disputes  the  statement  that  scale  is  a  bad  thing, 
that  it  has  caused  and  is  causing  serious  losses.  The  actual 
money  loss  due  to  a  definite  thickness  of  scale  is  a  variable 
quantity,  for  much  depends  upon  the  kind  of  scale,  whether 
carbonate  or  sulphate,  hard  or  soft,  etc. 

The  most  commonly  used  rule  for  determining  the  money 
loss  is  that  given  in  Sames'  Mechanical  Engineering  Hand- 
book as  follows:  "Scale  of  1/16  in.  thickness  will  reduce 
boiler  efficiency  %;  and  the  reduction  of  efficiency  increases 
as  the  square  of  the  thickness  of  scale." 

The  chart  shown  herewith  is  based  upon  the  above  rule. 
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It  covers  all  scale  thicknesses  from  .01  in.  to  0.1  in.  and 
for  convenience  shows  thicknesses  in  fractions  as  well  as  in 
decimals  of  an  inch.  The  dotted  line  indicates  that  where 
$8,000  is  spent  per  year  for  coal,  $1,000  per  year  is  lost  due 
to  a  scale  1/16  in.  thick. 

Whatever  the  thickness  of  scale  and  whatever  the  coal 
costs  per  year  (up  to  $10,000),  this  chart  shows  the  money 
loss  in  strict  accordance  with  the  given  rule.  It  may  help  to 
indicate  where  the  installation  of  a  water  treating  device 
would  save  money  or  it  may  show  how  often  boilers  should 
be  thoroughly  cleaned. 


Comparison   of   Steam   and   Electric   Locomotives 

At  a  meeting  of  the  Franklin  Institute  held  at  Philadel- 
phia on  April  14  two  papers  were  read  on  steam  and  electric 
motive  power.  The  characteristics  of  the  electric  locomotives 
were  discussed  by  N.  W.  Storer,  general  engineer  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  while  the 
characteristics  of  the  steam  locomotive  were  treated  by  A.  W . 
Gibbs,  chief  mechanical  engineer  of  the  Pennsylvania  System. 
Mr.  Storer  stated  that  he  considered  it  probable  that  then' 
would  gradually  be  a  radical  evolution  of  operating  method-; 
in  order  to  utilize  the  electric  locomotive  most  effectively  and 
discussed  some  of  the  factors  to  be  considered  in  this  connec- 
tion. An  important  advantage  would  result  from  making  the 
sp)eed  of  passenger  and  freight  trains  more  nearly  uniform, 
as  could  be  done  advantageously  with  electric  motive  power. 
On  account  of  its  greater  reliability  the  electric  locomotive 
would  not  impose  the  same  limitations  on  the  length  of  oper- 
ating division  as  the  steam  locomotive  and  greater  mileage 
could  be  obtained  from  the  individual  units.  Under  certain 
conditions  the  use  of  aerial  right  over  track  was  of  great  im- 
portance. Electrification  opens  up  possibilities  in  the  use  of 
multiple  level  stations  to  increase  station  capacity  and  im- 
proves the  operation  of  stub-end  stations  by  decreasing  the 
number  of  switching  movements.  In  concluding,  Mr.  Storer 
discussed  at  some  length  the  relative  advantages  of  various 
types  of  motors  and  compared  the  speed-pull  curves  with 
those  of  typical  steam  locomotives. 

Mr.  Gibbs  confined  his  remarks  to  the  mechanical  problem 
of  transmitting  power  from  the  motors  to  the  wheels  and  the 
behavior  of  locomotives  as  vehicles.  He  stated  that  while  the 
transmission  of  power  in  electric  locomotives  seems  simple  it 
really  is  very  difficult  and  while  the  electrical  features  of  the 
motive  power  were  often  satisfactory,  the  mechanical  features 
were  troublesome.  After  discussing  briefly  the  various  types 
of  transmission,  Mr.  Gibbs  outlined  some  of  the  difficulties 
encountered  in  designing  locomotives  for  high  speed.  In  de- 
veloping the  design  of  Pennsylvania  electric  passenger  loco- 
motives, tests  were  conducted  to  determine  the  riding  quali- 
ties of  electric  engines  with  various  wheel  arrangements.  A 
section  of  track  was  prepared  especially  for  measuring  the 
stresses,  a  record  being  obtained  by  the  impression  of  a  steel 
ball  on  a  steel  plate  inserted  in  special  ties.  The  tests  showed 
that  a  high  center  of  gravity  was  advantageous  and  that  sym- 
metrical driving  wheel  arrangements  were  unstable.  Some  of 
the  electric  engines  proved  very  destructive  to  the  track  and 
as  a  result  of  these  tests,  a  design  of  locomotive  with  wheel 
arrangements  corresponding  to  two  eight-wheel  engines  facing 
in  opposite  directions  and  with  motors  above  the  wheels  was 
adopted.  In  conclusion,  Mr.  Gibbs  stated  that  there  was  still 
much  to  learn  with  regard  to  the  behavior  of  electric  locomo- 
tives as  vehicles  and  further  tests  should  be  made  to  determine 
the  most  satisfactory  types. 


Production  of  soft  coal  in  the  week  ended  April  16  was 
marked  by  a  sh'ght  but  distinct  recovery,  says  the  weekly  bulletin 
of  the  Geological  survey.  The  output  is  estimated  at  6,525,000 
net  tons,  an  increase  of  416,000  tons  over  the  week  preceding 
and  the  largest  since  the  .second  week  of  March.  For  several 
months  the  output  of  the  mines  has  been  very  low. 

Since  the  Period  immediately  preceding  the  war,  the  number 
of  freight  cars  on  the  Italian  railways  increased  from  90,000  to 
120,000,  while  the  number  of  locomotives  in  the  same  period  fell 
from  4,400  to  4,200.  This  diminution  accompanied  an  increase 
in  the  length  of  line  operated  amounting  to  900  miles.  Loco- 
motives have  not  yet  recovered  from  the  hard  usage  undergone 
in  meeting  war  demands.  Proper  repairs  and  the  building  of 
new  locomotives  were  slighted  during  hostilities,  and  since  the 
cessation  of  hostilities  various  dislocations  and  labor  conditions 
have  interfered  with  construction  work  in  this  line. — Commerce 
Reports. 


New  Norfolk  &  Western  100-Ton  Coal  Cars 

Body  Supported  on  Side  Bearings  Instead  of 
•     Center    Plate — New    Type    Six-Wheel    Truck 

BY  JOHN  A.  PILCHER  ^v 

Mechanical  E^Kineer,  Norfolk  &  Western"^ 


THE  lightest  car  for  its  load  carrying  capacity  ever 
built  for  heavy  train  service  is  illustrated  in  the  accom- 
panying drawings  and  photographs.  An  order  of  500 
of  these  cars  is  now  nearing  completion  at  the  Roanoke  shops 
of  the  Norfolk  &  Western,  under  the  supervision  of  A. 
Kearney,  superintendent  of  motive  power.  The  advantages 
of  a  car  of  such  light  weight  can  be  judged  from  an  estimate 
of  the  cost  of  operation  prepared  in  connection  with  this 


Side  view  of  the  New  Type  Truck,  Which   Carries  the   Load  on   the  Side   Bearings 


design.  It  has  been  computed  that  if  all  these  cars  could  be 
kept  running  at  the  same  rate  that  the  first  one  operated  for 
the  first  three  months,  (about  90  miles  per  day),  the  addi- 
tional earnings  over  those  of  the  previous  large  capacity  cars 
built  by  the  Norfolk  &  Western,  would  pay  for  them  in  five 
years.  This  accomplishment  is  due  in  part  to  the  light  weight 
of  the  trucks  and  body  and  in  part  to  the  larger  cubic 
capacity. 

The  special  feature  of  the  design  is  the  truck  which  car- 


ries the  load  on  the  side  bearings  instead  of  on  the  center 
plate.  This  arrangement  not  only  gives  perfect  equalization 
of  loads  between  the  wheels  at  all  times,  but  reduces  the 
oscillation  of  the  car  to  a  minimum  and  contributes  very 
materially  to  the  lightness  of  both  body  and  trucks.  The 
average  weight  of  car  and  lading  is  very  near  253,500  lb., 
the  A.R.A.  limit  for  a  six-wheel  car  with  5^  in.  by  10  in. 
journals.   The  general  dimensions  and  weights  of  the  car  are 

shown  in  the  tabulation.  The 
equipment  applied  to  this  order 
includes  wrought  steel  wheels. 
Miner  friction  draft  gear,  type 
A-18-S,  with  Farlow  single  key 
horizontal  yoke  draft  attachments. 
Four  hundred  of  the  cars  are 
equipped  with  Westinghouse  K-2 
triple  valves  and  100  with  the 
Automatic  Straight  Air  brake. 
The  brake  rigging  has  one  brake 
beam  per  axle.  The  hand  brake, 
arranged  with  a  quick  take-up,  is 
geared  to  give  braking  power 
equivalent  to  the  air  brake. 

The  truck  is  of  the  three-axle, 
articulated  t>'pe,  mainly  of  cast 
steel,  with  two  side  frames  on  each 
side,  secured  together  over  the  center  boxes.  The  boxes  used 
are  the  regular  A.R.A.  standard,  although  the  design  lends 
itself  readily  to  the  use  of  the  semi-pedestal  type  of  box,  now 
in  very  general  use.  It  is  the  lightest  six-wheel  truck  of 
this  capacity  ever  built.  The  pair  of  trucks  weighs  24,480  lb. 
The  springs  are  so  located  in  the  frames  as  to  give  equal 
load  distribution  on  the  wheels  when  equal  loads  are  applied 
to  each  group  of  springs. 

Beams  made  to  straddle  the  frames  reach  frwn  one  group 
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relatively  high  in  phosphorus.  The  copper  seemed  to  counter- 
act the  evil  effects  of  the  phosphorus.  Even  in  these  tests  the 
anti-corrosive  effect  of  the  copper  on  the  steel  was  not  strong, 
however. 


The  Cost  of  Holler  Seale 
I$V    W.    F.   SCHAI'HORST 

No  one  disputes  tlie  statement  that  scale  is  a  bad  thing, 
that  it-  has  caused  and  i-  causing  serious  losses.  The  actual 
nioiK-y  loss  due  to  a  dehnite  thickness  of  scale  is  a  variable 
quantity,  for  much  di  pentls  ujjon  the  kind  of  scale,  whether 
carbonate  or  sulphate,  liard  or  soft,  etc. 

The  most  commonly  used  rule  for  determining  the  money 
loss  is  that  given  in  Sames"  Mechanical  Engineering  Hand- 
book as  follows:  "Scale  of  1/16  in.  thickness  will  reduce 
boiler  efficiency  3^;  and  the  reduction  of  efficiency  increases 
as  the  square  of  the  thickness  of  scale." 

The  chart  shown  herewith  is  leased  upon  the  above  rule. 
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It  covers  all  scale  thicknes.ses  from  .01  in.  to  0.1  in.  and 
for  convenience  shows  thicknesses  in  fractions  as  well  as  in 
decimals  of  an  inch.  The  dotted  line  indicates  that  where 
?8,000  is  spent  per  year  for  coal,  $1,000  per  year  is  lost  due 
to  a  scale  1/16  in.  thick. 

Whatever  the  thickness  of  scale  and  whatever  the  coal 
co'^ts  per  year  (up  to  $10,000),  this  chart  shows  the  money 
loss  in  strict  accordance  with  the  given  rule.  It  may  help  to 
indicate  where  the  installation  of  a  water  treating  device 
would  save  money  or  it  may  show  how  often  boilers  should 
be  thoroughly  cleaned. 


Comparison    of    Steam    and    Electric    Locomotive* 

At  a  meeting  of  the  Franklin   In.<titute  held  at  PhiUuK-l 
l)hia  on  April  14  two  pai)ers  were  read  on  steam  and  electn, 
motive  power.     The  characteristics  of  the  electric  locomotive 
were   discussed    by   N.    W.    Storer,   general   engineer  of  th 
Westinghou.^^e  Electric  &  Manufacturing  Company,  whiK-  ^ 
characteristics  of  the  steam  locomotive  were  treated  by  A.  \\ 
Gibbs,  chief  mechanical  engineer  of  the  IVnn.>;ylvania  Systen 
Mr.  Storer  stated  that  he  considered  it  proliable  that  tiier- 
would  gradually  be  a  radical  evolution  of  operating  niethofj 
in  order  to  utilize  the  electric  locomotive  mo^t  effectively  aii' 
di.-^cussed  ."^ome  of  the  factors  to  be  considered  in  this  conm-i 
tion.     An  important  advantage  would  result  from  making  tli 
sjieed  of  j)assenger  and  freight  trains  more  nearly  unifom 
as  could  be  done  advantageously  with  electric  motive  powei 
On   account  of  its  greater  reliability   the  electric  locomotive 
would  not  impo.-;e  the  same  limitations  on  the  length  of  oper- 
ating division  as  the  steam  locomotive  and  greater  mileag. 
could  l)e  obtained  from  the  individual  units.     Under  certaii 
toiulitions  the  use  of  aerial  right  over  track  was  of  great  im 
|)ortance.     Electrification  opens  up  possibilities  in  the  use  o; 
multiple  level  stations  to  increase  ."Station  capacity  and  im 
proves  the  operation  of  stub-end   .stations  by  decreasing  th* 
number  of  switching  movements.     In  concluding,  Mr.  Stonr 
discussed  at  some  length  the  relative  advantages  of  variou- 
types  of  motors  and   compared   the  speed-pull  curves   vvitl. 
those  of  typical  steam  locomotives. 

Mr.  Gibbs  confined  his  remarks  to  the  mechanical  problem 
of  transmitting  power  from  the  motors  to  the  wheels  and  th< 
behavior  of  locomotives  as  vehicles.  He  stated  that  while  tht 
transmission  of  power  in  electric  locomotives  seems  simple  it 
really  is  verv'  difficult  and  while  the  electrical  features  of  thi 
motive  power  were  often  satisfactory,  the  mechanical  features 
were  troublesome.  After  discussing  briefly  the  various  types 
of  transmission,  Mr.  Gibbs  outlined  some  of  the  difficulties 
encountered  in  designing  locomotives  for  high  speed.  In  de- 
veloping the  design  of  Pennsylvania  electric  passenger  loco- 
motives, tests  were  conducted  to  determine  the  riding  quali- 
ties of  electric  engines  with  various  wheel  arrangements.  A 
section  of  track  was  prepared  especially  for  measuring  the 
stresses,  a  record  being  otjtained  by  the  impression  of  a  steel 
ball  on  a  steel  plate  in.serted  in  special  ties.  The  tests  showed 
that  a  high  center  of  gravity  was  advantageous  and  that  sym- 
metrical driving  wheel  arrangements  were  unstable.  Some  of 
the  electric  engines  {proved  very  destructive  to  the  track  and 
as  a  result  of  these  te.sts,  a  design  of  l(Komotive  with  wheel 
arrangements  corresponding  to  two  eight-wheel  engines  facing 
in  o{)posite  direction.>i  and  with  motor.>;  above  the  wheels  was 
adojited.  In  conclusion,  Mr.  Gibbs  stated  that  there  was  still 
much  to  learn  with  regard  to  the  behavior  of  electric  locomo- 
tives as  vehicles  and  further  tests  should  be  made  to  detemiini 

the  most  satisfactorv  tvpcs. 

-     '^       I"  ■         . 

I'koDucTiox  OF  SOFT  COM-  ill  the  w eck  cndfd  April  1.6  wa« 
niarkccl  by  a  sHjiht  but  distinct  recovery,  says  tlic  weekly  luilletii 
(if  tile  Ceolopical  survey.  Tlie  output  is  e>titnate(l  at  f>„S2.^,(X)(' 
net  tons,  an  increase  of  416.(K)()  ton-  <i\ir  tlu-  week  precedinv; 
and  the  largest  since  the  <ecoiuI  week  of  March.  l''or  sovcr.Ti 
nimitlis  tlie  output  of  tlie  mines  lias  Iieen  very  low. 

Si.NcK  TMK  1'kkioi)  iinmcdialely  precediu}^  the  war,  the  numbe' 
of  freight  cars  on  the  Italian  railways  increased  from  90,000  tn 
120,000,  wliile  the  numlior  of  locomotives  in  the  same  period  foil 
from  4,400  to  4,200.  This  diminution  accompanied  an  increase 
in  the  lengtli  of  line  operated  amountiiif?  to  900  miles.  Loco- 
motives have  not  yet  recovered  from  the  hard  usage  undergone 
in  meeting  war  demands.  Proper  repairs  and  the  building  of 
new  locomotives  were  slighted  during  hostilities,  and  since  the 
ccs.sation  of  hostilities  various  dislocations  aivd  lalx)r  condition* 
have  interfered  with  construction  work  in  this  line. — Commcra^ 
Reports. 
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New  Norfolk  &  Western  100-Ton  Coal  Cars 


Body  Supported  on  Side  Bearings  Instead  of 
Center    Plate — New    Type    Six-Wheel    Truek 

BY  JOHN  A.  PILCHER 

.  Merhnaniral  Engineer.   Norfolk   &  We>terji 


THE  lightest  car  for  its  load  carrj'ing  capacit)  ever 
built  for  heavy  train  service  is  illustrated  in  the  accom- 
panying drawings  and  photographs.  An  order  of  500 
of  these  cars  is  now  nearing  completion  at  the  Roanoke  shops 
of  the  Norfolk  &  Western,  under  the  super\ision  of  A. 
Kearney,  su])erintendent  of  motive  power.  The  advantages 
of  a  car  of  such  light  weight  can  be  judged  from  an  estimate 
of  the  cost  of  operation  prepared   in   connection   with   this 


Side   view  of  the   New  Type  Truck.   Which   Carries  the   Load   on   the  Side   Bearings 


design.  It  has  been  computed  that  if  all  these  cars  could  be 
kept  running  at  the  same  rate  that  the  first  one  operated  for 
the  first  three  months,  (about  90  miles  per  day),  the  addi- 
tional earnings  over  those  of  the  previous  large  capacity  cars 
built  by  the  Norfolk  &  Western,  would  pay  for  them  in  five 
years.  This  accomplishment  is  due  in  part  to  the  light  weight 
of  the  trucks  and  body  and  in  part  to  the  larger  cubic 
capacity. 

The  special  feature  of  the  design  is  the  truck  which  car- 


ries the  load  on  the  >ide  bearings  instead  of  on  the  center 
j)late.  This  arrangement  not  only  gives  jx^rfect  equalizlition 
of  loads  iK'tween  the  wheals  at  all  times,  but  reduces  the 
oscillation  of  the  car  to  a  minimum  and  contributes  very 
materially  to  the  liglitness  of  both  bcniy  and  trucks.  The  • 
average  weight  of  car  iuid  lading  is  ver\-  near  253,500  lb., 
the  A.R.A.  limit  for  a  six-wheel  car  with  5'^  in.  by  10  in. 
journals.    The  general  dimensions  and  weights  of  the  car  are 

>hown     in     the     tabulation.      The 

ecjuipment  applied  to  this  order  , 
includes  wrought  steel  wheels. 
Miner  friction  draft  gear,  t)^^ 
A-18-S.  with  Farlow  single  kev 
horizontal  yoke  draft  attachments. 
Four  hundred  of  the  cars  are 
Pf|uipped  with  Westinghouse  K-2 
triple  valves  and  100  with  the 
.\utomatic  Straight  Air  brake. 
The  brake  rigging  has  one*  l>rake 
beam  per  axle.  The  hand  brake, 
arranged  with-  a  quick  take-up.  is 
geared  to  give  braking  power  ^ 
ec|uivalent  to  the  air  brake. 

The  truck  is  of  the  three-axle, 
■  articulated  tyjie,  mainly  of  cast  . 
steel,  with  two  side  frames  on  each 
side,  secured  together  over  the  center  boxes.  The  boxes  used 
are  the  regular  A.R.A.  standard,  although  the  design  lends 
it.self  readily  to  the  use  of  the  semi-pedestal  tyj)e  of  box,  now 
in  very  general  use.  It  is  the  lightest  six-wheel  truck  of 
this  capacity  ever  built.  The  pair  of  trucks  weighs  24.480  lb. 
The  springs  are  so  located  in  the  frames  as  to  give  equal 
load  distril)Ution  on  the  wheels  when  equA  loads  are  applied 
to  each  group  of  springs. 

Beams  made  to  straddle  the  frames  reach  frwii  one  group 
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of  springs  to  the  other,  on  each  side  of  the  truck,  and  support 
the  weight  of  the  car  at  their  centers.  This  gives  an  equal 
load  on  each  group  of  springs.  The  beams  rest  upon,  and  are 

PEiNcirAi.  Dimensions  and  Weights  of  Nokfolk  &  Western   1iK)-Ton 

Coal  Cam. 

Length    over    striking    plates 43  ft.  9  in. 

Coupled    length    46  ft.  2  in. 

Truck  centeig   31  ft.  8  in. 

Truck   wheel    base 8  ft  6  in. 

Height   from  rail  to  top  of   car   side 11   ft.  0  in. 

Height  of  center  of  gravity  (loaded  with  200,000  lb.) 81  in. 

Inside    length    42  ft.  7  in. 

Inside    width     9  ft.  6  in. 

OuUide  width   10  ft.  1 J4  in. 

Cubical    capacity — level    full 3,122.5  cu.   ft. 

Cubical  capacity — 30  deg.  heap 513.5  cu.  ft. 

Cubical  capacity — including  heap  3,636  cu.  ft. 

Revenue    load    200,000  lb. 

Weight    of    car    body 29,020  lb. 

Weight    of    two    trucks 24,480  1b. 

Weight  of  empty  car   53,500  lb. 

Total   weight,   loaded  with   200,000   lb 253,500  lb. 

Per  cent  revenue  load  of  total  weight 78.88  per  cent. 

Weight  per  foot  coupled   length 5,491  lb. 

Weight  of  one  truck 12,240  lb. 

Rail    load    per   pair   of   wheels 42,250  lb. 

Density  of  load  of  200.000  lb 55  lb.  per  cu.  ft. 

secured  to  spring  caps  tying  them  together  lengthwise  of  the 
truck,  and  are  themselves  side  members  of  a  rectangular, 
cross-braced  centering  spider,  which  serves  to  hold  the  two 


tached  to  the  under  side  of  the  diagonal  braces,  and  is  itself 
braced  back  to  the  center,  so  that  it  can  serve  as  a  fulcrum 
for  the  dead  end  of  one  of  the  brake  levers. 

The  brake  is  arranged,  one  beam  per  axle,  using  No,  2 
beams.  The  pull  from  the  cylinder  rods  comes  to  two  of  the 
brake  levers  set  on  opposite  sides  of  the  truck,  eliminating 
any  turning  movement  on  the  truck.  The  separation  of  the 
brake  lever  system  on  the  truck  into  two  parts  gives  inde- 
pendent adjustment  for  brake  shoe  and  wheel  wear,  and  pre- 
vents accumulating  lever  angularity.  All  of  the  adjusting 
points  are  readily  accessible.  The  truck  is  open  and  can  be 
easily  inspected  from  alongside  the  car.  Since  there  is  a  pos- 
sibility of  low  or  soft  spots  in  the  track,  the  four  points  on 
the  truck  sides,  upon  which  the  four  groups  of  springs  rest, 
cannot  always  be  kept  in  the  same  plane.  The  structure 
resting  on  the  springs  must,  therefore,  be  either  vertically 
strong  enough  to  resist  the  differences  in  reaction  at  the  four 
corners,  produced  by  the  differences  in  spring  tension,  in  case 
any  one  of  the  spring  seats  leaves  the  normal  plane,  or  it 
must  be  vertically  flexible  enough  for  any  comer  to  follow 
the  spring  seat  out  of  the  normal  plane,  without  having  set 
up  within  it  destructive  stresses. 

This  rectangular  cross-braced  centering  spider  has  been 
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General  Arrangement  of  the  Six-Wheel  Truck 


sides  of  the  truck  together  and  in  proper  relationship.  The 
truck  is  thus  held  square.  The  cross  bracing  holds  the  guide 
for  the  centering  pin  on  the  car  body.  The  keepers,  riyeted 
to  the  outside  of  the  spring  caps,  and  the  projecting  lugs 
cast  on  them,  coming  inside  the  side  frames,  are  the  guides 
to  hold  the  frames  together  and  apart.  The  carrying  beams, 
straddling  the  frames,  are  riveted  to  the  top  of  the  spring  caps 
and  serve  in  a  like  capacity. 

The  design,  which  is  light  in  weight,  readily  gives  the 
strength  to  resist  forces  in  any  horizontal  direction.  One  of 
the  cross-tie  members  is  made  of  an  angle  to  give  it  stiffness 
and  permit  the  attachment  of  the  dead  end  of  one  of  the 
brake  levers.  A  cable  guard,  tp  protect  the  brake  beams  from 
the  cable  used  in  hauling  the  cars  up  to  the  dumper,  is  at- 


designed  to  meet  these  conditions.    It  was  carefully  proof 
tested  in  the  following  manner: 

It  was  rigidly  fastened  to  a  stiff  frame  at  the  three  comers, 
A,  B  and  C,  shoTm  in  the  diagram  of  the  spider,  while  the 
fourth  comer,  D,  was  attached  to  the  plunger  of  a  rail  gaging 
machine  having  a  stroke  of  1^^  in.  This  allowed  the  alter- 
nate lowerin^^nd  raising  of  this  comer  below  and  above 
the  normal  plane.  A  counter  on  the  machine  recorded  the 
number  of  movements  up  and  down — each  number  on  the 
counter  representing  a  stroke  up  and  a  stroke  down.  A 
Berry  Strain  Gage,  with  points  eight  inches  apart,  was 
placed  at  the  points  on  the  diagram  numbered  1,  2,  3,  4 
and  5.  Readings  were  recorded  at  corresponding  points  on 
the  diagonals  leading  to  the  four  comers  at  about  the  time 
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the  counter  showed  2,212,  and  again  when  it  showed  81,868.  forces  applied  at  one  corner  to  produce  the  movements  ^  in. 

After  this  a  change  was  made  and  the  plunger  of  the  gaging  above  and  ^  in.  below  the  plane  of  the  other  three  comers 

machine  was  attached  to  the  comer  marked  A,  the  comers  of  the  centering  spider.   At  the  bottom  of  the  table  are  given 

marked  B,  C  and  D  being  held  rigidly  in  a  plane.    The  the  results,  which  show  that  only  a  relatively  small  differ- 

I  ■  ■■■-■■■  I  —  - .      ,  I.  I  ■  ...  ^  .--—■■  I  I  ,     ^m 

FLEXIBLE  TEST  OF  T-33  TRUCK  BOLSTER 
Unit   strain   in   inches 

Location  1  ^  LocRtion  2  ^  Location  3  ^  Location  4  ^  i.r,ca»ion  5  ^ 

C . A ,  C  A^ __,  c  , * V  C  / -^ »  S       f ^ C 

.^  V  C  C  b  o 

•?  a  ccc  Ect  Ecc  EFc  =«= 

fi  ■•2  >   O  'S  ^O'S  ''C'S  ^C'S  CO 

^*  »«  R  CO  _n  ^  }?  CO  _^  I.  ^;  cc  __  S  u  !r  =i  _^  i.  1;  su  _^ 

"Ji     e     «B     *•      2«     °p     *5     2"     **P     *■«     2«     "p     jf*     2"     Op    »«     «« 
y.t  <  PS    QS      H3    DS     Qi     ha    UZ  O  t  Hm    DS     Oi    Hs     D8   Di    Hs 

Machinb  Attached  at  Arm  D  4-10-20  to  4-19-20 

2,212  D  .00045  .00035  .00080  .00041  .00037  .00078  .00032  .00027  .00059  .00024  .00022  .00046  .00014  .00014  .00028 

81,868  D  .00035  .00047  .00082  .00039  .00037  .00076  .00032  .C0030  .00062  .00025  .00026  .00051  .00016  .00019  .00035 

2,212  B  .00046  .00039  .00085  .00038  .00039   .00077  .00036  .00025  .00061  .00022  .00020  .00042  .00011  .00011  .00022 

S1.868  B  .00042  .00044  .00086  .00039  .00035  .00074  .00029  .00029  .00058  .00020  .00022  .00042  .00012  .00011  .00023 

2,212  C  .00027  .00022  .00049  .00025  .00027  .00052  .00020  .00019  .00039  .OC007  .00008  .00015  .00002  .00002  .00004 

81,868  C  .00026  .00022  .00048  .00025  .00025  .00050  .00015  .00017  .00032  .00007  .00007  .00014  .00002  .00002  .00004 

2,212  A  .00032  .00031  .00063  ,00035  .00032  .00067  .00023  .00022  .00045  .00014  .00014  .00028  .00001  .00003  .00004 

81.868  A  .00031  .00027  .00058  .00029  .00035  .00064  .00022  .00023  .00045  .00014  .00015  .00029  .00003  .00005  .00008 

Machine  Attached  at  Arm  A  4  19-20  to  4-27-20 

6,155  B  .00028  .00032  .00060  .00032  .00031  .00063  .00025  .00021  .00046  .00017  .00015  .00032  .00010  .00009  .00019 

99.138  B  .00037  .00026  .00063  .00032  .00029  .00061  .00024  .00022  .00046  .00018  .00014  .00032  .00009  .00006  .00015 

6,155  D  .00032  .00033  .00065  .00029  .00030  .00059  .00024  .00020  .00044  .00015  .00015  .00030  .00001  .00001  .00002 

99.138  D  .00035  .00028  .00063  .00030  .00028  .00058  .00024  .00020  .00044  .00015  .00014  .00030  .00002  .00005  .00007 

6,155  C  .00032  .00031  .00063  .00035  .00034  .00069  .00027  .00026  .00053  .00019  .00017  .00036  .00007  .00007  .00014 

99.138  C  .00034  .00028  .00062  .00034  .00031  .00065  .00026  .00025  .00051  .00021  .00015  .00036  .00008  .00006  .00014 

6.155  A  .00032  .00032  .00064  .00037  .00039  .00076  .00035  .00025  .00060  .00025  .00022  .00047  .00015  .00014  .00029 

99,138  A  .00030  .00036  .00066  .00044  .00032  .00076  .00031  .00030  .00061  .00028  .00021  .00049  .00017  .00015  .00032 

Machine  Attached  to  Arm  D  Machine  Attached  to  Arm  A 

Force  exerted  in  compression 808  lb.  Force  »xerted  in  compressicn. ..,.■,... 516  lb. 

Fofce  ey.ertcd  in  tension 522  lb.  Force  exerted  in  tension 613  lb. 

Total 1.330  lb.  Total  . . .  ;:;'.«...  ;.,".V.'.w-VViii... 1,129  lb. 


counting  was  begun  over.  The  readings  of  the  Berry  Strain 
Gage  were  taken  on  each  diagonal  when  the  counter  reg- 
istered about  6,155,  and  again  when  it  indicated  99,138.  It 
is  to  be  noted  from  the  table  that  differences  in  reading  be- 
fore and  after  the  large  number  of  movements  is  insignificant, 
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Diagram  of  Test  of  Flexibility  of  Truck  Bolster 


ential  in  loading  at  the  comers  will  overcome  the  vertical 
stiffness  of  the  centering  spider. 

The  Car  Body 

The  use  of  the  side  bearings,  placed  over  the  center  of  the 


A  View  of  the  Truck  from   Above,  Showlnfl  the  Centering  Spider 
and   B^ams  Spanning  the  Side  Frames 


howing  no  sign  of  deterioration.    The  highest  unit  strain 

n  inches  recorded  is  .00046,  which,  when  using  27,000,000  tmck  side  frames  for  load  carrying,  obviates  the  necessity  for 

is  the  modulus  of  elasticity,  represents  a  fiber  stress  of  12,240  the  strong,  heavy  bolster  members  from  side  to  side  of  truck, 

;b.  per  sq.  in.    Measurements  were  made  to  determine  the  supporting  the  load  at  its  center.    This  not  onlv  decreases 
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tlie  weight  of  the  truck,  but  also  decreases  the  weight  of  the 
the  body  bolster  show  the  location  and  details  of  the  load- 
cjrry  the  load  from  the  car  side  all  the  way  to  the  center, 
bat  only  for  the  very  much  shorter  distance  to  the  points 
o'.er  the  truck  ^ide  frames. 

The  general  drawing  of  the  car  and  the  arrangement  of 
the  body  bolster  show  the  location  and  details  of  the  load- 
er rrying  conical  rollers.  Only  ^enough  of  the  middle  section 
c;"  the  conical  roller  is  used  to  provide  sufficient  lateral  move- 
ment at  the  roller  for  the  car  to  negotiate  a  3  5 -degree  curve. 
The  bottom  of  the  roller  is  limited  in  its  lateral  movement 
by  the  sides  of  the  opening  in  the  bottom  of  the  car,  through 
which  the  roller  projects.  The  body  bolster  is  made  hollow 
to  allow  room  for  the  roller.  The  bottom  face  of  the  roller 
is  set  in  a  horizontal  plane,  normal  to  lines  of  load  forces, 
in  order  that  there  may  be  no  horizontal  components  tending 
to  displace  the  load-carrying  side  beams  on  the  truck.  The 
projections  on  the  bottom  side  of  the  roller  at  each  end  serve 
as  guides  for  proper  placing.  Normally,  these  projections 
should  not  come  into  action  for  holding  the  bottom  of  the 
roller  in  place  on  the  truck  side  beam,  as  there  are  no  normal 
forces  tending  to  displace  it.  The  upper  sides  of  the  conical 
rollers  incline  toward  the  center.    The  lateral  component  of 


large  portion  of  the  surface,  requiring  very  little  riveting  to 
hold  it.  The  holes  in  the  sides  of  the  car  are  used  for  enter- 
ing and  securing  the  tie  rod  connecting  the  rollers.  They  are 
reinforced  on  the  inside  of  the  side  plates  with  bracket  cast- 
ings and  furnish  a  place  for  a  special  hook  provided  with 
the  wrecking  outfits,  for  lifting  the  car  body  in  any  emer- 
gency. Some  such  arrangement  is  necessary  since  the  use  of 
ordinary  hooks  indiscriminately  at  any  point  on  the  loaded, 
car  would  give  such  heavy  concentration  of  loading  as  to  tear 
and  mutilate  the  car  body. 

A  tee  is  used  to  increase  the  section  of  the  top  flange  of 
the  bolster  girder,  and  its  top  extending  web  serves  for  the 
attachment  of  the  bolster  gusset  plate.  This  gusset  plate 
connection  with  the  side  of  the  car,  together  with  the  beaded 
angle  at  each  end  of  the  bolster,  connecting  the  bolster  web 
plates  with  the  car  side,  transfers  the  load  coming  from  the 
car  side  through  the  body  bolster  to  the  roller  seat,  without 
undue  concentration  at  any  point.  The  car  body  bolster  is 
placed  above  the  car  floor  line  so  as  to  give  room  under  the 
car  for  the  supporting  beam  on  the  truck  over  the  center  box 
and  truck  side  frames.  This  allows  reasonable  depth  and 
economy  in  the  design  of  the  beam. 

On  a  hopper  car  the  hollow  bent  plate  bolster  can  be  placed 
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Arrangement  of   Body   Bolster  and   Conical    Roller 


reaction  against  the  inclined  surface  on  the  roller  seat  is 
taken  up  by  compression  in  the  body  bolster  and  tension  in 
the  rod  tying  the  two  opposite  rollers  together.  In  case  any- 
thing should  happen  to  this  rod,  these  reactions  will  all  be 
within  the  roller  seat  itself.  The  outside  end  of  the  roller 
seat  is  made  of  sufficient  strength  to  take  care  of  these  forces 
if  the  occasion  arises. 

The  tie  rod  passing  through  a  slotted  hole  in  the  inside 
projecting  lug  on  the  seat  serves  to  hold  the  rollers  in  place 
in  case  the  car  is  jacked  off  the  trucks.  The  roller  is  guided, 
on  its  top  side,  by  the  pocket  in  the  seat.  It  is  cast  of  high 
carbon  steel,  and  bears  against  hardened-steel  plates,  top  and 
bottom.  It  is  made  long  and  of  large  diameter,  reducing  to 
a  minimum  the  probability  of  flattening  the  contact  surfaces 
during  any  reasonable  period  of  service. 

The  use  of  conical  rollers  of  large  size  makes  this  approxi- 
mately an  anti-friction  bearing,  and  reduces  to  a  minimum 
the  forces  needed  to  rotate  the  truck  under  the  car.  Any 
slight  flattening  of  the  contact  surfaces  that  might  occur  after 
a  long  period  of  service  would  only  very  slightly  increase 
the  forces  needed  for  the  turning.  Even  if  after  years  of 
service  the  surfaces  should  flatten  to  an  objectionable  extent, 
the  renewal  of  rollers  and  seats  is  a  simple  and  comparatively 
inexpensive  operation. 

The  roller  seat  at  its  top  side  conforms  to  the  shape  of  the 
inside  of  the  bolster  plates  and  distributes  the  load  over  a 


in  the  same  relative  position  to  the  truck  without  being  placed 
above  the  inclined  floor  of  the  car.  The  centering  casting  on 
the  car  body  is  integral  with  the  draft  gear  back  stop.  The 
holes  receiving  the  pin  fastening  together  the  body  and  truck 
center  castings,  are  slotted  in  order  to  allow  the  necessary 
angular  movement  between  truck  and  car.  There  is  no  normal 
vertical  movement  between  these  two  parts. 

The  center  portion  of  the  car,  between  trucks,  has  the  bot- 
tom placed  on  a  line  with  the  bottom  of  the  center  sills,  thus 
gaining  additional  cubic  capacity,  and  slightly  lowering  the 
center  of  gravity. 

The  cross  diaphragms  in  the  car  framing  become  the  ends 
of  the  depressed  bottom.  On  the  outside  of  the  car,  short 
pieces  of  tie  section,  the  same  as  the  side  stakes,  are  placed 
so  as  to  come  opposite  the  cross  diaphragms  and  bear  against 
the  car  dumper  blocking,  supporting  the  car  at  a  strong  point 
of  reaction.  The  side  stakes  and  top  coping  angles  serve  the 
same  purpose. 

The  vertical  comer  angles  connecting  the  side  plates  of 
the  car  with  the  end  plates  have  the  flanges,  attached  to  the 
end  plates,  turned  out,  so  that  the  projecting  edge  of  this 
flange,  together  with  the  edge  of  the  plate  riveted  to  it,  will 
bear  against  the  dumper  blocking,  thereby  helping  support 
the  weight  of  the  car  and  lading  and  protecting  the  grab 
irons  from  injury.  Both  the  comer  push-pole  pxxrket  and 
reinforcing  bracket  casting,  under  the  cmter  of  the  body 
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bolsters,  furnish  placed  for  jacking  and  stooling  the  car. 

The  general  details   of   construction   can   be   understood 
from  the  drawings. 

{This  article  will  be  concluded  in  the  June  issue.) 


Annual   Report   of   the   Bureau   of   Explosives 

Much  interesting  data  on  the  handling  of  hazardous  com- 
modities is  contained  in  the  annual  report  of  the  chief 
inspector  of  the  Bureau  for  the  Safe  Transportation  of  EIx- 
plosives  and  Other  Dangerous  Articles  for  the  year  1920, 
which  has  just  been  issued.  To  one  unfamiliar  with  trans- 
portation conditions,  it  would  naturally  seem  that  the  ship- 
ments that  would  cause  the  greatest  damage  would  be  those 
containing  high  explosives.  It  is  interesting  to  note  that  the 
loss  per  ton  for  nitric  acid  and  "strike  anywhere"  matches 
is  considerably  greater  than  for  either  high  explosives  or 
black  powder.  The  greatest  losses  from  any  single  com- 
modity are  those  resulting  from  the  transportation  of  gaso- 
line, due  principally  to  the  large  volume  of  the  shipments. 

The  actual  total  loss  for  the  year  1920  amounted  to 
$1,090,806  for  all  kinds  of  dangerous  articles.  This  is  a 
decrease  of  over  half  a  million  dollars  compared  with  the 
previous  year.  Nevertheless,  the  report  states  that  the  ma- 
jority of  the  1,977  accidents  resulting  in  this  loss  should  not 
have  happened,  as  they  were  due  to  carelessness  or  ignorance. 

Particular  interest  attaches  to  the  statistics  regarding 
transportation  of  gasoline,  as  the  losses  due  to  these  ship- 
ments are  greater  than  from  any  other  single  commodity. 
The  total  loss  from  this  cause  has  been  decreasing  in  recent 
years.  In  1918  it  was  $900,106;  in  1919,  $|691,635,  and  in 
1920,  $351,262.  During  the  past  year,  special  attention  has 
been  given  to  the  bottom  discharge  valve  in  tank  cars,  as 
this  has  been  a  prolific  source  of  loss.  A  summary  of  acci- 
dents chargeable  to  this  part  of  the  tank  car  shows  little 
or  no  improvement  in  the  last  two  years. 

A  comparison  that  has  not  been  made  in  previous  reports 
is  shown  in  a  summary  of  reported  losses  compared  with  the 
total  production  for  several  important  commodities.  The 
statistics  for  1920,  which  are  typical,  show  that  the  loss  per 
ton  was  as  follows:  .  •>.. 

Nitric   acid $1.71 

Matches    51  2/10 

,  Black    powder    .19  9/10 

:-S.  Charcoal     .08  7/10 

V    »i  Gaaoline     .02 

r  High  explosives    : .00 

In  discussing  the  importance  of  education,  the  chief 
inspector  mentioned  the  good  results  secured  by  the  organiza- 
tion plan  prepared  by  the  bureau  for  the  purpose  of  interest- 
ing and  educating  railway  employees  in  the  regulation,  which 
has  been  adopted  quite  generally  by  the  railroads. 

The  glass  carboys  in  which  acids  are  shipped  are  not 
sturdy  containers  and  many  accidents  are  caused  by  breakage 
of  these  vessels.  Recently  an  attempt  has  been  made  to 
prescribe  suitable  tests  for  carboys,  and  this  work  is  out- 
lined in  the  report. 

The  review  of  tank  car  matters  points  out  that  the  casual- 
ties in  gasoline  tank  car  fires  were  reduced  in  1920  to  no 
deaths  and  6  injuries,  as  compared  with  2  deaths  and  28 
injuries  in  1919.  A  review  of  the  work  being  carried  on 
by  the  bureau  in  connection  with  the  A.  R.  A.  tank  car  com- 
mittee and  the  American  Petroleum  Institute  is  given.  This 
pertains  particularly  to  improvements  in  the  bottom  outlet 
valve,  the  dome  closure  and  the  safety  valve.  Special  men- 
tion is  made  of  experiments  now  being  conducted  for  the 
purpose  of  developing  a  standard  specification  for  tank  cars 
for  muriatic  acid. 

The  concluding  section  of  the  report  is  devoted  to  a  dis- 
cussion of  the  detailed  work  of  the  bureau.  Numerous 
statistical  summaries  are  given  and  circulars  issued  during 
Hie  year  are  collected  and  reprinted. 


Saving  Money  in  Car  Repairs* 
BY  A.  F.  O'BRIEN 

Little  or  no  attention  has  been  given  to  the  revenue  derived 
or  lost  in  repairs  to  freight  cars  or  to  the  study  that  is  re- 
quired of  the  men  who  have  undertaken  the  task  of  keeping 
equipment  in  safe  and  serviceable  condition.  The  average 
railroad  man  knows  practically  nothing  as  to  how  repairs 
to  cars  are  handled  or  how  the  company  is  reimbursed  for  ita 
expenditure  in  connection  with  the  repairs  to  foreign  equip- 
ment, the  amount  of  which  involves  millions  of  dollars  each 
year. 

The  American  Railway  Association  rules  must  be  thor- 
oughly understood  by  those  in  charge  of  the  work,  and  par- 
ticularly so  by  the  inspector  of  A.  R.  A.  repair  cards,  whose 
duty  it  is  to  make  up  the  repair  cards  in  order  that  eacl. 
operation  may  be  described  in  such  a  way  that  there  can  be 
no  question  as  to  the  operations  performed. 

After  the  repair  cards  are  made  up  they  are  passed  to  the 
billing  department  for  pricing.  The  duties  of  the  bill  clerk 
pricing  these  repair  cards  are  nerve  racking.  He  must  read 
thousands  of  repair  cards  made  up  by  hundreds  of  employees 
and  know  just  what  operation  each  one  is  trying  to  describe. 
A  wrong  interpretation  of  the  repair  card  may  mean  consid- 
erable loss  of  money  to  the  company.  The  bills  rendered 
against  the  company  by  foreign  lines  is  an  item  that  must 
be  properly  checked.  The  bill  clerk  should  be  a  practical 
car  man,  who  knows  the  construction  of  equipment,  the  knowl- 
edge of  which  can  only  be  gained  in  actual  experience  in  the 
shop.  Such  a  man  is  an  asset  to  the  company  and  his  value 
cannot  be  over-estimated.  He  can  tell  at  a  glance  whether 
the  operation  described  on  the  foreign  line  repair  card  could 
be  performed  on  a  car  in  any  certain  series  and  eliminate 
such  charges  as  are  improper. 

The  amount  of  money  saved^n  a  year  through  the  elimina- 
tion of  such  improper  charges  may  be  represented  in  no  less 
than  five  figures  ind  this  is  no  doubt  also  true  where  small 
items,  such  as  pin  chain  clevises,  nuts,  air  hose  and  numerous 
other  parts  are  used  to  repair  foreign  cars  in  train  yards  and 
on  line  between  stations  and  not  reported.  If  train  crews 
would  realize  that  every  air  hose  applied  on  the  line  between 
stations  on  account  of  being  burst  and  not  reported  is  worth 
$2.30,  which  amount  should  be  charged  to  the  car  owner, 
and  every  knuckle  $4.80,  knuckle  lock  $1.95,  brake  shoe 
$0.56,  etc.,  there  would  be  an  immediate  increase  in  the 
number  of  reports  of  material  applied  on  the  road  turned  in. 

Another  item  that  takes  its  yearly  toll  in  dollars  and  cents 
is  the  improper  handling  of  equipment  in  yards  by  switch 
crews.  This  is  an  item  that  in  the  majority  of  cases  a  little 
forethought  on  the  part  of  the  men  handling  the  equipment 
would  prevent.  A  slight  rake  or  the  cornering  of  a  car  may 
not  seem  much  to  look  at,  but  the  cost  to  rqpair  when  figured 
up,  with  the  present  high  cost  of  labor  and  material,  would 
indeed  surprise  those  responsible. 


Making  Bolts  Frr  Tight.— Two  novel  and  interesting  methods 
of  making  a  tight  fit  in  bolts  subjected  to  shearing  stresses  are 
described  in  the  report  of  the  Bureau  of  Standards,  abstracted 
in  the  Iron  Age.  The  bureau  was  requested  to  devise  a  method 
by  which  bolts  could  be  secured  with  a  tight  fit  over  the  entire 
length  Two  methods  were  tried,  both  of  which  gave  satisfactory 
results.  In  the  first  case  the  bolts  were  finished  a  little  larger 
than  the  holes  in  the  plate.  They  were  then  immersed  in  liquid 
air  until  they  contracted  sufficiently  to  enter  the  holes  quite 
easily.  Upon  warming  up,  the  bolts  expanded,  gripping  the  plates 
tightly  In  the  second  method,  each  bolt  was  provided  with  a 
small  hole  along  its  axis  and  was  finished  to  an  easy  fit  in  the 
plate.  After  insertion,  a  charge  of  powder  was  exploded  in  the 
small  hole.  This  expanded  the  bolt  causing  it  to  grip  the  plate. 
Subsequent  physical  tests  indicated  that  the  strength  of  the  joint 
secured  by  both  methods  was  sufficiently  high  for  the  purpose. 

'From  the  Erie  Railroad  Magazine. 


Repair  and  Maintenance  of  Steel  Freight  Cars* 

Necessity  for  Adequate  Shop  Facilities  and 

Proper    Organization  Strongly    Emphasized 

BY  SAMUEL  LYNN 

Master  Car  Builder,  Pittsburgh  •&  Lake  Erie 

"■•-'-■ 

HEAVIER  motive  power,  with  greatly  increased  train  First:    Shops  should  be  provided  at  points  where  heavy 

tonnage,  has  created  a  demand  for  cars  of  increased  repair  steel  car  work  is  to  be  performed.     They  should  be 

capacity.     The  limit  of  capacity  apparently  has  not  well  lighted  and  ventilated,  and  in  the  colder  sections  of  the 

\et  been  reached,  since  one  of  the  large  car  companies  has,  country  should  be  properly  heated.     Overhead  crane  service 

\\ithin  the  year,  constructed  cars  of  120  tons  capacity.  is    desirable,    and    by   proper   arrangement   eliminates   the 

While  no  accurate  figures  are  available,  it  is  estimated  that  necessity  for  material  tracis  between  ttie  working  tracks, 

approximately  70  per  cent  of  the  two  and  one-half  million  Small  wall  or  jib  cranes  should  be  installed  for  handling 

freight  cars  in  service  in  North  America  are  either  of  all-  yoke  riveters,  etc.    The  money  expended  for  shops  will  repay 

steel,  steel  underframe  or  steel  center  construction.     As  this  the  investment  many  times  over  in  a  few  years.     While  I 

number  of  cars  represents  an  investment  of  over  three  billions  would  not  say  that  a  steel  car  cannot  be  repaired  outside 

of  dollars,  the  importance  of  keeping  them  in  good  repair  under  adverse  weather  conditions,  I  bdieve  that  the  work  can 

and  in  service  is  self-evident.  be  carried  on  more  successfully  where  shops  are  provided. 

„  ,               «  ji    T«    1    .  J  Second:  Shops  should  be  well  equipped  with  suitable  ma- 

Mamteaance  Badly  Neglected  ,.                        it.j         ^-i    .           •         ^              i            j 

chmery,  properly  located  so  that  repair  parts  may  be  made 

A  casual  inspection  in  almost  any  classification  yard  will  economically  without  any  lost  motion  or  backward  movement 

reveal  the  fact  that  repairs  to  steel  cars  have  been  badly  It  is  a  question   whether  or  not   it  pays  to  attempt   the 

neglected  during  the  past  few  years.    Large  numbers  of  cars  manufacture  of  all  steel  car  parts  in  the  average  railroad 

may  be  seen  with  floor,  hopper  and  side  sheets  badly  cor-  shop.    Some  of  the  larger  railroads  buy  most  of  their  car  re- 

roded  and  in  many  cases  rusted  and  worn  entirely  through,  pair  parts  already  pundied  and  pressed  into  the  proper  shape 

A  close  inspection  will  usually  develop  the  fact  that  center  ready  for  application.    However,  it  is  necessary  to  have  suffi- 

sills  are  buckled  either  in  front  of,  or  between  the  body  cient  machinery  to  make  odd  parts  or  to  extend  the  supply 

bolsters.     This  condition  is  due  either  to  faulty  construe-  when  exhausted,  as  it  is  almost  impossible  to  keep  sufficient 

tion,  sills  of  insufficient  area,  abuse  in  service,  or  neglected  parts  on  hand  to  meet  all  conditions. 

maintenance.     Conditions  existing  during  the  recent  world  Punches,  shears,  hydraulic  presses,  heating  furnaces,  and 

war  imposed  many  hardships  upon  the  railroads  generally,  a  good  supply  of  efficient  pneumatic  tools  are  indispensable 

making  it  almost  impossible  for  them  to  keep  the  mainte-  in  the  modem  shop  and  will  soon  rei>ay  the  initial  cost  of 

nance  of  their  freight  equipment  up  to  pre-war  standards,  installation.     Sufficient  compressor  capacity  with  facilities 

Shortage  of  labor  and  materials,  coupled  with  the  pooling  of  for  supplying  dry  air  at  all  times  is  necessary  for  the  eco- 

equijjraent,  had  a  tendency  toward  deferred  maintenance,  nomical  use  of  pneumatic  tools.    Proper  facilities  should  also 

which  resulted  in  merely  patching  up  worn-out  cars  and  be  provided  to  take  care  of  the  scrap  parts  that  will  accumu- 

keeping  them  in  service  long  after  they  would  have  been  late,  and  the  shop  and  surroundings  should  be  kept  clean 

shopped  for  rebuilding  under  a  normal  maintenance  pro-  at  all  times.    While  this  may  not  seem  important  to  some, 

gram.   The  large  percentage  of  home  cars  on  foreign  roads  nevertheless  it  has  a  certain  moral  effect  on  the  workman, 

resulted  in  neglect,  since  proper  material  for  repairs  of  for-  which  should  not  be  underestimated.                                                      T*^ 

eign  cars  was  not  generally  carried  in  stock.     This  resulted  Third:    Other  facilities  must  be  i>rovided,  such  as  store-             / 

in  makeshift  repairs,  most  roads  doing  only  enough  work  on  houses,   storage   yards,   air  brake   shops,   paint   shops,   oil 

foreign  equipment  so  that  it  would  haul  one  more  load,  in  houses,  etc.,  depending  on  the  size  of  the  shops.    The  store- 

the  hope  that  it  would  carry  that  one  load  off  the  line  and  house  or  material  supply  house  should  be  located  as  near  the 

never  return.     The  results  of  this  practice  are  now  most  shops  as  possible  and  dectric  tractor  service  or  other  means 

evident  when  cars  are  being  returned  to  the  home  roads  in  installed  for  convenient  and  economical  transportation   of 

large  numbers  afld  in  almost  universal  bad  order.  materials.    Fuel  supplies  and  stores  should  be  under  direct 

The  speaker  believes  that  the  exterior  of  steel  cars  should  supervision  of  the  foremen  in  charge,  or  if  the  shop  organiza- 

be  kept  well  painted,  as  by  this  process  at  least  one  side  of  tion  does  not  permit  this,  the  storekeeper  and  car  foreman 

the  steel  is  protected  against  corrosion;  in  addition  to  this,  should  be  very  close  together  and  work  in  perfect  harmony, 

well  painted  equipment  is  a  good  advertisement  for  any  road.  ^^^  Importance  of  Supervision 

It  is  obviously  impracticable  to  attempt  pamtmg  the  interior  t.       i       a      i.          j        ^  l-i             i-   , 

of  open  top  steel  cars,  since  the  commodities  usually  carried  Fourth:    Another  and  probably  one  of  the  most  important 

in  such  cars  consist  of  coal,  coke,  iron  ore,  limestone,  fur-  factors  in  repairs  to  steel  cars  is  the  quality  and  quantity 

nace  slag  and  mill  products,  which  in  the  process  of  loading  of  supenrision      Sufficient  intelligent  supervision  must  be 

and  unloading  so  badly  damage  the  paint  that  it  would  furnished  or  the  work  will  lag  and  both  the  quality  and 

serve  no  purpose  as  a  protective  coating.     The  interior  of  quantity  of  the  output  will  suffer.    The  gang  foreman  who 

steel  equipment  is  where  corrosion  is  the  most  evident  and  comes  into  daily  personal  contact  with  every  man  under  him 

is  probably  due  to  moisture  laden  with  acids  from  the  prod-  is  the  keystone  of  any  orgamzation.     He  forms  the  contact 

ucts  of  the  mines  and  mills,  or  to  electrolysis  caused  by  Po^^*  between  the  management  and  the  men  and  when  the 

impurities  existing  in  the  steel  itself.  cj^tac*  is  broken    the  current  ceases  to  flow.     These  men 

I  would  like  to  here  state  a  few  things  that  in  my  opinion  should  be  selected  from  the  ranks,  if  possible,  and  should 

are  necessary  to  maintain  steel  car  equipment  properly  and  be  men  who  have  developed  ability  and  mitiative  in  their 

economically  ^       ^           "^  should  also  have  ability  to  handle  the  work- 

! — men.    While  a  thorough  knowledge  of  how  to  perform  the 

Mar^K."i92i.*  ^^^'  "'*^  ^^''"  ^  """''"^  ""^  *^*  Canadian  Railway  Club.  ^^^^  j^  ncccssary,  this  is  not  the  first  requisite,  as  ability 
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to  handle  men  and  personality  stand  above  this  qualification,  ing  extensive  damage  to  the  superstructure.    Center  and  draft 

Foremen  should  be  intelligent  and  fairly  well  educated  in  sills  should  have  sufficient  area  and  should  be  protected 

order  that  they  may  read  the  rules,  blueprints  and  instruc-  against  buckling  by  the  use  of  cover  plates.     A  common 

■  -J  tions  and  apply  them  intelligently,  and  also  that  they  may  cause  of  failure  is  due  to  bodies  of  hopper  cars  not  being 

be  eligible  for  promotion  to  higher  positions  as  vacancies  securely  fastened  to  center  sills.    A  few  rivets  are  driven  in 

occur.    Wages  paid  foremen  should  be  sufficiently  attractive  inside  hopper  sheets  to  hold  vthe  body  to  the  sills,  and  the 

to  create  an  incentive  for  the  men  to  fit  themselves  for  such  heads   corrode   and   wear  off,   allowing   the  rivets   to  pull 

•     positions.  through  the  sheets.     This  results  in  the  whole  strain  being 

' .   '•      The  successful  supervisor,  in  addition  to  his  knowledge  thrown  on  the  body  bolsters,  which  are  usually  of  a  wide 

of  the  work,  should  show  loyalty  toward  his  employer,  have  single  plate  type,  with  the  result  that  they  are  unable  to 

the  courage  to  enforce  discipline,  insist  on  and  obtain  a  stand  up  under  the  strain.    The  sills  start  moving  back  and 

"  ;>  fair  day's  work  from  every  man  in  the  service,  and  be  abso-  forth  under  the  car  and  it  soon  gets  in  such  condition  that 

lutely  impartial  in  handling  his  men  in  order  to  obtain  and  permanent  repairs  become  a  rather  expensive  proposition. 

^         hold  their  co-operation  and  respect.     He  should  also  have  Sides  and  ends  of  steel  equipment  should  be  properly  re- 

.    the  vision  and  ability  necessary  to  discover  trouble  makers  enforced   to  prevent  bulging  out  under  load.     Drop  door 

and  weed  them  out  before  the  remainder  of  the  organization  equipment  should  be  kept  in  proper  working  order  to  facili- 

:     becomes  contaminated.    No  man  should  be  placed  in  the  posi-  tate  unloading.    Care  should  be  taken  in  repairing  trucks  to 

'  ;  /■  tion  of  foreman  unless  the  appointing  officer  feels  that  the  provide  side  bearing  clearance  and  to  see  that  brakes  and  all 

man  selected  is  capable  of  developing  the  necessary  initiative  running  gear  are  kept  in  good  condition. 

■  and  ability  to  accept  any  position  up  to  the  top  of  the  shop  A  well  defined  program  of  re-enforcement  should  be  out- 

V;  ..  organization,  as  those  men  selected  for  the  bottom  round  of  lined  and  put  into  practice  on  all  roads.     The  cost  of  such 

•  the  ladder  should  be  capable  of  advancing  step  by  step  until  additions  and  betterments  is  usually  insignificant  when  the 

.  .     they  reach  the  top.     Most  higher  supervisory  officers  have  future  life  and  productive  service  of  the  car  is  considered. 

not  the  time  to  mingle  with  the  workmen  and  they  must  Money  appropriated  for  such  features  is  a  good,  sound  invest- 

;  .  depend  on  their  foremen  to  provide  the  little  touches  of  per-  ment  when  judiciously  used,  and  should  pay  large  dividends. 

.:/  sonality  and  co-operation  that  are  the  life  of  any  organization.  Many  roads  make  the  mistake  of  repairing  their  older  equip- 

■  •         Fifth:    Another  important  feature  is  the  personnel  of  the  ment  in  kind  as  they  do  not  have  exacting  conditions  on 
.:.  shops.    Wages  paid  and  working  conditions  should  be  such  their  lines.    Such  equipment  should  either  be  re-enforced  or 

'  *\  •  that  they  will  attract  capable  young  men  to  seek  employment  kept  on  their  own  lines  and  not  offered  in  interchange,  where 

;  -.    in  railroad  shops.     Unless  this  is  done,  there  is  a  tendency  there  is  a  possibility  of  it  getting  out  into  the  large  industrial 

for  skilled  mechanics  to  seek  more  remunerative  employ-  centers  and  in  heavy  tonnage  trains,  when  it  is  almost  an 

ment  in  industrial  work.     This  is  particularly  true  in  the  impossibility  to  keep  it  off  the  repair  tracks. 

large  industrial  centers.    The  tendency  prior  to  federal  con-  This  places  an  unnecessary  burden  of  expense  on  both  the 

:^    trol   in  some  sections  of  the  country,   due  to  shortage  of  owner  and  the  handling  line.     As  cars  come  into  the  shop 

.    ;  j  mechanics  and  inability  to  induce  young  men  to  enter  the  for  general  repairs,  a  careful  inspection  should  be  made, 

service,  has  been  to  hire  foreigners  from  central  and  southern  and  if  the  car  has  not  deteriorated  to  the  extent  that  it  is 

Europe,  men  who  have  never  had  any  mechanical  training,  felt  advisable  to  scrap  it,  it  should  be  repaired  in  accordance 

and  to  try  to  make  mechanics  out  of  them.    These  men  come  with  a   well  defined  re-enforcement  program,  as  outlined. 

to  us  wholly  unacquainted  with  our  language,  our  customs,  Otherwise,  if  this  is  not  done,  after  considerable  money  has 

and  our  laws,  and  must  be  assimilated  into  our  organizations,  bee;^  spent  on  the  car,  due  to  inherent  weakness,  it  will  again 

:  -jr.-  While  at  first  a  rather  costly  proposition,  with  proper  and  be  back  on  the  shop  track. 

:  ■■.  tacnul  handling  they  usually  learn  rapidly,  and  have  be-  In  conclusion,  if  the  railroads  were  provided  with  the 

:":..  come  the  mainstay  of  some  of  our  car  shop  organizations.  facilities  and   a  maintenance  program  similar  to  that  sug- 

x;  *  It  is  important  that  those  charged  with  the  handling  of  these  gested  in  the  paper  was  adopted  by  all  roads,  and  an  honest 

*V;  men,  should  by  careful  and  tactful  treatment  instill  in  them  effort  was  made  to  maintain  the  cars  in  accordance  with  that 

'-;.:•;,  the  principle  of  loyalty  to  their  employers;  with  proper  en-  program,  the  steel  cars  in  the  country  would  give  the  owners 

■;: ";  couragement  and  fair  dealing  on  the  part  of  their  foreman  a  better  return  for  the  money  invested  in  the  way  of  better 

the  majority  of  these  men  readily  become  acquainted  with  service  and  in  increased  life  of  the  cars. 

our  methods  of  work.    The  nationalization  of  foreigners  has 

become  important  and  it  is  very  generally  conceded  that  they  Discussion 

are  more  easily  reached  in  the  shops  that  in  their  homes.  xhere  were  about  500  in  attendance  at  the  meeting;  the 
.  However,  any  tendency  toward  radicalism  should  be  care-  discussion  lasted  two  hours  and  had  to  be  cut  off  because  of 
fully  watched  and  immediate  steps  taken  to  circumvent  it.  the  lateness  of  the  hour.     It  was  opened  by  Vice-President 
The  only  commoditj^  a  railroad  has  to  sell  is  transporta-  Grant   Hall   of  the   Canadian   Pacific   and   Vice-President 
tion.    Anything  that  tends  to  increase  the  quantity  or  speed  w.  D.   Robb  of  the  Grand  Trunk.     A  large  number  of 
of  transportation  is  a  distinct  addition  to  the  wealth  and  visitors  were  present  from  the  "States." 
resources  of  the  country.     Good,  efficient  motive  power  may  in  general  the  discussion  indicated  that  there  were  few 
be  essential,  but  without  freight  cars  the  railroads  would  roads  owning  steel  cars  which  had  adequate  shops  or  fa- 
have  little  use  for  locomotives.    Estimating  that  four  per  cent  cilities  for  taking  care  of  them.     The  problem  has  been 
"of  all  the  cars  in  the  country  are  shopped,  every  day  of  un-  greatly  complicated  in  the  United  States  by  the  return  of 
necessary  delay  in  returning  them  to  service  represents  a  badly  deteriorated  cars  to  the  home  roads  at  the  end  of  federal 
per  diem  loss  to  the  railroads  of  ipproximately  $100,000.  control.     One  road  converted  an  old  roundhouse  and  an  old 
The  importance  of  providing  adequate  shop  facilities  is  self-  storehouse?  into  steel  car  repair  shops  by  equipping  each  of 
evident.  them  with  facilities  and  tools  costing  about  $70,000.     Five 

'  «.,„„-<.,j„«  o=  .^  p«.,<.:rc         ^  heavy  repairs  per  day  are  now  being  turned  out  of  each  of 

suggestion  as  to  nepairs  th           ^      t 

In  the  actual  work  of  repairs  it  is  suggested  that  draft  The  metal  used  in  steel  cars  was  seriously  criticised  be- 

attachments  and  center  construction  be  sufficiently  strength-  cause  of  the  rapid  rate  at  which  it  deteriorates.     It  was 

ened  so  that  the  shocks  incident  to  modem  service  will  be  suggested  that  a  better  steel  be  used,  similar  in  composition 

absorbed  and  distributed  throughout  the  car,  without  caus-  to  the  iron  used  in  the  Baltimore  &  Ohio  box  cars  which 


May,  1921 


RAILWAY    MECHANICAL   ENGINEER 


301 


were  built  in  1862,  the  bodies  of  some  of  which  are  still  in 
existence  and  have  not  suffered  to  any  extent  from  rust  and 
corrosion. 

Heavier  motive  power  and  careless  switching  of  cars  has 
been  responsible  in  part  at  least  for  the  failure  of  some  of 
the  earlier  designs  of  steel  freight  cars. 

What  is  needed  more  than  anything  else  is  a  systematic 
program  for  making  heavy  repairs  to  freight  cars  so  that  a 
certain  percentage  of  the  equipment  will  be  given  such  re- 


pairs each  year — this  percentage  to  be  based  upon  the  num- 
ber of  years  which  a  car  can  safely  run  between  heavy  re- 
pairs. Locomotives  are  shopped  on  a  mileage  basis.  Why 
not  establish  a  reasonable  and  scientific  basis  upon  which 
to  shop  freight  cars  and  then  see  that  it  is  lived  up  to? 
This  will  keep  the  equipment  in  prime  condition  and  at  a 
minimum  of  expense  after  the  program  has  been  well  estab- 
lished. It  will  be  necessary  to  speed  it  up  for  some  time, 
however,  in  order  to  catch  up  with  the  deferred  maintenance. 


Draft  Gear  Tests  of  the  Railroad  Administration 

Results  from  Gears  After  Three  Years'  Service;  ;:^;; 

Destructive     Tests     and     Rivet     Shearing     Tests  '         ^  ;  > 


THE  results  of  the  tests  with  friction  surfaces  coated  with  Column  4  gives  the  average  total  fall,  including  the  travel, 

foreign  matter  indicate  that  while  new  gears  in  labora-  required  to  just  close  the  gears  when  first  tested  after  removal 

tory  tests  may  show  acceptable  capacities,  depreciation  from  service.    These  figures  therefore  represent  the  value  of 

may  occur  in  service,  not  only  from  eventual  wear,  but  from  the  gear  as  in  actual  service,  after  a  period  of  three  years' 

an  immediate  coating  of  the  friction  surfaces.  use,  as  heretofore  explained. 

It  has  not  been  possible  to  investigate  this  as  thoroughly  In  this  test  the  Sessions  gears,  which  have  the  fricti<« 
as  desired,  but  some  little  work  of  this  character  has  been  elements  of  unhardened  cast  iron  working  against  unhard- 
done  in  conjunction  with  the  engineer  of  tests  of  the  Norfolk  ened  forged  steel,  showed  the  greatest  percentage  of  depre- 
ss Western  Railway.  Experiments  were  made  upon  five  dif-  ciation  and  the  least  restoration.  The  National  gear,  which 
ferent  types  of  gears  which  had  been  in  service  for  approxi-  has  hardened  steel  friction  elements  working  together,  showed 
mately  three  years  each  on  N.  &  W.  100-ton  coal  cars.  The  the  next  greatest  percentage  of  depreciation  and  the  greatest 
gears  were  carefully  removed  from  the  cars  so  as  not  to  restoration.  The  Miner  gears,  which  have  hardened  steel 
disturb  the  deposit  and  glazing  on  the  friction  surfaces  and  friction  shoes  working  against  a  malleable  iron  barrel,  showed 
were  put  in  tight,  individual  boxes  and  carried  immediately  the  least  percentage  of  depreciation  and  necessarily  the  least 
to  the  drop  test  machine.  percentage  of  restoration.    It  does  not  thus  appear  that  the 

The  actual  fall  required  to  close  the  gears  in  their  service  character,  and  particularly  the  hardness  of  the  friction  sur- 

condition  was  determined  in  as  few  blows  as  possible,  after  faces,  influenced  this  depreciation.    On  the  other  hand,  the 

which  a  building  up  or  restoration  test  was  made  by  giving  Miner  gears  were  under  a  heavy  initial  compression  in  the 

the  gear  additional  blows  until  no  further  increase  in  capacity  cars  and  the  Sessions  and  National  were  under  practically 

could  be  obtained.    No  attempt  was  made  to  clean  the  sur-  none. 

faces  of  these  gears  prior  to  the  building  up  tests,  as  the  It  is  therefore  probable  that  the  tightness  of  the  friction 

test  was  intended  to  develop  what  recovery  might  be  effected  parts  may  have  prevented  the  entry  of  the  foreign  material 

by  simply  working  the  gear.    The  gears  were  all  in  good  in  the  case  of  the  Miner  gears.   In  the  case  of  these  N.  &  W. 

condition  as  to  wear,  and  would  in  every  instance  have  been  gears,  the  friction  shoes  in  the  Miner  gears  were  in  every 

so  declared  upon  surface  inspection.    The  results  of  these  instance  tight  with  the  gears  in  position  in  the  cars,  while 

tests  are  shown  in  Table  IV.  the  friction  members  were  loose  in  every  cme  of  the  Sessions 

„  ■     ^         ^  and  National  gears.    As  no  measurable  wear  had  occurred 

Table  IV — Drop  Tests  of  Friction  Gears  Which  Were  Taken  Out  of  •      .i      xt   a-   _    i                ^i.                  r   -i.                cc       •             i         i* 

Service.  Norfolk  &  Western  Railway  »n  the  National  gears  the  manufacturers  offer  m  explanation 

Average  results— 9,000  lb.  drop  °^  ^^^  loose  Condition  of  the  friction  members  that  an  inferior 

c — rrp^ r;^ — : — j  lot  of  springs  had  been  used,  with  consequent  set  and  loosen- 

Droptest     Total  fall       Gear       Number  of  .            £  li.      ?  -  ^-                .      •      li.                  t      ^^i_                     r  .1        f^ 

'  =                 value  of     required   restored  blows  nee-  mg  01  the  iriction  parts  in  the  Car.   In  the  case  of  the  Ses- 

''tJ^e'S?                 Sgtar;  ?oui?a1i.  '°wL"n1frYt^  ^S^n '  r"^o^.^?o'n  ^ions  gears  the  designs  provide  for  loose  friction  blocks  in 

gear           .„ ;-  ^    tested       in.       removed,  in.  the  car.    Further  inv^iii'gation  along  the  lines  of  gear  depre- 

Miner    A-18-A. .. ......       10         19.9         16.4         17.5         18  ciation,  due  to  foreign  material  on  the  friction  surfaces  in 

Miner,  A-59............        2         27.0         18.0         20.5         32  service,  should  be  made. 

Sessioiis.     K «..:c.2            19.3              8.6              9.0            14  •    V   n     .       .-       r^ 

Sessions,     Jumbo 2             28.1             IS.O             16.5             21  Destructive  Tests 

National.   H-1 10         31.2          19.4         26.9         32  Immediately  after  the  tests  with  coated  friction  surfaces, 

In  explanation,  the  Miner  A-18-A  gear  is  the  same  as  the  the  same  gears,  one  of  each  of  the  types  included  in  the 

Miner  A-18-S  of  the  U.S.R.A.  tests,  except  that  the  A-18-A  program,  were  tested  to  at  least  partial  destruction  under  the 

has  3  in.  travel  and  the  A-18-S  has  2^  in.  travel.    The  9,000  lb.  drop,  the  gears  being  supported  on  a  solid  anvil. 

Miner  A-59  gear  is  an  especially  long  gear,  not  usable  in  the  In  each  instance  successive  blows  were  given  frcon  heights 

standard  pocket  and  hence  not  included  in  the  U.S.R.A.  tests,  beginning  at  1  in.  free  fall  of  the  weight  and  increasing  by 

The  Sessions  K,  the  Sessions  Jumbo,  and  the  National  H-1  1  in.  increments,  a  record  being  made  of  the  pwint  at  which 

are  identical  with  the  same  types  of  draft  gear  in  the  U.S.R.A.  each  gear  went  solid  and  of  the  point  at  which  destruction 

tests.  began,  as  evidenced  by  scaling,  fracture,  bending  or  shorten- 

Column  3  gives  for  ready  reference  the  total  average  drop  ing  of  some  part  of  the  gear.  These  tests  are  of  the  kind  best 

test  value  of  5ie  several  types,  when  new  and  in  good  condi-  suited  to  show  the  ability  of  a  gear  to  receive  over-solid  blows 

tion,  as  found  in  the  U.S.R.A.  tests.    The  Miner  A-18-A  and  are  designed  to  penalize  weakness  instead  of  putting  a 

is  taken  the  same  as  the  A-18-S.    For  the  Miner  A-59  a  premium  upon  it,  as  set  forth  in  a  preceding  chapter  of  this 

value  is  taken  from  previous  tests  of  these  gears.  report.     It  will  be  noticed  that  some  of  the  gears  begin  to 
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show  evidence  of  distress  at  a  fall  of  just  a  few  inches  above 
the  solid  point. 

Summary  of  Destructive  Tests 

The  table  No.  V  has  been  prepared  to  show  the  results 
of  these  tests  and  to  grade  the  gears  as  to  destructive  value. 
It  is  quite  possible  that  a  repetition  of  lighter  blows  would 
in  each  instance  have  produced  failure,  but  it  is  believed 
that  no  great  error  is  made  by  this  comparative  grading. 

Column  3  gives  the  total  fall  required  to  close  the  gears 
during  this  particular  test.    In  some  instances  this  varies 


"..:.     '  .Table  V— 

Performance  of  Gears  in  Destructive  Tests 

■'       '':"■      ■              .       •.     .'    - 

9,000  lb. 

weight 

* 

•  '.  •■.  •■■  •,.. 

A 

2£-« 

.«**.• 

2  o 

'.'        '          •    .'     .•'■           -    .     '•*■           '     ''         -   A     •            '' 

.  _. "  . ;  - 

-j-O 

5     'o 

n   ■' 

•;■';;-'  -  -    '  '  '\''<  :■'. 

'■  '•'■:  -^  \    / 

c  — 

S!i 

C^'■^fc 

c^ 

....■  '    ■-         .V 

T-     U 

S.5 

rs.b  E 

=  >• 

«<  .. 

b  o'- 

rt  3  P 

.  *      '  »■      .'■'"■., 

^  b 

"-  o-i  « 

* ■       ■  •  •    .    '■■•'-    "» 

■  -* 

'=■£ 

fall 
int  r 
ilure 

2        i" 

"..  ■  >  ?  ■;-    'v".  -■■ '.'.  ■ 

'■.;-  :■•■''.  ■' ' 

5| 

2  a-2 
5  Bcr 

E   3 

Test 

"3  «* 

■J    01 

H-5 

Additi 
closin 
to  sla 

Avera 
lb.    w 
close 
gear  o 

Destn 
signec 
gear. 

Make  and 

Gear 

Inches 

.     Type  of  CTear 

No. 

'  •■.    ■ 

Inches 

fall 

1 

2 

3 

4 

3 

6 

7 

Westinghouse    D-3.. 

1 

18.5 

4 

Rapid 

19.8 

23.8 

Westinghouse    N.\-l 

6 

27.0 

4 

Rapid 

26.0 

30.0 

Sessions    K    

10 

15.2 

2 

Rapid 

18.8 

19.8 

Sessions  Jumbo    . . . 

13 

24.1 

4 

Slow 

28.1 

32.1 

Cardwell    0-25-A    .. 

16 

20.8 

2 

Rapid 

18.9 

20.9 

Cardwell   G-18-A    .. 

19 

20.3 

3 

Rapid 

19.6 

22.6 

Miner    A-18-S    .♦-. 

. ..        22 

16.5 

7 

Medium 

19.9 

26.9 

Miner    A-2  S    ... .. 

...        25 

12.5 

7 

Medium 

13.2 

20.2 

National    HI 

.  ..        28 

33.5 

17 

Slow 

31.2 

48.2 

National    M-1 

31 

19.5 
19.5 

10 
6 

Slow 
Slow 

19.2 
21.5 

29  2 

National    M-4 

34 

27.5 

Murray    H-25 

37 

17.7 

5 

.Medium 

17.0 

22.0 

Gould    175 

40 

17.4 

4 

Medium 

18.1 

22.1 

Bradford     K 

...        45 

ll.S 

1 

Rapid 

10.8 

11.8- 

Waugh    Plate    

.  ..        48 

12.2 

2 

Slow 

13.9 

15.9 

51 

14.3 

8 

Slow 

19.6 

27.6 

Harvey  2-8  in.  by  8 

in. 

54 

7.9 

5 

Melium 

9.5 

14.S 

Coil   springs   2-8   in. 

by 

.   8  in.  Class  G 

...        57 

5.8 

2 

Rapid 

5.8 

7.8 

slightly  from  the  figure  obtained  in  the  original  drop  tests, 
due  usually  to  the  fact  that  some  of  the  gears  could  not  be 
fully  restored  in  the  immediately  preceding  tests  with  coated 
friction  surfaces. 

Column  4  gives  the  additional  height  from  which  the 
9,000  lb.  weight  was  dropped,  reaching  this  by  increments 
of  1  in.  from  the  solid  point,  before  visible  distress  of  the 
gears  began. 

Column  5  has  been  inserted  to  denote  whether  the  failure 
from  this  point  on  developed  slowly  or  rapidly,  under  con- 
stantly increasing  falls. 

Column  6  gives  for  reference  the  figure  accepted  as  the 
average  total  fall  required  to  close  a  new  commercial  gear  of 
this  type,  when  in  good  condition,  this  column  being  the 
same  as  Column  10,  Fig.  16. 

Column  7  gives  the  comparative  destructive  values  as- 
signed the  several  types.  This  figure  is  obtained  by  adding 
to  the  average  drop  test  value  of  the  type  of  gear  as  given 
in  Column  6,  the  over-solid  values  in  Column  4.  Thus  in 
the  case  of  the  Westinghouse  D-3,  gear  No.  1  of  this  type 
was  subjected  to  this  test.  During  the  test  gear  No.  1  went 
solid  at  a  total  fall  of  18^/^  in.  and  at  a  total  fall  of  22 J^  in., 
or  4  in.  above  the  solid  point,  the  barrel  started  to  fail. 
Accordingly  the  destructive  value  of  this  gear  has  been  set 
by  adding  4  in.  to  the  average  total  fall  figure  19.8  in., 
giving  a  destructive  value  of  23.8  in.  The  same  practice  has 
been  followed  for  all  gears. 

Rivet  Shearing  Tests 

The  draft  gears  for  the  U.S.R.A.  cars  were  purchased  on 
the  requirement  that  they  be  of  "150,000  lb.  capacity"  and 
the  Mechanical  Committee  later  defined  a  150,000  lb.  ca- 
pacity draft  gear  in  the  following  words: 


"A  150,000  lb.  draft  gear  should  be  defined  as  one  that 
will  sustain  a  drop  of  16  in.  (including  travel  of  gear)  of  a 
9,000  lb.  weight,  without  shearing  the  rivets  of  one  or  both 
lugs,  which  are  to  be  secured  to  suitable  supporting  membeis 
by  nine  ^  in.  rivets  of  .15  carbon  or  under,  driven  in  9/1') 
in.  holes." 

A  representative  number  of  gears  of  each  type  used  on 
U.S.R.A.  cars  were  selected  at  random  and  subjected  to  the 
above  test.  The  average  of  the  results  for  each  type  was  use! 
to  determine  whether  or  not  that  type  of  gear  met  the  terms 
of  the  specifications.  In  these  tests  the  gears  were  supported 
upon  a  solid  anvil  and  the  weight  was  dropped  frtrni  suc- 
cessive heights,  increasing  by  1  in.  increments  until  the  rivet-? 
sheared. 

In  testing  the  Sessions  K  gears,  the  highest  capacity  gears 
sheared  the  rivets  at  a  lower  drop  than  the  lower  capacity 
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Flfl.  3— Diagrams  of  Rivet  Shearing  Action  of  Draft  Gears 

gears.  In  five  instances  the  rivets  sheared  before  the  solid 
point  of  the  gear  was  reached.  In  three  instances  the  rivets 
sheared  at  the  point  of  gear  closure;  and  in  but  two  instances 
did  it  require  a  blow  from  above  the  solid  point  to  shear 
the  rivets.  In  three  instances  the  rivets  were  sheared  at  a 
point  below  the  specification  requirement  when  the  successive 
blows  by  1  in.  increments  were  given  the  rivets.  In  each  of 
the  cases,  however,  when  the  gear  was  again  set  up  and  a 
single  blow  given  from  a  height  sufficient  to  produce  a  total 
fall  of  16  in.  the  rivets  did  not  shear.  Thus,  one  of  these 
gears,  when  given  blows  increasing  by  1  in.  increments, 
sheared  the  rivets  at  a  total  fall  of  11  in.,  and  when  it  was 
immediately  thereafter  given  a  single  blow  from  a  total  fall 
of  16  in.  the  rivets  were  not  sheared.  The  rivets  in  this 
re-test  sheared  at  the  next  blow,  or  at  a  total  fall  of  17.2  in. 
For  the  Sessions  gears  it  required  on  the  average  2.7  in. 
less  fall  to  shear  the  rivets  than  to  close  the  gears.    In  the 
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W'estinghouse  D-3  gears  the  rivets  usually  sheared  1  in.  above 
the  solid  point,  although  in  a  few  instances  it  required  an 
over-solid  blow  of  2  in.  to  produce  shear.  In  the  Cardwell 
G-25-A  gears  it  required  on  the  average  an  over-solid  blow 
of  3.2  in.  to  shear  the  rivets.  In  one  instance  a  4  in.  over- 
solid  blow  was  necessary.  In  the  Murray  H-25  gears  it  re- 
quired an  average  over-solid  blow  of  2.4  in.  to  shear  the 
rivets. 

Considering  the  Westinghouse,  Cardwell  and  Murray 
gears,  it  will  be  noted  that  the  number  of  over-solid  blows 
required  to  shear  the  rivets  is  in  inverse  relation  to  the  over- 
solid  sturdiness  or  destructive  value  of  the  gears  as  given 
in  Table  V.  The  short  travel  of  the  Sessions  K  gear  necessi- 
tates a  higher  ultimate  resistance,  so  that  the  elastic  limit 
of  the  Yi  in.  rivets  is  j>assed  before  the  gear  goes  solid.  In 
considering  this  test  it  should  be  remembered  that  the 
eighteen  ^  in.  rivets  (9/16  in.  when  driven)  have  a  shear- 
ing area  of  4.47  sq.  in.,  giving  an  ultimate  shearing  value 
of  approximately  189,000  lb.,  with  an  clastic  limit  in  shear 
of  approximately  135,000  lb.  In  practice  the  rear  draft  lugs 
each  have  twelve  ^  in.  rivets  in  15/16  in.  diameter  holes, 
or  a  shearing  area  of  16.57  sq.  in.,  with  an  ultimate  shear- 
ing value  of  700,000  lb.,  or  an  elastic  shearing  limit  of 
500,000  lb. 

Table  VI  has  been  prepared  to  show  the  results  of  these 
J/2  in.  rivet  shearing  tests  made  for  the  acceptance  of  gears 
for  U.S.R.A.  cars. 

TvBLE   VI — Results  of    ^-In'.   Rivet   Shearing  Tests.      Draft  Geaxs  for 

U.  S.  R.  A.  Cars  9,000-Lb.  Drop 

9,0O0-L6.    Drop 

Total  fall  to  close  Total  fall  to  shear 

gear,  inches  rivets,  inches 

Number,. -^ ■ n  , ^ : \ 

Make  and  type       of  gears  Maxi-      Mini-  ^  Maxi-     Mini- 

of  Bear  tested     mum       mum     Average     mum       mum     Average 

1  2  3  4  5  6  7  8 

WestinKhouse    D-3..      18         21.6         18.6         19.9         22.6         19.6         21.0 

Sessions     K     10         23.1         18.1         20.5         22.1         11.0         17.8 

Lardwell  G-2S-A....       S         17.6         15.6         16.6        20.6        19.5         19.8 
Murray    H-25 7  17.8         16.8         17.6         20.8         17.8         20.0 

In  order  to  show  for  comparison  how  all  of  the  gears  per- 
form in  this  test,  and  in  order  to  study  the  specifications  in 
the  light  of  a  full  knowledge  of  each  particular  gear,  one  of 
each  type  of  gear  in  the  tests  was  subjected  to  the  Yi  in. 
rivet  shearing  test.  This  was  done  after  the  car-impact  tests 
and  was  the  final  test  given  the  gears. 

The  results  are  given  in  Table  VII,  the  several  columns 
of  which  are  described  as  follows: 

Table  VII— Perfobmance  of  Gears   in    M-In.   Rivet   Shearing  Tests 

"•Srt        ""u         ^^  "-u  o 

..Cr.-,..      ,     ««--3.-H.g  -^-g    -sj^    'Z'S    °s 

->.'.;.-  £0"*'-'  K^^  2*'«  o*"-'  =•" 

Type  and  make  of     gear               ;■  •  H  H  fa  H  H  O 

1                  --■■■''■■'  2         3  4           5            6            7 

Westinghouse  D-3 2  19.50  17  2.47  19.5  one 

Westinihouse   NA-1 7  26.00  21  2.66  23  7  both 

s^essionq    K                             H  20.06  11  1.4S  12.5  one 

Wessons   Tunibo 14  27.06  14  2.10  16.1  both 

-ardwell    G™5A 17  20.75  20  2.75  22.8  one 

cfrdwell     G-ISA                         20  18.29  18  3.29  21.3  one 

M^nerA-18S 23  19.52  17  2.47  19.5  one 

MSerA-2S    26  13.53  11  2.53  13.5  one 

N-SalH-i"  ".■".".          29  32.50  9  1.00  10.0  one 

N'atOM     M-1                       32  18.53  17  2.53  19.5  one 

^atS   M-4 35  23.46  17  2.30  19.3  both 

\WavH^25 38  16.47  16  2.47  18.5  both 

S  175 41  17.44  16  2.44  18.4  both 

Iradfordk .    46       8.44  »  2.44  10.4  one 

VaSh    Plat; ..  49  13.25  11  2.25  13.3  one 

hrirtv             .-..  52  18.21  12  1.95  14.0  one 

larvcyi-s'in:  by's'in/'spVings....  55  10  76  8  1.76         9  8  one 

Coil  springs  2-8  in.  bv  8  in..  Class  G.  SB      5.70  7  1.70        8  7  one 

>oHd  steel  block "*  •  •  •         *•"  

Column  3  gives  the  original  total  fall  required  to  close 
each  gear.  During  this  test  care  was  taken  to  see  that  all 
gears  were  up  to  this  original  capacity. 

Column  4  gives  the  free  fall  required  to  shear  the  rivets 


of  one  or  both  lugs.  This  height  of  fall  was  reached  through 
successive  blows  increasing  by  1  in.  increments.  * 

Column  5  gives  the  actual  amount  of  gear  closure  obtained 
in  this  test  with  the  free  fall  of  Column  4. 

Column  6  gives  the  total  fall  required  to  shear  the  rivets, 
this  being  the  sum  of  the  quantities  in  Columns  4  and  5. 

Column  7  denotes  whether  one  or  both  lugs  sheared,  this, 
however,  being  of  secondary  interest. 

In  each  of  these  tests  the  rivet  samples  were  analyzed  and 
the  carbon  content  in  no  instance  exceeded  .15,  the  usual 
average  ranging  from  .09  to  .12. 

Some  of  these  results  wiU,  at  first  thought,  appear  incon- 
sistent, but  a  more  careful  study  will  show  that  the  results 
in  general  are  approximately  what  shcxild  be  expected  when 
gears  of  different  travels  and  capacities  are  tested  upon 
undersized  rivets.  Thus  the  gears  generally  may  be  divided 
into  two  classes:  those  closing  at  four  miles  per  hour  or  more 
in  the  car-impact  tests  and  those  closing  at  less  than  four 
miles  per  hour.  Seven  types  as  follows  fall  in  the  higher 
class : 

National  H-1.     .\  '    >  > 

National  M-1.       :   /    v ->  :'-n> 

National  M-4.  '  ;•  .."    : '  -. 

Miner  A-18-S.       "  '"  '   ;'  \:    •  :  >^  v: 

Westinghouse  NA-1. 

Sessions  Jumbo.  .  j- 

Sessions  K. 

It  will  be  noted  that  in  no  case  did  a  gear  of  this  class  re- 
quire an  over-solid  blow  to  shear  the  ^^  in.  rivets.  In  six 
cases  the  rivets  sheared  before  the  gears  went  solid  and  in 
the  remaining  case  the  rivets  sheared  at  the  solid  point. 
Furthermore,  as  might  be  expected,  the  gears  of  short  travel 
usually  sheared  the  rivets  earlier  than  those  of  equal  ca- 
pacities and  longer  travel. 

,  A  more  clear  understanding  of  this  action  will  be  had  frcxn 
the  diagrams  of  Fig.  3.  At  the  top  of  this  figure  is  shown  a 
straight  line  diagram  of  a  gear  of  34.2  in.  drop  capacity  and 
of  3)4  in-  travel.  The  ultimate  resistance  of  this  gear  is 
189,000  lb.  and  the  eighteen  ^  in.  rivets  should  shear  at  the 
same  value,  or  just  when  the  gear  goes  solid.  Next  there  is 
shown  a  diagram  of  a  2  in.  travel  gear  of  the  same  ultimate 
resistance,  189,000  lb.,  and  with  this  gear  also  the  rivets 
should  just  shear  at  the  solid  point,  but  which  in  this  case 
would  be  at  21  in.  drop  instead  of  34.2  in.  Next  is  shown 
the  diagram  of  a  gear  of  2  in.  travel  but  of  the  same  capacity 
(34.2  in.  drop)  as  the  3%.  in.  travel  gear  at  the  top  of  the 
figure.  The  ultimate  resistance  of  the  gear  would  in  this 
case  be  307,000  lb.  and  the  rivets,  which  have  the  value  of 
189,000  lb.,  should  shear  at  1.23  in.  gear  travel  or  at  a  drop 
of  but  12.9  in.  This  gear,  therefore,  which  is  of  the  identical 
capacity  as  the  3  J4  in-  travel  gear,  will  shear  the  rivets  at 
Y2.9  in.  drop,  whereas  the  3%  in.  travel  gear  will  require 
34.2  in.  drop.  This  increase  in  drop  is  due  solely  to  the 
increased  travel  of  the  gear  with  consequent  decrease  in  ulti- 
mate resistance.  At  the  bottom  of  Fig.  41  are  shown  super- 
imposed diagrams  of  two  gears,  each  of  2^^  in.  travel,  but 
the  one  of  26.2  in.  drop  capacity  and  the  other  39.3  in.  drop 
capacity,  or  just  50  per  cent  increase.  In  the  case  of  the 
lighter  capacity  gear  the  rivets  do  not  shear  until  the  gear 
goes  solid  or  at  26.2  in.  fall.  In  the  case  of  the  larger  ca- 
pacity gear  the  rivets  would  shear  at  17.6  in.  drop.  Here 
is  shown  how  by  simply  increasing  the  capacity  of  the  gear 
50  per  cent  the  Y  in.  rivets  are  caused  to  shear  13.1  in.  lower 
than  with  the  lighter  capacity  gear.  These  conditions  are 
for  straight  line  gears  and  for  shearing  the  rivets  at  a  single 
blow.  When  a  succession  of  blows  is  given  from  varying 
heights  the  difference  becomes  even  more  marked,  as  a 
heavier  capacity  gear  begins  to  punish  and  permanently  de- 
form the  light  rivets  early  in  the  test. 

The  above  principles  are  reflected  in  the  test  results.  Thus 
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the  Sessions  K  gear  and  the  Cardwell  G-25-A  were  of  prac- 
tically equal  drop  test  capacity  but  different  travels,  namely, 
2  1/16  in.  and  2^  in.  respectively.  The  Sessions  K  gear 
(2  1/16  in.  travel)  sheared  the  rivets  at  12.5  in.,  while  the 
Cardwell  (2^  in.  travel)  sheared  them  at  22.8  in.  Again, 
the  National  H-1  gear  sheared  the  rivets  at  10  in.  fall,  while 
the  National  M-1  gear  sheared  them  at  19.5  in.  fall.  Here 
the  travels  of  the  gears  are  the  same,  but  one  gear  had  a 
drop  test  capacity  of  32.5  in.,  while  the  other  had  18.5  in. 

An  effort  was  also  made  to  test  all  the  gears  on  full-sized 
rivets,  a  total  of  twenty-four  %  in.  rivets  (16.57  sq.  in.) 
being  used  for  the  two  lugs.  The  three  gears  tested  in  this 
way  failed  which  showed  the  futility  of  attempting  to  use 
this  method  of  testing.  From  this  experience  and  from  careful 
study,  it  is  believed  the  present  J^  in.  rivet  shearing  test  is 
not  a  fair  method  of  grading  gears.  Car  sills  are  designed 
for  a  load  of  500,000  lb.  and  it  therefore  should  not  be  ex- 
pected to  hold  the  draft  gear  to  the  limits  required  by  this 
light  test.  It  is  believed  possible,  however,  to  develop  a  rivet 
shear  test  to  grade  gears  of  all  capacities,  and  investigations 

•  have  been  outlined  to  develop  a  test  of  this  character.     In 
this    work    the    following    points    will    be    established    or 

•  disproved:  "^  j 

■■:•-    1,     That  rivet  shearing  tests  should  be  designed  to  show 
smoothness  of  action  and  the  ultimate  dynamic  resistance. 
2.     That  such  tests  should  not  be  carried  bevond  the  solid 


point  of  the  gear,  because  of  the  fact  that  all  gears  are  not  of 
equal  rigidity  when  solid. 

3.  That  the  rivets  should  be  of  such  area  that  a  single 
blow  may  be  given  from  a  stated  height,  within  the  capacity 
of  the  gear,  and  the  rivets  not  be  sheared. 

4.  That  the  rivets  should  shear  at  a  blow  from  not  more 
than  a  stated  height  above  the  solid  point;  this  in  order  to 
penalize  over-solid  weakness  of  construction.  "" 

5.  That  the  tup  should  not  be  dropped  through  successive 
heights  increasing  by  1  in.  increments  because  of  passing  the 
elastic  shearing  limit  of  the  rivets  before  the  gear  is  solid, 
but  that  the  gear  should  be  set  up  on  lugs  or  the  equivalent 
and  a  single  blow  given  from  a  specified  height  for  that  par- 
ticular gear  and  the  rivets  not  be  sheared.  Using  a  new  set 
of  lugs,  another  single  blow  should  be  given  from  a  second 
specified  height  at  which  the  rivets  should  shear.      ' 

6.  That  the  number  of  rivets  used  and  the  heights  of 
drop  should  not  be  the  same  for  all  gears  but  should  be  set 
for  each  type  in  accordance  with  its  capacity  and  travel. 

7.  That  the  rivet  area  and  height  of  fall  should  be  de- 
termined by  the  drop  test  capacity  and  travel  of  the  gear. 

8.  That  the  test  rivets  should  be  of  high  carbon  steel  or 
other  material  having  a  high  elastic  shearing  limit;  this  in 
order  to  avoid  the  uncertainty  of  the  exact  shearing  point. 

9.  That  when  all  gears  are  constructed  of  equal  travel  the 
question  of  rivet  shearing  tests  will  be  greatly  simplified. 


Car  Inspectors  Propose  Change   in  Interchange   Rules 


} 

Suggestions  Ljtrgely  Intended  to  Remove  Conflicts 
and      to      Effect      Uniformity      of      Application 


\J 


I**I  the  April  issue  of  the  Railway  Mechanical  Engineer,  page 
233,  appeared  the  first  installment  of  the  transcript  of  the 
proceedings  of  an  open  meeting  of  the  executive  committee 
of  the  Chief  Interchange  Car  Inspectors'  and  Car  Foremen's 
Association  of  America,  held  at  the  Hotel  Sherman,  Chicago, 
on  March  3  and  4,  1921,  for  the  purpose  of  recommending 
changes  in  the  Rules  of  Interchange.  The  following  is  a  con- 
tinuation of  the  dis(fussion  which  took  place  at  that  meeting. 
At  the  opening  of  the  session  on  March  4,*  attention  was 
called  to  the  fact  that  Henry  Boutet,  one  of  the  founders  of 
the  As.sociation  and  chief  interch^mge  inspector  at  Cincinnati, 
Ohio,  was  unable  to  be  present  on  account  of"  serious  illness, 
and  the  secretary  was  instructed  to  express  to  him  in  suitable 
manner  the  sympathy  of  the  members  present. 


M. 


Proposed  Change  in  Rule  4 
E.  Fitzgerald:     I  move  the  following  change  in  Rule 


Eliminate  from  the  fourth  paragraph  of  Rule  4,  the  words  "with  the  ex- 
ception of  the  cases  provided  for  in  Rules  56.  57  and  70." 

Rule  56  pertains  to  cars  intended  to  be  equipped  with 
metal  brake  beams  and  so  stenciled  if  found  with  wooden 
brake  beams.  Rule  57  has  to  do  with  cars  not  equipj)ed 
with  A.  R.  A.  standard  l}i"  air  brake  hose,  and  Rule  70 
deals  with  steel  wheels.  ■  It  is  absurd  to  permit  the  owners 
of  equipment  to  hold  you  responsible  for  wrong  repairs  to 
steel  wheels,  when  they  will  not  give  owners  who  have  cars 
equipped  with  more  expensive  devices  similar  protection. 
The  case  of  the  brake  beams  is  fully  taken  care  of  and  if 
an  intermediate  line  repairs  a  car  with  wooden  brake  beams 
under  it,  they  may  bill  the  owner.  If  the  car  is  stenciled 
the  owner  must  use  his  repair  cards  as  joint  evidence.  In 
the  case  of  the  wheels  we  have  a  recent  arbitration  decision. 
This  is  a  defect  that  cSnnot  be  detected  at  night  and  the 


handling  line,  that  did  not  make  the  repairs,  is  heavily  pen- 
alized when  it  should  not  be. 

Chairman  Gainey:  I  do  not  agree  that  those  defects  can- 
not be  detected  at  night.  If  a  man  cannot  detect  a  cast  iron 
wheel  from  a  steel  wheel,  we  might  as  well  quit  inspecting 
at  night. 

M.  E.  Fitzgerald:  Cast  steel  wheels  are  overlooked  be- 
cause the  stenciling  is  bad.  In  many  cases  owners  are  put- 
ting them  in  and  permitting  the  cars  to  run  and  the  handling 
lines  are  being  heavily  penalized.  You  have  a  car  equipped 
with  steel  sills  and  you  pull  them  out  and  put  in  wooden 
timbers.  The  only  redress  the  owner  has  is  joint  evidence. 
There  is  as  much  money  involved  as  in  steel  wheels;  why 
shouldn't  the  man  with  the  steel  wheels  do  the  same  thing? 

The  motion  was  seconded  and  carried. 

Mr.  PeUien's  motion  was  carried. 

Change  in  Preface 

F.  H.  Hanson:  I  would  like  to  make  recommendations 
for  a  change  in  preface  of  these  rules.  The  first  paragraph 
reads  as  follows: 

These    rules   make   car   owners   responsible   for,    and    therefore   chargeablo 
with,  repairs  to  their  cars,  except  as  otherwise  Provided. 

I  move  that  the  words  "except  as  otherwise  provided" 
be  stricken  from  the  rules  for  the  reason  that  they  are 
nothing  but  a  loophole  giving  various  roads  a  chance  to 
deviate  from  the  M.  C.  B.  rules.  If  we  are  going  to  have 
rules,  let  us  make  them  so  they  can  be  lived  up  to  in  one 
part  of  the  country  as  well  as  in  another  part  of  the  country. 
Recently  we  had  an  agreement  under  consideration  and  when 
I  took  it  up  with  the  other  party  as  to  why  they  wanted 
certain  paragraphs  in  the  agreement,  when  I  thought  all 
that  was  necessary  was  to  say  that  the  interchange  would  be 
handled   in  accordance  with  interchange  rules,  they  called 


May,  1^1 


RAILWAY  MECHANICAL  ENGINEER 


305 


attention  to  the  preface  saying  "except  as  otherwise  pro- 
vided" and  said  that  they  expected  to  take  advantage  of 
those  words. 

The  motion  ivas  seconded. 

F.  W.  Trapnell.  "Except  as  otherwise  provided"  refers 
to  Rules  32,  48  and  49. 

C.  M.  Hitch:  How  can  any  interchange  association  or 
any  other  body  make  a  local  agreement? 

F.  W.  Trapnell:  I  do  not  know  of  any  local  agreements 
running  in  the  country  today  with  any  interchange  associ- 
ations except  as  to  costs.  There  is  a  provision  in  the  trans- 
fer rule  whereby  the  A.  R.  A.  says  "unless  otherwise  pro- 
vided." That  is  merely  a  matter  of  otherwise  providing  for 
the  collecting  of  the  cost  of  the  transfer. 

C.  J.  Wymer:  Automatically  this  abrogates  all  of  the 
penalty  rules.    I  do  not  like  to  be  quite  so  radical. 

A.  Herbster:  Could  that  not  be  taken  care  of  by  making 
it  read  "Except  as  otherwise  provided  in  these  rules"? 

F.  H.  Hanson :  I  did  not  mean  to  take  out  the  responsi- 
bility contained  in  Rule  32.  I  would  like  to  see  the  rules 
so  worded  as  to  still  keep  in  effect  Rule  32  as  far  as  wrecks, 
derailments,  etc.,  are  concerned,  without  allowing  any  road 
to  draw  up  any  agreement  that  will  conflict  with  the  A.  R. 
A.  Rules. 

The  motion  was  lost. 

Rule  9 

M.  E.  Fitzgerald-  I  move  that  a  reference  be  put  in 
Rule  9,  page  28,  that  repairing  lines  must  state  the  type  of 
triple  valve  when  stenciled  on  the  car,  or  not  stenciled. 

The  motion  was  seconded  and  carried. 

Role   14 

F.  W.  Trapnell:  Under  Rule  14,  second  paragraph,  it 
says: 

Facinir  the  B  end  of  car,  in  their  order  on  the  right  side  of  car,  wheels, 
journal  boxes  and  contained  parts  shall  be  known  as  Rl,  R2,  R3  and  R4. 
and  similarly  those  on  the  left  side  of  car  shall  be  known  as  Ll,  L2,  L3 
and  L4. 

I  move  that  the  side  of  a  car  be  from  comer  post  to  comer 
post  on  the  right  side,  and  from  corner  post  to  comer  post 
on  the  left  side  in  accordance  with  this  rule. 

The  motion  was  seconded  and  carried.  v 

Rule  17 

F.  H.  Hanson:  Referring  to  paragraph  I,  second  par- 
agraph, Rule  17,  which  reads: 

Cotter  keys  ate  not  to  be  applied  to  knuckle  jrfns  of  couplers  on  cars 
othei    than   hopper   and   fixed-end    gondolas. 

I  move  that  it  be  changed  to  read: 

Cotter  keys  to  be  applied  to  knuckle  pins  of  couplers  on  all  open  top 
equipment   except   flat   cars. 

Practically  all  open  top  equipment  is  used  in  dumping 
machines. 

The  motion  was  seconded  and  carried. 

M.  E.  Fitzgerald  (C.  &  E.  I.):  I  do  not  recall  having 
heard  any  discussion  on  Rule  3.  There  is  confliction  between 
Rule  2  and  Rule  3.  For  instance,  Rule  3  says  that  cars  will 
not  be  accepted  in  interchange  unless  equipped  with  all  metal 
brake  beams.  What  should  you  do  with  the  car  under  load  ? 
Rule  2  says  loaded  cars  must  be  accepted,  and  it  specifies 
certain  exceptions,  which  are  not  those  in  Rule  3.  I  move 
that  it  is  the  opinion  of  this  Association  that  the  reference 
in  Rule  3  covers  loaded  or  empty  cars. 

Secretary  Elliott:    What  paragraph? 

M.  E.  Fitzgerald:  All  of  them.  I  merely  called  your 
attention  to  one.  If  the  car  is  offered  to  you  loaded  and  you 
accept  it  and  run  it  and  again  load  it,  you  never  get  to  the 
point  where  the  correction  called  for  in  Rule  3  is  made.  You 
should  mak^  the  delivering  line  apply  the  metal  brake  beams 
before  they  offer  the  car,  either  loaded  or  empty.  The  rule 
merely  says  "Car." 

The  motion  was  seconded. 


J.  J.  O'Brien:  Do  I  understand  Mr.  Fitzgerald's  motion 
to  mean  tiiat  he  desires  to  stop  the  movement  of  trafi&c  on 
loaded  equipment  simply  because  the  car  has  wooden  brake 
beams  ?  I  do  not  think  we  want  to  go  on  record  as  interfering 
with  the  loaded  equiponent.  Rule  2  specifically  states  that 
loaded  cars  shall  not  be  rejected.  On  empty  cars  it  is 
different. 

M.  E.  Fitzgerald:  Rule  2  says  that  loaded  cars  must  be 
accepted  with  certain  exceptions.  Rule  3  states  plainly  that 
cars  will  not  be  accepted  in  interchange  unless  equipped  with 
all-metal  brake  beams,  and  several  other  items.  What  is  the 
inspector  going  to  do?  I  want  the  rule  written  so  he  is  clear 
on  it.  The  items  I  refer  to  are  minor  repairs, — brake  beams 
and  hooks  on  refrigerator  cars  to  hold  the  doors  open, — and 
when  that  rule  was  made  it  was  the  intention  to  enforce  the 
application  of  those  standards.  If  you  permit  the  car  to  move 
and  I  accept  it  under  load  and  run  it  with  the  wooden  brake 
beams,  I  unload  it,  load  it  again  and  permit  it  to  run  with 
those  brake  beams  and  the  other  fellow  has  to  take  it.  You 
will  eliminate  the  necessity  for  the  rule  if  you  enforce  it  as 
the  Association  intended.  Tie  the  car  up  and  make  the  road 
with  the  car  in  its  possession  apply  those  standard  features; 
that  was  the  object  of  the  mle, 

C.  J.  Wymer  (C.  &  E.  I.) :  If  this  is  intended  to  apply  to 
empty  or  loaded  cars,  it  ought  to  say  so;  it  is  in  contradiction 
to  Rule  2.  If  it  only  applies  to  empty  cars,  it  should  say  so 
and  remove  that  conflict. 

The  motion  was  carried. 

F.  H.  Hanson  (N.  Y.  C.) :    Rule  18,  page  37,  reads: 

When  A.  R.  A.  couplers  of  another  make  are  applied  to  a  car,  the  un- 
coupling arrangement  shall  be  made  operative  at  the  expense  of  the  company 
making  the  repairs. 

I  move  that  the  following  be  added  to  that  paragraph: 

except  when  applyins  Type  D  couplers  in  place  of  old  style  couplers. 

In  that  event  the  expense  for  applying  the  uncoupling 
attachments  should  be  borne  by  the  car  owner. 

The  motion  was  seconded  and  carried. 

Mr.  Jameson  (Southern) :  The  second  paragraph  of  Rule 
22  reads  in  j>art: 

Longitudinal  sills  (intermediate  or  side  sills)  may  be  spliced  at  both  ends, 
on  either  side  of  body  bolster.  , 

A  strict  interpretation  means  that  you  cannot  splice  center 
sills  except  at  one  end  of  the  car.    Should  it  not  read : 

Longitudinal  sills  may  be  spliced  at  both  ends. 

C.  J.  Wymer:  The  mle  says  "Longitudinal  sills  (inter- 
mediate or  side  sills)".  That  tells  you  what  is  meant  by 
longitudinal  sills.  It  confines  the  rule  to  intermediate  and 
side  sills,  otherwise  there  would  be  no  need  for  the  paren- 
thesis. -•  : 

P.  M.  Kilroy  (St.  Louis-South  Westem) :  It  seems  to  me 
that  is  put  in  to  meet  the  point  raised.  It  is  enclosed  in  paren- 
thesis to  make  it  clear  that  you  can  do  exactly  what  he  says 
you  cannot  do. 

M.  E.  Fitzgerald :  As  I  read  that  rule,  if  you  want  to  find 
out  about  splicing  sills  on  either  end  you  would'read,  "Longi- 
tudinal sills  may  be  spliced  at  both  ends,"  then,  "intermediate 
or  side  sills  on  either  side  of  the  body  bolster."  Then  find 
out  what  you  can  do  with  the  center  sills.  The  intermediate 
and  side  sills  may  be  spliced  on  either  side.  The  rule  is  clear 
and  you  can  splice  all  longitudinal  sills  on  both  ends. 

Mr.  Jameson :  I  agree  that  is  what  the  mle  meant  to  con- 
vey, but  it  does  not  so  state. 

A.  Herbster  (N.  Y.  C):  Shouldn't  the  correction  be  in 
the  second  pxaragraph  on  page  40,  which  deals  with  the  splic- 
ing of  center  sills? 

Mr.  Jameson:  I  move  that  we  amend  this  by  making  it 
read:  ,  ,  ^; 


Longitudinal  sflls  may  \>e  SiJiced  at  both  ends. 
on  either  side  of  body  bolster. 


Intermediate  or  side  stilt 


The  motion  was  seconded  and  carried. 

C.  M.  Hitch  (B.  &  O.):     Referring  to  Rule  23,  I  under- 
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stand  there  was  quite  a  discussion  not  long  since  by  a  body 
of  car  men  as  to  what  portion  of  a  cast  steel  truck  side  com- 
prised what  is  termed  the  "tension  member,"  I  would  like 
to  ask  the  views  of  this  body  on  that  question. 

W.  K.  Gonnerman  (B.  &  O.):     I  have  always  considered 
the  lower  part  the  tension  member  and  the  upper  part  the  cora- 
•  pression  member. 

H.  W.  L.  Forth   (Swift  &  Co.):     From  an  engineering 

•viewpoint  there  are  only  two  pieces  of  truck  side  frame  that 

are  tension  members  and  those  are  the  columns.    The  forces 

that  take  place  in  the  so-called  bottom  cord  are  alternating; 

;.  they  may  be  either  compression  or  tension.     That  has  been 

demonstrated  in  tests  at  Purdue  University  and  also  in  tests 

J. made  at  the  University  of  Illinois. 

^      P.  M.  Kilroy:    It  is  true  that  from  an  engineering  stand- 
point the  columns  are  the  true  tension  members,  but  there  is 
also  considerable  tension  between  the  oil  box  and  the  column 
in  the  bottom  member,  it  may  be  alternating  just  as  Mr.  Forth 
.isays — but  I  think  it  would  be  perfectly  clear  to  say  that  the 
'  top  member  was  in  compression  and  the  bottom  one  in  tension. 

M.  E.  Fitzgerald:  If  that  is  a  fact,  the  prints  submitted 
by  the  A.  R.  A.  are  improperly  marked. 
.'  H.  W.  L.  Forth:  That  is  the  exact  reason  why  the  Com- 
mittee on  Welding  marked  the  prints  as  they  did, — from  the 
tests  that  have  been  made  at  Purdue  and  Illinois.  They 
found  that  these  alternating  stresses  are  in  the  members  of 
?  the  so-called  bottom  chord  between  oil  boxes. 

C.  M.  Hitch :  That  answers  my  question  in  a  way,  but 
I  believe  the  bottom  member  of  the  cast  steel  truck  side  is 
termed  the  "tension  member"  and  I  believe  that  was  the  por- 
tion of  the  truck  side  it  was  intended  should  not  be  welded, 
for  the  reason  that  most  of  the  trouble  is  in  this  member.  I 
consider  it  a  dangerous  practice  to  attempt  to  weld  it. 

Inasmuch  as  it  has  been  discussed  by  other  bodies  as  well 
as  here  today,  I  move  that  this  body  ask  the  Arbitration  Com- 
mittee for  an  interpretation  as  to  what  portion  of  the  cast  steel 
truck  side  frame  constitutes  the  tension  member  and  what  con- 
stitutes the  compression  member.  The  motion  was  seconded. 
:  E.  H.  Mattingley  (B.  &  O.,  C.  T.) :  I  would  like  to  re- 
quest Mr.  Hitch  to  include  in  his  motion  that  a  foot-note  be 
added  stating  that  this  refers  to  bottom  members  only.  I  do 
not  believe,  gentlemen,  that  there  are  any  car  men  handling 
the  repairing  of  cars  today  who  do  not  consider  the  bottom 
member  of  the  truck  side  frame  as  the  tension  member.  You 
may  talk  about  your  engineering  features,  etc.,  but  it  prac- 
tically replaces  with  a  later  modem  device  the  arch  bar,  as  the 
gentleman  illustrated.  The  Arbitration  Conwnittee  and  the 
Welding  Committee  had  in  mind,  as  I  understand  it,  that 
the  bottom  member  of  the  side  truck  frame  should  not  be 
welded. 

Mr.  Mattingley' s  suggestion  was  included  in  the  motion. 

M.  E.  Fitzgerald:  If  this  goes  into  effect,  hundreds  of 
cars  already  welded  will  be  refused  in  interchange  as  not 
complying  with  the  rules.  Some  exceptions  will  have  to  be 
made  as  to  dates  of  welding,  excepting  those  previously  welded 
on  authority  of  the  Association's  prints. 

C.  M.  Hitch :  If  this  rs  submitted  to  the  Arbitration  Com- 
mittee it  will  go  to  the  proper  place  to  be  determined.  It 
should  be  determined  because  car  men  are  in  doubt  as  to  its 
meaning  throughout  the  country. 

The  motion  was  carried. 

Mr.  Pellien  (Ass't.  C.  I.  I.,  Buffalo,  N.  Y.) :  Under  Rule 
32  I  would  like  to  insert  a  new  paragraph.  Call  it  para- 
graph (0): 

Damage  to  any  car  if  caused  by  clam  shell  or  bucket  in  loading  or 
anloadine. 

Many  cars  are  being  damaged  in  tUis  manner  at  industrial 
plants,  which  damage  cannot  be  termed  other  than  unfair 
handling  and  is  not  protected  by  the  present  rules.  We  are 
having  a  number  of  those  cases  in.  the  Buffalo  district  and 
we  feel  that  Rule  32  is  not  explicit  enough  to  place  the  re- 
sponsibilit}'  with  the  delivering  line. 


/  m^rve  that  this  change  be  recommended. 

The  motion  was  seconded  and  carried. 

M.  W.  Halbert  (Chief  Inspector,  St.  Louis,  Mo.) :  I  move 
that  the  first  paragraph  of  Rule  32  be  changed  to  read  as 
follows:  ^ 

Dome  covers,  safety  valves  or  outlet  caps  missing  from  tank  cars. 

It  is  felt  that  the  importance  of  the  outlet  cap  should  be  so 
generally  recognized  that  the  attention  given  it  would  make 
it  next  to  impossible  for  it  to  be  lost  under  fair  usage. 

The  motion  was  seconded. 

F.  W.  Trapnell  (Kansas  City,  Mo.)  Suppose  this  tank 
is  shifted  and  the  outlet  boot  is  broken  off  and  missing,  we 
would  have  to  card  the  cap  but  would  have  no  place  to  put 
it  on  because  the  owner  would  be  responsible  for  the  outlet 
boot. 

M.  W,  Halbert:  That  is  only  a  technical  point;  we  all 
know  there  are  a  great  many  of  these  outlet  caps  left  dangling 
to  the  chain.  They  are  not  put  in  the  proper  place  and  they 
become  lost. 

Secretary  Elliott:  The  case  Mr.  Trapnell  mentioned  is 
exceptional.  From  the  experience  we  have  had  with  tank 
cars,  I  think  when  the  outlet  cap  is  gone  it  is  through  care- 
lessness, not  through  maintenance.  They  are  so  important 
that  they  should  be  maintained.  That  note  will  be  a  reminder 
to  the  car  inspectors  to  particularly  notice  those  things. 

F.  W.  Trapnell:  At  large  interchange  points  we  find  it  to 
be  a  fact  that  with  that  outlet  cap  on,  they  fail  to  close  their 
outlet  valve.  The  minute  the  least  thing  goes  wrong  you 
have  lost  your  tank  of  oil.  The  car  goes  to  the  man  at  the 
refinery  or  to  the  owner  of  the  tank.  He  unloads  it,  leaves 
his  outlet  cap  down,  and  if  it  hangs  low  enough  to  strike 
the  rails,  it  is  lost  when  the  switching  crew  comes  in  to  switch 
that  car  out,  perhaps  on  the  right  of  way  of  the  refinery  that 
owns  the  tank.  Then  the  car  is  handled  maybe  fifty  or  sixty 
miles  and  delivered  to  somebody  else.  You  want  to  penalize 
the  railroads  for  the  owner's  carelessness.  The  roads  do  not 
have  inspectors  at  all  of  those  points  by  any  means.  I  do  not 
believe  that  they  should  be  made  the  delivering  line's  respon- 
sibility. 

Mr.  Koeneke  (Indiahoma  Refining  Company) :  It  is  abso- 
lutely obligatory  to  load  the  car  with  the  cap  off.  The  valve 
must  be  tight  or  the  car  cannot  be  loaded.  Furthermore,  if 
a  car  is  shipped  to  an  industry  on  a  railroad  and  a  cap  is 
left  off  after  unloading,  it  is  the  railroad  inspector's  duty 
to  see  that  the  cap  is  applied.  It  is  against  the  regulations 
of  the  Bureau  of  Explosives  to  leave  the  cap  off. 

F.  W.  Trapnell:  I  was  chairman  of  a  committee  that 
visited  about  seven  refineries  in  our  territory  with  a  delegation 
of  foremen  appointed  by  the  Superintendent's  Association  and 
no  one  knew  of  our  mission.  In  one  case  we  asked  a  fore- 
man to  take  off  several  caps.  Two  of  them  were  leaking  a 
stream  bigger  than  your  two  fingers.  Those  caps  were  never 
off  when  he  started  to  load. 

A.  S.  Sternberg  (Belt  Ry.  of  Chicago) :  We  have  had  two 
cases  lately  with  ice  frozen  in  above  the  caps.  When  the 
cars  were  loaded  the  valve  was  screwed  down  and  they  thought 
it  was  closed  because  it  was  solid  against  this  chunk  of  ice. 
It  was  one-fourth  open.  That  indicates  that  the  cap  was  not 
taken  off.  The  thawing  out  or  something  else  broke  the  cap 
and  we  lost  .the  entire  tank  of  oil. 

M.  E.  Fitzgerald :  This  argument  is  to  the  effect  that  the 
caps  are  on  the  cars.  Mr.  Halbert  merely  wants  to  penalize 
you  when  they  are  not  on  the  cars. 

The  motion  was  lost. 

Mr.  Owen  (Peoria,  111.):  On  Rule  32,  paragraph  (N), 
I  move  that  failure  to  close  hopper  doors  or  drop  bottom 
doors  on  coal  cars  be  made  the  delivering  line's  responsibility 
and  cardable  in  interchange.  This  is  to  insure  that  the 
doors  are  properly  closed  so  the  cars  are  suitable  for  loading. 
Many  doors  are  coming  down  after  they  have  been  partly  put 
up  and  the  change  in  the  rule  is  for  the  safety  of  the  train 
men  in  handling. 
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The  motion  was  seconded  and  on  vote  was  lost. 
Chairman  Gainey:    Referring  to  the  part  of  Rule  32  that 
reads: 

Damage  to  any  car  (including  cars  on  ferries  or  floats)  if  caused  by: 

(a)  Derailment. 

(b)  Cornering. 

(c)  Sideswiping. 

If  you  are  shoving  a  cut  of  cars  down  through  the  yard 
and  a  flat  car  breaks  in  two,  the  trucks  run  together  and  prob- 
ably one  or  two  pairs  of  the  wheels  go  off  the  track.  It  is 
argued  that  was  not  caused  by  a  derailment,  that  it  was 
caused  by  the  car  breaking  in  two.  I  think  that  part  of  your 
rule  ought  to  be  changed  and  made  more  clear. 

M.  E.  Fitzgerald :  Isn't  it  a  fact  that  we  have  interpreta- 
tions to  the  effect  that  you  may  break  a  car  in  two?  .  If  you 
break  it  or  the  air  hose  bursts  and  the  wheeled  do  not  leave 
the  rails,  such  a  condition  would  be  owner's  responsibility. 
If  the  car  left  the  rails,  even  though  you  could  prove  that  it 
was  due  to  the  air  hose  bursting,  it  would  be  a  delivering 
line's  responsibility  because  the  car  was  derailed. 

Chairman  Gainey:  Your  rule  says,  "If  caused  by,"  and 
the  cause  was  not  the  derailment  of  the  car.  It  broke  in  two 
before  it  was  derailed  and  the  car  breaking  in  two — which  is 
owner's  responsibility  in  fair  usage — caused  it  to  be  derailed. 

F.  W.  Trapnell:  The  Arbitration  Committee  gave  us  a 
ruling  on  that.  There  was  a  car  up  in  the  Cascade  Moun- 
tains on  the  Great  Northern.  It  was  broken  in  two,  fell  off 
to  one  side  and  pulled  the  truck  off  with  it.  They  ruled  that 
the  car  was  derailed  and  that  it  was  the  delivering  line's  re- 
sponsibility. 

C.  M.  Hitch:  This  is  not  the  same  case.  The  car  was 
derailed  and  rolled  off  down  the  bank.  Chairman  Gainey 
refers  to  a  car  that  remains  above  the  rails  on  the  trucks 
with  some  of  the  wheels  on  the  ties.  In  some  cases  they  claim 
that  is  the  handling  line's  responsibility  and  in  other  cases 
they  say  it  is  the  owner's  responsibility.  Let  us  have  an  inter- 
pretation. 

Chairman  Gainey:  I  think  that  the  Arbitration  Commit- 
tee's ruling  is  right,  but  the  rule  should  be  worded  differently. 
Why  not  change  it  to  read :  — 

Damage  to  nnv  car   (including  cars  on  ferries  or  floats)    if: 

(a)  DeniM. 

(b)  Cornered. 

(c)  Sideawiped. 

A  motion  to  recommend  this  change  was  made  and  seconded. 

Mr.  Owen:  If  you  have  a  collision  or  impact  that  would 
cause  damage  to  that  car  sufficiently  to  cause  it  to  leave  the 
rails,  paragraph  (D)  would  cover  that,  would  it  not?  I  un- 
derstand that  the  transportation  department  considers  approx- 
imately six  miles  an  hour  as  a  speed  of  safety  in  switching. 
If  they  are  going  twenty-five  miles  an  hour,  it  seems  to  me 
it  is  unfair  usage  and  rough  handling.  If  there  is  an  impact 
or  collision  sufficient  to  damage  the  equipment  and  knock  it 
off  the  track,  it  would  be  a  handling  line's  responsibility. 

Chairman  Gainey:  That  is  not  the  point  I  am  trying  to 
get  at.  If  I  am  shoving  a  cut  of  cars,  ordinarily  switching, 
and  that  cut  of  cars  breaks  in  two  and  two  trucks  run  together 
and  the  body  fell  over,  it  would  be  an  owner's  defect  unless 
one  pair  of  wheels  dropped  from  the  rail ;  then  it  is  a  handling 
line's  defect,  regardless  of  how  it  happened.  That  is  why  I 
say  the  wording  is  not  right. 

M.  E.  Fitzgerald:  The  motion  will  cover  that  particular 
case,  but  you  have  eliminated  all  of  the  other  provisions  of 
the  rule.  You  have  not  followed  it  up  with  a  provision  cov- 
ering the  other  paragraphs  of  Rule  32.  The  rule  would  then 
read  that  you  are  only  responsible  to  the  owner  for  a  car 
derailed,  cornered  or  sideswiped,  not  responsible  for  material 
stolen,  etc.,  as  incorporated  in  the  rule. 

F.  C.  Schultz  (C>.'tf  Interchange  Inspector,  Chicago):  I 
think  this  whole  rule  is  wrong.  The  old  system  of  combina- 
tion is  properly  regulated.  What  is  the  difference  whether 
one  wheel  or  both  got  off? 

M.  E.  Fitzgerald:  I  quite  agree  with  Mr.  Schultz  that 
the  rule  is  all  wrong.    We  were  arguing  on  a  certain  motion, 


however,  and  I  think,  taken  in  connection  with  Rule  43, 
you  practically  have  the  canbination.  There  is  no  provision 
in  Rule  32  protecting  the  owner  or  connecting  line  receiving  a 
car  so  damaged,  the  car  coming  under  Rule  43.  I  think  this 
should  be  referred  to  a  committee  and  settled  here. 

F.  W.  Trapnell:  That  is  the  way  ^o  handle  it, — put  in 
the  combination. 

Chairman  Gainey :    We  can  pass  this  over  until  tomorrow. 

The  motion  was  withdrawn. 

M.  E.  Fitzgerald:     Paragraph  (E)  reads: 

Handling    of   cars    with    broken    or    missing    couplers    or    couplers    out    of 
place. 

Follow  that  by  saying: 

Except  in  cases  provided   for  in  Rule  i5. 

Make  it  owner's  defect  if  you  break  a  lift-bar  on  a  man's 
car.  It  now  can  be  billed  against  the  owner  under  Rule  ii 
if  you  break  his  grabirons  due  to  raking  and  do  not  bring 
about  other  damage.  Under  Rule  32,  paragraph  (E),  it  says 
that  if  you  damage  any  part  of  the  car  due  to  coupling  on  to 
it  another  car,  then  it  is  a  delivering  line  defect.  They  con- 
flict.   What  are  you  going  to  do? 

J.  J.  O'Brien  (T.  R.  R.  A.  of  St.  Louis) :  As  I  interpret 
this  rule,  it  was  to  obviate  the  general  practice  of  the  yard 
men  in  congregating  bad  order  cars  on  a  specified  track  with 
couplers  out.  The  penalization  was  put  there  in  order  to 
make  you  handle  your  bad  order  cars  carefully. 

M.  E.  Fitzgerald:  I  quite  agree  with  Mr.  O'Brien,  and 
we  mark  our  bill  "No  bill,"  if  you  please,  but  still  the  rules 
conflict;  one  rule  says  it  is  the  owner's  defects  and  when  it 
gets  to  the  billing  office  they  say  that  we  are  wrong  in  marking 
it  "No  bill."    One  of  those  rules  should  be  corrected. 

H.  W.  L.  Forth :  I  believe  the  simplest  way  to  clarify  that 
is  to  change  Rule  3i. 

M.  E.  Fitzgerald:  In  Rule  2>?),  if  you  damage  a  car  by 
cornering  or  sideswiping,  you  repair  the  defects  and  do  not 
have  a  right  to  bill  the  owner  because  you  have  brought  about 
other  damage  in  connection  with  your  safety  appliance.  I 
have  produced  a  case  where  I  did  not  bring  any  other  damage 
about.    I  merely  broke  the  two  grabirons  and  a  lift-bar. 

H.  W.  L.  Forth:  In  the  damage  to  the  side  ladder,  that 
would  be  in  connection  with  the  sideswiping,  or  other  defects 
on  the  car  that  would  doiote  sideswiping. 

Secretary  Elliott:  I  do  not  agree  with  you.  We  have  lots 
of  cases  where  there  is  no  other  damage  to  the  car;  laddeni 
that  extend  out  and  are  fastened  on  with  half  inch  bolts  in 
the  casting,  are  torn  off  and  do  not  touch  the  rest  of  the  car. 

H.  W.  L.  Forth:  I  think  that  Rule  2,3  should  he  changed. 
We  have  a  lot  of  cases  where  cars  are  sideswiped  and  there 
is  no  damage  absolutely  to  the  siding.  Where  grabirons  and 
ladders  arc  damaged  we  have  no  redress. 

A.  S.  Sternberg:  Paragraph  (E)  is  all  right  in  the  SMise 
cited  by  Mr.  O'Brien  but  it  is  unfair  where  you  break  a 
coupler  in  the  yard  under  fair  usage  and  do  not  have  some 
way  to  get  at  the  repair  track  without  being  penalized.  I 
would  like  to  see  that  changed  something  like  this:  "Han- 
dling of  cars  with  broken  or  missing  couplers  or  couplers  out 
of  place  unless  handled  immediately  to  repair  trucks." 

Secretary  Elliott :    There  is  no  way  to  check  that. 
\  -  /■    i'      Rule  33 

E.  H.  Mattingley:  It  seems  to  me  that  Rule  3i  should  be 
revised  to  read  this  way: 

Chvners  will  be  rcsponsiWe  for  the  expense  of  repairs  to  safety  appliancesi 
while  not  involved  with  other  delivering  line  defects,  including  items  men- 
tioned in  Rule  32.  except  damage  to  running  boards  on  tank  cars  when 
sideswiped    or    cornered. 

A  motion  to  recommend  this  change  was  made  and  seconded. 
M.   E.   Fitzgerald:     I  move  an  amendment  changing  it 
to  read : 

Owners   will    be   responsible   fcr   expense   of  repairs  to   safety   appliances 

where   not   involved   with   other  delivering   line  damages   except   as    provided 

for  m  Rule  32,  paragraph    (e),  and  damage  to  running  beard*  on  tank  can 
when    sideswiped    or   cornered. 

Mr.  Pellien:  Why  not  ask  some  one  acquainted  with  the 
billing  end  of  the  rules  whether  or  not  in  cases  cited  by  Mi. 
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Fitzgerald,  billing  could  be  taken  care  of  without  change  in 
Rule  32  or  Rule  33? 

Mr.  Martin  (B.  &  O.):  I  would  say  as  far  as  we  are 
concerned,  if  the  card  comes  in  to  us  marked  "No  bill"  we  let 
it  go  and  do  not  bill  them.  We  have  no  right  to  change 
marks  on  a  repair  card. 

A.  Herbster:  Suppose  a  card  comes  to  your  office  marked 
"One  side  ladder  broken,  raked,"  and  there  is  no  notation  on 
it?    What  would  you  do  with  that? 

Mr.  Martin:     I  would  mark  it  "No  bill." 

Chairman  Gainey:     Every  car  foreman  in  this  room,  if  a 

ladder  is  raked  off,  is  charging  the  owner  of  the  car  for  it  if 

there  are  no  other  defects.     Mr.  Fitzgerald  is  talking  about 

the  end  of  the  car  where  you  couple  another  car  on  to  it  with 

,    a  chain  coupler,  and  damage  your  safety  appliances.     He 

"    wants  the  rule  changed  to  say  who  is  responsible  in  that  case. 

•         Secretary  Elliott:    Mr.  Fitzgerald  has  a  car  with  a  coupler 

pulled  out.    That  is  owner's  responsibility.    In  handling  that 

to  the  repair  truck  he  bends  two  grabirons.     Rule  33  refers 

to  safety  appliances  where  not  associated  with  other  delivering 

line  responsibility.    He  has  no  other  delivering  line  responsi- 

.    bility. 

\:  C.  M.  Hitch:  He  has  the  handling  line  responsibility 
when  he  attempts  to  handle  a  car  with  a  missing  coupler, 
rams  into  another  car  and  damages  it.  That  makes  him  re- 
sponsible. 

A.  Herbster :    Prior  to  the  insertion  of  "Except  damage  to 

/;    running  boards  on  tank  cars  when  sides  wiped  or  cornered," 

it  was  admitted  that  the  damage  to  tank  car  in  cornering  was 

owner's  defect.     Tank  car  people  recognized  that  fact  and 

;     had  this  clause  inserted  to  make  it  a  handling  line's  defect 

:'    so  they  would  be  reimbursed.    They  realized  that  if  you  side- 

.    swipe  a  car  and  tear  off  a  grabiron,  that  was  a  minor  defect 

and  the  owner  should  stand  for  it.    We  do  not  want  to  call 

-    it  a  handling  line  defect. 

A  Mr.  Martin:  The  question  was  asked  what  I  would  do 
>  if  the  car  was  marked  "sideswiped."  Go  back  a  few  years 
'  when  we  bent  grabirons  and  when  we  did  not  have  Rule  33. 
'.[  Some  of  you  remember  that  it  was  almost  an  endless  job  to 
ft  have  those  cases  settled.  I  think  it  was  the  intent  of  Rule  33 
'':-  to  make  safety  appliances  an  owner's  defect.  But  there  is" 
■    a  conflict  with  Rule  32  and  there  is  no  question  about  it. 

Mr.  Fitzgerald:  Take  a  car  similar  to  the  case  I  cited. 
;•  I  am  going  to  mark  my  repair  card,  "Caused  by  coupling 
on  to  car  number  so  and  so,  account  draw-bar  pulled  out." 
:'  I  am  going  to  send  it  to  the  billing  office  marked  "No  bill" 
and  the  billing  department  is  going  to  check  on  me,  which 
all  good  billing  departments  do.  They  are  going  to  say, 
"Why  did  you  mark  that  card  'No  bill'?"  I  will  say  "Rule 
32,  paragraph  (e)."  But  they  will  refer  me  to  Rule  33.  I 
had  no  other  damage  on  that  car.  They  have  a  technical 
right  to  take  that  exception,  as  it  is  clearly  in  the  rules.  I 
want  that  clarified. 

Mr.  Owen:  If  you  were  to  include  paragraph  (e)  as  sug- 
gested, you  would  also  have  to  include  paragraph  (g),  "Shift- 
ing of  loads  from  other  cars." 

The  motion,  as  amended,  was  carried. 

Rule  43 

M.  E,  Fitzgerald:  Referring  to  Rule  43,  I  move  that  the 
foot-note  be  changed  to  read  as  follows : 

In  the  case  of  damage  to  more  than  five  longitudinal  sills  on  wooden  un- 
derfrarae  cars,  more  than  four  longitudinal  sills  on  composite  wooden  and 
»tecl  underframe  cars,  more  than  three  steel  longitudinal  sills  on  steel  or 
steel  undcrfrarae  cars  and  both  steel  center  members  on  tank  or  other  cars 
constructed  with  two  steel  longitudinal  sills  only,  the  company  on  whose  line 
■uch  damage  occurred  must  furnish  owner  statement  showing  the  circunv 
fitances  under  which  the  damage  occurred,  if  it  is  claimed  tliat  the  damage 
w^s  the  result  of  ordinary  handling.  This  statement  in  the  case  of  cars 
reported  under  Rule  120  to  accomrany  request  for  disposition  of  car,  and 
in  cases  where  it  i?  not  necessary  to  report  car  under  Rule  120  to  accom- 
pany the  bill  for  repairs,  and  to  be  furnished  on  request  to  receiving  lines 
when  cars  are  offered  home  in  interchange  wJiere  no  Rule  120  request  has 
been   Pret<i«usly   made. 

No  company,  tank  car  or  otherwise,  should  receive  any  more 


consideration  under  the  rules  than  any  other  car  owner. 
Another  reason  is  that  cars  are  moving  in  interchange  badly 
damaged,  reaching  the  provisions  of  this  rule,  without  any 
protection,  and  there  is  no  provision  in  the  rule  to  take  care 
of  a  car  so  offered. 

The  motion  was  seconded  and  carried. 

Rules  56  and  57 

M.  E.  Fitzgerald:  Referring  to  Rules  56  and  57,  I  make 
a  motion  that  these  both  be  eliminated. 

The  motion  was  seconded  and  carried.  ',:'. 

Rule  58 

M.  E.  Fitzgerald:  With  reference  to  Rule  58,  I  move  that 
after  the  words  "pressure-retaining  valves"  the  words,  "re- 
lease valves  and  dust  collectors  where  car  is  so  stenciled,"  be 
included,  for  the  reason  that  the  rule  is  not  clear  and  if  a 
brake  cylinder  and  reservoir  is  missing  and  offered  in  inter- 
change, certainly  the  release  valve  is.  We  should  protect  all 
of  the  defects  that  could  be  associated  with  the  other  items 
mentioned  in  this  rule. 

The  motion  was  seconded  and  carried. 

Rule  60  ^:\ 

F.  H.  Hanson  (N.  Y.  C.) :  Referring  to  Rule  60,  I  move 
that  a  paragraph  be  added  to  Rule  60  placing  an  age  limit 
for  the  removing  of  air  hose  for  the  reason  that  a  great  many 
roads  already  have  an  age  limit  They  remove  the  hose,  say, 
when  they  became  three Vyears  old.  Other  roads,  possibly 
private  line  cars,  allow  their  hose  to  remain  on  cars,  and  these 
are  now  being  changed  by  roads  that  have  an  age  limit.  When 
you  make  out  the  bill  you  have  to  camouflage  it  and  call  it 
something  else.  . . 

The  motion  was  seconded  and  carried. 

Role  68 

M.  E.  Fitzgerald:  In  connection  with  Rule  68,  I  move 
that  it  be  changed  to  eliminate  reference  to  delivering  line's 
responsibility  in  connection  with  slid-flat  wheels.  I  have  no 
objection  to  advising  inspectors  what  the  limit  is,  but  I  want 
to  make  slid-flat  wheels  an  owner's  responsibility.  The  word- 
ing should  be  somewhat  changed  in  order  to  do  that,  but  I 
am  not  prepared  to  say  how.  There  should  be-  some  instruc- 
tions as  to  what  a  slid-flat  wheel  is. 

The  motion  was  seconded. 

Secretary  Elliott :  Will  you  include  in  your  motion  that 
we  eliminate  reference  in  Rule  43  to  Rule  68  also? 

M.  E.  Fitzgerald :    That  is  taken  care  of  automatically. 

The  motion  was  carried.  \ 

Rule  70 

M.  E.  Fitzgerald:  Referring  to  Rule  70,  we  have  discussed 
the  fact  that  defect  carding  for  a  cast  wheel  in  place  of  a 
steel  wheel  is  a  joke.  I  move  to  eliminate  Rule  70  so  far 
as  making  the  delivering  line  responsible.  The  owner  is 
fully  protected  at  the  time  the  repair  card  is  rendered.  If 
you  take  out  a  pair  of  steel  wheels  and  put  in  cast  wheels, 
you  owe  the  owner  of  the  car  some  credit  on  the  wheel.  He 
has  the  right  to  get  joint  evidence  and  secure  the  same  protec- 
tion that  he  gets  on  other  wrong  repairs.  He  is  not  entitled 
to  any  other  protection. 

The  motion  was  seconded. 

F.  C.  Schultz:  I  used  to  feel  that  I  could  locate  the  man 
that  put  in  the  wrong  wheels,  but  I  cannot.  They  make 
changes  without  knowing  they  put  them  in.  Inasmuch  as 
the  owner  is  protected,  I  think  that  this  is  entirely  consistent. 

A.  Herbster:  I  think  all  of  this  change  of  wheels  from 
rolled  steel  to  cast  iron  took  place  during  the  railroad  admin- 
istration when  no  defect  cards  were  applied.  All  of  a  sudden 
on  a  certain  day  the  game  was  off  and  everybody  commenced 
to  slap  on  defect  cards.  That  is  the  reason  you  could  not 
locate  the  fellow  that  made  the  wrong  repairs. 

The  motion  was  carried. 


Uniform  Heat  Treatment  of  Steel* 

BY  H.  C.  LOUDENBECK 
Engineer  of  Material,  Union  Switch  &  Signal  Co.,  Swissvale,  Pa. 

To  obtain  uniform  results  in  the  heat  treatment  of  steel 
is  one  of  the  most  difficult  of  the  heat  treater's  problems. 
Satisfactory  results  are  dependent  upon  certain  precautions 
which  are  often  overlooked  by  the  manufacturer.  As  a  typical 
example,  steel  is  purchased  according  to  a  specification  that 
gives  the  desired  physical 
properties  when  properly  heat 
treated.  The  order  is  accepted 
by  the  steel  mill  and  the  steel 
manufactured  and  rolled  ac- 
cordingly. It  is  inspected  by 
the  purchaser's  inspector  who 
advises  that  it  corresponds  to 
the  specification  both  chem- 
ically and  physically  and  the 
shipment  of  Uie  steel  is  then 
authorized.  After  it  is  received 
by  the  purchaser  and  perhaps 
retested,  and  he  is  satisfied 
that  the  proper  heat  has  been 
shipped,  it  is  unloaded  in  the 
stock  yard  either  in  a  pile  by 
itself  or  unloaded  on  a  pile 
supposed  to  be  of  the  same 
specification. 

It  is  afterward  discovered 
that  through  some  error  in 
marking  the  steel,  it  has  been 
mixed  with  a  heat  having  a 
different  composition.  The  _ 
whole  lot,  however,  has  been 

delivered  to  the  forge  shop  and  made  into  forgings  which  were 
delivered  to  the  heat  treating  plant,  the  results  of  which  are 
obvious:  irregularity,  rejections,  and  endless  trouble  by  the 
user.  This  is  only  one  of  the  many  irregularities  which  may 
be  found  after  the  steel  has  been  received  by  the  purchaser. 
For  example,  the  steel  may  not  be  properly  labeled  or  tagged 
or  the  tags  may  become  lost  and  uncertainty  exists  as  to  the 
particular  quality  of  steel  stored  in  the  yard.  Again,  parts  of 
bars  from  the  forge  shop  are  returned  to  the  yard,  stored 
with  steel  of  different  composition,  afterward  made  into 
forgings,  the  supposition  being  that  the  lot  of  forgings  are 
identical  in  composition.  From  personal  experience,  the. 
author  is  satisfied  that  great  care  should  be  used  along  these 
lines,  especially  as  to  the  proper  marking  and  storing  of  steel 
received  in  the  forging  yard. 

If  possible,  each  heat  should  be  piled  separately  in  the 
yard  and  correctly  labeled  with  the  heat  numbfer  and  speci- 

*Abstract  cf  a  paper  presented  by  title  at  the  Philadelphia  conventioii  of 
the  American  Society  for  Steel  Treating. 


What  Is  the  Prime  Requisite  of  a 
Foreman? 

Must  a  foreman  be  a  master  craftsman  in 
order  to  make  good? 

His  job  as  a  foreman  is  to  inspire  others 
and  direct  their  efforts.  He  must  be  an 
executive,  and,  more  than  this,  he  must  be 
a  good  business  man,  although  this  latter 
requisite  is  only  just  becoming  evident  in 
the  railway  operating  world. 

These  requisites  do  not  call  for  expert 
skill  as  a  mechanic ;  they  demand  something 
very  different  and  far  more  difficult. 

What  course  should  be  followed  in  order 
to  develop  and  select  this  kind  of  material 
for  supervisory  positions?  ;:■ 


fication  number.  When  this  particular  lot  is  used  for  the 
forgings  intended,  this  heat  number  should  follow  on  the 
forging  itself.  If  this  requirement  is  too  great  for  practical 
forging  operations,  heats  of  similar  physical  and  chemical 
properties  may  be  segregated  and  given  a  suitable  code  num- 
ber representing  the  quality  of  steel.  For  example,  a  steel 
requiring  0.40  to  0.50  per  cent  carbon  may  be  divided  into 
two  grades,  namely,  0.40  to  0.45  per  cent  carbon  and  0.46  to 
0.50  per  cent  carbon.    This  will  enable  the  forger  to  make 

less  changes  in  marking  dies 
and  will  also  require  fewer 
changes  in  heat  treating. 

Another  element  which  en- 
ters into  the  irregularity  of  heat 
treated  forgings  is  the  varia- 
tion in  the  same  heat  of  steel. 
For  example,  carbon  and  sul- 
phur often  vary  considerably 
due  to  a  segregated  conditiwi. 
Practically  every  hefit  varies 
more  or  less  in  this  respect. 
Of  course,  this  variation  may 
be  caused  occasionally  by 
mixed  blooms  of  the  mill  but 
usually,  it  is  due  to  s^regaticm 
in  the  ingot  which  will  czruse 
a  variation  in  the  compositicai 
of  the  bars  rolled  fnxn  it.  In 
other  words,  the  blooms  from 
the  upper  portion  of  the  ingot 
will  contain  a  higher  percent- 
age of  carbon  and  sulphur 
than  blooms  from  the  lower 
portion  of  the  ingot.  It  will 
be  readily  seen  that  bars  rolled 
from  these  blocnns  will  vary  in  proportion.  A  few  examples 
on  the  variation  of  carbon  in  the  same  heat  are  illustrated  as 
follows: 


Size  of  ingot 
inches 

20  in.  by  20  in. 

Ingot  No. 

4 
17 

4 
12  . 

5 
14 

1 

-•■■■  !•■..•; 

Heat  No 
4323 

6933 

4325 

6934 

....>■.....•   .'■ 
•-• 

4333 
4335 

7437 

-.« •  •  • 

Carbon  in 

Carbon  in 

percent 

per  cent 

ttom  of  ingot 

top  of  ingot 

0.46 

0.48 

0.47 

0.52 

0.49 

0.50 

0.46 

o.so 

0.53 

0.63 

0.53 

0.63 

0.45 

0.53 

0.4S 

0.51 

0.54 

0.61 

0.55 

0.66 

0.47 

0.50 

0.44 

0.51 

0.44 

0.48 

0.45 

0.52 

s 


These  are  not  exceptional  heats.  They  were  taken  from 
the  usual  run  of  open-hearth  practice.  The  ingots  were 
cropped  at  the  blooming  mill  until  free  of  pipe  as  indicated 
by  the  shearing.   This  required  from  20  to  35  per  cent  shear- 
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ing.  Samples  were  taken  from  the  upper  and  lower  bloom 
after  the  discard  had  been  taken.  It  can  be  seen  readily  that 
bars  rolled  from  the  upper  and  lower  blooms  would  have 
practically  the  same  composition  as  -given  above.  The  sul- 
phur in  these  particular  heats  was  quite  low,  ruiming  not 
over  0.035  per  cent,  usually  in  the  neighborhood  of  0.025 
per  cent  and  no  great  segregation  was  shown  in  this  respect. 
It  would  be  interesting  to  observe  the  effect  of  high  sulphur, 
say  0.06  per  cent  in  the  ladle  analysis  in  regard  to  segre- 
gation since  many  contend  that  sulphur  nmning  0.06  per 
cent  or  slightly  over  does  not  have  a  detrimental  effect  on  the 
physical  properties  of  the  steel.  While  this  may  be  true,  it 
should  be  considered  that  most  specifications  specify  that  the 
drilling  should  be  taken  half  way  between  the  center  and 
outside  of  the  bar.  When  this  is  done  it  does  not  represent 
the  sulphur  which  may  be  segregated  in  the  center. 

Our  experience  has  been  that  segregation  is  more  liable 
to  take  place  when  the  sulphur  runs  over  0.05  per  cent  than 
otherwise.  It  has  been  found  that  where  the  sampling  is  done 
according  to  the  accepted  method,  a  variation  from  0.06  per 
cent,  half  way  between  the  center  and  outside,  to  0.12  per 
cent,  when  taken  from  the  center  of  the  bar,  this  steel  will 
not  make  a  desirable  forging  and  will  cause  considerable 
irregularity  during  the  heat  treating  process. 

Irregularity  in  physical  properties  of  forging  often  is 
caused  by  variation  in  size  and  thickness  of  the  forging  at 
different  portions,  and  in  some  cases  this  is  very  difficult  to 
control  in  order  to  have  a  uniform  hardness  throughout  the 
piece.  For  example,  an  axle  having  a  pad  considerably 
thinner  than  the  main  body  of  the  axle  will  refine  and  harden 
much  stronger  than  the  main  portion.  While  this  is  over- 
come, to  a  certain  extent,  in  the  drawing  operation,  the  final 
results  will  show  considerable  variation  in  the  parts.  It  is 
difficult  to  overcome  this  and  it  often  is  necessary  to  draw 
the  axle  so  that  it  will  show  a  minimum  hardness  in  the  body 
in  order  to  bring  the  hardness  on  the  pad  to  the  maximum. 
In  other  words,  a  study  must  be  made  of  the  piece  to  be  hard- 
ened before  a  definite  program  of  hardening  is  accepted. 

By  abnormal  heats  is  meant  heats  of  steel  having  the 
proper  chemical  composition,  but  not  having  normal  physical 
properties  under  regular  heat  treating.  One  particular  heat 
which  contained  0.36  per  cent  carbon  and  used  for  axle  steel 
was  difficult  to  refine  with  the  ordinary  process  except  in 
very  small  sections.  Ordinarily  no  difficulty,  was  found  in 
hardening  this  steel  to  250  Brinell  by  quenching  in  cold 
water  from  a  temperature  of  1,550  deg.  F.  However,  in  this 
particular  case  the  maximum  hardness  obtained  was  185 
Brinell.  The  analysis  showed  it  to  be  normal  with  the  excep- 
tion that  it  contained  more  than  traces  of  aluminum.  The 
steel  manufacturer  may  draw  his  own  conclusion  as  to  the 
finding  of  aluminum  in  steel  but  we  cannot  but  think  it  had 
something  to  do  with  the  difficulty  in  refining  the  steel. 

In  our  experience,  cold  water  should  be  used  for  quench- 
ing wherever  possible  as  it  has  better  penetration  and  gives 
more  uniform  results. 

The  hardness  of  low  carbon  steels,  however,  can  be  con- 
siderably raised  by  quenching  in  a  caustic  soda  solution. 
The  strength  of  this  solution  should  be  1  to  4.  We  have 
raised  the  hardness  of  a  0.20  per  cent  carbon  steel  from 
185  to  300  Brinell  by  means  of  this  quenching  medium.  This 
was  obtained  on  a  section  about  3  in.  by  4  in.  It  is  necessary 
when  using  a  solution  of  this  sort  to  use  a  circulating  system 
to  keep  the  quenching  medium  cool. 

Where  oil  is  used  it  has  been  found  that  a  grade  of  paraf- 
fine  oil  having  a  viscosity  of  190  at  80  deg.  F.  gives  good 
results.  This  is  improved  by  the  addition  of  a  small  amount 
of  fatty  oil.  The  addition  of  20  per  cent  refined  whale  oil 
gives  excellent  results. 

This  article  is  intended  to  afford  suggestions  of  a  practical 
nature  rather  than  a  dissertation  on  the  fine  points  of  the 


art.  Of  course,  it  is  understood  that  it  is  necessary  to  have 
the  proper  heat  treating  furnace,  the  proper  temperature  con- 
trol, the  proper  time  and  manner  of  quenching,  but  unless 
the  right  grade  of  steel  is  provided  for  the  purpose  and  steel 
of  uniform  quality,  the  results  will  be  far  from  imiform. 


Machining    Driving    Boxes 

Various  machines  have  been  especially  equipped  for  the 
rapid  machining  of  locomotive  driving  boxes  and  generally 
some  type  of  boring  and  turning  machine  has  been  used. 
In  the  case  illustrated,  an  ingenious  adaptation  has  been  made 
of  a  machine  intended  for  another  purpose.  A  Sellers  car 
wheel  boring  machine  has  been  equipped  with  a  two-jaw  uni- 
versal driving  box  chuck  and  proves  very  effective  for  the 
operation  of  boring  the  crown  brass  and  facing  the  hub  liner. 


Sellers  Car  Wheel  Borer  Equipped  for  Machining  Driving  Boxes 

The  boring  ram  has  been  fitted  with  a  head  carrying  a  single 
boring  tool  and  the  facing  operation  is  performed  by  tiie 
side  facing  head.  The  particular  advantages  of  the  machine 
are  the  ease  and  rapidity  of  centering  the  box  by  means  of 
the  universal  chuck  and  the  fact  that  no  re-chucking  is  nec- 
essary for  facing  the  hub  liner.  In  addition,  this  arrange- 
ment eliminates  danger  of  the  hub  liner  being  out  of  square 
with  the  bore  of  the  box. 


Cast  Iron   Cutting 

The  possibilities  in  cutting  cast  iron  with  oxy-acetylene 
have  been  demonstrated  at  a  large  Indiana  manufacturing 
plant  where,  in  remodeling  some  of  the  powdered  coal  fur- 
naces in  the  power  plant,  it  was  found  that  the  cast  iron  floor 
plates  for  the  upper  deck  were  several  inches  over  size  and 
would  have  to  be  cut  off.  The  plates  had  been  hoisted  and 
bolted  into  position  at  one  end  before  it  was  discovered  that 
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the  other  ends  extended  over  instead  of  resting  on  the  center 
of  the  supporting  I-beam.  The  attempt  to  correct  the  fault 
by  cutting  off  the  excess  lengths  with  drilling  tools  proved 
very  slow  work  and,  after  two  and  one-half  days  of  continu- 
ous drilling,  during  which  time  gangs  of  brick  masons  and 
machinists  were  forced  to  wait  in  idleness,  only  two  of  the 
four  plates  had  been  cut.  The  two  remaining  plates  were  cut 
in  one  hour  and  45  minutes  by  oxy-acetylene  operators, 
u.^ing  standard  Oxweld  type  C-6  torches,  the  work  being 
done  accurately  so  that  the  finished  plates  were  found  to  line 
almost  perfectly  with  the  center  of  the  beam.  The  plates 
were  1^  in.  thick  and  60  in.  long,  the  operation  consuming 
3iO  cu.  ft.  of  oxygen  and  approximately  100  cu.  ft.  of  acety- 
lene. An  interesting  feature  was  the  fact  that  the  cutting 
was  effected  directly  over  and  without  injury  to  the  beam. 


Fuel    Economy    by    Accurate    Valve    Setting 

BY  J,  McALUSTER 
General  Foreman,  West  Albany  Shops,  New  York  Central 

The  possibilities  of  saving  fuel  by  properly  adjusting 
valves  on  locomotives  equipped  with  outside  valve  gears  are 
not  fully  understood.  There  are  three  methods  of  squaring 
valves  on  engines  equipped  with  these  gears:  first,  by  equal- 
izing valve  travel;  second,  by  equalizing  lead,  and  tiiird,  hj 
setting  valves  to  correct,  equal  piston  cut-offs.  The  first 
method  is  the  cheapest  and  quickest  as  it  does  not  require 
putting  the  engines  on  rolls.     It  is  a  simple  matter  to  make 
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Fig.  1 — Valve  Events  In  Full  Gear 

a  gage  that  will  set  the  crank  arm  to  an  approximately  cor- 
rect position.  Then  all  that  is  necessary  is  to  scribe  port 
marks  on  the  valve  stem,  trail  the  engine  and  mark  the  valve 
travel,  making  what  alterations  are  necessary  to  equalize  the 
travel.  In  the  second  method  it  is  necessary  to  place  the 
engine  on  rolls  in  order  to  check  the  leads  which  are  usually 
squared  in  the  full  gear. 

The  third  method,  'although  seldom  used,  is  the  only  cor- 
rect method  of  squaring  valves.  It  is  no  more  necessary  that 
the  ports  open  exactly  the  same  distance  than  that  they  stay 
open  the  same  length  of  time.  In  other  words,  the  ports 
should  stay  open  until  the  piston  has  traveled  the  same  dis- 
tance frtmt  and  back,  right  and  left. 

In  the  third  method  the  engine  is  placed  on  rolls  with  the 
main  rods  up  and  the  lead  squared  in  full  gear  as  in  second 
method,  but  the  work  is  carried  further:  that  is,  the  reverse 
lever  is  placed  in  the  cut-off  position  (about  25  per  cent), 
the  engine  run  over  andthe  piston  travel  measured  at  cut-off. 
N^ecessary  alterations  in  the  motion  work  will  then  make  the 
I'iston  travel  the  same  at  the  points  of  cut-off. 

It  seems  to  be  the  prevailing  opinion  that  if  the  valve 


travel  or  lead  is  equalized  the  other  valve  events  will  occur 
in  regular  order.  Such,  however,  is  not  the  case.  On  some 
locomotives,  no  matter  how  carefully  the  motion  work  is  re- 
paired and  assembled,  valve  events  do  not  follow  in  regular 
order. 

The  valve  setting  records  shown  illustrate  this  point 
clearly.  These  are  not  theoretical  records,  but  copies  of  some 
filled  out  by  the  valve  setter  for  an  engine  actually  in  service. 
Fig.  1  shows  the  lead,  port  opening  and  piston  cut-off  in  full 
gear  after  alterations  were  made  to  square  the  lead.  The 
lead  was  J4  iii-  siH  arotmd  and  attention  is  called  to  the  fact 
that  the  piston  travel  at  cut-off  is  one  inch  too  great  at  the 
back  end  on  both  sides  of  the  engine.  The  port  oj)ening« 
are  not  at  all  in  the  same  proportion. 

Fig.  2  shows  the  events  of  the  stroke  with  the  reverse  lever 
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Fig.  2— Valve  Events  With   Reverse  Lever  "Hooked   Up" 

hooked  up  in  the  running  cut-off  position,  no  alterations  being 
made.  The  piston  travel  is  still  about  <Mie  inch  too  long  on 
one  side  but  has  changed  from  back  to  front.  The  pwt 
openings  are  more  equally  divided. 

The  valve  events  after  alterations  were  made  to  equalize 
the  piston  cut-off  at  6  in.  all  around  are  shown  in  Fig.  3. 
Note  the  distortion  of  the  lead,  also  that  the  port  openings 
have  crossed  over,  leaving  the  larger  opening  in  back.     This 
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makes  it  evident  that  lead,  port  opening  and  piston  cut-off  do 
not  follow  in  regular  order. 

Unequal  pistwi  cut-offs  have  a  serious  effect  on  fuel 
economy.  Assuming  an  engine  is  capable  of  making  running 
time  with  a  tonnage  train  at  6  in.  cut-off,  with  valves  squared 
as  in  Fig.  3,  if  the  engine  is  held  in  shop  and  the  leads  are 
squared  as  shown  in  Fig.  2,  the  engineman  cannot  now  make 
running  time  with  the  same  train.     The  cut-offs  will  be  at 


310 


RAILWAY   MECHANICAL   ENGINEER 


Vol.  95,  No.  5 


ing.  Samples  were  taken  from  the  upper  and  lower  bloom 
after  the  discard  had  been  taken.  It  can  be  seen  readily  that 
bars  rolled  from  the  upper  and  lower  blooms  would  have 
practically  the  same  composition  as  given  above.  The  sul- 
phur in  these  particular  heats  was  quite  low,  running  not 
over  0.035  per  cent,  usually  in  the  neighborhood  of  0.025 
per  cent  and  no  great  segregation  was  shown  in  this  respect. 
It  would  be  interesting  to  observe  the  effect  of  high  sulphur, 
say  0.06  per  cent  in  the  ladle  analysis  in  regard  to  segre- 
gation since  many  contend  that  sulphur  running  0.06  per 
cent  or  slightly  over  does  not  have  a  detrimental  effect  on  the 
physical  pro{)erties  of  the  steel.  While  this  may  be  true,  it 
should  be  considered  that  most  specifications  specify  that  the 
drilling  should  be  taken  half  way  between  the  center  and 
outside  of  the  bar.  When  this  is  done  it  does  not  represent 
till'  sulphur  which  may  be  segregated  in  the  center. 

Our  experience  has  been  that  segregation  is  more  liable 
to  take  place  when  the  sulphur  runs  over  0.05  per  cent  than 
otherwise.  It  has  been  found  that  where  the  sampling  is  done 
according  to  the  accepted  method,  a  variation  from  0.06  per 
cent,  half  way  between  the  center  and  outside,  to  0.12  per 
cent,  when  taken  from  the  center  of  the  bar,  this  steel  will 
not  make  a  desirable  forging  and  will  cause  consideral)le 
irregularity  during  the  heat  treating  process. 

Irregularity  in  physical  properties  of  forging  often  is 
caused  by  variation  in  size  and  thickness  of  the  forging  at 
different  portions,  and  in  some  cases  this  is  ver>'  difficult  to 
control  in  order  to  have  a  uniform  hardness  throughout  the 
piece.  For  example,  an  axle  having  a  pad  considerably 
thinner  than  the  main  body  of  the  axle  will  refine  and  hardrii 
much  stronger  than  the  main  portion.  While  this  is  over- 
come, to  a  certain  extent,  in  the  drawing  operation,  the  final 
results  will  show  considerable  variation  in  the  parts.  It  is 
difficult  to  overcome  this  and  it  often  is  necessary  to  draw 
the  axle  so  that  it  will  show  a  minimum  hardness  in  the  body 
in  order  to.  bring  the  hardness  on  the  pad  to  the  maximum. 
In  other  words,  a  study  must  be  made  of  the  piece  to  be  hard- 
ened before  a  definite  program  of  hardening  is  accepted. 

By  abnormal  heats  is  meant  heats  of  steel  having  the 
proper  chemical  composition,  but  not  having  normal  physical 
properties  under  regular  heat  treating.  One  particular  heat 
which  contained  0..S6  per  cent  carbon  and  used  for  axle  steel 
was  difficult  to  refine  with  the  ordinary  process  except  in 
very  small  sections.  Ordinarily  no  difficulty  was  found  in 
hardening  this  steel  to  250  Brinell  by  quenching  in  cold 
water  from  a  temperature  of  1.550  deg.  F.  However,  in  this 
particular  case  the  maximum  hardness  obtained  was  185 
Brinell.  The  analysis  showed  it  to  be  normal  with  the  excep- 
tion that  it  contained  more  than  traces  of  aluminum.  The 
steel  manufacturer  may  draw  his  own  conclusion  as  to  the 
finding  of  aluminum  in  steel  but  we  cannot  but  think  it  had 
something  to  do  with  the  difficulty  in  refining  the  steel. 

In  our  experience,  cold  water  should  be  used  for  quench- 
ing wherever  possible  as  it  has  better  penetration  and  gives 
more  uniform  results. 

The  hardness  of  low  carbon  .steels,  however,  can  be  con- 
siderably raised  by  quenching  in  a  caustic  soda  solution. 
The  strength  of  this  solution  should  be  1  to  4.  We  have 
raised  the  hardness  of  a  0.30  per  cent  carbon  steel  from 
185  to  300  Brinell  by  means  of  this  quenching  medium.  This 
was  obtained  on  a  section  about  3  in.  by  4  in.  It  is  necessar)- 
when  using  a  solution  of  this  sort  to  u.se  a  circulating  system 
to  keep  the  quenching  medium  cool. 

Where  oil  is  used  it  has  been  found  that  a  grade  of  paraf- 
fine  oil  having  a  viscosity  of  100  at  80  deg.  F.  gives  good 
results.  This  is  improved  l)y  the  addition  of  a  small  amount 
of  fatty  oil.  The  addition  of-  20  per  cent  refined  whale  oil 
gives  ^excellent  results. 

This  article  is  intended  to  afford  .suggestions  of  a  practical 
nature  rather  than  a  dissertation  on  the  fine  points  of  the 


art.    Of  course,  it  is  understood  that  it  is  necessary  to  havt 
the  proper  heat  treating  furnace,  the  proper  temperature  con 
trol,  the  proper  time  and  manner  of  quenching,  but  unles<; 
the  right  grade  of  steel  is  provided  for  the  purpose  and  stee 
of  uniform  quality,  the  results  will  be  far  from  uniform. 


Machining    Driving    Boxes 

Various  machines  have  beeh  especially  equipped  for  the 
rapid  machining  of  locomotive  driving  boxes  and  general!' 
some  t>'pe  of  boring  and  turning  machine  has  been  used 
In  the  case  illu.^trated,  an  ingenious  adaptation  has  been  mad. 
of  a  machine  intended  for  another  purpose.  A  Sellers  ca 
wheel  boring  machine  has  been  equipped  with  a  two-jaw  uni 
versal  driving  box  chuck  and  proves  very  effective  for  tht 
operation  of  l)oring  the  crown  brass  and  facing  the  hub  liner 
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Sellers  Car  Wheel  Borer  Equipped  for  Machining  Driving  Boxes 

The  boring  ram  has  been  fitted  with  a  head  carrying  a  single 
boring  tool  and  the  facing  operation  is  performed  by  the 
side  facing  head.  The  particular  advantages  of  the  machine 
are  the  ease  and  rapidity  of  centering  the  box  by  means  of 
the  universal  chuck  and  the  fact  that  no  re-chucking  is  nec- 
essary for  facing  the  hub  liner.  In  addition,  this  arrange- 
ment eliminates  danger  of  the  hub  liner  being  out  of  square 
with  the  bore  of  the  box. 


Cast   Iron    Cutting 

The  possibilities  in  cutting  cast  iron  with  oxy-acetyTene 
have  bein  demonstrated  at  a  large  Indiana  manufacturing 
plant  where,  in  remodeling  some  of  the  powdered  coal  fur- 
naces in  the  power  plant,  it  was  found  that  the  cast  iron  floor 
plates  for  the  upper  deck  were  several  inches  over  size  and 
would  have  to  be  cut  off.  The  plates  had  been  hoisted  and 
bolted  into  position  at  one  end  before  it  was  discovered  that 
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other  ends  extended  over  instead  of  resting  on  the  center 
the  supporting  I-beam.  The  attempt  to  correct  the  fault 
cutting  off  the  excess  lengths  with  drilling  tools  proved 
'V  slow  work  and,  after  two  and  one-half  days  of  continu- 
;>  drilling,  during  which  time  gangs  of  brick  masons  and 
ichinists  were  forced  to  wait  in  idleness,  only  two  of  the 
ur  plates  had  been  cut.  The  two  remaining  plates  were  cut 
one  hour  and  45  minutes  by  oxy-acetylene  operators, 
ing  standard  Oxweld  type  C-6  torches,  the  work  being 
ae  accurately  so  that  the  finished  plates  were  found  to  line 
most  perfectly  with  the  center  of  the  beam.  The  plates 
:re  1%  in.  thick  and  60  in.  long,  the  operation  consuming 
.3:0  cu.  ft.  of  oxygen  and  approximately  100  cu.  ft.  of  acety- 
It  le.  An  interesting  feature  was  the  fact  that  the  cutting 
V.  iS  effected  directly  over  and  without  injury  to  the  beam. 


I. 
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Fuel    Economy   by    Accurate    Valve    Setting 
BY  J.  McAllister 

General  Foreman,  West  Albany  Shops,  New  York  Central 

The  possibilities  of  saving  fuel  by  properly  adjusting 
Valves  on  locomotives  equipped  with  outside  valve  gears  are 
iiit  fully  understood.  There  are  three  methods  of  squaring 
viilves  on  engines  equipped  with  these  gears:  first,  by  equal- 
izing valve  travel;  second,  by  equalizing  lead,  and  third,  hj 
5  tting  valves  to  correct,  equal  piston  cut-offs.  The  first 
I:  'thod  is  the  cheapest  and  quickest  as  it  does  not  require 
]■  itting  the  engines  on  rolls.     It  is  a  simple  matter  to  make 
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Fig.  1 — Valve  Events  In   Full  Gear 

;i  gage  that  will  set  the  crank  arm  to  an  approximately  cor- 
rect position.  Then  all  that  is  necessary  is  to  scribe  port 
'.'larks  on  the  valve  stem,  trail  the  engine  and  mark  the  valve 
travel,  making  what  alterations  are  necessary  to  equalize  the 
travel.  In  the  second  method  it  is  necessary  to  place  the 
engine  on  rolls  in  order  to  check  the  leads  which  are  usually 
squared  in  the  full  gear. 

The  third  method,  although  seldom  used,  is  the  only  cor- 
r  ct  method  of  squaring  valves.  It  is  no  more  necessary  that 
t'le  ports  open  exactly  the  same  distance  than  that  they  stay 
'pen  the  same  length  of  time.  In  other  words,  the  ports 
^hould  stay  open  until  the  piston  has  traveled  the  same  dis- 
'  ince  front  and  back,  right  and  left. 

In  the  third  method  the  engine  is  placed  on  rolls  with  the 
i  lain  rods  up  and  the  lead  squared  in  full  gear  as  in  second 
iicthod,  but  the  work  is  carried  further:  that  is,  the  reverse 

■ver  is  placed  in  the  cut-off  position   (about  25  per  cent), 

le  engine  run  over  and  the  piston  travel  measured  at  cut-off. 

Necessary  alterations  in  the  motion  work  will  then  make  the 

iston  travel  the  same  at  the  points  of  cut-off. 
It  seems  to  be  tlie  prevailing  opinion  that  if  the  valve 


travel  or  lead  is  equalized  the  other  valve  events  will  occur 
in  regular  order.  Such,  however,  is  not  the  case.  On  some 
locomotives,  no  matter  how  carefully  the  motion  work  is  re- 
paired and  assembled,  valve  events  do  not  follow  in  regular 
order. 

The  valve  setting  records  shown  illustrate  this  point 
clearly.  These  are  not  theoretical  records,  but  copies  of  some 
filled  out  by  the  valve  setter  for  an  engine  actually  in  ser\'ice. 
Fig.  1  shows  the  lead,  port  opening  and  piston  cut-off  in  full 
gear  after  alterations  were  made  to  square  the  lead.  The 
lead  was  54  ^^-  all  around  and  attention  is  called  to  the  fact 
that  the  piston  travel  at  cut-off  is  one  inch  too  great  at  the 
back  end  on  both  sides  of  the  engine.  The  port  openings 
are  not  at  all  in  the  same  proportion. 

Fig.  2  shows  the  events  of  the  stroke  with  the  revcr.'ie  lever 
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Fig.  2— Valve   Events  With  Reverse  Lever  "Hooked  Up" 

hooked  up  in  the  running  cut-off  position,  no  alterations  being 
made.  The  piston  travel  is  still  about  one  inch  too  long  on 
one  side  but  has  changed  from  back  to  front.  The  port 
openings  are  more  equally  divided. 

The  valve  events  after  alterations  were  made  to  equalize 
the  piston  cut-off  at  6  in.  all  around  are  shown  in  Fig.  3. 
Note  the  distortion  of  the  lead,  also  that  the  port  openings 
have  crossed  over,  leaving  the  larger  opening  in  back.     This 
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Fig.  3 — Valve  Events  With   Alterations  to   Equalize  Cut-Offs 

makes  it  evident  that  lead,  port  opening  and  piston  cut-off  do 
not  follow  in  regular  order. 

Unequal  piston  cut-offs  have  a  serious  effect  on  fuel 
economy.  Assuming  an  engine  is  capaldc  of  making  running 
time  with  a  tonnage  train  at  6  in.  cut-off,  with  valve?  squared 
as  in  Fig.  3.  if  the  engine  is  held  in  shop  and  the  leads  are 
squared  as  showTi  in  Fig.  2,  the  engincman  cannot  now  make 
running  time  with  the  same  train.     The  cut-offs  will  he  at 
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554  in.  and  6^  in.,  and  the  reverse  lever  will  have  to  be 
dropped.  Assuming  that  the  engine  has  either  a  screw  re- 
verse  or  a  very  fine  tooth  quadrant  so  it  is  possible  to  get  a 

•  .  6  in.  and  7  in.  cut-off,  more  steam  than  necessary  will  be  ad- 
mitted to  each  cylinder  on  each  revolution.  In  other  words, 
coal  used  to  make  that  steam  will  be  wasted  and  the  total 
amount  so  lost  in  each  trip  will  be  considerable.     The  total 

.    amount  wasted  on  all  divisions  will  represent  a  serious  eco- 

V  :  nomic  loss  to  the  country. 

It  is  felt  that  the  conditions  found  on  this  locomotive  are 
by  no  means  exceptional  and  resultant  savings  are  large 
enough  to  warrant  the  most  careful  attention  to  squaring  and 
equalizing  the  cut-offs  in  valve  setting. 


Some   Facts   Regarding   Bearings 

BY  LOUIS  A.  SHEPARD 

President,  Hart  RoUer  Bearing  Company,  Orange,  N.  J. 

The  use  of  ball  and  roller  bearings  which  are  correctly 
designed   and   accurately   made   in   transmissions,   machine 
tools  and  all  machinery,  subject  to  heavy,  continuous  opera- 
tion  is  essential   to  reduce   friction.     Instances  are  known 
..where  the  power  saving  over  plain  bearings  in  large  factories 
,  so  equipped  has  amounted  to  as  much  as  50  per  cent,  but 
:  this  is  exceptional.     Ordinarily  15  to  25  per  cent  is  more 
nearly  correct.     Undoubtedly  there  is  a  saving,  which  in 
>  medium  sized  factories  even,  is  very  appreciable  in  the  course 
of  a  year  and  is  a  great  help  in   reducing  the  overhead 
expense. 

Not  only  is  there  a  saving  in  power,  but  by  using  bearings 
particularly  adapted  to  the  machines,  almost  continuous 
operation  is  insured  and  the  annoyance  of  shut  downs  to 
reline,  adjust  or  replace  plain  bearings  is  avoided.  This 
alone  more  than  compensates  for  any  increase  in  the  first  cost 
^of  application  of  the  anti-friction  bearings,  for  the  loss  of 
time  and  product  is  far  in  excess  of  any  ball  or  roller  bearing 
costs. 

V  It  is  a  well  known  fact  that  workmen  usually  do  not  give 
the  proper  attention  to  the  cleaning  and  lubrication  of  plain 
bearings.  In  consequence  great  friction  develops,  the  bear- 
ings bum  and  wear  out  quickly  and  generally  require  re- 
newal at  just  the  time  when  the  shop  is  busy  and  machinery 
should  operate  continuously.  In  many  cases  repairs  are  made 
over  the  week  end,  but  this  is  expensive  and  pay  for  over- 
time counts  up  rapidly.  A  properly  designed  ball  or  roller 
bearing,  packed  with  the  correct  lubricant  properly  enclosed 
will  operate  at  least  fifty  times  longer  than  a  plain  bronze  or 
babbitted  bearing  under  the  same  conditions.  This'  also 
makes  a  big  saving  in  the  amount  of  lubricating  oil  which 
must  be  used. 

Often  too  little  attention  is  given  to  the  mounting  and  en- 
closing of  the  bearings,  which  can  be  so  enclosed  as  to  main- 
tain the  lubricant  for  long  periods  of  time  and  prevent  oil 
leaking  or  dripping  on  the  floor  or  on  material  which  is  being 
manufactured.  The  load  carrying  capacity  and  speed  of 
(iteration  of  ball  and  roller  bearings  exceeds  that  of  the 
plain,  bronze  or  babbitted  bearings.  Also  ball  or  roller 
bearings  having  no  adjustments  are  fool  proof  and  will  out- 
last other  parts  of  the  machine.  In  certain  cases  of  adjust- 
ment being  provided  in  machines  the  mechanism  has  been 
practically  ruined  by  workmen  tampering  with  such  adjust- 
ments. As  an  additional  advantage  economies  in  space  can 
be  achieved  by  replacing  the  plain,  bronze  or  babbitted  bear- 
ings with  ball  or  roller  bearings. 

In  a  sense  the  ball  and  roller  bearing  each  has  its  par- 
ticular field,  yet  a  correctly  designed  roller  bearing  is  gen- 
erally superior  to  a  ball  bearing  for  load  carrying  purposes. 
Because  of  inherent  features  of  design,  a  ball  bearing  is 
usually  best  suited  to  carry  relatively  light  loads  at  high 
speeds  of  rotation.     A  roller  bearing,  on  the  other  hand,  is 


superior  to  the  ball  bearing  for  carrying  large  loads  at 
moderate  speeds  and  is  admirably  suited  for  installations 
where  shock  loads  are  encountered.  A  ball  bearing  cannot 
successfully  absorb  shock  loads  unless  its  rated  capacity  is 
far  in  excess  of  that  which  a  roller  bearing  must  have  to  carry 
successfully  the  loads  occurring  in  the  actual  operation  oi 
the  machine. 

Given  a  ball  of  certain  diameter  and  a  roller  of  the  same 
diameter  with  its  length  equal  to  the  diameter,  the  roller  will, 
for  a  given  load,  have  a  greater  surface  contact  with  its  race- 
way than  the  ball.  The  direct  compressive  stress  over  this 
area  of  contact  will  therefore  be  smaller  for  the  roller  than 
the  ball.  Assuming  a  maximum  safe  working  stress,  the 
roller  will  safely  carry  a  greater  load  than  the  ball  at  all 
speeds  of  rotation,  since  the  drop  in  capacity  at  different 
speeds,  due  to  fatigue  stresses,  is  approximately  the  same  for 
each.  Size  for  size,  made  of  the  same  material,  and  operat- 
ing at  the  same  speed,  the  roller  bearing  will,  for  a  stated 
safe  working  stress,  generally  carry  approximately  50  per 
cent  greater  load  than  the  ball  bearing.  On  the  basis  of 
dollars  per  pound  capacity  it  is  evident,  therefore,  that  a 
roller  bearing  is  a  more  economical  installation  than  a  ball 
bearing. 

As  the  ball  makes  contact  with  its  raceway  under  load,  a 
certain  area  at  the  top  of  the  ball  and  a  certain  area  at  the 
bottom  of  the  ball,  differing  slightly  in  magnitude,  will  be  in 
direct  compression.  The  form  of  this  surface  contact  area  will 
be  a  warped  ellipse.  As  a  result,  instead  of  having  point  con- 
tact at  the  top  and  bottom  of  the  ball,  surface  contact  occurs 
and  a  series  of  points  on  each  side  of  the  highest  point  of  the 
ball  will  be  touching  the  raceway.  Since  the  ball  should 
theoretically  rotate  about  its  own  axis,  and  since  the  speed 
of  rotation  of  a  pwint  on  the  periphery  of  the  ball  varies  as 
the  distance  from  an  axis  through  the  center  of  the  ball,  it 
follows  that  for  any  load  applied  to  the  bearing  there  will  be 
a  certain  amount  of  slippage.  This  slipping  tendency  will 
further  increase  with  an  increase  in  load  since  the  surface 
contact  increases  with  increased  load.  The  result  is  a  slid- 
ing effect  on  the  raceway  which  slowly  but  surely  grinds  it 
away.  Slippage  is  not  met  with  in  correctly  designed  roller 
bearings.  All  points  on  the  periphery  of  the  roll  necessarily 
have  the  same  velocity  at  any  stated  speed  of  rotation  of  the 
bearing.  Ball  bearings  are  llierefore  limited  in  load  carrying 
capacity  by  practical  reasons  in  addition  to  the  theoretical 
considerations  already  advanced. 

A  great  many  ball  bearings  are  designed  to  carry  both 
radial  and  thrust  loads  simultaneously,  by  employing  angular 
contact  between  balls  and  races.  Since  it  is  a  practical  im- 
possibilit)'  so  to  design  the  bearing  that  the  velocity  of  each 
point  of  contact  will  be  the  same  an  additional  spinning 
action  is  introduced. 

This  tendency,  together  with  the  slippage  resulting  inher- 
ently from  any  contact  between  balls  and  races,  causes  two 
different  and  distinct  spinning  effects  on  the  raceway.  For 
any  appreciable  radial  and  thrust  load  the  wear  and  tear  on 
the  raceways  is  of  serious  import.  A  bearing  should  be  de- 
signed for  the  performance  of  one  function  only.  As  one 
manufacturer  of  high  grade  ball  bearings  states  in  his  cata- 
logue, "radial  and  thrust  loads  cannot  be  carried  ideally  in 
one  bearing  simultaneously.  Where  combined  radial  and 
thrust  loads  must  be  carried,  combination  bearings  (one 
radial  and  one  thrust)  assure  maximum  efficiency  and  dura- 
bility." 

In  any  ball  or  roller  bearing  it  is  desired  to  obtain  true 
rolling  motion,  revolution  of  balls  or  rollers  around  their  axes 
in  parallel  planes,  which  means  freedom  from  slippage  and 
skewing  and  elimination  of  wear  on  parts.  Load  carrying 
capacity  and  speed  also  have  to  be  considered.  A  properly 
designed  and  accurately  manufactured  roller  bearing  fulfils 
these  requirements  and  becomes  a  money  saving  investment 
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Apprentices  of  the  Paris-Orleans  During  the  War 
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THE  Paris-Orleans  during  the  war  developed  appren- 
ticeship in  its  large  repair  shops  and  engine  houses  in 
27  localities  (37  apprentice  schools).  Schools  at  two 
large  repair  shops  in  Tours  and  Perigueux  train  apprentices 
for  the  various  special  work  of  repairing  locomotives,  cars, 
<ind  trucks.  Apprentices  are  trained  at  roundhouses  with 
a  view  to  doing  repair  work  on  locomotives  and  later,  for  re- 


Locomotlve    Being    Stripped    by    Second    Year    French    Apprentices 
Before    Being   Tal<en    into   Shop 

r 
cruiting  as  enginemen.  In  some  exceptional  cases  they  are 
also  trained  as  boilermakers,  machinists  and  blacksmiths  at 
roundhouses.  The  total  number  of  apprentices  at  these 
various  points  at  the  present  time  is  about  1,200.  The  ap- 
prentices are  given  professional  instruction  of  the  widest 
possible  range,  and  as  wide  a  theoretical  instruction  as  their 
intelligence  and  length  of  apprenticeship  permits. 

•Translated   and  abstracted  from  an  articles  by   M.   Lacoin,  chief  assistant 
'  ngineer.    and    M.    Chassasrne,    nieclianical    engineer    of    the    Paris-Orleans- 
n   the   ,\u?ust,    1920,    issue   of  the    Revue   CTenerale   des   Chemins   de    Fcr. 


The  practical  training  is  based  on  the  following  principle: 
''Apprentices  should  be  watched  and  trained  as  carefully 
in  their  work  as  in  their  studies."  Work  which  has  no  prac- 
tical utility  is  reduced  to  a  strict  minimum  and  as  soon 
as  their  professional  knowledge  allows  the  apprentices  under- 
take practical  work.  The  result  of  this  method  is  to  in- 
terest the  apprentice  who,  knowing  that  he  is  doing  useful 
work,  puts  more  energy  into  it.  He  is  paid  from  the  start,  , 
being  employed  on  useful  work,  and  this  helps  lighten  the^ 
burdens  of  his  family. 

The  theoretical  training  consists  of  French  classes,  arith- 
metic, geometry,  physics,  mechanics,  drawing  and  technology 
classes  which  occupy  the  apprentice  about  six  hours  a  week. 

Terms  of  Admission 

Thf  age  of  admission  is  between  14  and  17  years,  ac- 
cording as  the  candidates  are  or  are  noteholders  of  a  cer- 
tificate for  primary  studies.  However,  in  the  case  of  young 
men  with  a  higher  education  (pupils  of  secondary  schools) 
the  age  limit  of  1 7  years  may  be  raised.  Apprentices  answer- 
ing to  the  above  conditions  and  who  have  made  a  request 
for  admittance,  signed  by  their  parents,  either  to  the  chief 
offices  of  the  company  or  to  the  staff  department  in  Paris 
are  called  to  undergo  a  medical  examination  and  a  short  en- 
trance examination  composed  of:  Dictation  of  20  lines, 
with  some  grammatical  difficulties ;  problems  on  the  four 
rules  and  on  one  question  of  surface  and  volume;  division 
of  whole  numbers,  with  proof  by  multiplication;   reading. 

After  this  examination,  the  candidates  who  have  passed 
the  medical  examination  are  classed  in  order  of  merit  and 
admitted  according  to  the  number  of  places  vacant.  Prefer- 
ence is  given  to  sons  or  relatives  of  employees,  to  children  6f 
large  families  and  to  apprentices  who  already  have  sMne 
knowledge,  that  is,  who  have  taken  the  pre-apprenticeship 
classes  or  supplementary  classes. 

Every  boy  binds  himself  to  finish  his  apprenticeship  in 
the  establishment  and  the  trade  where  he  began  and  to  re- 
main in  the  company  until  his  military  service.  An  appren- 
ticeship contract  to  this  effect  is  signed  jointly  by  the  boy 
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5^4  in.  and  0)4  in.,  and  the  reverse  lever  will  have  to  be 
dropped.  Assuming  that  the  engine  has  either  a  screw  re- 
verse or  a  very  fine  tooth  quadrant  so  it  is  possible  to  get  a 
t)  in.  and  7  in.  cut-off,  more  steam  than  necessary  will  be  ad- 
mitted to  each  cylinder  on  each  revolution.  In  other  words, 
coal  used  to  make  that  steam  will  be  wasted  and  the  total 
anjQunt  so  lost  in  each  trip  will  be  consideral)le.  The  total 
amount  wasted  on  all  divisions  will  repre.scnt  a  serious  eco- 
nomiv  loss  to  the  country. 

It  is  felt  that  the  conditions  found  on  this  locomotive  are 
by  no  means  exceptional  and  resultant  savings  are  large 
t-nough  to  warrant  the  most  careful  attention  to  squaring  and 
equalizing  the  cut-offs  in  valve  setting. 


Some   Facts   Regarding   Bearings 

BY  LOUIS  A.  SHEPARD 
President,   Hart  Roller  Bearinp:  Company,  Orange,   N.  J. 

The  use  of  ball  and  roller  Ix'arings  4||iich  are  correctly 
designed  and  accurately  made  in  transmissions,  machine 
tools  and  all  machinerj-,  subject  to  heavy,  continuous  opera- 
tion is  essential  to  reduce  friction.  Instances  are  known 
where  the  power  saving  over  plain  bearings  in  large  factories 
so  ejfuipped  has  amounted  to  as  much  as  50  per  cent,  but 
this  is  exceptional.  Ordinarily  15  to  25  per  cent  is  more 
nearly  correct.  Undoubtedly  there  is  a  saving,  which  in 
medium  sized  factories  even,  is  vcr\-  appreciable  in  the  course 
of  a  year  and  is  a  great  helj)  in  reducing  the  overhead 
expense. 

Not  only  is  there  a  saving  in  power,  but  by  using  bearings 
]>articularly  adapted  to  the  machines,  almost  continuous 
operation  is  insured  and  the  annoyance  of  shut  downs  to 
reline,  adjust  or  replace  plain  bearings  is  avoided.  This 
alone  more  than  compensates  for  any  increase  in  the  first  cost 
of  application  of  the  anti-friction  bearings,  for  the  loss  of 
time  and  product  is  far  in  excess  of  any  ball  or  roller  bearing 
costs. 

It  is  a  well  known  fact  that  workmen  usually  do  not  give 
the  proper  attention  to  the  cleaning  and  lubrication  of  plain 
bearings.  In  consequence  great  friction  develops,  the  bear- 
ings burn  and  wear  out  quickly  and  generall}-  require  re- 
newal at  just  the  time  when  the  shop  is  busy  and  machinery 
should  operate  continuously.  In  many  cases  repairs  are  made 
over  the  week  end,  but  this  is  expensive  and  pay  for  over- 
time counts  up  rapidly.  A  properly  designed  ball  or  roller 
bearing,  packed  with  the  correct  lubricant  projK'rly  enclosed 
will  operate  at  least  fifty  times  longer  than  a  plain  bronze  or 
babbitted  bearing  under  the  same  conditions.  This  also 
makes  a  big  saving  in  the  amount  of  lubricating  oil  which 
must  be  used. 

Often  too  little  attention  is  given  to  the  mounting  and  en- 
closing of  the  bearings,  which  can  be  so  enclosed  asTb  main- 
tain the  lubricant  for  long  periods  of  time  and  prevent  oil 
leaking  or  dripping  on  the  floor  or  on  material  which  is  being 
manufactured.  The  load  carrying  capacity  and  speed  of 
operation  of  ball  and  roller  bearings  exceeds  that  of  the 
plain,  bronze  or  babbitted  Jjearings.  Also  ball  or  roller 
bearings  having  no  adjustments  are  fool  proof  and  will  out- 
last otb.er  parts  of  the  machine.  In  certain  cases  of  adjust- 
ment being  provided  in  machines  the  mechanism  has  been 
practically  ruined  by  workmen  tampering  with  such  adjust- 
ments. As  an  additional  advantage  economies  in  space  can 
be  achieved  by  replacing  the  plain,  bronze  or  babbitted  bear- 
ings with  ball  or  roller  bearings. 

In  a  .sense  the  ball  and  roller  bearing  each  habits  par- 
ticular field,  yet  a  correctly  designed  roller  bearing  is  gen- 
erally superior  to  a  ball  Ix-aring  for  load  carrying  purposes. 
Because  of  inherent  features  of  design,  a  ball  bearing  is 
usually  best  suited  to  carry  relatively  l,iglit  loatls  at  higli 
speeds  of  rotation.     .\  roller  l)earing,  oh' the  other  hand,  i^ 


superior  to  the  ball  bearing  for  carrying  large  loads  \t 
moderate  speeds  and  is  admirably  suited  for  installati  hj 
where  shock  loads  are  encountered.  A  ball  bearing  cant  ot 
successfully  a))Sorb  shock  loads  unless  its  rated  capacity  U 
tar  in  excess  of  that  which  a  roller  bearing  must  have  to  ca  v 
successfully  the  loads  occurring  in  the  actual  operation  >f 
the  machine. 

Given  a  ball  of  certain  diameter  and  a  roller  of  the  sar  le 
diameter  with  its  length  equal  to  the  diameter,  the  roller  w  1, 
for  a  given  load,  have  a  greater  surface  contact  with  its  ra  - 
way  than  the  ball.  The  direct  compressive  stress  over  '  is 
area  of  contact  will  therefore  be  smaller  for  the  roller  t'  n 
the  ball.  Assuming  a  maximum  safe  working  stress,  le 
roller  will  safely  carry  a  greater  load  than  the  ball  at  ill 
speeds  of  rotation,  since  the  drop  in  capacity  at  differ  nt 
speeds,  due  to  fatigue  stresses,  is  approximately  the  same  -r 
each.  Size  for  size,  made  of  the  same  material,  and  opei  it- 
ing  at  the  same  speed,  the  roller  bearing  will,  for  a  sta*  d 
safe  working  stress,  generally  carry  approximately  50  ,  ,r 
cent  greater  load  than  the  ball  l^earing.  On  the  basis  if 
dollars  per  pound  capacity  it  is  evident,  therefore,  thai  a 
roller  l^earing  is  a  more  economical  installation  than  a  I.  11 
bearing. 

As  the  ball  makes  contact  with  its  raceway  under  load.  ?. 
certain  area  at  the  top  of  the  ball  and  a  certain  area  at  tiie 
Ixjttom  of  the  ball,  differing  slightly  in  magnitude,  will  be  in 
direct  compression.  The  form  of  this  surface  contact  area  w  ill 
be  a  warped  ellipse.  As  a  result,  instead  of  having  point  con- 
tact at  the  top  and  bottom  of  the  ball,  surface  contact  occurs 
and  a  series  of  points  on  each  side  of  the  highest  point  of  tlu- 
ball  will  be  touching  the  raceway.  Since  the  ball  shouM 
theoretically  rotate  about  its  own  axis,  and  since  the  spod 
of  rotation  of  a  point  on  the  periphery  of  the' ball  varies  as 
the  distance  from  an  axis  through  the  center  of  the  ball,  it 
follows  that  for  any  load  applied  to  the  bearing  there  will  i.c 
a  certain  amount  of  slippage.  This  slipping  tendency  v\ill 
further  increase  with  an  increase  in  load  since  the  surfa<e 
contact  increases  with  increased  load.  The  result  is  a  sli<i- 
ing  effect  on  the  raceway  which  slowly  but  surely  grinds  it 
away.  Slippage  is  not  met  with  in  correctly  designed  rolKr 
bearings.  All  points  on  the  pcripher\'  of  the  rbll  necessarilv 
have  the  same  velocity  at  any  stated  speed  of  rotation  of  the 
bearing.  Ball  bearings  are  therefore  limited  in  load  carrying 
capacity  by  practical  reasons  in  addition  to  the  theoreticil 
considerations  already  advanced. 

A  great  many  ball  bearings  are  designed  to  carry  both 
radial  and  thrust  loads  simultaneously,  by  employing  angular 
contact  between  balls  and  races.  Since  it  is  a  practical  im- 
possii)ility  so  to  design  the  bearing  that  the  velocity  of  ea-h 
j)oint  of  contact  will  l)e  the  same  an  additional  .spinniiiii 
action  is  introduced. 

This  tendency,  together  with  the  slippage  resulting  inher- 
ently from  any  contact  between  balls  and  races,  causes  two 
different  and  distinct  spinning  effects  on  the  raceway.  F'T 
any  appreciable  radial  and  thrust  load  the  wear  and  tear  on 
the  raceways  is  of  serious  import.  A  bearing  should  be  de- 
signed for  the  performance  of  one  function  only.  As  oiu' 
manufacturer  of  high  grade  ball  bearings  states  in  his  cat  1- 
logue,  "radial  and  thrust  loads  cannot  be  carried  ideally  in 
one  bearing  simultaneously.  Where  combined  radial  ai  1 
thrust  loads  must  be  carried,  combination  bearings  (00 
radial  and  one  thrust)  assure  maximum  efficiency  and  dur 
bility." 

In  any  ball  or  roller  bearing  it  is  desired  to  obtain  tr  :o 
rolling  motion,  revolution  of  balls  or  rollers  around  their  ax'  s 
in  parallel  planes,  which  means  freedom  from  slippage  ai  i 
skewing  and  elimination  of  wear  on  parts.  Load  carr)ii  i 
capacity  and  speed  also  have  to  be  considered.  A  proper  v 
designed  and  accurately  manufactured  roller  liearing  fulf  ^ 
these  requirements  and  becomes  a  money  saving  investmem 
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Paris-Orleans  Apprentice  Work  Organized 

A  Description  of  the  Development  of  Courses  for 
Apprentices  of  the  Paris-Orleans  During  the  War 


THE  l'uris-Orlean.>  durinii  the  war  develo{>ed  appren- 
ticeship in  its  large  repair  shops  and  engine  houses  in 
27  localities  (37  apprentice  schools).  Schools  at  two 
large  repair  shops  in  Tours  and  Perigueux  train  apprentices 
tor  the  various  special  work  of  repairing  locomotives,  cars, 
and  trucks.  Apprentices  are  trained  at  roundhouses  with 
a  view  to  doing  repair  work  on  locomotives  and  later,  for  re- 
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Locomotive    Being    Stripped    by    Second    Year    French    Apprentices 
Before    Being    Taken    Into    Shop 

ruiting  as  engincmen.  In  some  exceptional  cases  they  are 
Iso  trained  as  hoilermakers,  machinists  and  blacksmiths  at 
oundhouscs.  The  total  numl)er  of  apprentices  at  these 
urious  ix)ints  at  the  present  time  is  about  1,200.  The  ap- 
rentices  are  given  {professional  instruction  of  the  widest 
ossible  range,  and  as  wide  a  theoretical  instruction  as  their 
'itelligence  and  length  of  apprenticeship  permits. 

'Tranrlatei!  nm!  alis.ractt-d  fiom  pai  articles  bv  M.  Lacf)in.  cbitf  a=sitiaiii 
MRiiiier.  and  M.  Cl^assaciie,  nu-clianical  cii.yiiu'er  of  the  Paris-Orlcail'' 
I    tfjp    .\nju«t.    lOJO,    issiie    of   tlif    Rewif    (Tcmralf    lU-s    Clieiiiiiis    <Ic    1\;  . 


The  practical  training  is  based  on  the  following  principle: 
"Apprentices  should  be  watched  and  trained  as  carefully 
in  their  work  as  in  their  studies."'  Work  which  has  no  prac- 
tical utility  is.  reduced  to  a  strict  minimum  and  as  soon 
as  their  professional  knowledge  allows  the  apprentices  under- 
take practical  work.  The  result  of  this  method  is  to  in- 
terest the  ajjprentice  who,  knowing  that  he  is  doing  useful 
work,  puts  more  energy  into  it.  He  is  paid  from  the  start, 
being  employed  on  useful  work,  and  this  helps  lighten  the 
burdens  of  his  family. 

The  theoretical  training  consists  of  French  classes,  arith- 
metic, geometr}',  physics,  mechanics,  drawing  and  technolog}- 
(lasses  which  occupy  the  apprentice  about  six  hours  a  week. 

Terms  of  Admission 

I  he  age  of  admission  is  l)etween  14  and  17  years,  ac- 
cording as  the  candidates  are  or  are  not  holders  of  a  cer- 
tificate for  primary  studies.  However,  in  the  case  of  young 
men  with  a  higher  education  (pupils  of  secondary  schools) 
the  age  limit  of  17  years  may  be  raised.  Apprentices  answer- 
ing to  the  above  conditions  and  who  have  made  a  request 
for  admittance,  signed  by  their  parents,  either  to  the  chief 
offices  of  the  company  or  to  the  staff  department  in  Paris 
are  called  to  undergo  a  medical  examination  and  a  short  en- 
trance examination  composed  of:  Dictation  of  20  lines, 
with  some  grammatical  difficulties;  problems  on  the  four 
rules  and  on  one  question  of  surface  and  volume;  division 
•  if  whole  numbers,   with   proof  by  multiplication;    reading. 

After  this  examination,  the  candidates  who  have  passed 
the  medical  examination  are  classed  in  order  of  merit  and 
admitted  according  to  the  numlx?r  of  places  vacant.  Prefcr- 
.lue  is  given  to  sons  or  relatives  of  employees,  to  children  of 
large  families  and  to  apprentices  who  alreadv  have  some 
knowledge,  that  is,  who  have  taken  the  pre-apprenticeship 
classes  or  sui)plementar\-  classes. 

Ever>-  boy  binds  himself  to  finish  his  apprenticeship  in 
tlie  establishment  and  the  trade  where  he  l)egan  and  to  re- 
main in  the  company  until  his  military  service.  An  appren- 
tice.>;hip  contract  to  this  effect  is  signed  jointly  by  the  bov 
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and  his  parents  or  guardians.  The  penalties  for  breaking 
this  contract  are :  non-payment  of  the  cash  prizes  mentioned 
below,  which  are  normally  paid  at  the  end  of  the  apprentice- 
ship; proceedings  against  the  parents  or  guardians  for  dam- 
ages or  injuries  caused  to  the  company  by  the  apprentice 
leaving. 

The  number  of  apprentices  in  each  establishment  is  regu- 
lated so  that  the  total  number  of  apprentices  and  workmen 
who  are  minors,  does  not  exceed  25  j)er  cent  of  the  adult 
staff  of  workmen  in  any  shop.  Each  apprentice  remains  on 
an  average  five  years  in  the  establishment  before  his  military 
service.  The  number  of  apprentices  admitted  each  year  is 
therefore,  on  the  average,  five  per  cent  of  the  strength  of 
the  adult  staff  of  workmen  in  the  establishment. 

Instruction  of  Apprentices 

The  instruction  given  to  apprentices  consists  of  a  profes- 
sional manual  education  complemented  by  theoretical  ex- 
planations, arithmetic,  drawing  and  spelling,  which  last  for 
about  six  hours  per  week.  Wherever  possible,  apprentices 
are  grouped  in  the  workshop  under  the  supervision  of  an  in- 
structor who  is  thus  enabled  to  direct  the  instruction  of  10 
to  15  apprentices. 

;  The  employment  of  a  single  instructor  has  the  advantage 
of  allotting  to  this  post  the  best  qualified  workman  and  gives 
to  the  new  apprentices  a  single  plan  of  work,  which  depend 
upon  the  instructor's  qualifications.  It  also  permits  of  more 
individual  instruction,  the  apprentices  being  taught  orderly 
habits  of  work  and  good  conduct. 

As  far  as  possible,  an  instructor  is  chosen  who  is  able  to 
direct  practical  and  theoretical  instruction  of  the  apprentices 
at  the  same  time,  thus  maintaining  a  constant  connection  be- 
tween the  two  branches.  This  object  has  been  attained  in 
some  shops,  but  it  is  difficult  to  find  teachers  who  unite 
practical  and  theoretical  knowledge  and  in  some  large  centers 
special  teachers  have  been  employed  for  the  theoretical 
classes,  keeping  in  as  close  touch  as  possible  with  the  prac- 
tical instructors. 

Apprentices  in  Enffinehouses 

The  program  of  practical  instruction  in  the  engine 
houses  is  slightly  different  from  that  in  the  repair  shops  be- 
cause the  former  are  only  called  upon  to  train  engine  fitters 
who  can  later  become  engine  drivers  and  directors  of  repairs 
to  locomotives. 

The  apprentice  school  program  of  the  enginehouses  is  as 
follows:  First  year. — Half  the  day,  the  morning  by  prefer- 
ence, is  devoted  to  methodical  and  progressive  practice  in 
fitting  and  to  theoretical  classes  (18  hours  fitting,  and  six 
hours  of  theoretical  classes  per  week).  The  rest  of  the  day 
is  taken  up  by  practical  work  in  the  repair  of  detail  parts. 
The  program  of  progressive  exercises  to  be  carried  out  by 
the  apprentices  is  given  in  a  book  of  machining  notes  and 
includes  a  course  of  work  of  about  10  months  on  the  average. 
To  complete  the  first  year  of  practical  instruction,  apprentices 
who  have  performed  their  progressive  exercises  well  are 
given  supplementary  exercises  chosen  from  the  following 
work:  making  or  repairing  face  plates,  V-ways,  shifting- 
gages,  various  keys,  screw  and  case  dies,  hammers,  graving- 
tools,  chisels,  spanners,  etc.  Drilling  machines,  pneumatic 
hammers,  parts  of  machine-tools  in  the  workshop,  etc.,  are 
overhauled  and  repaired. 

Second  year. — In  the  second  year  the  apprentices  cease  to 
be  systematically  employed  on  the  vise.  The  "mounting" 
apprentices  are,  wherever  the  number  makes  it  possible, 
grouped  in  special  gangs  aided  by  one  or  two  chosen  work- 
men and  a  small  number  of  laborers. 

Thus  organized,  they  carry  out  in  its  entirety  the  half- 
yearly  and  yearly  repairs  to  simple  locomotives  or  in  some 
cases  to  compound  locomotives,  including  the  fittings,  cocks 
and  valves.      This   arrangement  makes  them  learn   all   the 


work  of  mounting  while  preventing  them  from  being  era- 
ployed  as  minor  laborers,  as  is  too  often  the  case  when  ap- 
prentices are  placed  in  a  gang  of  workmen. 

In  localities  where  this  arrangement  cannot  be  carried  oat 
the  "mounting"  apprentices  are  either  united  with  the  third 
year  apprentices  or  with  the  minor  workmen  to  form  a 
special  gang  under  the  conditions  mentioned  above,  or 
grouped  under  the  direction  of  an  instructor  to  make  pirt 
of  a  repair  gang.  They  are  not  placed  alone  in  the  gan^s 
even  with  a  good  workman.  By  isolating  them  in  this  w  y 
there  is  too  much  risk  of  making  lesser  hands  of  them,  whose 
professional  training  would  be  mediocre. 

The  instructors  see  that  they  do  not  do  work  which  is 
beyond  their  strength,  and  make  each  apprentice  take  i  ,e 
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different  places  in  the  gang  so  that  they  do  not  specialize. 

Third  year. — In  the  third  year  the  apprentices  are  still 
supervised  and  like  those  of  the  second  year  are  grouped  in 
special  gangs  under  the  direction  of  a  chief  mounter  or  chief 
of  a  group  and  carry  out  the  half-yearly  and  annual  repairs 
to  locomotives,  modem  ones  by  preference,  taking  the  place 
of  the  ordinary  gangs  entrusted  with  these  repairs.  In 
establishments  where  their  number  is  small,  they  are  united 
under  the  supervision  of  the  chief  of  a  group  of  men  who 
have  just  finished  their  apprenticeship,  thus  forming  a  spe- 
cial gang.  The  best  third  year  apprentices  are  made  use 
of  as  monitors  in  the  second  year  gangs. 

In  the  course  of  the  third  year  the  apprentices  also  take 
in  rotation  a  course  of  one  month  each  in  the  forge,  boiler 
and  machine  shops  respectively.  These  courses,  the  program 
of  which  is  drawn  up  in  the  beginning  of  the  year,  are  de- 
scribed in  a  special  notebook  so  that  their  proper  execution 
can  be  checked  by  the  inspectors.  After  conpleting  the 
course,  apprentices  in  roundhouses  have  a  knowledge  of 
locomotives  which  is  a  great  aid  in  helping  them  to  qualify 
as  firemen  and  later  enginemen. 

Apprentice  Work  in  Repair  Shops 

The  program  of  practical  instruction  in  the  repair  shops 
is  as  follows:  apprentices  (except  those  in  wood-working, 
painting,  upholstering  and  molding,  who  are  few  in  number>. 
and  who  begin  immediately  in  their  respective  workshops) 
are  placed  in  a  school  for  iron-workers  situated  in  the  fitting 
shop.  In  this  school  they  follow  a  program  similar  to  that 
for  apprentices  in  the  enginehouse,  and  their  time  is  divided 
between  study  and  practical  work.  After  six  months  thev 
take  a  professional  examination,  the  result  of  which  is  taken 
into  account  in  deciding  their  definite  distribution  among 
the  classes  of  mounters,  fitters,  machinists,  boiler-maker- 
and  blacksmiths.    In  this  distribution  the  physical  aptitude5 
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and  tastes  of  the  apprentices  are  also  taken  into  account. 
The  classification  once  made,  the  fitter  and  mounting  ap- 
prtntices  remain  in  the  iron-workers'  school  where  they  fol- 
low an  identical  program  to  that  of  the  apprentices  in  the 
eni^inehouse.  The  boiler-maker  apprentices  and  the  black- 
smith apprentices  are  placed  in  two  special  schools  where 
thev  follow  practical  courses  extending  over  a  year, 

i'he  instruction  given  in  the  boiler-makers'  school  in- 
cludes: a  knowledge  of  descriptive  geometry  necessary  for 
tracing  the  intersection  of  solid  materials;  tracing  of  sheet- 
irons  in  general;  finally, |:he  manual  work  of  a  boiler-maker. 

The  instruction  given  in  the  blacksmiths'  school  includes 
tlie  theoretical  rules  for  blacksmith  modelers,  the  rules  of 
soldering  and  the  general  work  of  a  blacksmith. 

After  a  year  in  the  special  school,  that  is  to  say  about 
IS  months  in  the  company,  the  boiler-maker  and  black- 
smith apprentices  are  considered  to  have  finished  the  special 
courses  necessary  to  a  knowledge  of  their  trade  and  are 
placed  in  the  boiler-makers'  and  blacksmiths'  workshops 
where  they  do  only  practical  work  under  the  direction  and 
with  the  advice  of  experienced  workmen. 

Theoretical  Instruction 

The  theoretical  instruction  of  shop  apprentices  covere 
three  years.  In  the  second  year  the  apprentices  revise  the 
work  already  studied  in  the  first  year,  and  in  the  third  year 
they  take  a  special  course  of  technology.  Experience  has 
shown  that  this  procedure  gives  good  results  and  has  more- 
over the  advantages  of  facilitating  the  organization  of  the 
classes. 

Theoretical  classes  are  held  every  year  from  October  1  to 
July  31.  They  last  for  six  hours  a  week  during  the  two 
first  years  at  the  rate  of  four  sittings  of  about  one  and  one- 
half  hours,  and  only  one  and  one-half  hours  per  week  in 
the  third  year. 

The  total  number  of  instructors  is  47   and  the  classes 
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they  teach  are  in  addition  to  their  normal  work.  They  are 
distributed  as  follows:  master  mechanics,  three;  foremen, 
six;  checkers,  sub-inspectors,  two;  assistant  foremen,  ten; 
heads  of  gangs,  nine;  workmen,  two;  employees,  15,  six 
iieing  ladies. 

Instruction  is  by  means  of  specially  written  elementary 
(ourses  drawn  up  by  a  central  department  and  distributed 
to  the  instructors  and  to  the  apprentices.  Abstract  methods 
of  explanation  are  avoided  by  referring  to  the  various  opera- 
'ions  and  apparatus  used  in  the  workshops  and  conducting 
demonstrations  with  the  apparatus  itself.  The  explanation 
^f  the  lesson  is  aided  by  frequent  questions  to  the  pupils, 
"ollowed  by  a  short  resume. 


The  first  and  second  year  courses,  which  are  the  same, 
include  170  lesscMis  in  general  technology,  drawing  and 
sketching,  French,  arithmetic,  elementary  physics  and  me- 
chanics. The  third  year  apprentices  have  at  their  disposal 
a  course  of  study  in  technology  including  40  lessons,  one 
per  week  affording  an  elementary  knowledge  of  the  locomo- 
tive. This  instruction  is  given  in  the  form  of  app>endices, 
the  details  of  which  are  given  below: 

Appendix  1.     Boiler 6  lessons ' 

Appendix  2.     Wheels,  frames,  suspension 4  lessons 

Appendix  3.  Farts,  motors,  arrangement  of  mech- 
anism          15  lessons   •  30  lessens 

Ap(>endix  4.  Various  parts,  special  devices,  ten- 
der, boiler,  work  and  reading  of 
graphs   and    diagrams 5  lessons 

These  lessons  are  given  by  means  of  sketches,  demonstrat- 
ing apparatus  and  the  parts  of  the  machines  themselves, 
either  in  the  lecture  room  or  in  the  workshop. 

In  the  course  of  the  three  years  the  apprentices  take  oral 
and  written  examinations  at  the  end  of  every  half-year,  in 
order  to  show  the  progress  made.  These  also  serve  as  a 
basis  for  proposals  for  increase  of  wages  and  bonuses,  which 
are  mentioned  further  on. 

The  apprentices'  instruction  is  also  at  all  times  checked 
by  means  of  questions  put  by  foreman  and  higher  agents 
of  the  central  department  on  their  rounds  in  the  instruction 
centers.  This  checking  of  the  apprentices'  knowledge  is  also 
a  check  of  the  teaching  given  by  the  local  instructors.  In- 
structors should  realize  that  technical  instruction  is  only 
one  part  of  the  professional  training,  and  that  it  is  equally 
important  to  instil  into  the  apprentices  habits  of  discipline, 
order,  method,  self-respect,  in  a  word,  give  them  a  moral 
training.  -.  >. 

Competitions  and  Remuneration 

Competitions  are  arranged  at  the  end  of  the  first  year's 
apprenticeship  after  the  half-yearly  examinations,  among 
the  best  students  in  the  various  shops  and  roundhouses  of 
the  company.  At  the  end  of  these  competitions  there  is  a 
distribution  of  prizes,  books  and  instruments,  to  the  prize- 
winners. At  these  distributions,  apprentices  who  have  satis- 
factorily finished  their  apprenticeship  receive  a  savings-bank 
book  in  which  are  inscribed  the  amounts  of  the  various  half- 
yearly  bonuses  accorded  during  the  course  of  their  apprentice- 
ship, and  an  "end  of  apprenticeship"  diploma. 

The  apprentices  commence  work  at  25  cents,  30  cents  or 
35  cents  per  day,  according  to  their  value  and  their  age,  with 
successive  increases  based  on  the  results  obtained  during 
the  course  of  the  apprenticeship.  The  apprentices  may, 
therefore,  attain  at  the  end  of  their  three  years'  apprentice- 
ship, a  daily  wage  equal  or  superior  to  that  of  the  best 
junior  workmen  in  the  shop.  They  also  draw  special  allot- 
ments on  account  of  cost  of  living  and  residence,  and  those 
who  have  had  more  than  18  months'  apprenticeship  receive 
a  premium  of  10  cents  per  working  day. 

In  order  to  interest  parents  in  the  children's  work,  the 
apprentices'  progress  is  shown  every  month  in  an  individual 
notebook  in  which  is  recorded  professional  skill,  theoretical 
instruction,  conduct,  money  advances  allotted,  and  money 
drawn.  This  notebook  is  signed  by  the  officer  in  charge  of 
the  apprentices  who  writes  in  it  any  observations  he  thinks 
it  useful  for  the  parents  to  see.  The  latter  also  sign  this 
notebook  after  having  noted  each  month  the  remarks  made 
therein.  The  parents  are  also  directly  communicated  with 
when  their  son  does  not  give  satisfaction  in  his  work  or  his 
conduct,  and  are  advised  of  all  punishments  he  undergoes. 

Second  Grade  Apprentices 

Those  young  men  who,  in  the  course  of  their  first  year  of 
apprenticeship,  show  that  they  are  capable  of  attaining  a 
higher  degree  of  efficiency  than  the  average,  are  allowed  to 
follow  extra  classes  called  "second  grade,"  which  last  three 
years.     These  young  men  have  a  special  contract  with  the 
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and  his  parents  or  guardians.  The  penalties  for  breaking 
this  contract  are:  non-payment  of  the  cash  prizes  mentioned 
below,  which  are  normally  paid  at  the  end  of  the  apprentice- 
ship; proceediiljjs  against  the  parents  or  guardians  for  dam- 
ages or  injuries  caused  to  the  company  by  the  apprentice 
leaving. 

The  number  of  ajjprentices  in  each  establishment  is  regu- 
lated so  that  the  total  numl)er  of  apprentices  and  workmen 
who  are  minors,  does  not  exceed  25  |x?r  cent  of  the  adult 
staff  of  workmen  in  any  shop.  Each  apprentice  remains  on 
an  average  five  years  in  the  establishment  l^efore  his  military 
service.  The  number  of  apprentices  admitted  each  year  is 
therefore,  on  the  average,  five  per  cent  of  the  strength  of 
the  adult  staff  of  workmen  in  tlie  establishment. 

Insstruotion  of  Apprentices 

The  instruction  given  to  apprentices  consists  of  a  profes- 
sional manual  education  complemented  by  theoretical  ex- 
planations, arithmetic,  drawing  and  spelling,  which  last  for 
about  six  liours  per  week.  Wherever  possible,  apprentices 
are  grouped  in  the  workshop  under  the  supervision  of  an  in- 
structor who  is  thus  enabled  to  direct  the  instruction  of  1(> 
to  15  apprentices. 

The  employment  of  a  single  instructor  has  the  advantage 
of  allotting  to  this  post  the  best  qualified  workman  and  gives 
to  the  new  apprentices  a  single  plan  of  work,  which  depend 
upon  the  instructor's  qualifications.  It  also  jtermits  of  more 
individual  instruction,  the  apprentices  being  taught  orderly 
habits  of  work  and  good  conduct. 

As  far  as  possible,  an  instructor  is  chosen  who  is  able  to 
direct  practical  and  theoretical  instruction  of  the  apprentices 
at  the  same  time,  thus  maintaining  a  constant  connection  be- 
tween the  two  branches.  This  object  has  been  attained  in 
some  shops,  but  it  is  difficult  to  find  teachers  who  unite 
practical  and  theoretical  knowledge  and  in  some  large  center.- 
special  teachers  have  been  employed  for  the  theoretical 
classes,  keeping  in  as  close  touch  as  possible  with  the  prac- 
tical instructors. 

Apprentices  in  En^^inehouses 

The  program  of  practical  instruction  in  the  engine 
houses  is  .'^lightly  different  from  that  in  the  repair  shops  be- 
cause the  former  are  only  called  upon  to  train  engine  fitters 
who  can  later  Ix^come  engine  drivers  and  directors  of  repairs 
to  locomotives. 

The  apprentice  school  program  of  the  cnginehouses  is  as 
follows:  First  year. — Half  the  day,  the  morning  by  prefer- 
ence, is  devoted  to  methodical  and  progressive  practice  in 
fitting  and  to  theoretical  classes  (18  hours  fitting,  and  six 
hours  of  theoretical  classes  per  week).  The  rest  of  the  day 
is  taken  up  by  practical  work  in  the  repair  of  detail  parts. 
The  program  of  progressive  exercises  to  be  carried  out  by 
the  apprentices  is  given  in  a  book  of  machining  notes  and 
includes  a  cour.«;c  of  work  of  about  10  months  on  the  average. 
To  complete  the  first  year  of  practical  instruction,  apprentices 
who  have  performed  their  progressive  exercises  well  are 
given  supplementary  exercises  chosen  from  the  following 
work:  making  or  repairing  face  plates,  V-ways,  shifting- 
gages,  various  keys,  screw  and  ca.se  dies,  hammers,  graving- 
tools,  chi.-iels,  spanners,  etc.  Drilling  machines,  pneumatic 
hammers,  parts  of  machine-tools  in  the  workshop,  etc.,  are 
overhauled  and  repaired. 

Second  year. — In  the  second  year  the  apprentices  cea.'^c  to 
be  sy.^tematically  employed  on  the  vise.  The  "mounting'' 
afiprenticcs  are.  wherever  the  number  makes  it  possible, 
grouped  in  special  gangs  aided  by  one  or  two  chosen  work- 
men anrl  a  small  number  of  laborers. 

Thus  organi/efl,  they  carr\'  out  in  its  entirety  the  half- 
yearly  and  yearly  repairs  to  simple  locomotives  or  in  some 
cases  to  compound  locomotives,  including  the  fittings,  cocks 
and   valves.      This   arrangement  makes   them  learn   all   the 


work  of  mounting  while  preventing  them  from  being  < 
ployed  as  minor  laborers,  as  is  too  often  the  case  when  . 
prentices  are  placed  in  a  gang  of  workmen. 

In  localities  where  this  arrangement  cannot  be  carried 
the  "mounting"  apprentices  are  either  united  with  the  th 
year  apprentices  or  with  the  minor  workmen  to  form 
special  gang  under  the  conditions  mentioned  above, 
grouped  under  the  direction  of  an  instructor  to  make  p  t 
of  a  repair  gang.  They  are  not  placed  alone  in  the  gai  - 
even  with  a  good  workman.  By  isolating  them  in  this  a\  v 
there  is  too  much  risk  of  making  les.'^er  hands  of  them,  wh  c 
professional  training  would   be  mediocre. 

The  in.-tructors  see  that  they  do  not  do  work  which    ■! 
beyond  their  strength,   and  make  each  aj)prentice  take      c 
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First    Year    Apprentices    In    Fitting    Shop    of    Paris-Orieans 

different  places  in  the  gang  so  that  they  do  not  speciali/- 
Third  year. — In  the  third  year  the  apprentices  are  stiii 
supervised  and  like  those  of  the  second  year  are  grouped  in 
special  gangs  under  the  direction  of  a  chief  mounter  or  chi^ : 
of  a  group  and  carry  out  the  half-yearly  and  annual  repair- 
to  l(Komotives,  modem  ones  by  preference,  taking  the  pla>< 
of  the  ordinary  gangs  entrusted  with  these  repairs.  In 
establishments  where  their  numl^er  is  small,  they  are  unitt  1 
under  the  supervision  of  the  chief  of  a  group  of  men  who 
have  just  finished  their  apprenticeship,  thus  forming  a  spi  - 
cial  gang.  The  best  third  year  apprentices  are  made  u-c 
of  as  monitors  in  the  second  year  gangs. 

In  the  course  of  the  third  year  the  apprentices  also  tak; 
in  rotation  a  course  of  one  month  each  in  the  forge,  boikr 
and  machine  shops  respectively.  These  courses,  the  prograin 
of  which  is  drawn  up  in  the  beginning  of  the  year,  are  dt 
scribed  in  a  special  notebook  so  that  their  proper  executior. 
can  be  checked  by  the  inspectors.  After  completing  th  ■ 
course,  apprentices  in  roundhouses  have  a  knowledge  ci 
locomotives  which  is  a  great  aid  in  helping  them  to  qualify' 
X15  firemen  and  later  enginemen. 

Apprentice  Work   in   Repair   Shops 

The  program  of  practical  instruction  in  the  repair  shoj 
is  as   follows:    apprentices   (except  those  in  wood-workinc 
painting,  upholstering  and  molding,  who  are  few  in  number 
and  who  begin  immediately  in  their  respective  workshops 
arc  placed  in  a  .«;chool  for  iron-workers  situated  in  the  fittin 
shop.     In  this  school  they  follow  a  jirogram  similar  to  thi't 
for  apprentices  in  the  enginehouse.  and  their  time  is  divide- 
between  study  and  practical  work.     After  six  months  the 
take  a  professional  examination,  the  result  of  which  is  take:: 
into  account   in  deciding  their  definite  distribution  amonu 
the   clas.<5es    of   mounters,    fitters,    machinists,    boiler-maker 
and  black.«miths.     In  this  distribution  the  physical  aptitude 
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ah  i  tastes  of  the  apprentices  are  also  taken  into  account. 
■J :  •  classification  once  made,  the  fitter  and  mounting  ap- 
|ii  iitices  rtmain  in  the  iron-workers'  school  where  they  fol- 
ic an  identical  program  to  that  of  the  apprentices  in  the 
(I  inehouse.  The  boiler-maker  apprentices  and  the  black- 
m:  (h  apprentices  are  placed  in  two  special  schools  where 
til!  \-  follow  practical  courses  extending  over  a  year. 

The  in.-truction  given  in  the  boiler-makers'  school  in- 
il  ilo:  a  knowledge  of  descriptive  geometry  necessary  for 
tr  .  ing  the  intersection  of  solid  materials;  tracing  of  sheet- 
in  11-  in  general;  finally,  die  manual  work  of  a  l>oiler-maker. 

The  instruction  given  in  the  blacksmiths'  school  includes 
{lie  theoretical  rules  for  blacksmith  modelers,  the  rules  of 
soMering  and  the  general  work  of  a  blacksmith. 

After  a  year  in  the  special  school,  that  is  to  say  about 
JS  months  in  the  company,  the  boiler-maker  and  black- 
»niith  apprentices  are  considered  to  have  finished  the  special 
cfiurses  necessary  to  a  knowledge  of  their  trade  and  are 
placed  in  the  boiler-makers'  and  blacksmiths'  workshops 
where  they  do  only  practical  work  under  the  direction  and 
widi  the  advice  of  experienced  workmen. 

-  Theoretical  Instruction 

The  theoretical  instruction  of  shop  apprentices  covefs 
tliree  yeai;*;.  In  the  second  year  the  apprentices  revise  the 
work  already  studied  in  the  first  year,  and  in  the  third  year 
tiiey  take  a  special  course  of  technology.  Experience  has 
sliown  that  this  procedure  gives  good  results  and  has  more- 
over the  advantages  of  facilitating  the  organization  of  the 
ilasses. 

Theoretical  classes  are  held  every  year  from  October  1  to 
July  31.  They  last  for  six  hours  a  week  during  the  two 
nr>t  years  at  the  rate  of  four  sittings  of  about  one  and  one- 
l.alf  hours,  and  only  one  and  one-half  hours  per  week  m 
llie  third  year. 

riie   total    number  of   instructors   is   47    and   the   classes 


The  first  and  second  year  courses,  which  are  the  same, 
include  170  lessons  in  general  technology,  drawing  and 
sketching.  French,  arithmetic,  elementary  physics  and  me- 
chanics. The  tliird  year  apprentices  have  at  their  disposal 
a  course  of  study  in  technology  including  40  lessons,  one 
per  week  afi'ording  ;in  elementary  knowledge  of  the  locomo- 
tive. This  instruction  is  given  in  the  form  of  a]ipendices, 
the  details  of  which  are  given  below:  „ 

.Appendix  1. 
Appendix  2. 
Appindix  3. 

Appendix  4. 
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I'arts,    mot!>rs,    arrangeinctit    of    mecli- 

aiiisin    . 15  lesw'iis 

N'arious  pr.rts,  special  devices,  len- 
der, boiler,  work  and  readini;  of 
graphs   and    diai,rains 5  lessons 
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These  lessons  are  given  by  means  of  sketches,  demonstrat- 
ing apparatus  and  the  parts  of  the  machines  themselves, 
either  in  the  lecture  room  or  in  the  workshop. 

In  the  course  of  the  three  years  the  apprentices  take  oral 
and  written  examinations  at  the  end  of  even*  half-vear,  in 
order  to  show  the  progress  made.  These  also  serve  as  a 
basis  for  proposals  for  increase  of  wages  and  bonuses,  which 
are  mentioned  further  on. 

The  apprentices'  instruction  is  also  at  all  times  checked 
by  means  of  questions  put  by  foreman  and  higher  agents 
of  the  central  department  on  their  rounds  in  the  instruction 
centers.  This  checking  of  the  apprentices'  knowledge  is  also 
a>  check  of  the  teaching  given  by  the  local  instructors.  In- 
structors should  realize  that  technical  instruction  is  only 
one  part  of  the  professional  training,  and  that  it  is  equally 
important  to  instil  into  the  apprentices  habits  of  discipline, 
order,  metiiod,  self-respect,  in  a  word,  give  them  a  moral 
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First    Year    Apprentices    in    Forge    Shop 

iiey  teach  are  in  addition  to  their  normal  work.     They  are 
iistributed   as   follows:     master  mechanics,   three;    foremen, 
ix;   checkers,   sul)-inspectors,  two;    as.«;istant   foremen,   ten: 
eads   of   gangs,    nine;    workmen,   two;    employees,    15,    six 
eing  ladies. 
Instruction   is  by  means  of  specially  written   elementar}- 
•  ourses  drawn  up  by  a  central  department  and  distributed 
)  the  instructors  and  to  the  apprentices.     Abstract  merhods 
'f  exjilanation  are  avoided  by  referring  to  the  various  opera- 
ions  and  apj)aratus  used  in  the  workshops  and  conducting 
iemonstrations  with  the  apparatus  itself.     The  explanation 
if  the  lesson  is  aided  by  frequent  questions  to  the  pupils, 
ollowed  bv  a  short  resume. 


Comj^etitions  are  arranged  at  the  end  of  the  first  year's 
apprenticeship  after  the  half-yearly  examinations,  among 
the  best  students  in  the  various  shops  and  roundhouses  of 
the  comjxiny.  At  the  end  of  these  competitions  there  is  a 
di-trilmtion  of  prizes,  books  and  instruments,  to  the  prize- 
winners. At  these  distributions,  apprentices  who  have  satis- 
factorily finished  their  apprenticeship  receive  a  savings-bank 
l)Ook  in  which  are  inscril)ed  the  amounts  of  the  various  half- 
\early  bonuses  accorded  during  the  course  of  their  apprentice- 
ship, and  an  "end  of  apprenticeship"  diploma. 

The  apprentices  commence  work  at  25  cents,  30  cents  or 
.i5  cents  per  day,  according  to  their  value  and  their  age,  with 
successive  incrt^ases  based  on  the  results  obtained  during 
the  course  of  the  apprenticeship.  The  apprentices  may, 
therefore,  attain  at  tlie  end  of  their  three  years'  apprentice- 
ship, a  daily  wage  equal  or  superior  to  that  of  the  best 
junior  workmen  in  the  shop.  They  also  draw  special  allot- 
ments on  account  of  cost  of  living  and  residence,  and  those 
who  have  had  more  than  18  months'  apprenticeship  receive 
a  premium  of  10  cents  per  working  dav. 

In  order  to  interest  parents  in  the  children's  work,  the 
a|)i)rcntice>"  progress  is  shown  every  month  in  an  individual 
notebook  in  which  is  recorded  professional  .^kill.  theoretical 
instruction,  conduct,  money  advances  allotted,  and  money 
drawn.  This  notebook  is  signed  by  the  officer  in  charge  f)f 
the  apprentices  who  writes  in  it  any  observations  he  thinks 
it  useful  for  the  parents  to  see.  The  latter  also  sign  this 
notebook  after  having  noted  each  month  the  remarks  made 
therein.  The  parents  are  also  directly  communicated  with 
when  their  son  does  not  give  satisfaction  in  his  work  or  his 
conduct,  and  are  advised  of  all  punishments  he  undergoes. 

Second  Gratle  .Apprentices 

Those  young  men  who,  in  the  course  of  their  first  rear  of 
api)ronticcship.  5how  that  they  are  capable  of  attaining  a 
higher  degree  of  efiiciency  than  the  average,  are  allowed  to 
follow  extra  classes  called  "second  grade,"'  which  last  three 
years.     These  young  men  have  a   special  contract  with  the 
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company  signed  by  them  or  their  parents  or  legal  guardians. 
A  resume  of  the  second  grade  classes  is  given  below: 

Theoretical   Second  Grade  Classes 

•."■■'-:  \.",  First    Y'car 

,' "     1.     Arithmetic. 

■;. ,  Algebra  (functions  of  equation  of  the  2nd  degree). 

•     ,2.     Geometry,  plane  and  solid. 

-■■..■  3.     Mechanics  (elements  up  to  the  determination  of  the  centre  of  gravity). 

Second    Year 
1.     Mechanics    (static   and   dynamic).  ..,.■••■-•.   •  .-  •  . 

'  -  .  2.     Physics.  '    ' :   .  -     ' '  •; 

.:    .V  The    Steam    Engine.  ■.'■■•.■■  •:'.'•"     ",•  '   • 

■.■   3.     Cieonieiry,  ordinary  graphs.  '••'■•'..■■•  \  '.■..•,•"  ■„'■,■'■ 

■'.■'■':        .      -.    l>escriptive    t'leometry    (elements).  '_  •'••, /V/..-' •'■.;■.•.•  • 

■•-.  :    '  .'■'  ■  ■■■':'  French.  "••.■•,•  •' ,  '  :  •:'  . 

\   '■  Third   Year 

■'_:■■  1.      Mechanics — rudiments   of   resistance    of   materials. 
■    2.     The    Locomotive. 

Internal    Combustion    Motors.      '  -'   ,.  \,- .    -' '  ,  "":•,.     .' • 
':"•-  3.     Descriptive   CJeometry,   drawing.  •.■•■-.„-'••;"'-■-.'  •'  * 

• '■■    4.     Electricity.  "':i:  ''".•':'■"'-._"■'  "'. 

Chemistry    (rudiments).  ■■■  *    '■•■•.  ■'.'■%{■ 

;■•■  .  5.     Rudiments  of   political   economy.       /.',-      ;.   ;  ^  ••.-•. 
French.  "'  ' 

The  second  grade  courses  are  curried  on  by  means  of 
correspondence.  The  pupils  l)elonging  to  the  different  shops 
of  the  company  receive  the  necessary  directions  for  their 
studies  from  the  chief  agent  and  four  assistants  in  charge 
of  this  course  of  instruction,  who  reside  in  Orleans.  A 
summary  of  the  lessons  to  be  learned  and  instructions  as  to 
the  works  and  pages  to  be  consulted  is  sent  to  apprentices 
on  Friday  of  each  week.  They  have  to  make  a  resume  of  the 
lessons  learned  in  this  way  in  a  special  exercise  book,  and 
this  book  is  sent  ever)'  two  months  to  Orleans  to  be  ex- 
amined. 

Second  grade  apprentices  only  study  in  common  with 
their  companions  of  the  first  grade,  the  technology  and  draw- 
ing classes.  But  so  as  to  facilitate  the  study  of  the  second 
grade  program,  three  periods  of  study  per  week  of  1>4 
hours  each  are  given.  These  take  place  preferably  dur- 
ing the  time  of  the  French  classes,  calculation,  geometry 
and  first  grade  physics,  which  they  do  not  attend.  It 
is  necessary  for  them  to  complete  these  studies  by  private 
study  outside  of  working  hours. 

An  examination  is  held  every  six  months,  on  the  sub- 
ject matter  studied  during  the  previous  half-year.  It  in- 
cludes written  tests  followed  by  oral  tests.  These  oral  ex- 
aminations take  place  before  a  special  commission  which 
visits  the  principal  centers  where  the  pupils  are  group)ed. 
They  test  by  the  questions  put  how  the  pupils  are  assimilat- 
ing the  knowledge  which  is  being  given  to  them  by  corre- 
spondence, and  take  advantage  of  this  meeting  to  complete 
the  knowledge  required,  explain  and  clear  up  the  points 
which  are  obscure.  At  the  end  of  the  year,  the  best  pupils 
receive  prizes  like  the  first  grade  apprentices.  There  are 
32,  22  and  30  second  grade  apprentices  in  the  first,  second 
and  third  years  respectively. 

Physical  Culture 

•  With  the  object  of  improving  the  physical  development 
of  the  young  men,  the  company  encourages  an  interest  in 
sport  among  its  staff,  and  especially  among  the  apprentices. 
The  heads  of  local  departments  take  an  interest  in  the  work 
of  physical  development  and  to  this  moral  aid  is  added 
pecuniary  aid  consisting  in  annual  subscriptions  to  the 
sports  associations  formed  by  the  employees  of  the  company. 
At  present  there  are  nine  associations  of  this  kind.  The 
company  has,  moreover,  furnished  a  room  in  the  repair  shops 
at  Tcxirs  and  Perigueux,  and  organized  classes  for  physical 
development  for  apprentices  of  less  than  18. 

Results  Obtained 

One  of  the  greatest  obstacles  which  is  encountered  in 
apprenticeship  is  the  instability  of  the  apprentices.  They 
leave  their  employers  as  soon  as  the  apprenticeship  comes 
to  an  end,  and  even  during  the  course  of  the  apprenticeship. 
/  As  a  matter  of  fact,  the  wastage,  which  was  fairly  large  be- 
fore  the   reorganization   of   apprenticeship    on    the    Paris- 


Orleans,  has  considerably  diminished.  The  way  in  which 
apprenticeship  is  made  to  lead  directly  to  the  railway  trade, 
and  the  various  bonuses  which  are  only  paid  at  the  end  of 
the  period  of  apprenticeship  have  a  good  effect.  At  the  last 
promotion  the  wastage  at  the  end  of  the  third  year  did  not 
exceed  one  per  cent. 

The  apprentices  who  have  followed  the  complete  course 
after  reorganization  are  sufficiently  numerous  to  allow  of 
estimating  exactly  the  value  of  trained  workmen.  They 
have  shown  themselves  clearly  superior  to  the  average  of  the 
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workmen  who  were  engaged  before  the  war  after  military 
service.  The  output  of  the  gangs  of  second  and  third  year 
apprentices  is  excellent.  As  the  total  number  of  apprentice.^ 
was  1,200,  it  may  be  hoped  that  the  former  apprentices  will 
in  future  form  the  nucleus  of  the  whole  working  staff,  and 
that  a  very  appreciable  rise  in  professional  and  technical 

value  will  result. 

The  second  grade  apprenticeship  has  shown  each  year 
about  30  young  men  who  are  of  clearly  superior  capacity 
to  the  average  and  anxious  to  improve  their  knowledge.  The 
second  grade  work,  which  is  done  outside  the  hours  of 
manual  labor,  requires  much  energy  and  tenacity  on  the 
part  of  the  apprentices.  It  may  therefore  be  hoped  that  the 
old  second  grade  apprentices  will  have  the  energy,  and  as- 
sure the  basis  of  recruiting  for  head  workmen,  foremen, 
chief  meclianics,  and  a  part  of  the  chief  assistants  in  the 
shops,  and  that  the  result  will  be  a  still  greater  improve- 
ment of  the  average  professional  value  among  this  class  of 
employees.  / 

It  would  be  interesting  to  estimate  the  economic  output  of 
the  organization  apprentice  which  is,  however,  difficult  to  do 
with  exactness  on  account  of  the  complexity  of  the  problem. 
The  wages  paid  annually  to  the  apprentices  are  about  3,500,- 
000  francs.  The  general  cost  of  the  instruction  is  about 
100,000  francs.  The  machinery  which  the  apprentices  re- 
pair is  at  a  standstill  a  little  longer  than  that  which  is  re- 
paired by  regular  gangs  of  workmen  and  this  concludes  thi 
debit  side  of  the  apprenticeship  account. 

The  credit  side  is  more  difficult  to  establish.  The  work 
done  by  the  apprentices  is  in  the  first  year  very  decidedly 
below  the  cost  of  the  apprenticeship.  In  the  last  year  tht 
situation  is  reversed.  On  the  whole,  it  seems  that  the  valut 
of  the  work  produced  corresponds  ver}'  well  to  the  cost  ot 
apprenticeship.  We  may  therefore  consider  that  the  im- 
provement of  facilities  for  recruiting  and  developing  valu- 
able employees  will  be  a  clear  profit. 


Four  Efficient  Santa  Fe  Machine  Shop  Devices 
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Too  Much  Attention  Can  Hardly  Be  Given  to  Jigs 
and  Fixtures  Which  Really  Save  Time  or  Labor 


''■:'  BY  J.  ROBERT  PHELPS  :  ' 

Apprentice  Instructor,  Atchison,  Topeka  &  Santa  Fe,  San  Bernardino,  Cal. 


II  is  often  possible  by  the  use  of  comparatively  simple  jigs 
or  shop  devices  to  extend  either  the  range  or  kind  of 
work  performed  on  machine  tools,  the  following  devices 
having  been  developed  and  tried  out  with  good  success  at 
the  San  Bernardino  shops  of  the  Atchison,  Topeka  & 
Santa  Fe. 

Turning  Bevels  on  a  Boring  Mill 

A  device,  used  on  a  boring  mill  when  cutting  bevels  or 
slants,  as  found  on  piston  valve  spiders,  followers  or  bull 
rings,  is  illustrated  in  Fig.  1.     A  lathe  may  not  always  l^e 
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B  with  an  adjusting  nut  on  the  top  and  a  threaded  lower  end 
passes  through  a  hole  in  arm  A.  The  chuck  is  drilled  and 
tapped  to  receive  one  end  of  rod  B  which  has  been  previously 
threaded. 

In  operation,  the.  chuck  is  loosened  on  the  lathe  spindle 
and  the  bolt  B  is  turned  into  the  chuck,  the  adjusting  nut 
at  the  top  being  tightened  until  all  slack  is  taken  up.  The 
lathe  is  then  run  back  either  by  hand  or  power  and  the 
chuck  comes  off  and  can  be  readily  swung  back  out  of  the 
way.  After  the  job  between  centers  has  been  done,  the  chuck 
can  be  swung  forward  and  easily  re-applied.  This  arrange- 
ment makes  it  possible  for  one  man  to  handle  a  hea\'y  chuck 
easily  and  in  addition  the  chuck  is  kept  off  of  the  floor  where 
it  would  be  in  the  way  and  accumulate  dirt. 

Combination   Square   Attachment"       '  v 

An  attachment  to  be  used  on  a  cmnbination  square  in 
setting  up  driving  boxes  for  boring  is  illustrated  in  Fig.  .^. 
It  is  essential  that  the  boxes  be  bored  parallel  with  the  shoe 


Fig.    1 — Bevel    Indicator   Applied   to    Boring    Mill 

available  for  this  work  and  in  a  certain  case  a  large  number 
of  spiders  and  followers  had  to  be  turned  on  a  boring  mill 
As  the  mill  feed  forced  the  tool  out,  it  was  necessary  for  the 
machine  operator  to  maintain  the  down  feed  by  hand,  just 
enough  to  give  the  piece  being  machined  the  desired  taper. 
In  order  to  tell  when  the  dov^Ti  feed  was  correct,  the  device 
illustrated  was  developed. 

A  5/16  in.  round  steel  rod  A  is  electric  welded  to  a  rod 
key  base  plate  approximately  5  in.  by  2  in.  by  ^  in.  To  add 
stiffness,  a  shorter  electric  welded  rod  extends  from  the  base 
plate  to  the  initial  rod  at  a  point  about  12  in.  from  the  base. 
The  base  plate  is  fastened  to  the  top  of  the  boring  mill  tool 
bar  by  means  of  two  ^  in.  cap  screws  through  suitable  holes 
in  the  base  plate,  a  standard  surface  gage  scriber  B  being 
slipped  on  over  the  5/16  in.  rod.  A  piece  of  sheet  iron  C, 
chalked  or  white  washed  is  secured  to  the  frame  of  the  boring 
mill  as  shovni,  and  a  line  drawn  on  it  at  the  required  slant  or 
angle  which  it  is  desired  to  cut.  With  this  arrangement  it  is 
comparatively  easy  for  the  machine  operator  to  feed  the  tool 
down  by  hand  just  fast  enough  to  keep  the  point  of  the  scrib- 
er on  the  line.  The  principle  can  also  be  readily  applied 
in  machining  to  an  irregular  line. 

Removing  Lathe  Chucks 

The  method  of  swinging  a  lathe  chuck  out  of  the  way  to 
make  room  for  a  small  job  between  the  centers  is  illustrated 
in  Fig.  2.  On  this  particular  lathe,  it  is  often  necessary  to 
take  off  the  chuck  several  times  a  day.  With  the  arrange- 
ment shown  a  right  angle  arm  A,  arranged  to  swivel,  is 
secured  by  means  of  brackets  to  the  back  of  the  lathe.    Rod 
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Fig.   2 — Swinging    Arm    Facilitates    Removal   of   Chuck   from 

Lathe    Spindle 

and  wedge  faces  and  at  right  angles  to  the  hub  faces.  This 
device  affords  a  convenient  and  effective  means  of  checking 
the  driving  box  set  up. 

As  shown  in  the  illustration,  the  device  is  simple  and  cmi- 
sists  of  a  piece  of  sheet  metal  drilled  with  five  holes  to  re- 
duce weight  and  attached  to  a  sliding  head  which  may  be 
held  in  any  position  on  the  scale  by  means  of  a  thumb  screw. 
The  plate  reaches  over  the  driving  box  flange  and  makes  it 
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compiiny  >imH-d  by  them  or  their  parent.-  or  leual  guardian^. 
A  resume  of  the  second  grade  classes  is  given  below: 

Theoretical   Sftomi  (Ikalk   (.  i.\sse.> 

I'irs:   >'i'ij» 

1.  Arithmetic. 

Algebra   (functions  of  equation   of  tlu    Jnd  degiti"!. 

2.  (icdtnctry,  plant-  and  sidid. 

3.  Meclianics   (clunients  uj)  li'  tlic  dctermiii.ition   .■!   tlit-  iiiitrt    •■f   i;r.T\ity>. 

.^-A<*r('H(/     )  far 

1.  Mechanics    (>tatic    and    <lynainict. 

2.  I'hysics. 

Thr     Steam     l-.nninc. 

3.  iit'oniftry,  ordinary  jirapli;-. 

I  )t>cri)iti\  I-    <lec  inetry     <e1fnieni>  i. 
IVench. 

/  Inn!    )  ,  III- 

1.  .Mechanics — rudiments   of    resistance    oi    nuiU".d». 

2.  The    Fjicuin<'tive. 

Internal    fomlmstitm    Motors. 

3.  Dcscriiitivc   (?c<imetry.   drawing. 

4.  Klectricity. 

L'hci'iistry    (rudiments). 

5.  Rudiments   of    pxilitical    economy. 

French. 

The  second  grade  eour.--e>  are  carried  on  \>\  inean>  ot 
correspondence.  The  pupil>  helonging  to  the  different  >hop> 
of  the  com]>any  receive  the  nece.>.sary  tlirections  for  their 
studie>  from  the  chief  agent  ami  four  assistants  in  charge 
of  this  cours(>  of  instruction,  who  re>ide  in  Orlean>.  .V 
summary  of  the  lessons  to  be  learned  and  instruction>  a>  lo 
the  work*  and  pages  to  be  consulted  is  sent  to  apprentiie^ 
on  Friday  of  each  week.  They  have  to  make  a  resume  of  tlie 
les.sons  learneil  in  tiiis  way  in  a  special  exerci.-e  book,  and 
this  book  is  sent  every  two  months  to  Orleans  to  be  e.\- 
amined. 

Second  grade  apprentices  only  study  in  common  with 
their  companions  of  the  first  grade,  the  technology  and  draw- 
ing classes.  liut  so  as  to  facilitate  the  study  of  the  seiond 
grade  program,  three  i)eriods  of  study  ])er  week  ot  1  '  j 
hours  each  are  given.  These  take  place  preferably  dur- 
ing the  time  of  the  French  classes,  cakulation.  geomelry 
and  lirst  grade  physics,  which  they  do  not  attend.  It 
is  necessary  for  tliem  to  comjilete  these  studies  b\  ]>rivatc 
study  outside  of  working  hours. 

An  examination  is  lield  evin-  six  months,  on  the  sub- 
ject matter  studied  during  the  previou>  half-year.  It  in- 
cludes written  tests  followed  by  oral  tests.  These  oral  ex- 
aminations take  place  l)efore  a  special  commission  wliicii 
visits  the  principal  centers  where  the  jaipils  are  grouped. 
They  test  by  the  questions  put  how  the  pupils  are  assimilat- 
ing the  knowledge  which  is  being  given  to  them  by  corre- 
spondence, and  take  advantage  of  thi<  meeting  to  comi)lete 
the  knowledge  re(|uired.  explain  and  clear  uft  the  points 
which  arc  olj.scure.  At  the  end  of  the  year,  the  best  pupils 
receive  prizes  like  the  first  grade  api)rentices.  There  are 
.32,  22  and  .SO  second  grade  apprentices  in  the  first,  second 
and  third  years  respectively. 

Physical  Culture 

With  the  object  of  improving  the  physical  develojinunt 
of  the  young  men,  the  com[)any  encourages  an  interest  in 
-port  among  its  staff,  and  esj)ecially  among  the  apprentices. 
The  heads  of  hx-al  departments  take  an  interest  in  the  work 
of  physical  development  and  to  this  moral  aid  is  added 
pecuniary  aid  con.'^isting  in  annual  sub.-criptions  to  the 
sports  associations  formed  by  the  emi)loyecs  of  the  company. 
At  present  there  are  nine  assmiatiuns  of  thi-  kind.  The 
com})any  has.  moreover,  furni.-hcd  a  room  in  the  repair  shops 
at  Tours  and  Perigueux,  and  organized  classes  for  physical 
development  for  apprentices  of  less  than  IN. 

Results  Ohtaiiieil 

One  of  the  greatest  obstacles  which  is  encountered  in 
apprenticeship  is  the  in.-^tability  of  the  apprentices.  They 
leave  their  emj)loyers  as  soon  as  the  ap|»renticeship  com.s 
to  an  end.  and  even  during  the  course  of  tlie  apprenticeshi|.. 
.■\s  a  matter  of  fact,  the  wastage,  which  was  fairly  large  J»c- 
ff)re   the    reorganization    of    apprenticeship     on     the     Paris- 


Orleans,  has  considerably  diminished.  Ihe  way  in  whi-h 
aijjjrenticeship  is  made  to  lead  directly  to  the  railway  trad-, 
and  the  various  bonusH^-s  which  are  only  paid  at  the  end  ci 
the  period  of  aj^prenticeship  have  a  good  eflVct.  .\t  the  la  t 
jtromotion  the  wastage  at  the  end  of  the  third  year  did  n -i 
exceed  one  {kt  cent. 

The  apjirentices  who  have  followed  the  complete  cour-L- 
after  reorganization  are  sufficiently  numerou-  to  allow  \ 
tstimating  exactly  the  value  of  trained  workmen.  111.  v 
have  shown  themselves  clearly  superior  to  the  average  of  tl.r 
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workmen  who  were  engaged  before  the  war  after  militarv 
service.  Ihe  output  of  the  gangs  of  second  and  third  year 
apprentices  is  excellent.  As  the  total  number  of  apprentice- 
was  1.200,  it  may  Ix?  hoped  that  the  former  apprentices  will 
in  future  form  the  nucleus  of  the  whole  working  staff,  and 
that    a    very   appreciable    rise    in   professional    and   technical 

\alue   will    result. 

The    second    grade    appreiitiie.^hij)    has    shown    each    year 
.il>out   M)  young   men    who  are   of   clearly   suj)erior  capacity 
to  the  average  and  anxious  to  im|)rove  their  knowledge.     Tli< 
second    grade    work,    which    is    done    outside    the   hours   of 
manual   labor.    re(|uires    much    energy   and   tenacity   on   the 
fxut  of  the  aj)|)rentices.     It  may  therefore  be  hoped  that  tin 
old  second  grade  apf)rentices  will  have  the  energy,  and  as 
sure   the   basis   of   recruiting    for   head   workmen,    foremen 
chief  mechanics,  and  a   jiart  of  the  chief  assistants  in  th< 
shops,   and  that  the  result  will  be  a  .'^till  greater  improve 
ment  of  the  average  profes.sional  value  among  this  class  ot 
employees. 

It  would  be  interesting  to  estimate  the  economic  output  oi 
the  organization  apprentice  which  is,  however,  difficult  tod<' 
with  exactness  on  account  of  the  complexity  of  the  problem 
The  wages  paid  annually  to  the  apprentices  are  about  3,500. 
000    frams.      The   general   cost   of   the   instruction    is   aboi: 
100,000  francs.     The  machinery  which  the  ap|)rentices  n 
pair  is  at  a  standstill  a  little  longer  than  that  which  is  n 
paired  by  regular  gangs  of  workmen  and  this  concludes  lii 
debit  side  of  the  apj)renticeship  account. 

The  credit  sitle  is  more  difficult  to  establish.  The  worl 
done  by  the  apj)rentices  is  in  the  first  year  very  decidedl; 
below  the  cost  of  the  apprenticeship.  In  the  last  year  thi 
situation  is  reversed.  On  the  whole,  it  seems  that  the  valu' 
of  the  work  produced  corresponds  very  well  to  the  cost  o 
apprenticeship.  We  may  therefore  consider  that  the  im 
])rovement  of  facilities  for  recruiting  and  devjlojiing  valu 
able  employees  will  l)e  a  clear  profit. 
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II  is  often  possible  by  the  use  of  comparatively  simple  jigs 
.r  shop  devices  to  extend  either  the  range  or  kind  of 
work,  performed  on  machine  tools,  the  following  devices 
ha\ing  been  developed  and  tried  out  with  good  success  at 
till  San  Bernardino  shops  of  the  Atchison,  Topeka  &: 
Santa -Fe.-.  .  :■  \,  •/ 

Turning  Bevels  on  a  Boring  Mill 

A  device,  used  on  a  boring  mill  when  cutting  l)evel5  or 
slants,  as  found  on  piston  valve  spiders,  followers  or  bull 
rii!i,'s.  is  illustrated  in  Fig.   1.     A  lathe  mav  not  alwavs  he 


Fig.    1 — Bevel    Indicator    Applied    to    Boring    Mill 

available  for  tliis  work  and  in  a  certain  case  a  large  numl»er 
of  .<<piders  and  followers  had  to  be  turned  on  a  boring  mill 
-\>  the  mill  feed  forced  the  tool  out,  it  was  necessary  for  the 
iiKichine  operator  to  maintain  the  down  feed  b}  hand,  ju-t 
tiiough  to  give  the  piece  being  machined  the  desired  tajjcr. 
In  order  to  tell  when  the  down  feed  was  correct,  the  device 
illustrated  was  developed. 

A  5/16  in.  round  steel  ro<l  A  is  electric  welded  to  a  rod 
key  base  plate  approximately  5  in.  by  2  in.  by  ^s  in.  To  add 
stiffness,  a  shorter  electric  welded  rod  extends  from  the  base 
plate  to  the  initial  rod  at  a  point  about  12  in.  from  the  base. 
1  he  base  plate  is  fastened  to  the  toji  of  the  boring  mill  tool 
l-ar  by  means  of  two  ;"\s  in.  cap  screws  through  suitable  holes 
in  the  base  plate,  a  standard  surface  gage  scriber  B  being 
slipped  on  over  the  5/16  in.  rod.  A  piece  of  sheet  iron  C, 
chalked  or  white  washed  is  secured  to  the  frame  of  the  l)oring 
mill  as  shown,  and  a  line  drawn  on  it  at  the  required  slant  or 
;  ngle  which  it  is  desired  to  cut.  \\'ith  this  arrangement  it  is 
comparatively  easy  for  the  machine  operator  to  feed  the  tool 
Clown  by  hand  just  fast  enough  to  keep  the  point  of  the  scrib- 
'"  on  the  line.  The  principle  can  also  l)e  readily  applied 
:  1  machining  to  an  irregular  line. 

Reniovinj:  Lathe  Churks! 

The  method  of  swinging  a  lathe  chuck  out  of  the  way  to 
1  lake  room  for  a  small  job  between  the  centers  is  illustrated 
in  Fig.  2.  On  this  ])articular  lathe,  it  is  often  necessary  to 
t';ke  off  the  chuck  several  times  a  day.  \\'ith  the  arrange- 
i^ent  showTi  a  right  angle  arm  .1.  arranged  to  swivel,  is 
>t"cured  bv  means  of  brackets  to  the  back  of  the  lathe.     Rod 


B  with  an  adjusting  nut  on  the  top  and  a  threaded  lower  end 
I)asses  through  a  hole  in  arm  A.  The  chuck  is  drilleti  and 
tai)ped  to  receive  one  end  of  rod  B  which  has  been  previously 
threaded.  <  ' 

In  operation,  the  chuck  is  loosened  on  the  lathe  .spindle 
and  the  bolt  B  is  turned  into  the  chuck,  the  adjusting  nut 
at  the  top  being  tightened  until  all  slack  is  taken  up.  The 
lathe  is  then  run  back  either  l)y  hand  or  power  and  the 
chuck  comes  off  and  can  be  readily  swung  back  out  of  the 
way.  After  the  job  between  centers  ha>  been  done,  the  chuck 
can  be  swung  forward  and  easily  re-applied.  This  arrange- 
ment makes  it  possible  for  one  man  to  handle  a  heaxy  chuck 
(.asily  and  in  addition  the  chuck  is  kept  off  of  the  flfKtr  where 
it  would  be  in  the  way  and  accumulate  dirt. 

Combination    Square     Attarhnient 

.\n  attachment  to  be  used  on  a  combination  M|uare  in 
setting  u]>  driving  boxes  for  boring  i.-  illustrate<l  in  Fig.  .^. 
It  is  essential  that  the  boxes  be  l)ored  parallel  with  the  shoe 


Fig.    2 — Swinging    Arm    Facilitates    Removal    of    Chuck    from 

Lathe    Spindle 

and  wedge  faces  and  at  right  angles  to  the  hub  faces.  This 
device  affords  a  convenient  and  effective  means  of  checking 
the  driving  box  .'^et  up. 

As  shown  in  the  illustration,  the  device  is  simple  and  con- 
sists of  a  piece  of  sheet  metal  drilled  with  tue  holes  to  re- 
duce weight  and  attached  to  a  sliding  head  which  mav  l»e 
held  in  any  position  on  the  scale  by  means  of  a  tlnnnb  Mrew. 
Tlu'  plate  reaches  over  the  driving  box  flangt-  and  makes  it 
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unnecessary  for  the  operator  to  caliper  from  the  scale  over 
to  the  shoe  and  wedge  way.  He  can  tell  at  a  glance  whether 
the  box  is  set  up  so  that  the  bore  will  be  parallel  with  the 
shoe  and  wedge.  Approximately  180  boxes  a  month  are  be- 
ing machined  at  this  point  and  while  this  device  saves  only 
about  three  minutes  on  each  box,  the  total  saving  in  time  is 


WTWk 

*  -  .  ' 
* 

\  rv^  ii 

Fig.    3 — Combtnation    Square    Attachment    Aids    in    Setting    Up 

Driving    Boxes 

important.  In  addition  the  device  makes  possible  more  ac- 
curate work. 

Extension  Table  for  Milling  Machine 

;  -In  cases  where  it  is  desired  to  perform  a  srilall  milling 
machine  operation  on  the  end  of  a  shaft  or  long  machine  part 
the  extension  table  and  V-blocks,  illustrated  in  Fig.  4,  can 
be  used  to  good  advantage,  saving  a  considerable  amount  of 
time  in  setting  up  and  assuring  an  accurate  job.  As  shown, 
a  slot  is  planed  in  this  extension  table  or  plate  square  with  a 
rib  on  the  under  side  so  that  in  applying  the  plate  all  that 


Fig.  4— Extension  Table  and   V-Blocks  for  Milling   Machine 

is  necessary  is  to  tighten  up  two  ^  in.  by  2^  in.  bolts  to 
have  the  table  square.  Two  V-blocks  are  arranged  to  slide 
back  and  forth  in  the  groove  as  shown  so  that  they  will  be 
square  with  the  table  in  any  position.  This  device  opens  up 
the  machine  to  a  much  wider  range  of  work,  as  for  example 
the  boring  and  facing  of  rocker  arms  on  the  boss  ends  and 
other  similar  machine  operations. 


Reaming   Tube    Sheet   Holes 

BY  GEORGE  BREXTON 
Tool  Foreman,  Grand  Trunk  %ops,  Stratford,  Ont. 

For  the  rapid  and  smooth  reaming  of  tube  sheet  holes 
the  tool  illustrated  has  been  found  very  satisfactory.  Ream- 
ers formerly  used  for  this  work  consisted  of  a  roughing 
reamer  of  the  shell  type  and  a  straight  flute,  finishing  reamer 
for  finishing.  The  roughing  reamer  had  a  taper  of  ^  in. 
in  12  in.,  but  was  found  to  be  useless  in  the  hands  of  a 
careless  operator  owing  to  the  fact  that  there  was  no  gage  to 
indicate  the  size  of  the  hole  which,  in  many  cases,  was  made 
larger  than  necessary.  In  addition,  the  long,  spiral  flutes 
caused  a  great  deal  of  difficulty  from  sticking.  The  objec- 
tion to  the  straight  flute  finishing  reamer  was  the  leaving  of 
chatter  marks  and  the  necessity  of  changing  from  a  square 
to  a  No.  3  Morse  taper  socket. 

The  new  reamer,  illustrated,  is  designed  to  perform  bcth 
operations  of  roughing  and  finishing.     It  is  made  of  Mushet 
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Reamer  for  Roughing  Out  and  Finishing  Tube  Sheet  Holes 

high  speed  steel  having  a  radius  of  }i  in.  on  the  bottom 
cutting  edge  enabling  it  to  remove  rapidly  any  ragged  edges 
or  marks  left  by  the  ripping  tool.  A  taper  of  3  in.  in  12  in. 
is  provided  on  this  reamer  for  a  distance  of  7/16  in. 
indicated.  This  tapered  section  rounds  out  the  tube  hole  and 
the  %  in.  parallel  cutting  edges  finish  it  to  the  correct  size. 

A  round  filleted  shoulder  at  the  top  ronoves  the  sharp 
edges  on  the  tube  sheet  and  prevents  the  copper  ferrules  from 
being  cut  in  the  process  of  beading  or  expanding.  The 
reamer  is  detachable  from  its  spindle  as  shown  in  the  illus- 
tration, being  held  from  revolving  by  a  /4-in-  key.  The 
spindle  is  machined  to  a  No.  3  Morse  taper.  On  account  oi 
the  removable  feature,  the  reamers  can  be  changed  easil> 
from  one  size  to  another  with  the  aid  of  a  short  ^-in 
spanner  or  wrench  to  tighten  the  holding  nut. 


Protecting  Metals  at  High  Temperatures. — Calorizing  as  a 
means  of  protecting  metals  exposed  to  high  temperatures  is  dis- 
cussed in  an  article  by  Arthur  V.  Farr,  recently  published  ii 
the  Iron  Age.  The  treatment  fuses  aluminum  into  the  expose  i 
portion  of  the  metal  so  as  to  form  a  homogeneous  aluminui'i 
alloy  for  a  certain  depth,  ranging  from  a  few  thousandths  of  a-, 
inch  to  the  permeation  of  the  entire  mass.  The  formation  of 
the  oxide,  alumina,  prevents  the  penetration  of  oxidizing  gase- 
The  aluminum  oxide  surface  must  be  preserved  unbroken,  and 
for  this  reason,  machining  is  best  done  before  the  calorizin-r 
process.  Calorized  parts  have  been  successfully  used  for  carbur- 
izing  and  annealing  boxes,  pyrometer  protection  tubes,  stoker 
parts,  conveying  apparatus,  for  furnace  linings  and  baffle  plate; 


A  System  of  Progressive  Shop  Discipline 

Foremen  and  Men  Are  Held  Accountable  for  Mistakes 
In     Proportion    to    Their     Individual    Responsibility 


BY  GRANT  GIBSON 


AN  editorial  published  in  a  recent  issue  of  the  Railway 
Age  contained  the  following  statement :  "The  selection 
of  men  for  prospective  foremen  should  not  be  left 
to  chance,  as  j>ast  experience  has  amply  demonstrated  the 
possibility  of  keeping  personal  efficiency  records  whereby  the 
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Fig.  1 — Card  Form  for  Individual  Records 

master  mechanic  or  shop  superintendent  is  enabled  to  tell 
at  a  glance  which  one  of  his  employees  will  probably  best 
fill  a  vacancy  among  the  foremen." 
The  above  statement  is  true  and  there  is  no  reason  why 


adopted.  The  latter  system  shows  the  merits  and  demerits 
of  employees  in  the  transportation  dq)artment  and  the  super- 
intendents have  little  difficulty  in  selecting  the  right  men  to 
fill  vacancies  in  the  ranks  of  the  supervisors. 

In  railroad  shops  in  the  past  personal  feelings,  or  the 
foreman's  recollection  of  a  man's  past  performance  often 
decided  who  should  be  promoted.  More  recently  the  ques- 
tion was  settled  by  seniority  rules  and  irrespective  of  ability. 
Both  of  these  methods  are  decidedly  inefficient  and  it  is, 
imperative  that,  to-  promote  men  intelligently,  personal  rec- 
ords must  be  maintained.  The  system  proposed  in  this 
article  will  also  result  in  checking  up  the  ability  of  gang 
foremen,  shop  foremen,  and  general  foremen.  It  is  just  as 
essential  to  maintain  an  efficiency  record  for  the  man  who 
is  now  supervising  as  it  is  for  the  workman  who  will  eventu- 
ally be  a  supervisor.  We  want  to  know  how  efficient  the 
gang  foreman  is  in  supervising  his  men  because  he  may 
be  needed  as  a  shop  foreman.  Similarly,  the  shop  foreman 
should  assume  a  just  proportion  of  the  errors  made  by  his 
gang  foremen  and  the  men  working  under  them. 

In  other  words,  the  supervisory  force  should  be  assessed 
for  all  mistakes,  careless  or  otherwise,  that  occur  under  their 
jurisdiction  as  after  all  they  too  are  responsible.  Give  them 
a  black  mark  for  these  errors  and  it  won't  be  long  until 
those  who  are  responsible  for  repeated  demerit  marks  will 
show  improvement  or  be  released. 

Numerals  can  be  used  to  designate  demerits,  one  demerit 
mark  for  a  casual  incident,  two  for  one  of  a  semi-serious 
nature  and  three  for  a  serious  one.  It  is  necessary  to  desig- 
nate a  maximum  number  of  marks  in  a  given  length  of 
time  to  cause  dismissal.  For  example,  any  employee  who 
might  get  fifteen  demerits  in  one  year  would  automatically 
dismiss  himself  from  the  service.  On  the  other  hand,  a  clear 
record  over  a  given  period  should  eradicate  a  certain  num- 
ber of  marks.  The  following  is  an  outline  of  fundamental 
suggestions,  the  finer  points  of  which  could  be  easily  worked 
out  to  fit  local  conditions. 

In  order  that  the  system  be  equitable,  a  gang  foreman 
must  not  be  assessed  one  full  mark  for  each  mark  given  one 
of  his  men  as  ere  long  a  gang  foreman  with  a  number  of 
men  would  soon  reach  15  marks  and  be  out  of  service. 
Neither  should  a  gang  foreman  handling  forty  men  be  as- 
sessed as  heavily  as  one  handling  twenty  men  as  in  the 
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efficiency  records  shcRild  not  be  maintained  in  railroad  me- 
:hanical  departments,  as  well  as  in  transportation  depart- 
ments   where    the    Brown    discipline    system    is    generally 


first  instance  the  foreman  has  a  greater  number  of  men  to 
watch  and,  therefore,  is  up  against  a  greater  hazard. 

The  solution  is  to  assess  in  percentages.     The  individual 
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unnece^san*  for  the  operator  to  caliper  from  the  scale  over 
to  the  shoe  and  wedge  way.  He  can  tell  at  a  glance  whether 
the  box  is  set  up  so  that  the  bore  will  be  parallel  with  the 
shoe  and  wedge.  .Approximately  180  boxes  a  month  are  be- 
ing mm  hined  at  this  point  and  while  this  device  saves  only 
about  three  minutes  on  each  box,  the  total  saving  in  time  is 


Fig.    3 — Combfnation    Square    Attachment    Aids    in    Setting    Up 

Driving    Boxes 

important.     In  addition  the  device  makes  possible  more  ac- 
curate work. 

F.xleii>ioii  Taliie  for  Milling  Machine 

In  ca-es  where  it  is  desired  to  perform  a  small  milling 
machine  operation  on  the  end  of  a  shaft  or  long  machine  part 
the  extension  table  and  \-blocks,  illustrated  in  Fig.  4,  can 
be  used  to  good  advantage,  saving  a  considerable  amount  of 
time  in  setting  u]*  and  assuring  an  accurate  jol).  .\s  shown. 
a  slot  is  planed  in  this  extension  table  or  plate  square  with  a 
rib  on  the  under  side  so  that  in  applying  the  plate  all  that 


Fig.  4— Extension   Table   and    V-Blocks  for  l^illing    Machine 

is  necessary  is  to  tighten  up  two  ^s  in-  by  ^V^  in.  bolts  to 
have  the  table  square.  Two  \'-b]<xks  are  arranged  to  slide 
back  and  forth  in  the  groove  as  shown  so  that  they  will  be 
square  with  the  table  in  any  position.  This  device  opens  up 
the  machine  to  a  much  wider  range  of  work,  as  for  example 
the  ijoring  and  facing  of  rocker  arms  on  the  boss  ends  and 
other  similar  machine  operations. 


Reaming    Tube    Sheet    Holes 

BY  GEORGE  BRETON 
Tool  Foreman,  Grand  Trunk  Shops,  Stratford,  Ont. 

For  the  rapid  and  smooth  reaming  of  tube  sheet  hoi 
the  tool  illustrated  has  been  found  very  satisfactory.  Rea:  - 
ITS  formerly  used  for  this  work  consisti'd  of  a  rouglil  _- 
reamer  of  the  shell  type  and  a  straight  llute,  finishing  reair  r 
for  finishing.  The  roughing  reamer  had  a  taper  of  f^  ,. 
in  12  in.,  but  was  found  to  be  useless  in  the  hands  o:  a 
careless  operator  owing  to  the  fact  that  there  was  no  gage  .<} 
indicate  the  size  of  the  hole  which,  in  many  cases,  was  ni;,  ■ 
larger  than  necessar}-.  In  addition,  the  long,  spiral  flu  > 
caused  a  great  deal  of  difficulty  from  sticking.  The  obj  - 
tion  to  the  straight  flute  finishing  reamer  was  the  leaving  f 
ihatter  marks  and  the  necessity  of  changing  from  a  squ  • 
to  a  No.  3  Morse  taper  socket. 

The  new  reamer,  illustrated,  is  designed  to  perform  l>  "i 
operations  of  roughing  and  finishing.     It  is  made  of  Mus';   t 
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Reamer  for  Roughing  Out  and   Finishing  Tube  Sheet  Holes 

liigh  speed  steel  having  a  radius  of  ;«  in.  on  the  bottoi 
cutting  edge  enabling  it  to  remove  rapidly  any  ragged  edg* 
or  marks  left  by  the  ripping  tool.  A  taper  of  3  in.  in  12  i: 
is  provided  on  this  reamer  for  a  distance  of  7/16  in.  ,. 
indicated.  This  tapered  section  rounds  out  the  tube  hole  ar 
the  "s  in.  parallel  cutting  edges  finish  it  to  the  correct  size. 

A  round  filleted  shoulder  at  the  top  removes  the  shar 
edges  on  tlie  tube  sheet  and  prevents  the  copper  ferrules  froi 
being  cut  in  the  process  of  beading  or  expanding.  Hi 
reamer  is  detachable  from  its  spindle  as  shown  in  the  illu 
tration,  being  held  from  revolving  by  a  /i-'m.  key.  Tl 
spindle  is  machined  to  a  No.  3  Morse  taper.  On  account  ■ 
the  removable  feature,  the  reamers  can  be  changed  easil 
from  one  size  to  another  with  the  aid  of  a  short  ^-ii 
spanner  or  wrench  to  tighten  the  holding  nut. 


Protecting  Met.m.s  at  High  Temper.mures. — Calorizing  as 
means  of  protecting  metals  exposed  to  high  temperatures  is  di 
cussed   in  an   article  by   Arthur   V.    I-"arr,    recently   published 
the  Iron  Af;c.     The  treatment  fuses  aluminum  into  the  expos< 
portion  of  the  metal   so  as  to  form  a  homogeneous  aluminu- 
alloy  for  a  certain  depth,  ranging  from  a  few  thousandths  of  :•■ 
inch   to  the  permeation  of  the  entire   mass.     The   formation 
the  oxide,  alumina,  prevents  the  penetration  of  oxidizing  gast 
The  aluminum  oxide  surface  nnist  be  preserved  unbroken,  a; 
for  this   reason,   machining   is   best   done  before    the    calorizir. 
process.     Calorized  parts  have  been  successfully  used  for  carbu" 
izing   and    annealing   boxes,    pyrometer    protection    tubes,    stokt 
parts,  conveying  apparatus,  for  furnace  linings  and  baffle  plate 
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\N  editorial  published  in  a  recent  issue  of  the  Railway 
Age  contained  the  following  statement:  "The  selection 
of  men   for  prospective   foremen   should  not  be  left 
t     chance,  as  past  experience  has  amply  demonstrated  the 
f.  .ssibility  of  keeping  personal  efficiency  records  whereby  the 
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Fig.   1 — Card   Form  for   Individual   Records 

•naster  mechanic  or  shop  superintendent  is  enabled  to  tell 
it  a  glance  which  one  of  his  employees  will  probably  best 
ill  a  vacancy  among  the  foremen." 
The  above  statement  is  true  and  there  is  no  reason  whv 


adopted.  The  latter  system  shows  the  merits  and  demerits 
of  employees  in  the  transportation  department  and  the  super- 
intendents have  little  difficulty  in  selecting  the  right  men  to 
fill  vacancies  in  the  ranks  of  the  supervisors. 

In  railroad  shoj)s  in  the  past  jx^rsonal  feelings,  or  the 
foreman's  recollection  of  a  man's  past  performance  often 
decided  who  sliould  be  promoted.  5lore  recently  the  ques- 
tion was  settled  by  seniority  rules  and  irresjjective  of  ability. 
Both  of  these  methods  are  decidedly  inefficient  and  it  is, 
imperative  that,  to  promote  men  intelligently,  personal  rec- 
ords must  i)e  maintained.  The  system  proposed  in  this 
article  will  also  result  in  checking  up  the  ability  of  gang 
foremen,  shop  foremen,  and  general  foremen.  It  is  just  as 
essential  to  maintain  an  efficiency  record  for  the  man  who 
is  now  supervising  as  it  is  for  the  workman  who  will  eventu- 
ally be  a  supervisor.  We  want  to  know  how  efficient  the 
gang  foreman  is  in  supervising  his  men  lx?cause  he  may 
be  needed  as  a  shop  foreman.  Similarly,  the  shop  foreman 
should  assume  a  just  proportion  of  the  errors  made  by  his 
gang  foremen  and  the  men  working  under  them. 

In  other  words,  the  supervisory  force  should  be  assessed 
for  all  mistakes,  careless  or  otherwise,  that  occur  under  their 
jurisdiction  as  after  all  they  too  are  responsible.  Give  them 
a  black  mark  for  these  errors  and  it  won't  Ijc  long  until 
those  who  are  responsible  for  repeated  demerit  marks  will 
show  improvement  or  l)e  released. 

Numerals  can  be  used  to  designate  demerits,  one  dt-merit 
mark  for  a  casual  incident,  two  for  one  of  a  semi -serious 
nature  and  three  for  a  serious  one.  It  is  necessary  to  desig- 
nate a  maximum  number  of  marks  in  a  given  length  of 
time  to  cause  dismissal.  For  example,  any  employee  who 
might  get  fifteen  demerits  in  one  year  would  automatically 
dismiss  himself  from  the  service.  On  the  other  hand,  a  clear 
record  over  a  given  period  should  eradicate  a  certain  num- 
ber of  marks.  The  following  is  an  outline  of  fundamental 
suggestions,  the  finer  points  of  which  could  l)e  easily  worked 
out  to  fit  local  conditions. 

In  order  that  the  system  be  equitable,  a  gang  foreman 
must  not  be  assessed  one  full  mark  for  each  mark  given  one 
of  his  men  as  ere  long  a  gang  foreman  with  a  number  of 
men  would  scon  reach  15  marks  and  be  out  of  service. 
Neither  should  a  gang  foreman  handling  forty  men  l)e  as- 
sessed  as  heavilv  as  one  handling   twentv   men   a-   in   the 
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Chart  1— Percentage   Demerits  Charged   Against   Gang,   Shop  and   General    Foremen- 

fficiency  records  should  not  be  maintained  in  railroad  me-      first  instance  the  foreman  has  a  greater  numlx^r  oi  men  to 
hanical  departments,  as  well  as  in  transportation  depart-      watch  and,  therefore,  is  up  against  a  greater  hazard, 
ments    where    the    Brown    discipline    system    is    generally         The  solution  is  to  assess  in  percentages.     The  individual 
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who  makes  the  mistake  is  given  one  mark  and  his  gang  fore- 
man is  given  a  percentage  of  one  mark  based  on  the  num- 
ber of  men  in  the  gang.  Chart  1  is  an  example  of  this 
percentage  system  and  is  based  on  a  locomotive  department 
employing  1,000  men.  Note  that  the  gang  in  the  right  block 
(pit  gang  foreman)  consists  of  80  men.  Divide  1.000  by 
80  and  the  result  is  .0125.  The  machine  shop  foreman  has 
jurisdiction  over  400  men.  Divide  1.000  by  400  and  the 
result  is  .0025.  The  general  foreman  is  responsible  for 
1,000  men  and  should  be  charged  with  1.000  divided  by 
1,000,  or  .001.  Therefore,  should  one  mechanic  in  the  pit 
gang  make  an  error,  that  calls  for  record  discipline,  he  would 
be  assessed  1.000  mark;  his  gang  foreman  .0125;  the  ma- 
chine shop  foreman  .0025,  and  the  general  foreman  .001. 

It  will,  of  course,  be  necessary  to  institute  a  card  form 
for  this  individual  record  and  Fig.  1  illustrates  such  a  form 
and  the  entering  of  an  error  which  affects  the  individual 
record  of  the  four  men  as  previously  explained.  These  cards 
should  be  filed  alphabetically  in  the  general  foreman's  office. 
A  file  would  have  to  be  inaugurated  to  fit  this  system,  ar- 
ranging it  numerically  and  giving  the  first  case  File  No.  1, 
etc.  Notification  in  writing  of  the  individuals  concerned  is 
only  fair  so  that  their  attention  may  be  called  to  any  black 
marks  on  their  records.  At  the  end  of  each  month,  the 
several  cases  of  demerits  should  be  summarized  and  bulle- 


.^nother  quotation  from  the  Railway  Age  reads:  "It  's 
difficult  to  find  an  argument  not  already  advanced  for  th^ 
more  careful  selection  and  training  of  railroad  shop  fort- 
men."  The  proposed  system  of  progressive  shop  discipline 
would  do  much  to  facilitate  both  the  selection  and  trainin:^ 
of  shop  foremen. 


Soft   Packing   Cutter 
BY  NORMAN  MACLEOD 

Much  waste  in  cutting  fibrous  packing  for  globe,  angle, 
blow-off  valves  and  miscellaneous  valve  stems  can  be  elimi- 
nated by  the  use  of  a  cutter  which  has  been  designed  and 
proved  satisfactory  in  one  of  the  large  shops  of  a  prominent 
railroad.  Details  and  the  general  arrangement  of  the  cutter 
are  shown  in  the  illustration.  The  cutter  consists  of  a  frame 
A  bolted  or  screwed  to  a  work  bench.  Attached  to  the  frame 
is  a  rack  B  in  which  is  engaged  a  quadrant  gear  and  shaft  C. 
A  circular  hardened  steel  cutter  D,  operated  by  handle  E,  is 
slipped  on  shaft  C  and  moves  with  the  quadrant.  Stop  F 
regulates  the  throw  of  the  quadrant. 

Attached  to  the  frame  proper  is  a  graduated  gage  G,  the 
scale  of  which  is  marked  for  the  various  diameters  of  rods,  in 
this  case  the  graduations  varying  up  to  6  in.  in  diameter 
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Details  and   General   Arrangement  of  Soft   Packing   Cutter 


tins  posted  covering  them,  leaving  out  the  name  of  the  in- 
dividual concerned. 

The  principal  virtue  in  this  idea  of  progressive  discipline 
is  in  the  fact  that  the  man  higher  up  cannot  overlook  care- 
less employees  as  his  record  suffers  by  reason  of  the  mistakes 
of  subordinates.  If  there  are  two  or  three  marks  on  a  fore- 
man's record  caused  by  the  carelessness  of  one  man,  he  is 
certainly  going  to  keep  his  eye  on  this  man  and  put  the  ma- 
chinery in  motion  to  educate  him  or  else  show  cause  to  dis- 
miss him. 

Second,  a  progressive  discipline  system  as  proposed  would 
make  it  simple  for  a  general  foreman  to  make  his  recom- 
mendations to  the  master  mechanic  to  fill  a  vacancy  as  a 
gang  or  shop  foreman.  If,  for  example,  he  needed  a  ma- 
chine shop  foreman  an  e.xamination  of  the  discipline  cards 
of  gang  foremen  would  show  the  best  man  at  a  glance. 


This  gage  is  preferably  made  of  an  angular  section  to  allow 
the  packing  to  be  held  firmly  and  squarely  while  it  is 
being  cut. 

Operation  of  the  device  consists  in  placing  the  packing 
through  the  opening  in  frame  A  provided  for  the  purpose  and 
cutting  off  one  end,  which  will  be  at  about  60  deg.  according 
to  the  angle  of  the  gage.  The  packing  is  then  pushed  on 
through  until  its  extreme  end  coincides  with  the  figure  or 
graduation  on  the  gage  which  represents  the  diameter  of  the 
rod  for  which  the  piece  is  intend«l.  An  overthrow  movement 
of  the  handle  gives  the  steel  cutter  a  circular  and  also,  with 
the  rack  and  quadrant  gear,  a  horizontal  movement  which 
carries  the  cutter  through  the  packing. 

The  gage  being  set  at  an  angle  of  about  60  or  65  deg.  the 
ends  of  the  packing  are  cut  at  such  a  bevel  that  when  it  sur- 
rounds the  rod  a  tight  joint  is  made. 


Special  Railroad  Draw-Cut  Shaper  Attachments 


THE  special  railroad  draw-cut  shaper,  as  finally  devel- 
oped by  the  Morton  Manufacturing  Company,  Muske- 
gon Heights,  Michigan,  is  a  heavy  duty  production 
tool  capable  of  performing  a  large  variety  of  machine  opera- 
tions in  railroad  shops.    Owing  to  the  fact  that  the  cut  is 


Fig.   1 — Morton    Double   Chuck    Driving    Box   Attachment 

taken  on  the  return  stroke  of  the  ram,  deep  cuts  can  be 
taken  with  coarse  feeds  and  smooth,  accurate  work  is  assured. 
If  the  Morton  draw-cut  shaper  was  so  highly  specialized 
that  it  could  be  used  only  in  machining  driving  boxes,  its 
installation  would  be  warranted  only  in  those  railroad  shops 
having  enough  driving  box  work  to  keep  the  machine  busy 
tight  hours  a\^y.  The  shaper  can,  however,  be  used  on 
general  machineVork  and  special  attachments  have  been 
designed  for  machining  driving  boxes  all  over  and  for  finish- 
ing crown  brassesyshoes  and  wedges,  and  main  rod  brasses, 
'he  addition  of  tnese  attachments  greatly  increases  the  range 
of  work  for  which  the  shaper  is  adapted  and  it  can  now  be 
installed  with  profit  in  much  smaller  shops  and  roundhouses 
than  heretofore.  The  flexibility  of  the  machine  and  the  ease 
f'f   changing    from    one    attachment    to    another   make    it    a 


general  utilit)-  tool  which  can  be  kept  busy  a  large  proporti<«i 
of  the  time. 

Double  Driving  Box  Chuck 

An  improved  double  chuck  for  holding  driving  boxes  is 
shown  in  Fig.  1.  This  chuck  is  made  in  the  form  of  an 
angle  plate  which  bolts  securely  to  the  knee  of  the  machine 
and  is  alined  at  right  angles  to  the  ram.  It  is  provided  with 
a  suitable  opening  for  the  ram  and  a  special  rotating  head 
to  pass  through.  Adjustable  stops  and  binders  secure  the 
various  sized  driving  boxes  to  the  chuck. 

A  bracketed  journal  fastens  to  the  top  of  the  chuck  and 


Fig.    2 — Crown     Brass    Planing     Attachment 

extends  forward,  bringing  the  operating  hand  wheel  in  a 
convenient  position  as  shown.  Power  is  transmitted  through 
a  universal  shaft  to  the  rotating  arbor,  which  may  be  turned 
by  hand  in  either  direction.  A  limit  stop  screw  is  also  pro- 
vided in  connection  with  the  hand  wheel  so  that  the  tool  may 
be  relieved  on  the  return  stroke  when  finishing  the  under-cut 
fit. 

In  machining  a  driving  box,  the  sides  are  first  planed  on 
the  shaper  without  the  use  of  the  attachment.  The  attachment 
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is  then  applied  and  one  driving  box  centered  by  means  of  a 
scriber  fitted  to  the  micrometer  projection  of  the  rotating 
head.  Micrometer  setting  of  the  tools  is  provided  and  the 
crown  bearing  can  be  machined  accurately  to  size.  The  sec- 
ond box  may  be  set  up  while  planing  the  crown  fit  of  the  first 
box. 

The  under-cut  fit  is  first  roughed  out  while  roughing  the 
crown,  a  special  forming  tool  being  used  for  finishing.  This 
tool  can  be  set  at  a  standard  angle  and  rotated  by  hand  feed 
so  as  to  machine  the  box  exactly  to  the  line.  The  tool  is 
relieved  at  each  stroke  and  the  stop  advanced  until  the  finish 
line  is  reached.  After  the  brass  is  pressed  in  it  may  be  planed 
to  fit  the  journal  if  desired  and  a  very  true  surface  obtained 
by  using  a  slightly  crowned  tool.  For  planing  the  shoe  and 
wedge  fit  an  extension  bracket  is  bolted  to  the  side  of  the 
knee  and  face  of  the  saddle. 

Planing  the  Crown  Brass 

For  planing  the  outside  of  driving  box  crown  brasses  a 
special  attachment  is  provided  as  shown  in  Fig.  2,  a  practical 
and  efficient  device  for  performing  this  machine  operation. 
The  base  of  the  attachment  is  a  rigid  casting  held  in  line  with 
the  ram  by  a  tongue  on  the  lower  side.  The  arbor  shown  is 
rotated  by  a  worm  gear  and  turns  freely  in  the  head  stock 
and  tail  stock  bearings.  The  chuck  for  holding  the  brasses 
is  keyed  to  the  arbor  and  is  held  firmly  against  a  shoulder 
by  means  of  a  clamp  bolt.  Set  screws  for  lining  and  centering 
may  be  operated  from  the  under  side,  and  both  front  and 
rear  heads  are  provided  with  set  screws  for  holding  brasses 


Shoe  and  Wedge  Attachment 

An  attachment  for  finishing  the  face  bearings  of  shoes  and 
wedges  after  they  have  been  laid  out  and  lined  is  illustra.^d 
in  Fig.  3.  Its  construction  is  such  as  to  make  it  read  ly 
adjustable  to  various  angular  requirements,  all  adjustments 
being  made  after  the  shoe  or  wedge  is  securely  fastened  in 
the  attachment.  One  roughing  and  one  finishing  cut  only  is 
required.  The  principle  of  operation  of  the  attachment  v, ill 
be  evident  from  the  illustration.  The  four  adjustable  ja.-s 
are  expanded  by  a  draw  bar  and  a  single  screw.  These  ja-  s 
center  the  wedges  of  different  size,  bringing  the  inside  (frame 
fit)  parallel  with  the  ram.   Both  sets  of  binders  shown  mc  ve 


Fig.  3 — Shoe  and  Wedge  Planing  Attachment 

with  rough  ends.  The  two  heads  are  drawn  together  by  bolts 
so  placed  as  to  produce  great  pressure. 

Chucks  of  different  diameters  are  furnished  for  the  various 
sized  brasses  and  different  lengths  may  be  accommodated  by 
means  of  the  adjustable  front  head.  The  feed  is  obtained 
through  a  worm  gear  and  shaft,  connecting  with  the  ordinary 
feed  mechanism.  Power  feed  in  either  direction  is  provided 
and  the  brass  can  be  machined  to  the  line  scratched  by  the 
micrometer  scriber.  Adjustable  transfer  gages  make  it  easy 
to  caliper  the  driving  box  and  determine  the  exact  angle  and 
position  of  the  under  cut.  This  angle  is  transferred  to  the 
crown  brass  by  means  of  an  outer  gage. 


Fig.  A — Attachment  for  Machining  Strap  Fit  In   Rod   Brasses 

freely  in  T-slots  and  are  operated  by  single  screws.  The 
screw  for  elevating  is  operated  by  a  hand  wheel  while  the 
roll  is  obtained  by  means  of  two  studs  shown.  When  planing 
shoes  the  studs  are  loosened  and  the  bar  is  elevated  until  it 
comes  against  a  stop  provided  to  hold  the  bar  parallel  with 
the  shaper  ram. 

Machining  Rod  Brass  Fits 

Connecting  rod  brass  fits  in  the  straps  can  be  accuratel} 
and  quickly  machined  by  means  of  the  attachment  shown  in 
Fig,  4.  The  base  plate  of  this  device  is  provided  with  a 
tongue  cast  on  the  under  side  and  fitted  to  a  slot  in  the  knee 
The  head  is  arranged  to  swivel  on  the  base  and  is  provided 
with  set  screws  to  secure  perfect  alinement,  clamp  bolts  se 
curely  fastening  the  arbor  in  any  desired  position.  Chuckini: 
is  accomplished  by  fixed  and  sliding  collars,  pressure  beint 
applied  to  the  sliding  collar  by  a  lever  operated  nut.  Both 
collars  are  provided  with  cup  pointed  set  screws  which  hoh! 
the  brasses  firmly  and  make  it  unnecessary  to  sweat  the  two 
halves  together.  An  index  plate  is  keyed  to  the  rear  end  o; 
the  arbor  and  is  provided  with  a  plunger  locking  it  securely 
at  90  deg.  points.  One  side  is  graduated  to  360  degrees  sc 
that  any  desired  angle  may  be  obtained. 

The  special  tool  holder  furnished  with  this  attachment  i 
made  of  heavy  machined  steel  slotted  along  two  sides  an(' 
one  end  to  receive  angular  cutters.    Two  cutters  are  used  a' 
one  time  so  constructed  that  they  can  be  fastened  in  thr 
holder  independently  of  each  other.   With  this  form  of  too' 
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holler,'  both  sides  of  the  strap  fit  may  be  machined  at  once  solid  and  one  adjustable  jaw.  The  gage  is  set  by  placing  it 
to  i -le  exact  size  and  parallel.  An  adjustable  gage  for  setting  directly  on  the  strap  auid  locking  the  adjustable  jaw  into 
the  tool  may  be  furnished  consisting  of  a  key-seated  rod,  one     position.    The  exact  size  is  thus  obtained  for  setting  the  tooL 


Cylinder  Cock  Closes  When  Engine  Drifts 


A  DEVICE  for  holding  cylinder  cock  valves  on  their 
seats  when  an  engine  is  drifting  has  been  patented  re- 
cently by  L.  P.  Ligon,  master  mechanic,  Norfolk  & 
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Western,  Roanoke,  Va.,  and  found  of  great  value  in  assisting 
lubrication  and  preventing  dirt  and  other  foreign  matter  frcan 
entering  the  cylinders  with  resultant  unnecessary  cutting  and 
wearing.  When  cylinder  cock  bodies  are  of  malleable  iron 
and  the  valves  of  wrought  iron,  the  seat  cuts  rapidly  due  to 
the  valves  being  lifted  by  the  vacuum  in  the  cylinder  when 
the  engine  is  drifting.  When  brass  or  other  soft  metal  is 
substituted  for  the  wrought  iron  valve,  the  soft  metal  pounds 
out,  necessitating  frequent  renewals. 

To  prevent  a  cylinder  cock  valve  from  lifting  when  the 
engine  is  drifting  a  projection  P,  as  shown  in  the  illustra- 
tion, has  been  made  on  the  operating  bar  to  engage  the  bottom 
of  the  slot  in  the  valve  when  closed  and  hold  it  to  seat.  The 
projection  enters  for  the  full  width  of  the  valve  when  closed 
and  passes  out  before  the  valve  reaches  the  incline  on  the 
operating  bar  for  opening  it.  A  shelf  5  is  made  on  the 
cylinder  cock  body  to  furnish  additional  support  for  tiie 
operating  bar. 

Engines  equipped  with  cylinder  cocks  using  this  device 
have  been  in  continuous  service  for  more  than  a  year  without 
any  renewals  whatever  being  made,  or  any  attention  given  to 
the  cylinder  cocks. 


Brake  Shoe  Key  Taper  Rolling  Machine 


ALTHOUGH  brake  shoe  keys  have  been  produced  by 
taper  rolling  for  a  number  of  years,  many  railroad  men 
are  not  familiar  with  this  process.  Not  only  is  the  pro- 
duction of  keys  much  greater  but  they  are  more  uniform  and 
of  better  quality  than  those  obtained  by  drawing  down  under 
the  hammer.  The  brake  shoe  key  rolls,  built  by  the  Ajax 
Manufacturing  Company,  Cleveland,  Ohio,  have  two  hori- 
zontal roll-shafts  to  which  are  attached  semi-cylindrical  roll- 
dies,  grooved  to  produce  the  taper  of  the  key  and  operating 
between  heavy  housings.  The  upper  roll-shaft  is  carried  in 
slide  housings  and  the  pinions  on  the  ends  of  the  roll-shafts 
have  exceptionally  long  teeth,  so  that  the  distance  between 
roll-shaft  centers  can  be  varied.  This  adjustment  r^ulates 
the  thickness  of  the  keys  and  also  permits  re-finishing  the 
roll-dies,  when  they  become  worn,  thus  materially  increasing 
their  life.  A  side  press  operated  from  the  upper  roll-shaft 
shears  off,  bends  and  turns  up  the  gib  head  on  the  brake 
shoe  keys. 

Either  ^  in.  by  J^  in.  rectangular  or  ^  in.  round  stock 
of  a  convenient  length  to  handle  is  used  for  making  keys. 
Where  cars  are  being  wrecked,  considerable  scrap  rod  is 
available  for  this  purpose.  The  stock  is  heated  over  a  length 
of  about  two  feet.  The  roll-shafts  to  which  the  dies  are  at- 
t  tched  revolve  continuously  and  during  the  half  revolution 
^  hen  the  roll-dies  are  not  engaged,  the  operator  ports  the 
1  eated  end  between  them  against  stock  gages  in  the  back. 
Iront  and  rear  guides  hold  the  stock  in  position  so  that 
'hen  the  roll-dies  engage,  the  stock  enters  into  a  groove  and 
i>  rolled  out  toward  the  operator.  He  again  ports  it  back 
'■■  ito  another  groove  making  alternate  flattening  and  edging 
passes.  ' 

Rectangular  bars  require  only  about  four  passes  in  the  two 
I  attening  and  one  edging  groove  of  the  roll-dies;  rounds 
require  about  six  passes  in  the  same  three  grooves,  but  the 


decrease  in  production  because  of  the  additional  passes  is 
more  than  compensated  for  when  scrap  rods  are  being  thus 
reclaimed.    The  key  is  then  sheared  off  the  bar,  bent  and 


AJax   Brake  Shoe   Key  Machine  Performing  the  Final  Operation   In 

Making  a   Key 

the  gib  head  turned  up  in  a  single  stroke  of  the  side  press. 
Two  keys  are  completed  at  the  same  heat. 
Because  of  the  extreme  simplicity  of  the  operation,  skilled 
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or  experienced  operators  are  not  required  and  production  of  stock  being  used.  Rolls  of  a  similar  type  but  larger  size 
varies  from  1,200  to  1,600  finished  keys  per  eight-hour  day,  are  used  for  tapering  brake  levers,  crow  bars,  tong  handles 
depending  upon  the  activity  of  the  operator  and  the  kind     and  other  similar  tapered  forged  pieces. 


Improved  Method  of  Crowning  Pulleys 


CROWNING  pulleys  by  grinding  is  not  new  but  the 
method  described  in  this  article  differs  from  others  by 
employing  a  special  fixture  for  use  on  a  Diamond  heavy 
duty  face  grinding  machine.  If  a  pulley  is  rotated  about  its 
axis  inside  a  cylindrical  wheel,  a  crown  is  obtained  varying 
from  zero  to  one  equivalent  to  the  segment  of  a  circle  the 
diameter  of  the  inside  of  the  wheel  (28  in.).  It  is  even  pos- 
sible to  obtain  a  negative  crowning  or  concavity  by  rotating 
the  pulley  against  the  outside  of  the  cylinder  wheel.  Such 
concavities  are  not  of  importance  as  far  as  pulleys  are  con- 
cerned but  might  be  of  value  in  other  classes  of  work.  The 
pulleys  are,  of  course,  chucked  and  the  edges  finished  before 
placing  on  the  fixture.  Production  will  vary  somewhat  de- 
pending upon  the  amount  of  stock  to  be  removed  and  the 
regularity  of  the  castings. 

The  peculiar  shape  of  the  wheel  when  trued  for  this  work 
gives  a  very  efficient  shearing  effect  against  the  face  of  the 
wheel,  resulting  in  high  production.  Working  on  12  in. 
diameter  pulleys,  4  in.  wide  face,  the  average  production 
time  of  two  to  three  minutes  per  pulley,  floor  to  floor,  is 
readily  obtainable. 

The  pulley  grinding  fixture,  illustrated,  consists  of  two 
units,  a  plate  with  a  vertical  spindle  and  an  electric  motor 
with  reduction  gearing.  The  vertical  spindle  is  of  suitable 
diameter  to  fit  the  hole  in  the  hub  of  the  pulley  and  a  pin, 
serving  as  a  driving  dog  is  inserted  between  the  spokes.  The 
pulley  is  rotated  by  power  and  the  feed  adjusted  by  hand. 
With  a  small  change  the  fixture  can  readily  be  adapted  to 
webbed  pulleys. 

Pulley  castings  are  usually  very  thin,  often  chilled,  and 


frequently  hard  to  machine.  If  machined  on  some  types  of 
lathes,  low  speeds  and  feeds  are  necessary  and  the  percent  ."e 
of  breakage  is  high.  Grinding  offers  the  best  solution  of  tMs 
as  many  other  problems.   The  same  principle  can  be  succt  ss- 


Diamond    Pulley    Grinding    Attachment 

fully  applied  to  the  grinding  of  malleable  iron  brake  shoes, 
rollers  for  conveyors,  wheels  for  small  trucks  and  similar 
work.  This  pulley  grinding  fixture  is  made  by  the  Diamond 
Machine  Company,  Providence,  R.  I. 


Toothed  Key  and  Sleeve  Type  Chuck 


ACCURACY,  ease  of  operation  and  durability  are  fea- 
tures that  have  been  kept  in  mind  in  the  design  of  the 
new  chuck  made  by  the  Jacobs  Manufacturing  Com- 
pany, Hartford,  Conn.     This  chuck  is  of  the  toothed  key 


Jacob*  Toothed   Key  Type  Chuck 

and  sleeve  type  and  is  essentially  the  same  as  the  diucks 
manufactured  by  this  company  for  the  past  18  years.  The 
outward  design  has  been  changed  slightly,  however,  to  give 
better  proportions  as  shown  in  the  illustration. 


The  body  A  is  made  of  steel  of  a  special  analysis,  deeply 
case  hardened.  Through  a  special  process  in  this  heat  treat- 
ing the  taper  hole  B  is  left  soft  fitting  it  for  use  on  a  hard- 
ened and  ground  arbor.  This  taper  hole  is  ground  with 
great  accuracy.  A  hole  is  drilled  and  tapped  through  the 
center  of  the  body  and  fitted  with  a  threaded  plug  C  which 
may  be  easily  removed  with  a  screw  driver  if  it  is  desired 
to  insert  rods  or  other  material  through  the  chuck.  The  taper 
hole  on  the  chuck  is  of  the  same  dimensions  as  those  of  pre- 
vious designs.  Each  of  the  new  chucks  has  been  designed  to 
meet  the  changed  drilling  methods  of  the  last  few  years  with 
relation  to  design,  weight  and  capacity,  all  needless  weight 
having  been  eliminated. 

Ball  bearings  D  inserted  between  the  nut  and  the  body 
reduce  friction  to  a  minimum  making  it  possible  to  machine 
the  thread  E  on  the  nut  and  the  jaws  with  a  coarser  pitch 
than  heretofore.  Reduction  of  friction  makes  it  possible  to 
tighten  the  chuck  with  great  ease,  preventing  undue  wear  op. 
the  keys,  sleeves  and  other  parts  of  the  chuck  at  the  same  tim- 
giving  greater  gripping  qualities. 

An  oil  hole  F  inserted  in  the  upper  end  of  the  chuck  makes 
it  possible  to  lubricate  all  of  the  working  parts.    One  half  th< 
pressure  on  the  key  in  tightening  the  chuck  will  produce  th 
same  results  as  in  chucks  of  the  previous  design  and  th  ^ 
change  in  pitch  of  the  thread  on  the  jaws  has  resulted  ir 
reducing  by  one  half  the  number  of  turns  of  the  sleeve  neces 
sary  to  tighten  or  loosen  the  chuck. 
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Double  Ball  Bearing  Hanger  Boxes 


REALIZING  the  large  amount  of  power  lost  in  shops  and 
factories  where  the  shafting  runs  on  plain  bearings, 
the  Fafnir  Bearing  Company,  New  Britain,  Conn.,  has 
developed  a  double  ball  bearing  hanger  box  designed  to  re- 


Phantom  and  Assembled  View  of  Fafnir  Shaft  Hanger  Box 

duce  friction  and  power  loss  to  a  minimum.  Reference  to 
the  illustration  shows  that  in  this  box  the  driving  collar  and 
wide  inner  ring,  exclusive  features  of  the  Fafnir  Bearing, 


make  the  usual  adapter  sleeves  unnecessar)-  and  thus  elim- 
inate trouble  in  maintaining  these  parts. 

A  collar  is  secured  to  the  shaft  at  each  end  of  the  box  by 
means  of  large  set  screws.  The  collar  has  lugs  which  mesh 
with  corresponding  slots  cut  in  the  inner  ring  of  the  ball 
bearing.  Consequently  the  shaft,  collar  and  inner  ring  revolve 
as  a  unit.  Thus  it  will  be  appreciated  that  the  collar,  drives 
the  inner  ring  and  transmits  end  thrust  to  the  ball  bearing. 
This  construction  makes  it  possible  to  ship  each  box  com- 
pletely assembled,  and  it  can  be  put  on  the  shaft  as  a  unit, 
the  driving  collar  being  mounted  on  the  shaft  at  each  end 
of  the  box.  There  are  no  bolts  or  screws  in  the  box  to  become 
loose  and  cause  trouble ;  the  wide  inner  rings  of  the  ball  bear- 
ings give  the  shaft  ample  support  and  provide  a  firm  seat  for 
the  bearings;  the  box  is  supported  in  the  middle  and  conse- 
quently any  deflection  of  the  shaft  affects  the  box  as  a  whole 
and  does  not  interfere  wi^  the  operation  of  the  ball  bearings. 

Two  ball  bearings  are  installed  in  each  box,  being  made 
of  high-carbon,  chrome  alloy  steel.  The  inner  and  outer  rings 
and  balls  of  these  bearings  are  scientifically  heat-treated  and 
manufactured  with  extreme  accuracy.  Grease  plugs  are  pro- 
vided so  that  the  bearings  can  be  filled  with  grease  when 
needed,  which  is  not  often.  Felt  packing  rings  prevent  the 
lubricant  from  working  out  of  the  box.  These  double  ball 
bearing  boxes  can  be  installed  in  any  of  the  more  common 
types  of  hangers.  .'.  '':^^'  ''■'•■■'  -t^ 


Heavy  Duty  Traverse  Head  Shaper 


THE  Putnam  Machine  Works  of  Manning,  Maxwell  & 
Moore,  Inc.,  Fitchburg,  Mass.,  has  recently  added  to 
its  line  of  modern  machine  tools,  a  26  in.  traverse  head 
shaper.  While  this  shaper  is  a  general  purpose  machine, 
adaptable  to  use  in  any  machine  shop,  it  is  essentially  a  rail- 
road shop  tool,  and  can  be  provided  with  the  necessar\'  equip- 


ment for  efficiently  machining  the  faces  of  driving  boxes, 
shoes  and  wedges,  and  many  c^her  miscellaneous  loccMnotive 
parts.  ;  •  "  r;;^^      ■•  >  .* . 

The  principal  features  of  this  shaper,  as  shown  in  the 
illustration,  are  its  generally  heavy  proportions,  ability  to 
transmit  the  power  required  for  heav\'  cuts  at  high  speeds 


General  View  of  the  Putnam  26-ln.  Traveree  Head  Shaper 
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or  experienced  operators  are  not  required  and  production  of  stock  heinj,'  used.  Rolls  of  a  similar  type  but  larger  ^  ^e 
varies  from  1.200  to  1,600  finished  keys  per  eight-hour  day,  an-  used  for  ta])cring  brake  levers,  crow  l)ars,  tong  han.  ■< 
depending  upon   the   activity   of   tlie   oj^erator   and   the  kind      and  other  -imihir  tapend  forged  pieces. 


Imprcned  Method  of  CroxMiing  Pulleys 


CROWNING  pullevs  by  grinding  is  not  new  but  the 
metliod  descril)ed  in  this  article  differ.-,  from  others  by 
employing  a  s|)ecial  t'lxture  for  use  on  a  Diamond  heavy 
duty  face  grinding  machine.  If  a  pulley  is  rotated  about  its 
axis  inside  a  cylindrical  wheel,  a  crown  is  obtained  varying 
from  zero  to  one  eciuivalent  to  the  segment  of  a  circle  the 
diameter  of  the  inside  of  the  wheel  (28  in.).  It  is  even  pos- 
sible to  obtain  a  negative  crowning  or  concavity  by  rotating 
the  pulley  against  the  outside  of  the  cylinder  wheeL  Such 
concavities  are  not  of  importance  as  far  as  pulleys  arc  con- 
cerned but  might  be  of  value  in  other  classes  of  work.  The 
pulleys  are,  of  course,  chucked  and  the  edges  tinished  before 
placing  on  the  fixture.  Production  will  var\-  .somewhat  de- 
pending upon  the  amount  of  stock  to  be  removed  and  tin- 
regularity  of  the  castings. 

The  peculiar  shape  of  the  wheel  when  trued  for  this  work 
gives  a  ver>'  efficient  shearing  effect  against  the  face  of  the 
wheel,  resulting  in  high  production.  Working  on  12  in. 
diameter  pulleys,  4  in.  wide  face,  the  average  production 
time  of  two  to  three  minutes  per  pulley,  floor  to  tloor.  is 
readily  obtainable. 

The  pulley  grinding  fixture,  illustrated,  consists  of  two 
units,  a  plate  with  a  vertical  spindle  and  an  electric  motor 
with  reduction  gearing.  The  vertical  spindle  is  of  suitable 
diameter  to  fit  the  hole  in  the  hub  of  the  pulley  and  a  pin. 
serving  as  a  driving  dog  is  inserted  between  the  spokes.  The 
pulley  is  rotated  by  power  and  the  feed  adjusted  by  hand. 
With  a  .small  change  the  fixture  can  readily  be  adapted  to 
webbed  ]iulleys. 

Pullev  castings  are  usually  verA    tliin.  often  chilled,  and 


frecjuently  hard  to  machine.    If  machined  on  some  type-  if 

lathes,  low  speeds  and  feeils  are  necessary  and  the  percent  ;c 

of  breakage  is  high.    Grinding  offers  the  best  solution  of  •  is 

as  many  other  prol)leni>.     I'lu'  -anie  ]irincij)le  can  be  suc<  - 


Diamond    Pulley    Grinding    Attachment 

fully  applied  to  the  grinding  of  malleable  iron  brake  sho«-. 
rollers  for  conveyors,  wheels  for  small  trucks  and  simil.r 
wf)rk.  This  pulley  grinding  fixture  is  made  by  the  Diamoii'l 
Machine  Company,  Providence,  R.  I. 


Toothed  Key  and  Sleeve  Type  Chuck 


ACCURACY,  ease  of  operation  and  durability  are  fea- 
tures that  have  l»een  kept  in  mind  in  the  design  of  the 
new  chuck  made  by  the  Jacobs  Manufacturing  Com- 
pany, Hartford,  Conn.     This  chuck  is  of  the  toothed  key 


Jacobs  Toothed    Key  Type  Chuck 

and  sleeve  type  and  is  essentially  the  same  as  the  chucks 
manufactured  by  this  company  for  the  past  18  years.  The 
outward  design  has  been  changed  slightly,  however,  to  give 
better  proportions  as  shown  in  the  illustration. 


Die  bcxly  A  is  made  of  .steel  of  a  special  analysis,  deeply 
cii.-e  hardened.  Through  a  special  process  in  this  heat  treat- 
ing the  tajKT  hole  B  is  left  .soft  fitting  it  for  use  on  a  hard- 
ened and  ground  arbor.  This  taper  hole  is  ground  with 
great  accuracy.  A  hole  is  drilled  and  tapped  through  tlie 
center  of  the  body  and  fitted  with  a  threaded  plug  C  whiili 
may  be  easily  removed  with  a  screw  driver  if  it  is  desired 
to  insert  rods  or  other  material  through  the  chuck.  The  tapt  r 
hole  on  the  chuck  is  of  the  same  dimensions  as  those  of  pre 
vious  designs.  Each  of  the  new  chucks  has  been  designed  t  > 
meet  the  changed  drilling  methods  of  the  last  few  years  wit 
relation  to  design,  weight  and  capacity,  all  needless  weiglu 
having  been  eliminated. 

Ball  bearings  D  in.<erted  between  the  nut  and  the  bod 
reduce  friction  to  a  minimum  making  it  possible  to  machini 
the  thread  E  on  the  nut  and  the  jaws  with  a  coarser  pitcl 
than  heretofore.  Reduction  of  friction  makes  it  possible  t 
tighten  the  chuck  with  great  ease,  preventing  undue  wear  o 
the  keys,  sleeves  and  other  parts  of  the  chuck  at  the  same  tim 
giving  greater  gripping  qualities. 

An  oil  hole  F  inserted  in  the  upper  end  of  the  chuck  makt 
it  possible  to  lubricate  all  of  the  working  parts.  One  half  th 
pressure  on  the  key  in  tightening  the  chuck  will  produce  th 
same  results  as  in  chucks  of  the  previous  design  and  th 
change  in  pitch  of  the  thread  on  the  jaws  has  resulted  i 
reducing  by  one  half  the  number  of  turns  of  the  sleeve  neces 
sary  to  tighten  or  loosen  the  chuck. 
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Double  Ball  Bearing  Hanger  Boxes 


I'|EALIZIXG  the  large  amount  of  power  lost  in  shops  and 
y   factories   where   the   shafting   runs   on    plain    bearings, 
the  Fafnir  Hearing  Conipanx-,  New  Britain.  Conn.,  has 
(1    eloped  a  double  ball  iK'aring  hanger  Ijox  designed  to  re- 


Phantom  and   Assembled   View  of  Fafnir  Shaft  Hanger   Box 

(Kice  friction  and  power  loss  to  a  minimum.  Reference  to 
tile  illustration  siiows  that  in  this  l)ox  the  driving  collar  and 
wide  inner  ring,  exclusive  features  of  the  Fafnir  Bearing. 


make  the  usual  adapter  .sleeves  unnecessary  and  thu>  elim- 
inate trouble  in  maintaining  these  parts. 

A  collar  is  secured  to  the  shaft  at  each  enil  of  the  Ixjx  by 
means  of  large  set  screws.  The  collar  has  lugs  which  mesh 
with  corresponding  slots  cut  in  the  inner  ring  of  the  ball 
bearing.  Con.^equently  the  shaft,  collar  and  inner  ring  revolve 
as  a  unit.  Thus  it  will  be  ai)preciated  that  the  collar  drives 
the  inner  ring  and  transmits  end  thrust  to  the  ball  l>carinp. 
This  construction  makes  it  possible  to  ship  each  box  com- 
pletely asseml)led,  and  it  can  !«  put  mi  the  shaft  as  a  unit. 
the  driving  collar  being  mounted  on  the  shaft  at  each  end 
of  the  box.  There  are  no  bolts  or  .screws  in  the  box  to  become 
loose  and  cause  trouble;  the  wide  inner  rings  of  the  ball  l>ear- 
ings  give  the  shaft  ample  suii}>ort  and  provide  a  tirm  seat  for 
the  bearings;  the  box  is  supported  in  the  middle  and  conse- 
fjuently  any  detlection  of  the  shaft  aft'ects  the  box  as  a  whole 
.ind  does  not  interfere  with  the  oj>eration  of  the  ball  l^earings. 

Two  ball  bearings  are  installed  in  each  box,  being  made 
of  high-carl)on,  chrome  alloy  steel.  The  inner  and  outer  rings 
and  balls  of  these  bearings  are  .scientifically  heat-treated  and 
manufactured  with  extreme  accuracy.  Grease  plugs  are  pro- 
vided so  that  the  l)earings  can  be  filled  with  grease  when 
needed,  which  is  not  often.  Felt  packing  rings  prevent  the 
lubricant  from  workiniz  out  of  the  1k)X.  These  double  l)all 
l)earing  boxes  can  be  installed  in  any  of  the  more  commtm 
types  of  hangers. 


Heavy  Duty  Tra\  erse  Head  Shaper 


THE  Putnam  Machine  \\'()rks  of  Manning,  ^Taxwell  & 
Moore,   Inc.,  Fitchl)urg.  Mass.,  has  recently  added  to 
its  line  of  mcxlern  machine  tools,  a  26  in.  traverse  head 
>haper.     While   this   .shajier    is   a    general    puq)Ose   machine, 
adaptable  to  use  in  any  machine  .sho]),  it  is  essentially  a  rail- 
road shop  tool,  and  can  be  jirovided  with  the  necessary  ecjuip- 


ment  for  efficiently  machining  the  f'ace>  of  driving  boxes, 
shoes  and  wedges,  and  many  other  miscellaneou>  locomotive 
})arts. 

The  principal  features  of  this  shaj^er,  as  shown  in  the 
illu.'itration,  are  it?  generally  heavy  proportions,  ability  to 
transmit  the  power  retjuired   for  heavy  cuts   at  high   speeds 


General   View  of  the    Putnam  26- In.  traverse    Head   Shaper 
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and  to  absorb  the  strains  incident  thereto.  Every  effort  has 
been  made  to  secure  maximum  convenience  of  control.  The 
bed  of  the  shaper  is  of  rigid  construction  with  all  bearing 
surfaces  hand  scraped.  The  head  has  a  liberal  bearing  sur- 
face on  the  bed  and  is  gibbed.  There  are  ample  facilities 
for  taking  up  wear  and  wipers  keep  the  surfaces  in  contact 
free  from  dirt  and  grit.  Power  feed  for  the  head  along  the 
bed  is  by  means  of  a  large  screw  carrying  a  ratchet  on  its 
extreme  end  for  engaging,  disengaging  or  reversing  of  feeds 
ranging  from  .01  in,  to  .17  in. 

An  open  and  shut  nut  in  the  head  provides  ready  means 
for  disengagement  with  the  feed  screw  when  it  is  desired  to 
quickly  traverse  the  head  along  the  bed  by  means  of  a  ratchet 
handle  provided.  The  ram  is  of  a  strong  box  construction 
with  ample  bearing  surfaces  and  is  operated  by  the  McCord 
quick  return  motion  which  produces  a  practically  uniform 
cutting  speed.  Facilities  are  provided  for  quickly  and  con- 
veniently setting  the  ram  to  any  stroke  or  position  desired. 


The  tables  are  mounted  on  individual  saddles  and  have 
vertical  adjustment  by  means  of  screws  mounted  on  ball  be,  r- 
ings.  Longitudinal  adjustment  along  the  bed  is  accomplished 
by  ratchet  handles  which  are  attached  to  the  saddles.  Tie 
construction  provides  for  the  application  of  a  circular  attach- 
ment, if  desired. 

Drive  by  belt  or  constant  speed  motor  is  so  arranged  tli.it 
speed  changes  are  readily  obtainable  through  a  selective  tyj)e 
gear  box,  all  gears  of  which  are  made  of  chrome  nickel  steel, 
heat  treated  and  hardened.  They  are  lubricated  by  the  splash 
system.  A  powerful  friction  clutch  is  used,  operated  frcra 
both  ends  of  the  machine  by  conveniently  placed  levers,  and 
the  act  of  disengaging  the  clutch  applies  a  brake  for  quickly 
stopping  the  ram.  Drive  by  variable  speed  motor  is  arrang  d 
with  sufficient  speed  changes  by  gearing  to  give  suitable 
speeds  to  the  ram.  Beds  14  ft.  and  longer  are  usually  made 
into  double  machines,  having  the  two  heads  indep)enden:ly 
driven  by  separate  7^  hp.  motors. 


Internal  Micrometer  of  Unusual  Design 


A  RADICAL  departure  from  the  usual  construction  of 
internal  micrometers  is  embodied  in  a  new  instrument 
made  by  John  Bath  &  Company,  Inc.,  Worcester, 
Mass.  In  this  measuring  tool,  four  measuring  jaws  are  pro- 
vided having  true  cylindrical  contact  surfaces  which  make 
a  broad  line  contact  with  the  walls  of  the  hole  being  meas- 
ured. The  measuring  jaws  are  accurately  lapped  and  nicely 
fitted  without  play  in  dovetailed  slots.  Perfect  alinement  and 
parallelism  of  the  jaws  is  secured.  The  jaws  are  moved  up 
the  flat  inclined  supporting  surfaces  on  the  solid  body  of  the 
micrometer  by  a  micrometer  screw  of  exceptional  accuracy. 
The  result  is  an  internal  micrometer  which  is  as  rigid  as  a 
solid  plug.  It  is  made  in  32  sizes  which  will  give  continuous 
measurements  by  ten-thousandths  from  %  in.  to  3  in. 

It  is  logical  to  measure  cylindrical  surfaces  with  a  straight 
line  contact,  thus  the  use  of  the  four  parallel  jaws  with 
cylindrical  contact  surfaces,  making  a  broad  line  contact  with 
the  internal  cylindrical  surface  of  a  hole,  gives  uniformity 
in  measuring  machined,  reamed  or  ground  holes,  and  further- 
more results  in  securing  the  limit  of  accuracy  in  measuring 
ring  gages  and  the  most  accurate  lapped  holes.  There  is  no 
indentation  of  the  contacts  in  the  surface  being  measured. 
The  broad  line  contact  secures  at  once  a  true  measurement. 
When  a  measurement  is  taken  and  the  jaws  of  the  micrometer 
come  in  contact  with  the  walls  of  the  hole,  they  stop  abruptly. 
Any  number  of  persons  will  get  the  same  result  and  the  varia- 
tions due  to  the  sense  of  touch  are,  therefore,  eliminated.  A 
workman  is  enabled  to  ascertain  quickly  the  exact  size  of  the 
hole  being  machined.  He  knows  the  amount  of  metal  removed 
per  cut  and  all  other  conditions  about  the  hole.  This  infor- 
mation gives  him  the  assurance  and  ability  to  proceed  rapidly 
in  completing  the  work  without  risk  of  getting  the  hole  over 
sized  and  adding  to  the  spoilage  loss. 

A  master  reference  ring  gage,  made  by  the  Jrfm  Bath 
Company,  also  departs  from  the  usual  form  of  construction. 
A  deep  wall  section  is  provided  with  a  series  of  concentric 
holes  which  have  little  effect  in  reducing  the  strength  of  the 
ring,  but  serve  to  reduce  the  weight  materially  and  further- 
more to  provide  for  air  circulation.  This  permits  the  ring 
to  return  more  quickly  to  normal  temperature  after  it  has 
been  heated  or  cooled.  The  construction  of  this  master  ring 
gage,  therefore,  results  in  securing  maximum  rigidity  with 
minimum  weight  and  the  ability  to  expand  and  contract 
uniformly  with  changes  of  temperature. 

Rules   for  Accurate   Calipering 

For  accurate  calipering,  the  surfaces  of  holes  and  of  the 
micrometer  should  be  washed  with  soap  and  water  (pref- 


erably lukewarm  water).  This  removes  the  grease,  grit  and 
all  residue  that  may  be  left  from  gasoline,  alcohol  and  other 
liquid  and  all  sediment  deposited  from  the  atmosphere.  After 
the  contacting  surfaces  have  been  washed  and  thoroughly 
dried  with  a  clean  cloth  or  with  new  clean  tissue  paper,  the 
micrometer  is  inserted  in  the  hole  and  the  jaws  expanded 
until  they  are  stopped  by  the  walls  of  the  hole,  thus  measur- 
ing the  exact  size  of  the  lapped  hole. 

After  having  found  the  exact  size  of  a  hole,  with  the  sur 
faces  clean  and  dry,  it  is  astonishing  to  note  the  changes 
which  take  place  when  oil  or  lubricant  is  present.  Oil  of 
any  nature  reduces  the  friction  which  caused  the  screeching 
and  jerky  movement,  found  when  the  micrometer  was  rotated 
in  the  ring,  clean  and  dry.  Oil  makes  the  rotation  of  the 
micrometer  smooth,  and  with  oil  present  it  is  no  longer  pos- 
sible to  distinguish  the  large  diameters  from  the  small  diam- 
eters; the  high  points  from  the  low  points.  Furthermore,  the 
micrcMneter  can  be  expanded  to  be  several  ten-thousandths 
larger  than  the  hole,  and  no  appreciable  difference  in  the 
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The  2- In.  Bath   Internal   Micrometer 

force  required  to  rotate  the  micrometer  will  be  noticed.   Oil 
entirely  destroys  "fed." 

An  excellent  way  to  detect  small  irregularities  such  as 
depressions,  high  spots  and  slight  conditions  of  bell  mouth 
or  taper  in  a  lapped  hole  is  to  make  use  of  a  very  thin  film 
containing  sediment  or  residue  deposited  from  the  air.  If  i- 
lapped  ring  gage  is  first  coated  with  castor  wl,  the  excess  oil 
being  removed  by  vigorous  rubbing  with  a  clean  cloth  and 
the  gage  is  allowed  to  stand  for  several  hours,  dust  particle? 
from  the  air  will  be  deposited  on  the  trace  of  oil  left  in  the 
ring.  A  micrometer  rotated  in  a  ring  treated  in  the  foregoint 
manner  develops  a  very  thin  brownish  colored  film  by  whicl 
it  is  p)ossible  to  detect  minute  irregularities  in  holes.  It  i; 
said  that  with, the  new  Bath  micrometer  internal  measure 
ments  can  be  made  even  more  accurately -and  rapidly  than 
external  measurements  with  the  usual  form  of  micrometer. 
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P"our  locomotives  were  burned  in  a  fire  of  undetermined  origin 
wliich  recently  destroyed  the  roundhouse  and  machine  shops  of 
the  Maine  Central  at  Calais,  Me. 

W.  O.  Thompson,  secretary  of  the  Traveling  Engineers'  Asso- 
ciation, has  changed  his  headquarters  from  Buffalo,  New  York,  to 
1177  East  Ninety-eighth  street,  Cleveland,  Ohio. 

The  Transportation  Club,  Buffalo,  N.  Y.,  has  appointed  the 
following  officers  for  the  year  1921 :  Kendall  B.  Hassard,  pres- 
ident ;  Judson  M.  Sells,  first  vice-president ;  Godfrey  Morgan, 
second  vice-president ;  Redmond  J.  Walsh,  secretary  and  treas- 
urer, and  George  C.  Wilson,  assistant  secretary. 

The  United  States  Civil  Service  Commission  has  announced  an 
open  competitive  examination  for  shop  apprentices.  Vacancies  in 
tlie  Bureau  of  Standards  at  $720  a  year  and  positions  requiring 
similar  qualifications  will  be  filled  from  this  examination.  Applica- 
tions will  be  received  by  the  commission  at  Washington,  until 
August  1,  1921. 

The  Southern  Pacific  has  recently  completed  a  first  aid  station 
or  emergency  hospital  at  Bay  Shore,  South  San  Francisco  shops, 
which  makes  the  thirteenth  emergency  hospital  unit  on  the  com- 
pany's Pacific  system.  The  unit  has  an  operating  room,  small 
ward,  kitchen,  waiting  room  and  doctor's  office,  and  the  station  is 
in  charge  of  a  trained  nurse  at  all  times. 

Ninety  miles  in  one  hour  and  twenty  minutes  was  the  time  made 
by  a  special  train  of  two  cars  from  Philadelphia  to  Jersey  City  on 
the  afternoon  of  April  18,  over  the  Philadelphia  &  Reading  and  the 
Central  of  New  Jersey,  a  speed  equal  to  67.5  miles  an 
hour.  This  train  was  rvm  for  J.  L.  Stokes,  a  banker,  to  enable 
liim  to  connect  with  a  train  for  Montreal,  the  Pennsylvania  being 
blocked  by  a  derailment  and  the  Reading  having  no  regular  train 
for  two  hours.    Mr.  Stokes  paid  for  the  train  $427. 


Master  Boiler  Makers*  Convention  Deferred 

The  executive  board  of  the  Master  Boiler  Makers'  Association 
has  voted  to  defer  the  annual  meeting  which  was  scheduled  to 
''ave  been  held  at  St.  Louis,  Mo.,  May  23  to  26. 


Storekeepers*    Annual   Meeting 

The  Division  of  Purchases  and  Stores  of  the  American  Rail- 
A'ay  Association  (Division  VI)  will  hold  a  convention  in  Chi- 
:ago,  at  the  Hotel  Blackstone,  on  Thursday,  Friday  and  Saturday, 
fune  9,  10  and  11. 

General  Secretary  J.  E.  Fairbanks  has  issued  a  circular  which 
says  that  the  general  committee  of  this  Division,  because  of  the 
iinancial  stress  and  serious  business  cortditions,  has  determined 


that  it  is  necessary  to  defer  the  annual  convention  scheduled  for 
Atlantic  City.  The  Chicago  meeting  will  be  strictly  for  business. 
The  sessions  will  convene  at  10  a.  m.,  city  time.  The  general 
committee  and  standing  committees  will  be  in  attendance.  Mem- 
bers are  requested  to  have  such  representatives  of  their  supply 
departments  attend  as  can  conveniently  do  so.  The  meeting  will 
consider  Committee  reports  which  are  ready  and  will  formulate 
a  constructive  plan  for  the  future  activities  of  the  Division. 


Machine  Tool  Builders  Cancel  Convention 

The  National  Machine  Tool  Builders'  Association  announces 
that  its  spring  convention,  scheduled  for  May  19  and  20  at  At- 
lantic City,  N.  J.,  is  cancelled. 


American  Society   for  Testing  Materials 

The  American  Society  for  Testing  Materials  will  hold  its 
twenty-fourth  annual  meeting  at  the  New  Monterey  Hotel,  Asbury 
Park,  N.  J.,  on  June  20  to  24,  inclusive.  Monday,  June  20,  will 
be  devoted  to  committee  meetings,  and  the  first  session  of  the  an- 
nual meeting  will  be  held  on  Tuesday  morning,  June  21. 


Shop  Construction 

Atchison,  Topeka  &  Santa  Fe. — This  road  has  awarded  the 
contract  for  the  construction  of  a  blacksmith  shop,  80  ft.  by  307 
ft.,  at  San  Bernardino,  Cal.,  to  Joseph  E.  Nelson  &  Sons,  Chicago. 
The  estimated  cost  is  $150,000  and  construction  will  commence 
at  once. 


Locomotives 

The  Pekin-Mukden  has  ordered  19  locomotives  from  English 
builders. 

The  Atchison,  Topeka  &  Santa  Fe  has  ordered  10  Pacific, 
15  Mikado,  15  Mountain  and  10  Santa  Fe  type  locomotives  from 
the  Baldwin  Locomotive  Works. 

National  Railways  of  Mexico. — The  General  Equipment 
Company,  New  York,  has  sold  to  The  Oliver  American  Trading 
Company,  with  New  York  City  office  at  61  Broadway,  65  rebuilt 
locomotives,  including  Mogul,  10-wheel  and  Consolidation  type 
locomotives  for  use  over  the  lines  of  the  National  Railways  of 
Mexico  in  connection  with  the  operation  of  the  private  freight 
trains  of  the  Oliver  company.  This  company,  in  addition  to  these 
65  locomotives  just  purchased,  also  has  leased  20  locomotives  from 
American  railroads,  which,  with  the  equipment  they  are  now 
operating,  gives  it  a  total  motive  power  of  about  95  locomotives. 
This  sale  of  the  General  Equipment  Company  has  been  made  pos- 
sible by  virtue  of  certain  arrangements  between  Senor  Francisco 
Perez,  Director-General  of  the  National  Railways  of  Mexico  and 
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The  Oliver  American  Trading  Company,  Inc.,  which  plan  provides 
a  practical  means  of  financing  this  equipment. 


Freight  Cars 

The  Delaware,  Lackawanna  &  Western  is  having  repairs 
made  to  1,000  box  cars  at  the  Berwick  shops  of  the  American 
Car  &  Foundry  Co.  This  is  in  addition  to  the  1,000  cars  on 
which  repairs  were  authorized  to  be  made  at  the  same  plant  last 
October. 

The  Atchison,  Topeka  &  Santa  Fe  has  ordered  1,000  50-ton 
gondolas  from  the  American  Car  &  Foundry  Co. ;  and  300  50-ton 
gondola  cars  from  Haskell  &  Barker  Car  Co.,  Inc. 

V  The  United  Fruit  Company,  New  York,  has  ordered  50  all 
steel  ballast  cars  for  the  Pruxillo  Railroad,  Honduras,  from  the 
Magor  Car  Company. 

'  The  Beacon  Oil  Company,  Boston,  Mass.,  has  ordered  20  tank 
cars,  of  10,000  gal.  capacity,  from  the  General  American  Tank  Car 
Corporation. 


MEETINGS   AND    CONVENTIONS 

The  following  list  gives  namts  of  secretaries,  dates  of  next  or  regular 
meetings  and  plaices  of  meeting  of  mechanical  associations  and  railroad 
clubs  : 

Aik-Bkake  Association.— F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York  City. 

Amikican  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Business  meeting  Tune  IS 
and   16,  Hotel  Drake,  Chicago^   111. 

I>ivisi0N    V — Equipment    Painting    Division. — V.    R.    Hawthorne, 
Chicago. 

AMeKicAN  Railway  Association,  Division  VI — Purchases  and  Stores. — 
J.  P.  Murphy,  N.  Y.  C,  Collinwood,  Ohio.  Convention  June  9,  10 
and   11.  Hotel  Blackstone,  Chicago,   111. 

AUKKICAN  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association.— C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago.  Con- 
vention September  12-14,  Hotel  Sherman,  Chicago,  111. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.  Marquette  Road,  Chicago.  Convention  August  9,  10  and  II,  Hotel 
Sherman,    Chicago,   111. 

Auxkican  Society  for  "Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,  Philadelphia,  Pa.  Annual  meeting  June  20  to  24,  in- 
clusive. New  Monterey  Hotel,  Asbury  Park,  N.  J. 

Amkxicak  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Spring  meeting  May  23  to  26,  inclusive. 
Congress  Hotel,  Chicago,  111. 

AVKKICAN  Society  for  Steel  Treating. — W.  H.  Eiseman,  46O0  Prospect 
Ave.,  Cleveland.  Ohio.  Annual  convention  September  19-24,  Indi- 
anapolis,   Ind. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411.  C.  &  N.  W.  Station,  Chicago,   111. 

Canaoiait  Railway  Club. — W.  A.  Booth,  131  Charroti  St.,  Montreal,  Que. 
Next  meeting  May  10.  Annual  meeting.  Reports,  smoker  and  enter- 
tainment. 

Ca«  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  second  Monday  in  month,  except  June,  July 
and   August,    New    Morrison   Hotel,   Chicago,   111. 

Cak  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis.  Mo.  Meetings  first  Tuesday 
in  month  at  the  American  Hotel  Annex,  St.  Louis,  Mo. 

Ckntkal  Railway  Club. — H.  D.  Vought,  95  Liberty  St.,  New  York,  N.  Y. 
Next  m»'eting  May  12.  Paper  on  the  Manufacture  of  High  Speed 
Steel  will  be  presented  by  Felix  Kremp,  metallurgist.  Atlas  Crucible 
Steel  Company,  Dunkirk,   N.  Y. 

CHiir  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.  Elliott,  T.  R.  R.  A.  of  St.  Louis.  East  St.  Louis.  111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.     Next  meeting  May  10.     Paper  on  Experiences  in  Mex- 

y  ico   will   be   presented   by    P.    G.    O'Hara,   of  the   Galena   Signal    Oil 

Company.     Entertainment    by    George    J.    Breiel,    Cincinnati    Regalia 
Company. 

Dixie  Air  Brake  Club.— E.  F.  O'Connor,  10  West  Grace  St.,  Richmond. 
Va. 

Intexnationai.  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central.  715  Clarke  Ave.,  Detroit,  Mich.  Next  meeting 
August  16,  17  and  18,  1921,  Hotel  Sherman,  Chicago,  111. 

Inteenational  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chicago,  111.  Next  annual  meeting.  May  24-26,  1921, 
Hotel  Sherman,  Chicago,  III. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061  W.  Wabasha  Ave.,  Winona.  Minn.  Convention,  September  12, 
13,  14  and   15,   1921,  Hotel  Sherman,  Chicago,  111. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York,  N.  Y.  .      .  „ 

New  England  Railroad  Club.— W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Next  meeting  May  10.  Paper  on  New  England,  Its  Rivers, 
Mountains  and  Seashore,  will  be  presented  by  E.  S.  Jones,  official 
photographer,  Boston  &  Maine,  and  will  be  illustrated  by  lantern 
slides.  ^,       ,,     .     ..    ,, 

New  Yoek  Railroad  Club.— H.  D.  Vought,  95  Liberty  St.,  New  York    N.  Y. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe,  623 
Brisbane  Building,  Buffalo,  N.   Y.  ^         .  ^  . 

Pacific  Railway  Clue.- W.  S.  Wollner,  64  Pine  St..  San  Francisco,  Cal. 
Meeting    second    Thursday    in    month,    alternately    in    San    Francisco 

and  Oakland.  Cal.  ^        ,  .         .  t.- 

Railway  Club  of  Pittsburgh.— J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa.  Meetings  fourth  Thursday  in  month  except  June,  July 
and   August,   Americus   Club   House,    Pittsburgh,   Pa.  _       ,       • 

St.  Louis  Railway  Club.— B.  W.  Frauenthal,  Union  Station,  St.  Louis, 
Mo.  Next  meeting  May  6.  Moving  pictures  and  lecture  on  Thunder 
Bay  to  the  Skeena  River  will  be  given  by  Capt.  J.  Milton  Sute. 

Teatklino  Engineers'  Association.- W.  O.  Thompson,  1177  East  Ninety- 
eighth  St.,  Qeveland,  Ohio.  „     ,    ,  „     i        j 

WUTXXN  Railway  Club.— Bruce  V,  Crandall,  14  E.  Jackson  Boulevard, 
Ctricago'.     Annual  meeting  May  16. 


GENERAL 

M.  B.  McPartland  has  been  appointed  superintendent  of 
motive  power  of  the  Denver  &  Salt  Lake  with  headquarters  "t 
Denver,  Colo.,  succeeding  J.  J.  Connors,  resigned  on  account  of 
ill  health. 

O,  P.  Reese,  superintendent  of  motive  power  of  the  Pennsyl- 
vania, Northwestern  Region,  with  headquarters  at  Toledo,  h«s 
been  transferred  to  Chicago,  succeeding  O.  C.  Wright,  assigned  to 
other  duties. 

E.  J.  Summers,  smoke  inspector  of  the  Chicago,  Milwaukee  & 
St.  Paul,  has  been  promoted  to  fuel  supervisor,  with  jurisdiction 
over  the  system,  and  headquarters  at  Chicago. 

John  P.  Kelly,  for  the  past  two  years  inspector  of  safety  ap- 
pliances in  the  Bureau  of  Safety,  Interstate  Commerce  Commis- 
sion, has  been  appointed  senior  railway  mechanical  engineer  for 

that  Bureau,  with  head- 
quarters at  Washington, 
D.  C.  Mr.  Kelly  was 
born  in  Great  Barring- 
ton,  Mass.,  on  March  16. 
1864,  and  received  his 
early  education  in  the 
public  schools  of  that 
town ;  ^is  engineering 
training  was  obtained  in 
the  engineering  depart- 
ments of  the  companies 
by  whom  he  was  em- 
ployed. His  first  rail- 
road service  was  on  the 
Housatonic  Railroad, 
now  a  part  of  the  New 
Haven  System,  as  water 
boy  on  passenge  r 
trains,  in  1880.  He  was 
locomotive  fireman  in 
1884,  and  locomotive 
engineman  in  1887.  He 
served  as  locomotive  engineman  on  the  New  Haven  and  later  on 
the  New  York  Central ;  and  in  1898  was  appointed  air  brake 
instructor  on  the  Central.  In  1899  he  was  road  foreman  of 
engines  on  the  Chicago  &  Alton;  in  1901  he  went  to  the  New 
York  Air  Brake  Company,  where  later  he  was  appointed  assistant 
mechanical  engineer.  In  1905  he  resigned  and  went  to  the 
Westinghouse  Air  Brake  Company  but  in  1910  resigned  and 
devoted  his  time  to  the  business  of  consulting  air  brake  engineer, 
and  to  writing  for  the  technical  press.  In  1912  he  entered  the 
employ  of  the  New  York  Central  Lines  as  consulting  air  brake 
engineer.    Later  he  went  into  government  employ  as  above  stated. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

F.  A.  GiBBS  has  been  appointed  terminal  road  foreman  of  en- 
gines of  the  Atchison,  Topeka  &  Santa  Fe  at  Redondo  Junction, 
Cal. 

L.  W.  Gilbert  has  been  appointed  road  foreman  of  engines  of 
the  Santa  Fe  at  La  Junta,  Colo.,  succeeding  C.  A.  Mays,  assigned 
to  other  duties. 

J.  B.  Mersitt  has  been  appointed  road  foreman  of  engines  on 
the  Second  district  of  the  New  Mexico  division  of  the  Atchison, 
Topeka  &  Santa  Fe,  with  headquarters  at  Raton,  N.  M,,  suc- 
ceeding J.  T.  Stuvort,  who  has  been  transferred  to  the  Third 
district. 

Guy  p.  Mohler  has  been  appointed  terminal  road  foreman  oi 
engines  of  the  Santa  Fe  at  Needles,  Cal.,  succeeding  Elarl  Gilbert, 
transferred. 

T.  A.  Roussi^  has  been  appointed  master  mechanic  of  the 
Missouri-Illinois  which  has  been  organized,  with  general  head- 
quarters at  Bonne  Terre,  Mo.,  to  take  over  the  operation  of  the 
Illinois  Southern.    Mr.  Roussin  is  located  at  Sparta,  111. 


J.  P.  Kelly 
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CAR  DEPARTMENT 

Albert  J.  Krueger,  whose  appointment  as  master  car  builder 
(f  the  New  York,  Chicago  &  St.  Louis  was  announced  in  the 
March  issue  of  the  Railway  Mechanical  Engineer,  was  born  on 
J  ine  26,  1890,  at  Toledo,  Ohio.  He  attended  the  Toledo  High 
School  and  in  1908  entered  the  employ  of  the  Lake  Shore  & 
?Jichigan  Southern,  later  known  as  the  New  York  Central.  After 
«!  rving  successively  as  car  repairer,  car  inspector,  repair  work 
inspector,  piece  work  inspector,  contract  shop  inspector,  assistant 
general  shop  inspector  and  general  shop  inspector  until  December 
1,  1916,  Mr.  Krueger  entered  the  service  of  the  Nickel  Plate 
Road  as  general  shop  inspector  and  remained  in  this  position 
until  his  recent  appointment. 

SHOP  AND  ENGINEHOUSE 

Edward  Bickerton  has  been  appointed  general  foreman  of  the 
Canadian  National  Railways,  with  headquarters  at  Port  Arthur, 
Ont. 

Coincident  with  the  consolidation  of  divisions  on  the  Chicago, 
Rock  Island  &  Pacific,  appointments  and  transfers  have  been 
made  as  follows :  G.  M.  Stone,  master  mechanic,  with  head- 
quarters at  Manley,  Iowa,  has  been  appointed  general  foreman, 
with  the  same  headquarters.  B.  H,  Smith,  master  mechanic,  with 
headquarters  at  Fairbury,  Neb.,  has  been  appointed  general  fore- 
man, with  the  same  headquarters.  W.  E.  Danver,  master 
mechanic,  with  headquarters  at  Amarillo,  Tex.,  has  been  appointed 
road  foreman  of  equipment,  with  the  same  headquarters.  A. 
Hambleton,  master  mechanic,  with  headquarters  at  El  Dorado, 
Ark.,  has  been  appointed  general  foreman,  with  headquarters  at 
Shawnee,  Okla. 

H.  M.  Cooper  has  been  appointed  roundhouse  foreman  of  the 
Santa  Fe  at  Winslow,  Ariz. 

Charles  Loud  has  been  appointed  assistant  roundhouse  fore- 
man of  the  Atchison,  Topeka  &  Santa  Fe,  at  Las  Vegas,  N.  M. 

MiNDEN  McGee  has  been  appointed  foreman  of  the  Santa  Fe  at 
Lamy,  N.  M.,  succeeding  W.  H.  Sapp,  transferred. 

G.  T.  De  F\je,  mechanical  superintendent  of  the  Erie,  with 
headquarters  at  Chicago,  has  been  appointed  shop  superintendent 
at  Gallon,  Ohio.  The  office  of  mechanical  superintendent  at  Chi- 
cago has  been  abolished. 

PURCHASING  AND  STOREKEEPING 

J.  F.  Blasie  has  been  appointed  district  storekeeper  of  the 
New  York  Central  at  Depew,  N.  Y.,  succeeding  H.  L.  Grandy, 
transferred. 

A.  Herrera,  formerly  purchasing  agent  of  the  National  Rail- 
ways of   Mexico,  with  headquarters  at  Mexico  City,  has  been 
appointed  to  his  former  position.     Mr.  Herrera  was  born  Sep- 
tember     16,      1878,      at 
Mexico    City.      He    was 
educated     at    the    Mer- 
chants'   School    of    that 
city    and    entered     rail- 
way    service     March     1, 
1895,    with   the    Mexican 
Central.      After    serving 
in    several    minor    posi- 
tions   in    the    stores    de- 
partment    he     was     ap- 
pointed    chief     clerk     of 
that  department  in  1901. 
In  1903  he  was  promoted 
to     material     accountant 
and  served  in  that  capac- 
ity  imtil    1906   when    he 
was  appointed  fuel  agent. 
In  1909  when  the  Mexi- 
can   Central    was   incor- 
porated into  the  National 
Railways  of  Mexico,  Mr. 
Herrera's     duties     were 
extended  to  include  the  maintenance  of  the  fuel  service  of  the 
entire    system.     In    1910    he    was    appointed  j)urchasing   agent. 
Mr.  Herrera  continued  in  this  position  until  1915  when,  because 
of  the  revolution,  he  retired  to  private  life.    With  the  return  of 
normal  conditions  he  has  again  resumed  the  duties  of  his  office. 


C.  A.  Dougherty,  assistant  district  stordceeper  of  the  New 
York  Central  at  Elkhart,  Ind.,  has  been  appointed  storekeeper  at 
Englewood,  HI.,  succeeding  C.  E.  Shoup. 

G.  A.  GoERNER  of  the  Chicago,  Burlington  &  Quincy  has  been 
relieved  of  special  duties  assigned  to  him  some  time  ago,  and  re- 
appointed storekeeper  at  Clyde,  III. 

L.  J.  Green,  formerly  assistant  general  storekeeper  of  the  New 
York  Central  at  West  Albany,  N.  Y.,  has  been  appointed  store- 
keeper at  Otis,  N.  Y.,  succeeding  F.  C.  Vroman. 

B.  W.  Griffeth,  former  assistant  general  storekeeper  of  the 
New  York  Central  at  Collinwood,  Ohio,  has  been  appointed  dis- 
trict storekeeper,  third  district,  with  headquarters  at  Collinwood. 
Mr.  Griffeth  succeeds  F.  J.  McMahon,  who  has  been  assigned 
other  duties  in  the  stores  department  at  the  same  point. 

R.  S.  Huffman,  assistant  general  storekeeper  of  the  New 
York  Central  at  West  Albany,  N.  Y.,  has  been  appointed  dis- 
trict storekeeper,  with  headquarters  at  the  same  point,  succeed- 
ing J.  H.  Seim,  transferred. 

W.  H.  King,  Jr.,  assistant  to  the  vice-president  in  charge  of 
operation  of  the  Seaboard  Air  Line,  has  been  appointed  geneiai 
purchasing  agent,  and  will  succeed  H.  C.  Pearce  who  has  re- 
signed. .      .v.   : 

A.  L.  Prentice  has  been  appointed  district  storekeeper  of  the 
New  York  Central,  with  headquarters  at  Elkhart,  Ind.,  succeed- 
ing C.  F.  Heidenrich,  who  has  been  transferred  to  Collinwood, 
Ohio,  in  the  stores  department. 

J.  B.  Taylor  has  been  appointed  stores  accountant  of  the  Qeve- 
land,  Cincinnati,  Chicago  &  St.  Louis  at  Beech  Grove,  Ind.,  suc- 
ceeding R.  H.  Kroger,  assigned  to  other  duties. 


A.   Herrera 


v;    :    OBITUARY 

F.  V.  McDonnell,  master  mechanic  of  the  Northwestern 
Region  of  the  Pennsylvania,  with  headquarters  at  Ft.  Wayne,  Ind., 
died  on  April  26. 

Riley  Laizure,  formerly  master  mechanic  of  the  New  York, 
Chicago  &  St.  Louis  at  Conneaut,  Ohio,  died  February  24,  1921, 
at  the  age  of  71  years,  having  been  retired  on  a  pension  for  one 

year.  He  is  survived  by 
a  wife  and  three  sons, 
one  of  whom,  Lee  R. 
Laizure,  is  now  master 
mechanic  for  the  Erie 
Railroad  at  Secaucus, 
N.  J.  Mr.  Laizure  was 
bom  in  S'tcubenville, 
Ohio,  and  at  the  age  of 
fifteen  began  work  as  a 
blacksmith  apprentice  at 
$9  per  month,  in  a  shop 
furnishing  track  tools 
for  the  Pennsylvania 
Railroad  After  serving 
some  time  in  the  railroad 
shop  at  Denison,  Ohio, 
he  worked  in  the  black- 
smith shop  of  the  Louis- 
ville &  Nashville  at 
Louisville,  Ky.,  and  left 
there  during  the  panic  of 
1873  to  enter  the  employ 
of  a  manufacturing  company  at  Columbus,  Ohio.  Returning 
to  railroad  service.  Mr.  Laizure  worked  for  the  Pennsylvania 
Railroad  and  was  one  of  the  pioneers  in  the  blacksmith  shop 
department  of  the  Erie  Railroad.  He  worked  for  the  Atlantic 
and  Great  Western  at  Gallon,  Ohio,  when  the  gage  was  changed 
from  broad  to  standard,  and  in  later  years  served  the  Erie  as 
blacksmith  foreman  at  Susquehanna  and  Meadville.  Returning 
to  the  industrial  field  in  1893,  several  years  were  spent  directing 
blacksmith  shop  work  for  the  American  Locomotive  Company 
at  Richmond,  Va.,  to  be  followed  by  15  years  as  master  black- 
smith of  the  Nickel  Plate  at  Conneaut,  Ohio.  Mr.  Laizure 
was  a  mechanic  of  the  old  school,  a  well-known  figure  at  the 
annual  conventions  of  the  International  Railroad  Master  Black- 
smiths' Association  and  highly  esteemed  by  all  those  who  knew 
him. 


R.   Laizure 
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The  Oliver  American  Trading  Company.  Inc.,  which  plan  provides 
a  practical  means  of  financing  this  equipment. 


Freight  Cars 
The  Delaware.  Lackawanna  &  Western  is  having  repairs 
made  to  1,0(X)  box  cars  at  the  Berwick  simps  of  the  American 
Car  &  Foundry  Co.  This  is  in  addition  to  the  1,000  cars  on 
wliich  repairs  were  authorized  to  be  made  at  the  same  plant  last 
October. 

The  Atchison,  Topeka  &  Santa  Fe  lias  ordered  1,000  50-ton 
gondolas  from  the  American  Car  &  Foundry  Co. ;  and  300  50-ton 
gondola  cars  from  Haskell  &  Barker  Car  Co.,  Inc. 

The  United  Friit  Company,  New  York,  has  ordered  50  all 
steel  ballast  cars  for  tlie  Pruxillo  Railroad,  Honduras,  from  the 
Magor  Car  Comiiany. 

The  Be.\{()x  Oil  Company.  Boston,  Mass.,  has  ordered  20  tank 
cars,  of  ]0,0(X)  gal.  capacity,  truni  the  General  American  Tank  Car 
Corporation. 


PERSONAL  MENTION 


ii 


MEETINGS    AND    CONVENTIONS 

The  futhifi»g  list  sires  names  of  secretaries,  dates  of  next  or  regular 
meetmes  and  places  xif  meeting  of  mechanical  associations  and  railroad 
clubs  • 

Aik-Bbake  A^.^ociation.— F.  M.  Xdlis,  K..om  3014,  165  liroa.hvay.  New 
\  ork    City. 

AUERiCAN    Railway    Association.    Division    V — Mkciianicai..     \.    K.    II.tw- 
thorr.f,   431    South    OtHrborn   .St..   Chicago.      lUisincss  mcttitiK  June    15 
;  and    16.   Hotel   Drake,   ChicaKc.    111. 

Division    \  — Kyi  iime.nt    I'ai.ntixc    Divisid.v. — V.    R.    Hawthi.rne. 
Chicapo. 

AiiERiTAN  Railway  Association,  Division  \I  Pirciiases  and  Stores.— 
J.  P.  Murphy,  X.  V.  (".,  Collinw.io.I.  Ohio.  Convcntii.ti  Tune  9,  10 
and    11,   Hotel   niatksti.iu-.    Cliicavr.,    111. 

American  Railroad  .Masikr  Tinneks',  Cf>i'i'KRSM itiis'  and  1'ipefitters' 
A.ssociATioN.  — C.  I'.onher.lt,  2()J  .Vorth  Hamlin  .\vi-..  I'liioaf;...  C.  n- 
venticn  Sepicmlif r   IJ  14,   llcti-l   Sherman,  ("liicayo,   111. 

American  Railway  To«>l  K  )|<emf.n  s  Association.— R.  D.  1  Ictcher,  1145 
E.  Marqiietii-  Rnaii.  Chuago.  Convention  August  9,  10  and  11,  Hotel 
Sherman,    Chicago.    111. 

American  Society  for  Tkstinc.  Materials. — C.  L.  W.irwick,  I'niversity  of 
Pennsylvania.  Fhil.ideliihia,  I'a.  Annual  mettim;  (unc  _'0  to  24]  in- 
clusive, New  M'  ntirey  Hotel,  Ashury   Park,  N.   I. 

American  Society  of  .Mechanical  Encineers. — Calvin  \V.  Rice,  29  W. 
Thirty -ninth  St.,  New  York.  Spring  meeting  May  2i  to  J6,  inclusive, 
Congress  Hotel,  Chicago,   HI. 

American  Society  for  .Steel  Trfatixg. — W.  H.  Eiscman.  46O0  Prospect 
Ave.,  Cleveland,  Ohio.  Annual  convention  September  19-24,  Indi- 
anapolis,   Ind. 

.Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.   W.,   Ro.m  411,  C.  &   N.   VV.   St.ation,  Chicago,    111. 

Canadian  Railway  Cub. — \V.  A.  Hooth,  131  Charron  St.,  M.  ntreal.  Que. 
Next  meeting  May  10.  Annual  meeting.  Reports,  smoker  and  enter- 
tainment. 

Cab  Foremen's  Association  of  Chicac.o. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  III.  Meeting  second  Monday  in  month,  except  June,  July 
and   August,    New    Morrison    Hotel,   Chicago,    III. 

Car  Foremen's  Association  of  St.  Lofis. — Thomas  R.  Kneneke,  604  Fed- 
eral Reserve  Bank  Building,  .St.  Louis,  Mo.  .Meetings  first  Tuesday 
in  month  at  the  American  Hotel   Annex,   .St.   I.ouis,  Mo. 

Central  Railway   Cub. — H.    I).   VouRht,  95  Liberty   St.,   New  York,   N.   Y. 
.  Next   m'Hting    May    1-        Paper    inthe    .Manufacture    of    Hii;h    Speed 

Steel   will   be   presented   by    Felix    Kremp,   metallurgist.    Atlas   Crucible 
Steel   Company,   Dunkirk.    X.   Y. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
VV.    P.    Elliott,  T.   R.   K.   A.  of  St.   Louis.  East  St.   Louis,   111. 

Cincinnati  Railway  Cub. — \V.  C.  Cooder,  L'nion  Central  BuildiiiK,  Cin- 
cinnati, Ohio.  Next  meeting  May  10.  Paper  on  Experiences  in  Mex- 
ico will  be  presented  by  1*.  ("■.  O'llara,  (►f  the  (iilena  Sijjnal  Oil 
Company.  Entertainment  by  Cleorge  J.  Breiel,  Cincinnati  Regalia 
Company. 

Dixie  Air  Brake  Club.— E.  F.  O'Connor,  10  West  Grace  St.,  Richmond, 
Va. 

International  Railroad  Master  BI-^CKSMITHs'  Association. — W.  J.  Mayer, 
Michigan  Central,  715  Clarke  Ave..  Detroit,  Mich.  Next  meeting 
Aumist    16.    17  and    18,    19J1,   Hotel   Sherman,   Chicago,   111. 

Intern.xtional  Railway  Fi'ei  Association. — J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chieauo.  111.  Next  annual  meeting,  May  24-26,  1921, 
Hotel  Sherman,  Chicago,  111. 

International  Rah. way  Ceneral  Foremen's  Association.  —William  Hall, 
1061  W.  Wabasha  Ave..  Winona,  Minn.  Convention,  September  12, 
13,    14   and    15,    19J1,    Hotel    Sherman,   ChicaRO,    III. 

Master  Boilermakfrs'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York.  N.  Y. 

New  ENGL,^ND  RAiLRt.AO  Clib. — W.  E.  Cade,  Jr.,  683  Atlantic  .Ave.,  Boston, 
Mass.  Next  inciting  May  10.  Paper  on  New  England,  Its  Rivers, 
Mountains  and  Seashore,  will  be  presented  by  E.  .S.  lones,  official 
photographer,  Boston  iV  Maine,  'and  will  be  illustr.ated  by  lantern 
slides.  r  .t    ■.. 

New  York  Railroad  Cli-b.      H.  D.  Vought.  95  Liberty  St.,  New  York,  N.  \. 

Niagara  Frontier  Car  Men  s  Association.— George  .\.  J.  Hochgrebe,  623 
Brisbane    Building,    Buffalo,   N.    V. 

Pacific  Rah  way  Ckvb.— W.  S.  Wollner,  64  Pine  St.,  San  Francisco,  C  al. 
.Meeting  seeonil  Thursday  in  month,  alternately  in  San  1-rancisco 
and  Oakland.  Cal. 

Railway  Cllb  of  PnTSBCRoii. — J.   D.  Conway,  515  Grandview  Ave.,  P'tts- 
•    burgh.    Pa.      Meetings    fourth    Thursday    in    month    e.xcept   June,    July 
and    Auiiust,    Americus   Club   House,    Pittsburgh,    Pa.  _       _       . 

St.  Loi^is  Railway  Cllb.— H.  W.  Frauenthal,  Union  Station,  St.  Louis, 
Mo.  Next  meeting  Mav  6.  Moving  pictures  and  lecture  on  Thunder 
Bay  to  the  Skeena  River  will  be  given  by  Capt.  J.   Milton  State. 

Traveling  Engineers'  .\s«ociaiion. — W.  O.  Thompson,  1177  East  Ninety- 
eighth   St.,   Cleveland,   Ohio.  ^      ,     ,  „     .  j 

Wbitern  Railway  Club.— Bruce  V.  Crandall,  14  E.  Jackson  Boulevard, 
Chicago.     Annual  meeting  May   16. 


GENERAL 

M.    B.    McPartl.wd    has    been    appointed    superintendent    .  ; 
motive  power  of  the  Denver  &  Salt  Lake  with  headquarters 
Deiner.   Colo.,   .succeeding   1.    1.   Connors,   resigned  on  account 
ill  health. 

O.   P.  Reese,  superintendent  of  motive  power  of  the  Penns. 
vania,    Northwestern    Region,   with   headquarters   at   Toledo,  h  - 
heeii  transferred  to  Chicago,  succeeding  O.  C.  Wright,  assigned 
other  duties. 

E.  J.  Su.MMERs,  smoke  inspector  of  the  Chicago,  Milwaukee  •. 
St.  Paul,  has  been  promoted  to  fuel  supervisor,  with  jurisdicti' 
over  the  system,  and  headquarters  at  Chicago. 

JOH.N  P.  Kelly,  for  the  past  two  years  inspector  of  safety  ai 
pliances  in  the  Bureau  of  Safety,  Interstate  Commerce  Commi- 
sion,  has  been  appointed   senior  railway  mechanical  engineer  fc 

that   Bureau,   with   hear 
quarters   at    Washingtc: 
D.    C.      Mr.    Kelly    wa 
born    in    Great    Barrini: 
ton,  Mass.,  on  March  Ir 
1864,    and    received    h.~ 
early    education     in    th  • 
public     schools    of    th.i: 
town;     liis     engineerii . 
training  was  obtained    . 
the     engineering     depart 
ments    of   the   compani<^ 
by    whom    he    was    em 
ployed.      His    first    rail 
ruad  service  was  on  th- 
Housatonic   Railroa* 
now    a  part  of  the  Ne. 
Haven  System,  as  wat( 
boy    on     passengc- 
trains,  in  1880.     He  wa- 
locomotive     fireman     in 
1884,      and       locomotiv- 
engineman    in    1887.      Ht 
served  as  locomotive  engineman  on  the  New  Haven  and  later  oi 
the   New    York   Central ;   and    in    1898   was   appointed   air   brakt 
instructor   on    the    Central.      In    1899   he   was   road    foreman   o: 
engines   on   the   Chicago   &   Alton ;    in   1901    he   went  to  the  New 
York  Air  Brake  Company,  where  later  he  was  appointed  assistant 
mechanical    engineer.      In    1905    he    resigned    and    went    to    the 
Westinghouse    Air    Brake    Company    but    in    1910    resigned    and 
devoted  hi.*;  time  to  the  business  of  consulting  air  brake  engineer 
and  to  writing  for  the  technical  press.     In   1912  he  entered  the 
employ  of  the  New  York  Central  Lines  as  consulting  air  brak* 
engineer.    Later  he  went  into  government  employ  as  above  stateti 

M.ASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

F.  A.  GiBBS  has  been  appointed  terminal  road  foreman  of  en- 
gines of  the  Atchison,  Topeka  &  Santa  l*e  at  Rcdondo  Junction. 
Cal. 

L.  \V.  HiiBERT  has  been  appointed  road  foreman  of  engines  of 
the  Santa  Fe  at  La  Junta,  Cole,  succeeding  C.  A.  Mays,  assigned 
to  other  <liities. 

J.  B.  Merritt  has  been  appointed  road  foreman  of  engines  on 
the  Second  district  of  the  New  Mexico  division  of  the  Atchison 
Topeka   &   Santa   Fe,   witli   headquarters   at   Raton,   N.    M.,   suc- 
ceeding J.   T.   Stuvort,   who  has  been  transferred  to  the  Third 
district.  

Guy  P.  Mohi.er  has  been  appointed  terminal  road  foreman  of 
engines  of  the  Santa  Fe  at  Needles,  Cal.,  succeeding  Earl  Gilbert, 
transferred. 

T.  A.  Roussi^s:  has  been  appointed  master  mechanic  of  the 
Missouri-Illinois  which  has  been  organized,  with  general  head- 
quarters at  Bonne  Terre,  Mo.,  to  take  over  the  operation  of  thf 
Illinois  Southern.    Mr.  Roussin  is  located  at  Sparta,  111. 


J.   p.    Kelly 
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CAR  DEPARTMENT 

Albert  J.  Krueger,  whose  appointment  as  master  car  builder 
the  New  \'ork,  Chicagu  &  St.  Louis  was  announced  in  the 
arch  issue  of  the  Railznw  Mechanical  Engineer,  was  born  on 
;ne  26,  1890,  at  Toledo,  Ohio.  He  attended  the  Toledo  High 
hool  and  in  1908  entered  the  employ  of  the  Lake  Shore  & 
ichigan  Southern,  later  known  as  the  Xew  York  Central.    After 

c  rving  successively  as  car  repairer,  car  inspector,  repair  work 
spector.  piece  work  inspector,  contract  shop  inspector,  assistant 
neral  shop  inspector  and  general  shop  inspector  until  December 

,    1916,    Mr.    Krueger   entered    the   service   of   the    Nickel    Plate 

ivoad   as  general   shop   inspector   and   remained   in   this   position 

.  ntil  his  recent  appointment. 

SHOP  AND  ENGINEHOUSE 

Kdwaki)  BiCKKRTo.v  lias  been  appointed  general  foreman  of  the 
■  anadian  National  Railways,  with  headquarters  at  Port  Arthur, 

Ont.  ,  .;  -  .■,  .: 

('oincident  with  the  consolidation  of  divisions  on  the  Chicago, 
i\uck  Island  &  Pacific,  appointments  and  transfers  have  been 
wiade  as   follows :     G.   M.    Stone,  master  mechanic,   with   head- 

juarters  at  Manley,  Iowa,  has  been  appointed  general  foreman, 
with  the  same  headquarters.  B,  H.  Smith,  master  mechanic,  with 
headquarters  at  I'airbury,  Neb.,  has  been  appointed  general  fore- 
man, with  the  same  headquarters.  W.  E.  D.anver,  master 
mechanic,  with  headquarters  at  Amarillo,  Tex.,  has  been  appointed 
road  foreman  of  equipment,  with  the  same  headquarters.  A. 
H\MBLETON,  master  mechainc,  with  headquarters  at  El  Dorado. 

\rk.,  has  been  appointed  general  foreman,  with  headquarters  at 
Sliawnee,  Okla. 

H.  M.  Cooper  has  been  appointed  roundhouse  foreman  of  the 
"^anta  Fe  at  Wmslow,  Ariz. 

Charles  Loud  has  been  appointed  assistant  roundhouse  fore- 
man of  the  Atchison,  Topeka  &  Santa  Fe,  at  Las  Vegas,  N.  M. 

MiNDEN  McGee  has  been  appointed  foreman  of  the  Santa  Fe  at 
I.aniy,  N    M.,  succeeding  W.  H.  Sapp,  transferred. 

G.  T.  De  Pue,  mechanical  superintendent  of  the  Erie,  with 
lieadquarlers  at  Chicago,  has  been  appointed  shop  superintendent 
at  (jalion,  Ohio.  The  oflfice  of  mechanical  superintendent  at  Chi- 
cago has  been  abolished. 

PURCHASING  AND  STOREKEEPING 

J.  F.  Blasie  has  been  appointed  district  storekeeper  of  the 
.\cw  York  Central  at  Depew,  N.  Y.,  succeeding  H.  L.  Grandy, 
transferred. 

A.  Herrera,  formerly  purchasing  agent  of  the  National  Rail- 
ways  of   Mexico,   with   headquarters  at   Mexico   City,   has   been 
appointed  to  his  former  position.     Mr.  Herrera  was  born   Sep- 
tember     16.      1878,      at 
Mexico    City.      He    was 
educated     at     the     Mer- 
chants'   School    of    that 
city     and     entered     rail- 
way    service     March     1, 
1895,    with    the    Mexican 
Central.       After     serving 
in     several    minor    posi- 
tions   in    the    stores    de- 
-      partment     he      was      ap- 
pointed    chief     clerk     of 
that  department  in  1901. 
In  1903  he  was  promoted 
to     material     accountant 
and  served  in  that  capac- 
ity   until    1906   when    he 
was  appointed  fuel  agent. 
In   1909  when  the  Mexi- 
can   Central    was    incor- 
porated into  the  National 
Railways  of  Mexico.  Mr. 
Herrera's     duties     were 
extended  to  include  the  maintenance  of  the  fuel  service  of  the 
entire    system.      In    1910    he    was    appointed    purchasing   agent. 
Mr.  Herrera  continued  in  this  position  until  1915  when,  because 
of  the  revolution,  he  retired  to  private  life.     With  the  return  of 
normal  conditions  he  has  again  resumed  the  duties  of  his  oflfice. 


C.  A.  DofGHERTV.  assistant  district  storekeeper  of  the  New 
York  Central  at  Elkhart,  Ind.,  has  been  appointed  storekeeper  at 
Knglewood,  HI.,  succeeding  C.  E.  Shoup. 

G.  A.  GoERNER  ot  the  Chicago,  Burlington  &  Quincy  has  been 
relieved  of  special  duties  assigned  to  him  some  time  ago,  and  re- 
appointed storekeeper  at  Clyde,  111. 

L.  J.  Gree.n,  formerly  assistant  general  storekeeper  of  the  New 
York  Central  at  West  Albany,  N.  Y.,  has  been  appointed  store- 
keeper at  Otis,  N.  Y.,  succeeding  F.  C.  Yroman. 

B.  W.  Grifketji,  former  assistant  general  storekeeper  of  the 
New  York  Central  at  Collin  wood,  Ohio,  has  been  appointed  dis- 
trict storekeeper,  tliird  district,  with  headquarters  at  Collinwood. 
Mr.  Gritifeth  succeeds  i'.  J.  McMahon,  who  has  been  assigned 
other  duties  in  the  stores  department  at  the  same  point. 

R.  S.  Huffman,  assistant  general  storekeeper  of  the  New 
York  Central  at  West  Albany,  N,  ^'.,  has  Itcen  appointed  dis- 
trict storekeeper,  with  lieadqiiarters  at  tlic  same  point,  succeed- 
ing J.  H.  Seim.  transferred. 

W.  H.  Ki.NT,.  Jr.,  assistant  to  the  vice-president  in  charge  of 
oi»eration  of  the  Seaboard  Air  Line,  has  been  appointed  genei^i 
purchasing  ageni.  and  will  succeed  H.  C.  Pearce  who  ha5  it- 
signed. 

A.  L.  Prentice  has  been  appointed  district  storekeeper  of  the 
New  York  Central,  with  headquarters  at  Elkhart,  Ind.,  succeed- 
ing C.  F.  Meidenrich,  who  has  been  transferred  to  Collinwood, 
Ohio,  in  the  stores  department. 

J.  B.  Taylor  has  been  appointed  stores  accountant  of  the  Cleve- 
land. Cincinnati,  Chicago  &  St.  Louis  at  Beech  Grove,  Ind..  suc- 
ceeding R.  H.  Kroger,  assigned  to  other  duties. 


A.    Herrera 


OBITUARY 

F.  V.  McDonnell,  master  mechanic  v>f  the  Northwestern 
Region  of  the  Pennsylvania,  with  hea<I(|uarters  at  Ft.  Wayne.  Ind., 
died  on  April  26. 

Riley  Laizure,  formerly  master  mechanic  of  the  Xew  York, 
Chicago  &  St.  Louis  at  Conneaut,  Ohio,  died  February  24,  1921, 
at  the  age  of  71  years,  having  been  retired  on  a  pension  for  one 

year.  He  is  survived  by 
a  wife  and  three  sons, 
,  one  of  whom.  Lee  R. 
Laizure,  is  now  master 
mechanic  for  the  Erie 
Railrctad  at  Secaucus, 
N.  J.  Mr.  Laizure  was 
born  in  Steuben  viUe, 
Ohio,  and  at  the  age  of 
lift  eon  began  work  as  a 
blacksmith  apprentice  at 
$9  per  month,  in  a  shop 
furnishing  track  tools 
for  the  Pennsylvania 
Railroad.  -After  serving 
some  time  in  the  railroad 
shop  at  Denison,  Ohio, 
■  he  worked  in  the  black- 
smith shop  of  the  Louis- 
ville &  Nashville  at 
Louisville,  Ky.,  and  left 
there  during  the  panic  of 
1873  to  enter  the  employ 
of  a  manufacturing  company  at  Columbus,  Ohio.  Returning 
to  railroad  service.  Mr.  Laizure  worked  for  the  Pennsylvania 
Railroad  and  was  one  of  the  pioneers  in  the  blacksmith  shop 
department  of  the  Erie  Railroad.  He  worked  for  the  Atlantic 
and  Great  W^estern  at  Gabon.  Ohio,  when  the  gage  was  changed 
from  broad  to  standard,  and  in  later  years  served  the  Erie  as 
blacksmith  foreman  at  Susquehanna  and  Mea<lvillc.  Returning 
to  the  industrial  field  in  1893,  several  years  were  spent  directing 
blacksmith  shop  work  for  the  American  Locomotive  Company 
at  Richmond,  Va..  to  be  followed  by  15  years  as  master  black- 
smith of  the  Nickel  Plate  at  Conneaut,  Ohio.  Mr.  Laizure 
was  a  mecrianic  of  the  old  school,  a  well-known  figure  at  the 
annual  conventions  of  the  International  Railroad  Mastor  Black- 
smiths' Association  and  highly  esteemed  by  all  those  who  knew 
him. 


R.   Laizure 
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SUPPLY  TRADE  NOTES 


E.  E.  Goodwillie  has  been  appointed  sales  agent  in  charge 
of  the  Cleveland  office  of  the  Bethlehem  Steel  Company, 
Bethlehem,   Pa. 

The  G.  M.  Basford  Company  has  removed  its  office  from 
30  Church  street  to  the  National  City  building,  17  East 
forty-second  street,  New  York  City, 

'•;  The  Rome  Iron  Mills,  Inc.,  has  removed  its  general  offices 
■from  30  Church  street  to  the  National  City  building,  17  East 
.Forty-second  street,  New  York  City. 

The  Landis  Tool  Company,  Waynesboro,  Pa.,  has  removed 
its  New  York  sales  office  from  50  Church  street  to  51  Cham- 
i-bers  street.     M,  G.  Dunbar  is  the  manager. 

The  Stone  Franklin  Company  has  removed  its  general 
offices  from  30  Church  street  to  the  National  City  building, 
17  East  Forty-second  street,  New  York  City. 

The      Superheater      Company      removed     its    general     offices 
on  May  1  from  30  Church  street  to  the  National  City  build- 
:■  ing,  17  East  Forty-second  street,  New  York  City. 

-  The  American  Arch  Company,  Inc.,  has  removed  its  general 
offices  from  30  Church  street  to  the  National  City  building,  17 
East  Forty-second  street,  New  York  City. 

The  Franklin  Railway  Supply  Company,  Inc.,  has  removed 
its  general  offices  from  30  Church  street  to  the  National  City 
building,  17  East  Forty-second  street,  New  York  City. 

Ralph  T.  Hatch  has  been  appointed  general  manager  of  sales 

■"  for   the   Reading   Steel   Castings    Company,   a   subsidiary   of   the 

American   Chain   Company,   with   headquarters   at    Reading,    Pa, 

Mr,  Hatch  entered 
railroad  sales  work  wjth 
the  B,  F.  Goodrich  Rub- 
ber Company  at  Akron, 
Ohio,  and  was  for  several 
years  railroad  repre- 
sentative of  this  company, 
for  the  past  14  years 
he  has  been  connected 
/with  the  sales  depart- 
ment of  the  National 
Malleable  Castings  Com- 
;  pany,  serving  this  com- 
pany first  as  manager  of 
Canadian  sales  with 
headquarters  at  Montreal, 
Can.,  and  later  going  to 
the  Chicago  office  of  the 
company.  At  the  time  of 
his  recent  appointment 
he  was  serving  as  district 
manager  of  sales  for  the 
Northwestern  territory, 
■with  headquarters  at  St,  Paul,  Minn.,  a  position  he  had  held 
for  several  years. 

The  Universal  Crane  Company,  Cleveland,  Ohio,  announces 
the  removal  of  its  plant  from  Cleveland,  Ohio,  to  its  new 
factory  at  Elyria,  Ohio,  which  has  recently  been  completed. 

The  Hutchins  Car  Roofing  Company.  Detroit,  Mich.,  re- 
moved its  New  York  City  office  on  May  1  from  103  Park 
avenue  to  room  910  Canadian  Pacific  building,  342  Madison 
avenue. 

The  Lima  Locomotive  Works,  Inc.,  has  removed  its  exec- 
utive and  sales  offices  from  30  Church  street  to  the  National 
City  building,  17  East  Forty-second  street,  New  York  City. 

The  Railway  Materials  Company  announces  that  on  May  1 
Its  general  offices  were  moved  from  the  Railway  Exchange  to 
suite  1900,  Wrigley  building,  400  North  Michigan  avenue, 
Chicago, 


Ralph    T.    Hatch 


M.    Grant 


The  Victor  Tool  Company,  Inc.,  Waynesboro,  Pa.,  has 
opened  a  branch  office  at  131  West  Thirty-ninth  street.  New 
York,  in  charge  of  F.  W.  Curtis,  manager,  and  Warren  J. 
Boe,  sales  engineer. 

The  Gold  Car  Heating  &  Lighting  Company  on  May  I 
removed  its  offices  from  17  Battery  Place,  New  York  City 
and  its  warehouse  to  larger  quarters  at  the  Bush  Terminal, 
220  Thirty-sixth  street,  Brooklyn,  N.  Y, 

The  Standard  Paint  Company  on  April  1  changed  its  cor 
porate  title  to  the  Rubberoid  Company.     There  will  be  n(. 
change  in  the  management  or  policy  of  the  company,  whose 
general  offices  will  remain  at  95  Madison  avenue.  New  York. 

Max  Grant,  whose  appointment  as  manager  of  technical  rail- 
way sales  of  the  Glidden  Company,  Cleveland,  Ohio,  was  an- 
nounced in  the  March  Railway  Mechanical  Engineer,  was  bor:; 
in  Berlin,  Germany,  in 
1876.  After  serving  for 
three  years  in  the  paint 
business  in  Germany  he 
came  to  America  in 
1896,  and  went  to  the 
Devoe  -  Raynolds  Com- 
pany, serving  first  at 
Chicago  and  then  at  New 
York,  About  five  years 
later  he  was  appointed 
superintendent  and  later 
became  manager  of  the 
Canton  Paint  &  Varnish 
Company,  Canton,  Ohio. 
In  1910,  he  was  appoint- 
ed manager  of  the  rail- 
road paint  department 
of  the  Wrinkle  Paint 
Manufacturing  Company, 
Columbus,  Ohio,  and 
since  1915,  was  manager 
of     the     railway     paint 

department  of  the  Tropical  Paint  &  Oil  Company,  Cleveland, 
until  his  recent  appointment  as  manager  of  technical  railway  sales 
of  the  Glidden  Company  with  headquarters  at  Cleveland. 

The  W.  T.  Dunn  Co.,  10  High  street,  Boston,  Mass,,  has 
been  appointed  New  England  sales  agent  for  B,  M,  Jones  & 
Co,,  Inc.,  192  Chambers  street.  New  York,  importer  of 
Mushet  and  Titantic  tool  steels,  and  Taylor's  best  Yorkshire 
iron, 

Charles  M.  Chamberlin,  secretary  and  director  of  A.  M. 
Castle  &  Co.,  Chicago,  for  the  past  20  years,  retired  from  all 
active  business  associations  on  April  1,  Fred  C,  Conners 
has  been  elected  a  director  and  secretary  to  succeed  Mr. 
Chamberlin, 

J,  J,  Connors,  until  recently  superintendent  of  motive 
power  of  the  Denver  &  Salt  Lake,  has  formed  a  connection 
with  the  Lo.we  Brothers  Company,  Dayton,  Ohio,  as  railway 
representative,  with  office  at  1243  Monadnock  building, 
Chicago,  111. 

The  E,  Horton  &  Son  Company,  Windsor  Locks,  Conn., 
has  bought  the  chuck  business  of  the  American  Company, 
Hartford,  Conn.  The  American  Company  has  specialized  in 
the  manufacture  of  a  3-jaw  geared  drill  chuck  known  as  the 
Ellison  chuck. 

The  Modern  Tool  Company  announces  arrangements 
whereby  the  E.  L,  Essley  Machinery  Company,  551  Wash- 
ington boulevard,  Chicago,  becomes  exclusive  selling  agents 
in  the  Chicago  territory  for  Modern  plain  and  universal 
grinding  machines. 

The  offices  of  the  Pocket  List  of  Railroad  Officials  and  the 
official  Railway  Equipment  Register,  published  by  the  Rail- 
way Equipment  and  Publication  Company,  have  been  re- 
moved from  75  Church  street  to  larger  quarters  at  424  West 
Thirty-third  street.  New  York. 

Allan  A.  Ryan  has  resigned  as  a  director  of  the  Chicago 
Pneumatic  Tool  Company,  New  York,  and  also  as  a  director 
of  the  Vanadium  Corporation  of  America,     Mr.  Ryan  has 


May,  1921 


RAILWAY    MECHANICAL    ENGINEER 


331 


been  succeeded  on  the  board  of  the  latter  company  by  T.  M. 
Srhumacher,    president    of    the    El    Paso    &    Southwestern 

System. 

The  Pressed  Steel  Car  Company,  Pittsburgh,  Pa.,  removed  its 
Ntw  York  office  on  May  1,  from  24  Broad  street,  to  the  Seaboard 
National  Bank  Building,  corner  of  Broad  and  Beaver  streets. 
T(  e  stockholders  of  this  company  at  a  recent  meeting  ratified 
aii  increase  of  capitalization  from  $25,000,000  to  $50,000,000. 

F.  W.  Mclntyre  has  been  appointed  general  sales  manager 
01  the  Reed-Prentice  Company  and  the  Whitcomb-Blaisdell 
Machine  Tool  Company,  Worcester,  Mass.,  also  the  Becker 
Milling  Machine  Company,  Hyde  Park,  Boston,  succeeding 
J.  P.  Ilsley,  who  has  resigned  to  go  with  the  Taylor  Steel 
Construction  Company,  New  York. 

Robert  Alexander  Bole,  vice-president,  director  and  dis- 
trict sales  manager  of  Manning,  Maxwell  &  Moore,  Inc.,  New 
York,  died  on  April  2,  at  the  age  of  62,  in  the  Schenley  Hotel, 

Pittsburgh,  where  he 
made  his  home.  Mr. 
Bole  was  widely  known 
in  the  iron,  steel  and 
railroad  circles.  He  was 
born  in  Old  Allegheny 
City,  and  received  his 
education  in  the  Pitts- 
burgh schools.  In  early 
life  he  became  identi- 
fied with  the  Westing- 
house  Machine  Com- 
pany and  rose  from  the 
ranks  to  secretary  of 
that  company.  Follow- 
ing his  long  service 
with  the  Westinghouse 
interests,  he  became 
identified  with  the  man- 
ufacturing company 
of  Niles-Bement-Pond 
Company,  New  York, 
and  resigned  from  that 
company  to  become  associated  with  Manning,  Maxwell  & 
Moore,  Inc.  At  the  time  of  his  death,  he  had  been  identified 
with  the  latter  company  for  a  period  of  26  years. 

Robert  B.  M.  Wilson,  sales  engineer  in  the  Indiana  district 
for  the  Conveyors  Corporation  of  America,  Chicago,  has  been 
appointed  sales  engineer  of  the  Chicago  district,  and  E.  W. 
Wolfe,  who  has  been  for  several  years  with  the  company  in  a 
sales  capacity,  becomes  an  assistant  to  Mr.  Wilson,  with  head- 
quarters in  the  corporation's  main  office  at  326  West  Madi- 
son street. 

Frank  N.  Grigg  has  been  appointed  southeastern  sales  man- 
ager of  the  Morton  Manufacturing  Company,  with  headquar- 
ters at  630  Louisiana  avenue,  Washington,  D.  C.  Mr.  Grigg 
will  handle  the  sale  of  the  entire  "Acme  Line''  of  railway 
appliances.  C.  H.  Kadie,  formerly  master  mechanic  on  the 
Southern  Railway,  is  now  in  the  sales  department  of  this 
company  and  will  assist  Mr.  Grigg. 

William  T.  Lane,  district  manager  of  the  Pacific  Coast  terri- 
tory of  the  Franklin  Railway  Supply  Company,  Inc.,  New 
York,  has  been  transferred  from  San  Francisco  to  Cleveland. 
Ohio,  as  district  manager  of  the  Cleveland  territory,  and 
James  McLaughlin,  assistant  to  the  vice-president  at  Chicago, 
has  been  transferred  to  San  Francisco  as  district  manager 
of  the  Pacific  Coast  territory  to  succeed   Mr.  Lane. 

W.  H.  Noble  has  been  appointed  district  manager  at  Chicago 
of  the  Texas  Company,  Houston,  Texas,  succeeding  John  J. 
Flynn,  deceased.  Offices  have  been  opened  at  St.  Louis,  Mo., 
1689  Arcade  building,  with  F.  E.  Sheehan,  representative  in 
charge;  Los  Angeles,  Cal.,  1206  Merchants  National  Bank 
building,  with  J.  B.  Flynn,  representative  in  charge,  and  at 
Oklahoma  City,  Okla.,  with  L.  R.  Dallam,  representative  in 
charge. 

The  Cincinnati  Grinder  Company,  Cincinnati,  Ohio,  has 
recently  placed  the  sale  of  its  line  of  grinding  machines  on 
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an  exclusive  basis  with  the  Marshall  &  Huschart  Machinery  Com- 
pany in  the  Chicago  district ;  Motch  &  Merryweather  Machinery 
Company  in  the  Cleveland,  Cincinnati,  Pittsburgh  and  Detroit 
district;  Henry  Prentiss  &  Co.  in  the  New  York  and  New 
England  district,  and  will  also  maintain  its  own  grinding 
specialists  in  the  respective  territories. 

The  W.  R.  Hickman  Lumber  Company  has  been  organized 
in  Cleveland,  Ohio,  with  W.  R.  Hickman,  for  the  past  five 
and  a  half  years  sales  manager  for  the  Nicola  Stone  &  Myers 
Company,  as  president.  The.  company  will  specialize  in  rail- 
road and  industrial  lumber,  handling  yellow  pine,  West  Coast 
stock,  ties  and  hardwood  car  material.  The  general  offices 
of  the  company  are  at  1264  Hanna  building,  Cleveland,  Ohio, 
with  representatives  in  Hattiesburg,  Miss.,  and  Seattle,  Wash. 

The  Lilly  Varnish  Company,  Indianapolis,  Ind.,  has  been 
sold  to  an  organization  consisting  of  C.  M.  Malott,  president; 

C.  F.  Brigham,  vice-president  and  general  manager ;  C.  F. 
Hackathorn,  vice-president  in  charge .  of  manufacture  and 
purchases,  and  W.  I.  Longsworth,  secretary  and  sales  man- 
ager. Mr.  Malott  is  also  president  of  the  Indianapolis  Paint 
&  Color  Company.  William  Lilly,  who  has  managed  the 
Lilly  Varnish  Company  for  a  long  time,  will  remain  with  the 
new  organization  as  treasurer. 

The  Fosdick  Machine  Tool  Company,  Cincinnati,  Ohio,, 
have  taken  over  all  patents,  drawings,  patterns,  jigs  and  fix- 
tures covering  the  line  of  Pierle  quick  change  high  speed  ball 
bearing  sensitive  drill  presses,  from  the  R.  K.  Le  Blond  Ma- 
chine Tool  Company.  This  acquisition  by  the  Fosdick 
Machine  Tool  Company  will  give  them  a  complete  line  of 
drilling  machinery,  consisting  of  heavy  duty  radial  drills,, 
heavy  duty  upright  and  gang  drills,  and  high  speed  sensitive 
single  and  multiple  spindle  drills. 

H.  Kirke  Porter,  president  of  the  H.  K.  Porter  Company, 
Pittsburgh,  Pa.,  died  on  April  10,  at  his  home  in  Washington, 

D.  C.    He  was  born  on  November  24,  1840,  at  Concord,  N.  H., 

and  studied  at  Newton 
Theological  Institute 
and  at  Rochester  Theo- 
logical Seminary.  He 
enlisted  with  the  45th 
Massachusetts  Volun- 
teers in  1862,  and  was 
mustered  out  of  service 
in  July,  1863.  Mr.  Por- 
ter served  in  the  United 
States  Christian  Com- 
mission during  the  win-' 
ter  of  1864,  and  begai> 
his  business  life  in  1866, 
as  a  member  of  the 
firm  of  Smith  &  Porter, 
manufacturing  exclu- 
sively light  locomotives. 
In  1871  the  firm  became 
Porter,  Bell  &  Com- 
pany. In  1879  it  was 
changed  to  H.  K.  Por- 
ter &  Co.,  and  in  1899- 
was  incorporated  under  the  name  of  the  H.  K.  Porter  Com- 
pany. During  the  past  20  years,  the  firm  has  been  engaged* 
in  manufacturing  heavy  as  well  as  light  locomotives.  This 
concern  was  the  first  to  make  compressed  air  locomotives 
for  mine  and  general  industrial  use.  Mr.  Porter  was  a  mem- 
ber of  the  58th  Congress  from  1903  to  1905. 

The  Air  Reduction  Sales  Company,  Inc.,  manufacturers  of 
Airco  oxygen,  acetylene  and  welding  and  cutting  apparatus, 
moved  its  executive  offices  on  May  1,  from  120  Broadway  to 
342  Madison  avenue.  New  York  City.  The  New  York  district 
office  at  160  Fifth  avenue.  New  York,  is  now  located  at  the  Airco 
factory,  191  Pacific  avenue.  Jersey  City,  N.  J.  The  company  has 
secured  control  of  the  National  Carbide  Corporation  of  Virginia, 
with  a  new  plant  at  Ivanhoe,  Va.,  and  will  direct  the  policy  and 
control  the  operation  and  sales  of  the  Carbide  Corporation. 

The  Elliott  Company,  Jeannette,  Pa.,  announces  the  following 
changes   in   the   company's   sales   organization :    W.   A.   Darrow, 
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SUPPLY  TRADE  NOTES 


K.  E.  Goodwillie  has  bocii  appointed  sales  agent  in  cliarge 
of  the  Cleveland  ot'tice  of  the  lUihleheni  Steel  Company, 
Bethlehem.   Pa. 

The  G.  M.  Baslord  Company  has  removed  it>  otfice  from 
30  Church  street  to  the  National  City  building,  17  East 
forty-second  street.  New  York  C  ity. 

The  Rome  Iron  Mills.  Inc.,  has  removed  its  ijeneral  offices 
from  30  Church  street  to  the  National  City  building,  17  East 
I'orty-second  street.   New   York   City. 

The  Landis  Tool  Company,  Waynesbor.  >,  Ta.,  has  removed 
its  New  York  sales  oflice  from  50  L'liurch  street  to  51  Cham- 
bers street.     M.  G.   Uunbar  i>  tlie  manager. 

The  Stone  Franklin  Company  lias  removed  its  general 
otiiccs  from  30  Churcli  .-treet  t*)  tlie  .\ational  City  l)uil<ling, 
17  East  Forty-sectmd  street,  New  York  Lity. 

The  Superheater  Company  removed  its  general  offices 
on  May  1  from  30  Church  street  to  the  National  I  ity  build- 
ing, 17  East  Forty-second  street.  New  York  lity. 

The  American  Arch  Loinpany,  Inc..  has  removed  its  i;«-''ieral 
otiices  from  30  Church  street  to  the  N.itional  tity  building,  17 
East  I'orty-secoud  street.  New  ^"ork  Cit>  . 

The  Franklin  Railway  Supply  Company,  Inc..  has  removed 
its  general  ofSccs  from  30  Church  street  to  the  National  City 
building.   17   East   Forty-second   street.   New  York   City. 

Ralph  T.  Hatch  has  been  appointed  general  manager  of  sales 
for  the  Reading  Steel  Castings  Company,  a  sul)sidiary  of  the 
American    Chain    Company,    with    lieadquarters    at    Reading,    Pa. 

Mr.  Hatch  entered 
railroad  sales  work  wjth 
the  B.  F.  Goodrich  Rub- 
ber Company  at  .\kron, 
Ohio,  and  was  for  several 
years  railroad  repre- 
sentative of  this  company. 
J'or  the  past  14  years 
be  has  been  connected 
with  the  sales  depart- 
ment of  the  National 
Malleable  Castings  Com- 
pany, serving  this  com- 
jiany  first  as  manager  of 
Canadian  sales  with 
headquarters  at  Montreal, 
Can.,  and  later  going  to 
the  Chicago  (jtSce  of  the 
company.  .\t  the  time  of 
his  recent  appointment 
he  was  serving  as  district 
manager  of  sales  for  the 
Northwestern      territory. 

%vith    head(inarters   at    St.    Paul,    Miiui.,    a    position    he    had    held 
for  several  years. 

The  Universal  Crane  Company,  Cleveland,  Ohio,  announces 
the  removal  of  its  plant  from  Cleveland.  Ohio,  to  its  new- 
factory  at  Elyria,  Ohio,  which  has  recently  been  completed. 

The  Hutchins  Car  Roofing  Company.  Detroit.  Mich.,  re- 
moved its  New  York  City  office  on  May  1  fr.>m  103  Park 
avenue  to  room  910  Canadian  Pacific  bnihling,  342  Madison 
avenue. 

Tiie  Lima  Locomotive  Works.  Inc..  has  removed  its  exec- 
utive and  sales  offices  from  30  Church  street  to  the  National 
City  building,   17  East  Forty-second  street.  New  York  City. 

The  Railway  Materials  Company  aimounces  that  on  May  1 
its  general  offices  were  moved  from  the  Railway  Exchange  to 
suite  1900,  Wrigley  building,  400  North  Michigan  avenue. 
Chicago.  •; 
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The    Victor    Tool    Company,    Inc.,    Waynesboro,    Pa.,    h,.; 
opened  a  branch  office  at  131  West  Thirty-ninth  street,  Ne 
York,   in   charge   of   F.   W.   Curtis,   manager,  and   Warren 
P>oc,  sales  engineer. 

The    Gold    Car    Heating   &    Lighting   Company    on    May 
removed    its    otiices    from    17    Battery    Place,    New    York    Cit 
and  its  warehouse  to  larger  quarters  at  the   Bush  Termin.^ 
2Z0  Thirty-sixth  street,  Brooklyn,  N.  Y. 

The  Standard  Paint  Company  on  April  1  changed  its  Coi 
porate   title   to  the   Rubberoid   Company.     There   will  be  i; 
change  in  the  management  or  policy  of  the  company,  who 
general  offices  will  remain  at  95  Madison  avenue.  New  Yor 

Max   Grant,  whose  appointment  as  manager  of  technical  ra, 
way   sales  of   the   Glidden    Company,    Cleveland,    Ohio,    was   a; 
nounced  in  the   March  Railnay  Mechanical  Engineer,  was  bor 
in    Berlin,    Germany,    in 
1876.     Aftti-  serving   for 
three   years    in   the   pain« 
business    in    Germany   he 
came      to      .America      in 
lS''(i,    and    went    to    the 
Devoe  -  Raynolds      Com- 
pany,    serving     first     at 
Chicago  and  then  at  New 
York.     About   five   years  • 

later  he  was  appointed 
superintendent  and  later 
became  manager  of  the 
Canton  Paint  &  Varnish 
Company,  Canton,  Ohio. 
In  1910,  he  was  appoint- 
ed manager  of  the  rail- 
road paint  department 
of  tlie  Wrinkle  Paint 
Manufacturing  Company, 
Cohmibus,  Ohio,  and 
since  1915,  was  manager 
of      the      railway      paint 

department  of  the  Tropica!  Paint  &  Oil  Company,  Cleveland 
until  his  recent  appointment  as  manager  of  technical  railway  sale 
of  the  Glidden  Company  with  headquarters  at  Cleveland. 

The  W.  T.  Dunn  Co..  10  High  street.  Boston,  Mass..  has 
been  appointed  New  England  sales  agent  for  B.  M.  Jones  & 
Co..  Inc..  192  Chamliers  street.  New  York,  importer  of 
Mushet  and  Titantic  tool  steels,  and  Taylor's  best  Yorkshin 
iron. 

Charles    M.    Chamberlin.    secretary    and    director   of   .\.    M 
Castle  &  Co.,  Chicago,  for  the  past  20  years,  retired  from  all 
active    business    associations    on    .April    1.      Fred  C.  Conners 
has    been    elected    a    director    and    secretary    to    succeed    Mr 
Chamberlin. 

J,  J.  Connors,  until  recently  superintendent  of  motive 
power  of  the  Denver  &  Salt  Lake,  has  formed  a  connection 
with  the  Lowe  Brothers  Companj',  Dayton.  Ohio,  as  railway 
representative,  with  office  at  1243  Monadnock  building. 
Chicago.  111. 

The  E.  Horton  &  Son  Company.  Windsor  Locks,  Conn., 
has  bought  the  chuck  business  of  the  .American  Company. 
Hartford,  Conn.  The  American  Company  has  specialized  in 
the  manufacture  of  a  3-jaw  geared  drill  chuck  known  as  the 
Ellison  chuck.  ■  .     . 

The  Modern  Tool  Company  announces  arrangements 
whereby  the  E.  L.  Essley  Machinery  Company,  551  W^ash- 
ington  boulevard,  Chicago,  becomes  exclusive  selling  agents 
in  the  Chicago  territory  for  Modern  plain  and  universal 
grinding  machines. 

The  offices  of  the  Pocket  List  of  Railroad  Officials  and  the 
official  Railwaj'  Equipment  Register,  published  by  the  Rail- 
way Equipment  and  Publication  Company,  have  been  re- 
moved from  75  Church  street  to  larger  quarters  at  424  West 
Thirty-third  street,  New  York. 

-Allan  -A.  Ryan  has  resigned  as  a  director  of  the  Chicago 
Pneumatic  Tool  Company,  New  York,  and  also  as  a  director 
of   the   Vanadium    Corporation   of   America.     Mr.    Ryan    has 
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I  n  succeeded  on  the  board  of  the  latter  company  by  T.  M. 
s.  jiimacher,  president  of  the  El  Paso  &  Southwestern 
S .  item. 

he  Pressed  Steel  Car  Company,  Pittsburgh.  Pa.,  removed  its 
,\  X  York  office  on  May  1,  from  24  Broad  street,  to  the  Seaboar<l 
X  ional  Bank  Building,  corner  of  Broad  and  Beaver  streets. 
1  :  stockholders  of  this  company  at  a  recent  meeting  ratified 
a    increase  of  capitalization  from  $25,000.1)00  to  $50,000,000. 

•7.  VV.  Mclntyre  has  been  appointed  general  sales  manager 
,  the  Reed-Prenticc  Company  and  the  Whitcomb-Blaisdell 
;>  ;chine  Tool  Companj-,  Worcester,  Mass..  aNo  the  Becker 
.\  lling  Machine  Company.  Hyde  Park.  Boston,  succeeding 
i  P.  Ilsley,  who  has  resigned  to  go  with  the  Taylor  Steel 
I    instruction  Company,  New  York. 

Robert   Alexander    Bole.    \  ice-i)resident.    director   and    dis- 

I    ct  sales  manager  of  Manning.  Maxwell  ^  Moore,  Inc..  New 

rk,  died  on  April  2.  at  the  age  of  62.  in  the  Schenley  Hotel, 

Pittsburgh,  whtre  he 
made  his  home.  Mr. 
Bole  was  widely  known 
in  the  iroti,  steel  and 
railroad  circles  He  was 
hi)rn  in  Old  .Mlegheny 
i  it^'.  and  received  his 
education  in  the  Pitts- 
burgh schools.  In  early 
lite  he  became  identi- 
lied  with  the  Westing- 
liouse  Machine  C  om- 
pany  and  rose  from  the 
ranks  to  secretary  of 
that  company.  Follow- 
ing his  long  service 
with  the  Westinghouse 
interests,  he  became 
identitied  with  the  man- 
ufacturing c  o  m  ])  a  n  y 
of  Xiles-Bement-Pond 
Company.  New  York, 
atid  resigned  from  that 
iimpany  to  beconu  associated  witli  Manning.  Maxwell  & 
Moore,  Inc.  At  the  time  of  his  death,  he  had  been  identified 
Aith  the  latter  company  for  a  period  of  26  years. 

Robert  B.  M.  Wilson,  sales  engineer  in  the  Indiana  district 
'ir  the  Conveyors  Corporation  of  America,  Chicago,  lias  been 
.  .ppi)inted  sales  engineer  of  the  Chicago  district,  antl  E.  W. 
Wolfe,  who  has  been  for  several  years  with  the  company  in  a 
-ales  capacity,  becomes  an  assistant  to  Mr.  Wilson,  with  head- 
lUarters  in  the  corporation's  main  office  at  326  West  Madi- 
son street. 

I-rank  N.  Grigg  has  been  appointed  southe.i^trrn  sales  man- 
ger of  the  Morton  Manufacturing  Company,  with  headquar- 
'ers  at  630  Louisiana  avenue,  Washington,  D.  C.  !Mr.  Grigg 
A  ill  handle  the  sale  of  the  entire  "Acnu-  Line"  of  railway 
appliances.  C.  H.  Kadie.  formerly  master  mechanic  on  the 
Southern  Railway,  is  now  in  the  sales  department  of  this 
company  and  will  assist  Mr.  Grigg. 

W^illiam  T.  Lane,  district  manager  of  the-  Pacific  Coast  terri- 
tory of  the  Franklin  Railway  Supply  Company,  Inc.,  Xew 
York,  has  been  transferred  from  San  I'rancisco  to  Cleveland. 
Ohio,  as  district  manager  of  the  Cleveland  territory,  and 
James  McLaughlin,  assistant  to  the  vice-president  at  Chicago. 
lias  been  transferred  to  San  Francisco  as  district  manager 
of  the   Pacific   Coast   territory   to   succeed    Mr.   Lane. 

W.  H.  Noble  has  been  appointed  district  manager  at  Chicago 
of  the  Texas  Ci>mpany.  Houston,  Texas,  succeeding  John  J. 
Flynn,  deceased.  Offices  have  been  opened  at  St.  Louis.  Mo., 
1689  Arcade  building,  with  F.  E.  Sheeban.  rcjirescntative  in 
charge;  Los  Angeles.  Cal.,  1206  Merchants  National  Bank 
building,  with  J.  I>.  Flynn.  representative  in  charge,  and  at 
Oklahoma  City.  Okla..  with  L.  R.  Dallam,  representative  in 
charge. 

The  Cincinnati  Grinder  Company.  Cincinnati,  Ohio,  has 
recently  placed  the  sale  of  its  line  of  grinding  machines  on 
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an  exclusive  basis  with  the  Marshall  &  Huschart  Machinery  Com- 
pany in  the  Chicago  district;  Motch  &  Merryweather  Machinery 
Company  in  the  Cleveland.  Citicinnati.  Pittsburgh  and  Detroit 
district;  Henry  Prentiss  &  Co.  in  the  New  York  and  New. 
England  district,  and  will  also  maintain  its  own  grinding 
specialists  in  the  respective  territories. 

The  W.  R.  Hickman  Lumber  Company  has  bet-n  organize<l 
in  Cleveland,  <  )hio.  with  W.  R.  Hickman,  for  the  past  five 
and  a  half  years  sales  manager  for  the  Xicola  Stone  &  Myers 
Compan}-.  as  i>resident.  The  company  will  specialize  in  rail- 
road and  industrial  lumber,  handling  yellow  pine.  West  Coast 
stock,  ties  and  hardwood  car  material.  The  general  offices 
of  the  company  are  at  1264  Hanna  building.  Cleveland.  Ohio, 
with  repre>entative>  in  1  lattieslnirg.  Miss.,  and  .Seattle,  Wash. 

The  Lilly  Varni.-b  <.  onii>any.  Indianapolis.  Ind.,  has  been 
sold  to  an  organizatii>n  consisting  of  C.  M.  Malott,  president: 
C.  F.  Brigham,  vict -i)resideiil  and  general  manager;  C.  F. 
Hackathorn.  vice-president  in  charge  .  of  manufacture  and 
purchase^,  and  V\'.  I.  Longsworth,  secretary  and  sales  man- 
ager. Mr.  Malott  is  also  president  <>f  tlu  Indianapolis  Paint 
ik  Color  Comj)any.  William  Lilly,  who  lias  managed  the 
Lilly  X'arnish  Company  for  a  long  time,  will  remain  with  the 
new  organization  as  treasurer.  -  / 

The  Fosdick  Machine  Tool  Company,  Cincinnati,  Ohio, 
have  taken  over  all  patents,  drawings,  patterns,  jigs  and  fix- 
tures covering  the  line  of  Pierle  quick  change  high  speed  ball 
bearing  sensitive  drill  presses,  from  the  R.  K.  Le  Blond  Ma- 
chine Tool  Company.  This  acquisition  by  the  Fosdick 
Macliine  Tool  Comj)an\  will  give  them  a  complete  line  of 
drilling  machinery,  consisting  of  heavy  duty  radial  drill*. 
heav\-  duty  upright  antl  gang  tlrills.  and  high  speed  sensitive- 
single  and   multiple   .>-pindle   drills. 

H.  Kirke  Porter,  president  of  tire  H.  K.  Porter  Company. 
I'ittsburgh.  Pa.,  died  on  .-\pril  10.  at  his  home  in  Washington. 
D.  C.     He  was  born  on  November  24.  1840.  at  «.'oncord.  N.  H.. 

and  studied  at  Newton 
Theological  Institute 
and  at  Rochester  Theo- 
logical Seminary.  He 
enlisted  witli  the  45tli 
Massachusetts  \'olun- 
teers  in  1862.  and  was 
mustered  out  of  -service 
.  in  July.  1863.  Mr.  Por- 
ter served  in  the  Unite<l 
States  Christian  Com- 
.  mission  during  the  win- 
ter of  1864,  and  began 
-  his  business  life  in  1866, 
as  a  member  of  the 
firm  of  Smith  &  Porter, 
manufacturing  exclu- 
.  sively  light  locomotives. 
In  1871  the  firm  became 
Porter.  Bell  &  Com- 
^  pany.  In  1879  it  was 
changed  to  H.  K.  Por- 
ter S:  Co..  and  in  1899 
was  incor]>orate(i  under  tlie  name  oi  tlie  H.  K.  Porter  Com- 
pany. During  the  past  20  years,  the  firm  has  been  engage<I 
in  manufacturing  heavy  as  well  a<  light  locomotives.  This 
concern  was  tlie  first  to  make  compressed  air  locomotives 
for  mine  and  general  industrial  use.  Mr.  Porter  was  a  mem- 
ber of  the  58th  Congress  from   1903  to   1905. 

The  Air  Reduction  Sales  Conrpany, 
.\irco  oxygen,  acetxlene  and  welding 
moved  its  executive  otfices  4)M  .May  1. 
342  Madison  avenue.  New  N  ork  City, 
oftice  at  IM)  Filth  avenue.  Xew  ^ Ork.  is  now  located  at  the  .\irco 
factory,  191  Pacii'ic  avenue.  Jersey  Ciiy.  X.  J.  The  company  has 
secured  control  of  tlu-  Xational  Carbide  corporation  of  Virginia, 
with  a  new  plant  at  Ivanlioe.  \'a..  and  will  direct  the  policy  and 
control  the  operation  and  sales  of  the  Carbide  Corporation. 

The  Elliott  Company.  Teannette,  Pa.,  announces  the  following 
changes   in   the   company's   sales   organi/ition :    W.   A.    Darrow, 


H.  K.  Porter 


Inc..  manufacturers  of 
and  cmting  apparatus, 
I'loiii  12(l  Broadway  to 
rile    Xew   York  district 
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who  has  been  district  sales  manager  of  the  Philadelphia  office 
for  the  past  ten  or  fifteen  years,  has  been  appointed  special  rep- 
resentative, with  headquarters  at  Philadelphia.  T.  F.  Crawford, 
St.  Louis  district  sales  manager,  has  been  transferred  to  the 
Philadelphia  office  in  the  same  capacity.  C.  L.  Draper,  of  the 
Kansas  City  office,  has  been  made  district  sales  manager  of  the 
St.  Louis  office,  and  M.  C.  Sickels,  of  the  Cleveland  office,  has 
been  made  Cleveland  district  sales  manager,  succeeding  D.  S. 
Tucker.  All  of  the  above  will  have  charge  of  the  sale  of  the 
products  of  the  Lagonda  Manufacturing  Company,  Springfield, 
Ohio,  and  the  Liberty  Manufacturing  Company,  Pittsburgh,  in 
addition  to  those  of  the  Elliott  Company. 

E.  E.  Hudson,  vice-president  and  general  manager  of  the  Water- 
bury  Battery  Company,  Waterbury,  Conn.,  has  been  elected  presi- 
dent of  the  company  to  succeed  Charles  B.  Schoenmehl,  deceased, 
and  Francis  T.  Reeves  has  been  elected  treasurer.  Mr.  Hudson 
for  the  past  22  years,  with  the  exception  of  a  little  over  a  year's 
time,  has  been  in  the  sales  and  managerial  departments  of  con- 
cerns manufacturing  primary  batteries  cuid  has  been  identified 
with  the  installation  of  the  primary  battery.  In  July,  1898,  he 
served  as  chief  clerk  in  the  primary  battery  sales  department  of 
the  Edison  Manufacturing  Company,  remaining  in  that  position 
until  June,  1902.  Shortly  afterward,  he  served  as  an  accountant 
in  the  controller's  department  of  the  United  States  Steel  Company. 
In  December,  1903,  he  became  secretary  and  treasurer  of  the  Bat- 
tery Supplies  Company,  Newark,  N.  J.,  and  in  1905  was  appointed 
sales  manager  of  that  company.  When  the  Edison  company  ab- 
sorbed the  Battery  Supplies  Company,  in  1908,  he  was  appointed 
assistant  manager  of  sales  in  the  primary  battery  department. 
He  became  sales  manager  of  that  department  in  February,  1909, 
and  in  September,  1913,  was  elected  also  vice-president.  In  Octo- 
ber, 1914,  in  addition  to  these  duties,  he  was  given  charge  of  the 
manufacturing,  as  well  as  the  sales,  and  in  March,  1915,  was  made 
division  manager  in  general  charge  of  the  entire  primary  battery 
business  of  Thomas  A.  Edison,  Inc.  In  1914,  he  was  chairman  of 
the  Railway  Telephone  &  Telegraph  Appliance  Association  and 
in  1916,  he  was  chairman  of  the  Signal  Appliance  Association,  pre- 
viously having  been  a  director.  He  also  served  for  seven  years 
as  a  director  of  the  National  Appliance  Association,  which  is  to 
the  American  Railway  Engineering  Association  what  the  Signal 
Appliance  Association  is  to  the  Railway  Signal  Association.  On 
January  1,  1917,  he  was  elected  vice-president  and  general  man- 
ager of  the  Waterbury  Battery  Company  and  now  becomes  presi- 
dent of  the  same  company. 

Ralph  G.   Coburn,  president  of  the  Stone  Franklin  Company, 

New  York,  has  been  elected  also  a  vice-president  of  the   Elvin 

Mechanical    Stoker    Company    with    headquarters    at    50    Church 

street.  New  York,  and  E. 

W.  Englebright,  who  be- 
came  associated    with   the 

Elvin    Mechanical    Stoker 

Company     i  n     December, 

19  2  0,    has    also    been 

elected  a  vice-president  of 

that  company.   Mr.  Coburn 

was  born  in  Boston  in  1882 

and    was    graduated    from 

Harvard  in  1904.  He  then 
served,  until  1909.  with 
the  American  Glue  Com- 
pany    in     charge     of     its 

western  territory,  with 
headquarters  at  Des 
Moines,  Iowa,  and  Chi- 
cago. On  May  1,  1909,  he 
opened  the  Chicago  office 
of  the  Franklin  Railway 
Supply  Company  as  resi- 
dent sales  manager  and  in 
June,   1911,  was  appointed 

assistant  to  the  vice-president  in  charge  of  eastern-southern  ter- 
ritory, with  headquarters  at  New  York.  In  December,  1913,  he 
was  appointed  eastern  sales  manager  of  the  same  company.  In 
May,  1919,  the  Stone  Franklin  Company,  New  York,  was  organ- 
ized to  market  the  Stone  Franklin  car  lighting  system  in  the 
United  States  and  Canada  and  Mr.  Coburn  was  elected  president  of 
the  new  company,  which  position  he  retains  in  addition  to  his  new 
duties  as  vice-president  of  the  Elvin  Mechanical  Stoker  Company. 


R.  G.  Coburn 


Grinding  and  Polishing  Machinery. — The  Webster  &  Perks 
Co.,  Springfield,  Ohio,  has  issued  a  catalogue  made  up  of  various 
bulletins  which  describe  the  different  types  of  ball  bearing  z.^ 
plain  grinding  and  polishing  machinery  which  they  manufacture. 
An  illustration  of  each  machine  and  specifications  are  includ  d. 

Foundry  Practice. — A  very  complete  handbook  on  foundry 
practice  has  been  issued  recently  by  the  Farrell-Cheek  St.  el 
Foundry  Company,  Sandusky,  Ohio.  The  book,  which  is  print  d 
in  four  colors,  not  only  describes,  but  illustrates  profusely  e;.  h 
operation  required  in  the  making  of  a  casting,  the  same  casting  ir 
pattern  being  used  throughout. 

Reamers  at  Work.— Under  this  title  the  Gisholt  Machine  Ccin- 
pany,  Madison,  Wis.,  has  issued  an  eight-page,  illustrat.  d 
booklet  describing  a  solid  adjustable  Gisholt  Reamer.  This 
reamer  is  made  in  three  body  types :  namely,  shell  reamer, 
straight  shank  machine  reamer,  and  paper  shank  machine  reamer. 
A  size  and  price  list  is  included  in  the  catalogue. 

Horizontal  Return  Tubular  Boilers. — The  Bigelow  Com- 
pany, New  Haven,  Conn.,  has  reprinted  in  a  separate  book  matter 
relating  to  their  return  tubular  boilers  and  appearing  in  the  com- 
pany's regular  catalogue.  This  incliides  a  general  description  of 
this  type  of  boiler,  detailed  instructions  for  setting,  illustrations  of 
boilers  and  furnaces  and  comprehensive  tables  of  data. 

Flange  Oiler. — Catalogue  No.  4  issued  by  the  Hoofer  Manu- 
facturing Company,  Chicago,  contains  12,  5  in.  by  8  in.  pages 
devoted  to  a  description  of  the  Hoofer  pneumatic  flange  oiler. 
A  complete  description  of  the  construction  and  operation  of  this 
device  is  accompanied  by  suitable  illustrations.  A  detailed  illustra- 
tion of  the  application  of  the  lubricator,  piping,  control  valve 
and  oil  distributors  also  is  included. 

Railroad  Shop  Grinding.— Under  the  title  Grinding  in  Rail- 
road Shops  the  Norton  Company,  Worcester,  Mass.,  has  recently 
issued  a  small  28-page  booklet  on  this  subject.  The  material  is 
very  interestingly  arranged  and  accompanied  by  numerous  illustra- 
tions. Among  the  subjects  covered  may  be  mentioned  the  grind- 
ing of  piston  rods,  pins,  car  axles  and  wheels,  valve  parts,  links, 
guide  bars  and  miscellaneous  shop  tools. 

Pointing,  Thread-Cutting  and  Tapping  Machinery. — The 
Webster  &  Perks  Co.,  Springfield,  Ohio,  has  issued  a  catalogue 
made  up  of  various  bulletins  which  describe  and  illustrate  the 
different  types  of  pointing,  thread-cutting  and  special  tapping 
machinery  which  they  manufacture.  The  bulletins  are  grouped 
so  that  a  separate  section  is  devoted  to  a  general  description  of 
each  type  of  machine.  Adjustable  spring  dies,  and  clamp  die 
collars,  optional  holding  devices,  special  holding  devices  and  an 
improved  geared  rotary  oil  pump  are  also  featured. 

Advantages  of  Superheated  Steam. — What  Every  Executive 
Should  Know  About  Superheated  Steam  is  the  subject  of  Bul- 
letin No.  T-7  recently  issued  by  the  Superheater  Company,  New- 
York.  The  bulletin  discusses  superheaters  for  stationary  power 
plants  and  is  designed  to  appeal  to  the  executives  and,  therefore, 
has  been  made  non-technical.  After  a  brief  explanation  of  super- 
heated steam  and  the  methods  of  producing  it,  the  economies 
effected  by  its  use  are  discussed,  the  concluding  section  dealing 
with  the  application  of  superheat  to  existing  power  plants. 

Furnaces  and  Blowers. — A  thorough  discussion  of  variou? 
types  of  furnaces  from  the  practical  standpoint  is  one  of  the 
principal  features  of  Catalogue  No.  80  recently  issued  by  the 
Chicago  Flexible  Shaft  Company,  Chicago.  Particular  atten- 
tion is  given  to  the  requirements  of  furnaces  for  porcelain  enamel- 
ing, but  much  of  the  information  is  equally  applicable  to  the  types 
used  in  railroad  shops.  The  general  requirements  of  furnaces 
are  taken  up  and  muffle  and  semi-muffle  types  are  discussed. 
This  is  followed  by  selections  dealing  with  fuels  and  refractories. 
Several  types  of  furnaces  are  illustrated  and  described  together 
with  the  Stewart  positive  pressure  blowers.  The  melting  points 
of  chemical  elements  and  tables  for  the  conversion  of  tempera- 
tures of  the  Fahrenheit  and  Centigrade  scales  are  included. 
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:    ,;  .The  Present  Situation  in  the  Mechanical  Department 

-,  v.;.  HTHE  railroad  situation  at  the  present  time  is  a  serious  one 

..••;.','   ■■•      for  all  concerned.     Complaint  is  heard  from  the  public 

"..that  freight  and  passenger  rates  are  too  high.     Yet  despite 

j;    these  high  rates  the  roads  are  not  earning  anywhere  near  the 

' :, .  6  per  cent  that  was  set  up  as  a  fair  return  by  the  Trans- 

.-    ,       portation  Act.     Normally,  operating  expenses  are  about  70 

1;      .  per  cent  of  the  gross  revenue,  but  during  the  first  three  months 

'  .  '     of  1921  the  larger  roads  on  an  average  spent  92  cents  out  of 

.     :;    ever>'  dollar  for  operating  expenses.    After  paying  taxes  and 

.rentals,  less  than  two  cents  out  of  the  dollar  were  left  to 

V^ipay  interest  on  stocks  and  bonds.     Such  a  condition  could 

V.    -.  not  be  allowed  to  continue  very  long  or  a  large  share  of  the 

■  • .  roads  would  have  been  bankrupt.     The  only  alternative  was 
:     .;  to  reduce  expenses  by  stopping  all  but  absolutely  necessary 

■  .';  work.     Maintenance  has  been  curtailed,  many   shops  have 
.  :.  ■     been  shut  down  entirely  and  other  drastic  economies  have 

;      been  put  in  force,  but  even  so,  many  roads  are  still  operating 

■ ;'-  V  ;  at  a  loss. 

,  •  In  times  of  business  depression,  like  the  present,  it  would 

'      -'  be  desirable  for  the  roads  to  do  more  than  the  usual  amount 

•-        of  work,  instead  of  less.     There  is  a  great  deal  of  equipment 

:.-;:•;.  in  need  of  repair  and  new  locomotives  and  cars  should  be 

.-;        ordered   in  large  numbers.     But  so  long  as  the  roads  are 

•.:;■  unable  to  earn  a  fair  return  upon  the  capital  invested  in 

M.'i   ;    them,  no  one  wants  to  lend  them  money  and  they  cannot  buy. 

'.•     '  So  the  first  thing  needed  to  get  the  railroads  on  their  feet  and 

;••    \-  to  put  railroad  men  back  to  work  is  an  improvement  in  the 

•.,•.--•  earning  power. 


:•■  V;-".  .•      Some  Prospect  of  Improvement 

THERE  is  reason  to  believe  that  the  roads  will  soon  be  in 
better  condition  to  earn  a  fair  rate  of  return.  The 
freight  traffic  has  increased  slightly  in  recent  weeks  and  any 
increase  in  revenue  will  permit  an  increase  in  the  net  earn- 
ings. However,  a  heavy  traffic  alone  would  not  suffice,  for 
dul-ing  the  last  four  months  of  1920,  with  the  new  rates  in 
effect,  the  roads  handled  the  largest  traffic  ever  known  at  that 
season  of  the  year,  yet  their  earnings  were  at  the  rate  of  only 
Sys  per  cent  annually. 

It  is  doubtful  whether  the  volume  of  business  existing  m 
1920  will  soon  be  restored.  At  any  rate,  it  is  evident  that, 
regardless  of  the  increase  in  traffic,  there  must  be  a  consider- 
able reduction  in  expenses  wherever  it  can  be  effected.  W.  Jett 
Lauck  has  asserted  that  a  billion  dollars  a  year  could  be 
saved  by  more  efficient  management  without  any  reduction  in 
wages.  '  This  would  be  highly  desirable  if  it  were  possible, 
but  when  the  statement  is  analyzed,  its  absurdity  be- 
comes apparent.  After  the  Labor  Board  had  granted 
the  wage  increase  last  July  and  while  the  railroads 
were  still  handling  a  heavy  traffic,  their  total  operating 
expenses  were  at  the  rate  of  about  $6,000,000,000  a 
year  and  of  this  amount  almost  $4,000,000,000  was 
paid  out  in  wages.  If  a  billion  dollars  was  to  be  saved 
without  reducing  the  payroll,  all  other  expenses  would  need  to 
be  reduced  almost  50  per  cent.  About  four-fifths  of  this 
other  $2,000,000,000  is  spent  for  fuel  and  for  materials  and 
supplies.  Railroads  are  universally  known  as  being  very 
close  buyers,  and  there  is  no  evidence  that  large  sums  can 


be  saved  in  expenditures  for  material.  There  has  been  some 
reduction  in  prices  during  recent  months  and  of  course  the 
roads  will  benefit  by  them,  but  not  to  a  very  great  degree. 

In  the  last  analysis,  some  reduction  in  wages  is  inevitable. 
Fortunately,  it  is  not  only  necessary;  it  is  also  justifiable. 
The  report  of  the  National  Industrial  Conference  Board  for 
May  1  showed  that  the  cost  of  living  was  65.7  per  cent  higher 
than  in  July,  1914,  while  the  peak  in  1920  was  104.5  per 
cent  above  the  pre-war  level.  The  Labor  Board  has  recog- 
nized this  situation  and  has  announced  that  wages  will  be 
reduced.  While  such  reductions  are  always  unwelcome,  the 
workers  have  little  cause  for  complaint.  There  may  be  fewer 
dollars  in  the  pay  envelope,  but  they  will  buy  as  much  in 
food,  clothing  and  other  items  as  did  the  higher  wage  six  or 
sight  months  ago. 

The  labor  unions  in  presenting  their  case  before  the  Labor 
Board  made  sensational  charges  that  have  received  wide  pub- 
licity. The  railroads'  side  of  the  case  has  not  been  as  widely 
circulated  and  probably  many  of  the  employees  have  seen 
little  of  the  evidence  except  that  presented  by  their  organiza- 
tions and  published  in  the  unions'  papers.  It  is  important 
that  railroad  officers  should  know  both  sides  and  be  able  to 
counteract  the  propaganda  of  the  labor  organizations  which 
may  tend  to  cause  dissatisfaction  over  the  new  wage  scale. 
The  rank  and  file  of  shop  employees  are  intelligent,  reason- 
able men  and  there  is  no  reason  to  question  that  they  will 
accept  the  decision  of  the  board  in  the  proper  spirit  if  they 
are  shown  that  it  is  necessary  and  also  that  it  is  fair. 


Starting  Over  With  a  Clean  Slate 

TTHE  abolition  of  the  national  agreements  and  the  reduc- 
tion  of  wages  make  the  labor  situation  at  this  time  par- 
ticularly important.  The  first  of  July  will  open  a  new  era 
in  the  relations  between  the  railways  and  their  employees. 
The  rules  drawn  up  and  the  precedents  established  in  the  next 
few  months  will  probably  determine  the  policies  that  must  be 
followed  for  many  years  to  come.  Every  railroad  ofiicer 
should  be  careful  to  get  the  right  start  under  the  new  condi- 
tions. There  has  been  too  much  hiding  behind  rules  in  the 
past;  the  time  has  come  to  see  that  every  man  gives  a  fair 
day's  work  for  his  day's  pay.  The  foreman  must  deal  with 
the  men  in  a  reasonable  manner,  but  he  must  have  the 
authority  to  enforce  discipline  which  is  necessary  for  efficient 
operation.  Questions  of  minor  importance  must  be  settled 
locally  and  without  losing  the  production  of  several  men  over 
every  real  or  fancied  grievance.  Both  sides  should  live  up 
to  a  reasonable  interpretation  of  the  decisions  made  by  the 
Labor  Board.  What  is  needed  is  absolute  fairness  and  more 
regard  for  the  spirit  and  less  for  the  letter  of  the  agreement. 


More  Repair  Work  Must  Be  Done 

'X'HE  new  working  rules  and  new  wage  rates  will  probably 
*■  bring  about  a  gradual  improvement  in  the  railroad 
situation,  although  considerable  optimism  is  required  to 
foresee  good  times  in  the  immediate  future.  The  railroad 
situation  is  dependent  on  general  business  conditions  and 
little  improvement  is  expected  before  August.  Eventually, 
of  course,  the  traffic  will  increase  to  its  normal  volume  and 
then  the  difficult  problem  will  be  to  take  care  of  it.    Equip- 
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ment  has  been  going  from  bad  to  worse  and  the  shops  must 
soon  resume  operation  on  a  big  scale  to  prevent  the  equip- 
ment literally  falling  to  pieces.  Already  the  freight  car 
situation  is  becoming  very  serious  and  a  car  shortage  in  the 
near  future  is  not  only  probable,  but  inevitable  if  the  present 
tendency  continues. 


Bad  Order  Cars,  14.2  Per  Cent 

A  FEW  weeks  ago,  on  April  8,  a  new  record  for  the  num- 
ber of  freight  cars  standing  idle  was  established  when 
the  car  surplus  amounted  to  524,219.  At  the  same  time  the 
number  of  bad  order  cars  was  about  250,000,  so  that  actually 
there  were  275,000  serviceable  cars  not  in  use.  Since  that 
time  the  idle  cars  have  decreased  and  bad  orders  have  in- 
creased. On  May  1  the  car  surplus  was  482,076  and  the 
bad  order  cars  309,971,  making  the  net  surplus  of  service- 
able cars  172,105.  On  May  15  the  idle  cars  had  decreased 
to  450,164  and  the  bad  order  cars  had  increased  to  324,969, 
the  difference  being  only  125,195,  or  46,910  less  than  on 
May  1.  A  surplus  of  450,000  idle  cars  may  seem  ample  to 
take  care  of  any  increase  in  business,  but  when  the  actual 
surplus  of  serviceable  cars  is  only  125,000  it  is  time  the 
railroads  took  notice  of  the  situation.  If  the  demand  for 
cars  continues  to  increase  as  it  did  during  the  first  half  of 
May  and  if  the  bad  orders  also  increase  as  fast,  the  small 
surplus  of  serviceable  cars  will  be  exhausted  before  July  1 
and  there  will  be  an  actual  car  shortage  with  over  350,000 
idle  cars,  but  all  in  bad  order. 

It  is  evident  that  present  conditions  cannot  be  allowed 
to  continue.  The  first  step  must  be  to  reduce  the  number  of 
bad  order  cars.  There  was  a  time  when  4  per  cent  of  un- 
serviceable cars  was  regarded  as  a  fair  figure.  When  the 
ratio  rose  to  9  per  cent  in  1919,  it  was  considered  ver^' 
serious  and  prompt  measures  were  taken  to  reduce  it.  On 
May  15  the  per  cent  of  bad  order  cars  was  14.2.  If  these 
cars  required  only  minor  repairs,  they  could  be  placed  in 
service  with  little  delay,  but  this  is  not  the  case.  More  than 
two-thirds  of  the  total,  231,690  cars  or  10.1  per  cent  of  all 
the  freight  cars  in  the  country,  require  heavy  repairs. 

What  is  to  be  done  to  improve  conditions?  In  the  first 
place,  the  roads  must  begin  at  once  to  repair  the  bad  order 
cars.  The  number  unfit  for  service  should  not  be  allowed  to 
go  any  higher.  A  careful  survey  of  the  heavy  bad  order  cars 
should  be  made  and  those  that  cannot  be  operated  economi- 
cally should  never  be  repaired.  In  times  of  heavy  traffic 
nothing  handicaps  operation  more  than  the  weak,  obsolete 
car  that  limps  from  repair  track  to  repair  track  and  leaves  a 
series  of  break-in-twos  and  train  detentions  along  its  path. 
The  roads  have  been  struggling  along  for  several  years  with- 
out enough  new  cars  to  take  care  of  necessary  retirements 
and  the  normal  growth  of  traffic  and  as  soon  as  funds  are 
available,  they  must  secure  a  large  number  of  cars. 


The  Locomotive  Situation 

LIKE  the  car  shops,  the  locomotive  shops  have  been  run- 
ning on  short  time  and  have  scarcely  kept  up  with  the 
current  demands  for  repairs.  The  number  of  serviceable 
locomotives  stored  is  abnormally  large,  being  about  12  per 
cent  of  the  total  owned,  but  some  of  these  are  good  for  only 
a  few  months'  service.  About  19  per  cent  of  the  locomotives 
are  unserviceable,  and  if  the  resumption  of  business  activity 
comes  quickly,  it  will  be  difficult  to  get  the  large  output  to 
provide  the  needed  motive  power. 

Shops  Are  the  Neck  of  the  Bottle 

T^HE  high  percentage  of  bad  order  equipment  is  not  en- 

tirely  a  development  of  the  past  five  months.      It  is 

partly  a  heritage  from  last  year  when  the  business  was  the 

heaviest  on  record  and  the  shops  were  not  able  to  keep  up 


with  the  work.  The  shops  were  actually  the  limiting  factor 
in  handling  the  traffic  at  that  time.  When  business  picks 
up,  they  will  again  be  overtaxed.  The  locomotive  and  car 
problem  is  not  only  a  question  of  equipment^  it  is  also  a 
matter  of  providing  needed  shop  facilities.  The  repair  plants 
must  be  improved  to  give  them  sufficient  capacity  to  handle 
the  work.  They  must  be  improved  to  reduce  the  cost  of  re- 
pairs, to  permit  locomotives  to  be  equipped  with  devices  to 
save  labor  and  fuel  and  to  make  them  adequate  to  handle 
modern  equipment  efficiently.  There  is  reason  to  believe  that 
there  will  soon  be  a  revival  of  activity  in  the  shops  and  with 
the  resumption  of  work  will  come  new  problems  in  the  man- 
agement of  the  personnel  and  the  equipment  to  get  the  best 
results.  The  keynote  of  the  future  is  found  in  the  first 
principle  enimciated  by  the  Labor  Board  "An  obligation 
rests  upon  management,  upon  each  organization  of  em- 
ployees and  upon  each  employee  to  render  honest,  efficient 
and  economical  service  to  the  carrier  serving  the  public." 
The  June  Shop  Equipment  Number  of  the  Railway 
Mechanical  Engineer  is  intended  to  point  out  some  of  the 
methods  by  which  efficient  and  economical  service  can  be  ob- 
tained and  it  appears  at  a  particularly  opportune  time  to 
assist  the  roads  in  doing  this. 

Engine  Terminal  Development 

/^NE  of  the  most  important  problems  facing  railroad 
^'^  mechanical  departments  today  is  the  provision  of  ai-: 
gine  terminals  adequate  in  size  and  equipment  to  handle 
mcxiem  IcKomotives  promptly  and  economically.  Locomo- 
tives have  outgrown  terminal  handling  facilities,  and  many 
roundhouses  that  seemed  to  turn  power  efficiently  ten  years 
ago  are  now  practically  obsolete.  This  point  is  strongly 
emphasized  in  an  article  on  the  up-to-date  roundhouse,  pub- 
lished elsewhere  in  this  issue  and  containing  some  valuable 
suggestions  for  the  improvement  of  present  terminal  facili- 
ties. There  is  no  gainsaying  the  fact  that  new,  larger  and 
better  equipped  entwine  terminals  are  needed  and  it  is  the 
consensus  of  opinion  that  the  equipment  should  be  such  as 
to  provide  for  all  running  repairs,  both  light  and  heav}', 
thus  relieving  back  shops  of  this  work  which  so  disorganizes 
shop  schedules.  Ihe  difficulty  is  that  capital  is  not  now 
available  for  new  terminals  and  the  article  referred  to  is 
particularly  timely,  therefore,  as  indicating  capacity  increas- 
ing improvements  which  will  not  cost  much  to  install. 

Attention  is  called  to  the  need  for  keeping  rough  finished 
machine  parts  in  stock,  the  finish  operations  only  being  per- 
formed at  roundhouses.  This  insures  furnishing  the  parts 
at  a  minimum  cost  and  returning  locomotives  to  service 
promptly.  The  replacement  of  worn-out  turntable  tractors, 
machine  tools,  air  tools  and  jacks,  while  costing  compara- 
tively little,  will  do  much  to  promote  the  efficiency  of  ter- 
minal operation.  In  this  connection,  the  article  contains  the 
following  striking  statement:  "The  roundhouse  is  no  place 
for  lame  ducks  whether  they  be  machines,  tools  or  men." 
Reference  is  undoubtedly  made  to  the  all  too  common  prac- 
tice of  transferring  obsolete,  worn-out  machine  tools  from 
back  shops  to  roundhouses  with  the  expectation  of  getting 
machine  work  dctne  more  promptly  and  economically.  The 
fact  is  that  a  machinist's  time  at  a  roundhouse  costs  just  as 
much  as  at  a  back  shop  and  a  worn-out  tool  is  as  costly  at 
one  p)oint  as  the  other.  All  the  refinements  of  production 
machines  are  not  needed  in  roundhouses,  but  simple,  rugged 
machine  tools  should  be  provided,  capable  of  swinging  any 
size  of  work  ordinarily  encountered  and  taking  heavy  cuts 
with  the  required  degree  of  accuracy. 

Other  items,  the  need  of  which  is  self-evident,  but  can 
hardly  be  overstated,  are  mentioned  in  the  article  and  in- 
clude boilerwashing  and  refilling  systems,  monorail,  radial 
and  portable  cranes,  drop  pits  including  engine  and  tender 
wheel  pits  and  altered  track  layouts.    The  latter,  as  for  ex- 


336 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No.  6 


ample  making  a  turntable  accessible  from  both  ends  of  the 
ashpit,  can  be  made  at  small  expense  and  often  save  many 
locomotive  hours  a  day.  In  addition,  where  all  terminal 
movements  are  made  over  one  or  possibly  two  switch  points, 
emergency  outlets  should  be  provided  to  guard  against  de- 
lays caused  by  derailments  at  these  points. 

Particular  attention  should  be  given  to  the  careful  in- 
spection and  prompt  repair  of  locomotive  parts,  making  sure 
that  all  journals  and  bearings  are  periodically  inspected  and 
oiled.  Probably  the  most  important  need  of  all  is  to  develop 
able,  efficient  roundhouse  forces,  willing  to  co-operate  with 
each  other  and  the  transportation  departments  in  making 
locomotives  earn  revenue  as  large  a  proportion  of  the  time 
as  possible.  Men  of  the  required  caliber  cannot  be  retained 
in  engine  terminal  ser\Mce  unless  working  conditions  m  many 
cases  are  improved.  Reasonable  working  hours  and  ade- 
quate compensation  are  essential. 


COMMUNICATIONS 


Making  Foremen  Local  Managers 

IN  his  paper  before  the  Car  Foremen's  Association  of  Chi- 
cago, dealing  with  the  car  foreman  at  the  outlying  point, 
L.  K.  Sillcox,  general  superintendent  of  motive  power  of 
the  Chicago,  Milwaukee  &  St.  Paul,  described  some  methods 
employed  "in  the  car  department  which  have  met  with  suc- 
cess in  building  up  a  close  knit  organization  and  which 
are  worthy  of  the  most  careful  consideration.  There  are 
two  aspects  to  the  success  of  these  methods  which  at  first 
sight  are  almost  contradictory  in  their  nature:  First,  the 
development  of  a  closer  knit  organization,  all  units  in  which 
are  working  towards  a  common  end;  second,  the  development 
of  a  spirit  of  independence  and  self-reliance  on  the  part  of 
the  local  supervisors.  A  little  consideration,  however,  will 
lead  to  the  conclusion  that  these  two  aspects  are  not  at  all 
antagonistic  and  that  in  fact  one  is  really  corollary  to  the 

other. 

There  is  a  tendency  in  all  railroad  organizations,  no  less 
pronounced  in  other  departments  than  in  the  mechanical  de- 
partment, to  maintain  an  air  of  secrecy  concerning  the  policies 
of  the  management,  leaving  local  officers  and  supervisors  to 
carr\-  them  out  through  the  issuance  of  orders  and  rules 
which  in  themselves  explain  nothing  as  to  the  reasons  for 
or  the  underlying  purposes  of  the  policies  which  lead  to  their 
issuance.  This  blind  conduct  of  an  oiganization  depends 
entirely  upon  discipline  for  its  success  and  in  doing  so  it 
overlooks  a  l)ig  asset  in  the  intelligence  of  the  men  in  the 
field  who  must  put  these  policies  into  effect.  It  is  this  asset 
which  the  methods  described  by  Mr.  Sillcox  have  been  de- 
veloped to  utilize.  The  reports  which  the  foreman  at  each 
outlving  point  must  make  are  of  no  more  value  to  the  depart- 
ment management  than  to  the  foreman  himself  and  their 
educational  value  is  increased  by  the  issuance  of  a  monthly 
bulletin  in  which  the  results  of  similar  operations  for  the 
road  as  a  whole  are  summarized,  thus  giving  each  local  fore- 
man an  opportunity  to  form  an  accurate  estimate  of  his  own 
relation  to  the  road  as  a  whole.  One  of  the  most  important 
results  seems  to  have  been  the  development  of  a  feeling  of 
self-reliance  on  the  part  of  these  local  sui^rvisors  who  are 
al>le  to  manage  their  own  stations  in  many  respects  on  their 
own  initiative,  within  the  limitations  prescribed,  rather  than 
to  await  the  urge  of  official  criticism  from  headquarters.  In 
other  words,  discipline  has  been  fortified  by  intelligence  and 
the  local  .supervisors  have  become  local  managers. 


A  Decision  That  May  Be  Misconstrued 

Washington,    D.   C. 

To  THE  Editor: 

I  notice  on  page  267  of  the  Railway  Mechanical  Engimer 
for  April,  1920,  an  extract  from  a  decision  of  the  Appellate 
Division  of  the  New  York  State  Supreme  Court,  headed 
"Boiler  Inspection  Act  Does  Not  Apply  to  Locomotive  Cai ." 
This  was  true  before  the  amendment  of  March  4,  1915,  and 
inasmuch  as  this  accident  to  Brown  on  the  Lehigh  Valley 
occurred  in  January,  1915,  prior  to  the  effective  date  of  tlie 
amendment,  hence  the  decision  quoted.  In  looking  up  tlie 
full  text  of  the  decision  referred  to,  I  quote  in  part: 

"The  accident  happened  January  12,  1915,  and  the  c;tse 
therefore  is  unaffected  by  the  amendment  to  the  last  men- 
tioned statute  which  became  effective  later  in  that  year.  We 
think  the  Act  of  1911  has  no  application  to  this  case.  It 
relates,  not  to  the  locomotive,  but  to  'the  boiler  of  said  loco- 
motive.' Clearly  not  every  portion  of  the  locomotive  is 
within  the  statute.  A  cab  is  no  part  of  the  boiler  and  to  hold 
that  the  floor  of  the  cab  is  appurtenant  to  the  boiler  is  not 
only  to  stretch  the  meaning  of  that  word  beyond  its  proper 
significance  as  applied  to  a  boiler  of  a  locomotive,  and  also 
to  inject  into  the  statute  a  meaning  not  intended." 

I  am  directing  this  to  your  attention  for  the  reason  that 
under  the  amendment  of  March  4,  1915,  we  believe  that  the 
cab  and  all  of  its  appurtenances  are  a  part  of  the  locomotive 
and,  inasmuch  as  the  Locomotive  Boiler  Inspection  Act  as 
amended  is  commonly  known  as  the  Boiler  Inspection  Act, 
I  thought  possibly  some  of  your  readers  'might  misconstrue 
the  court's  decision  and  act  accordingly,  which  would  bring 
us  in  conflict  and  which  we  are  striving  to  avoid. 

A.  G.  Pack. 


Train  .Xccidents  Investigated  by  the  Bureau  of  Safety  of  the 
Interstate  Commerce  Commission  in  the  last  three  months 
of  1920— October,  November  and  December— numbered  34. 
and  the  summary  of  the  reports  of  these  investigations— 
Xo.  6— has  just  been  issued.  The  list  includes  13  rear  collisions, 
six  butting  collisions  and  seven  derailments. 


NEW  BOOKS 

Procecdinfis  of  the  International  Raihixiy  Fuel  Association,  1920. 
Edited  by  the  secretary,  J.  G.  Craxvford.  480  pages,  illus- 
trated, 6  in.  by  9  in.  Bound  in  leather.  Published  by  the 
associatioti.  702  East  Fifty-first  street,  Chicago. 

The  proceedings  of  the  twelfth  annual  convention  of  the  Fuel 
Association,  like  the  foregoing  volumes,  is  a  comprehensive 
and  carefully  prepared  account  of  the  meeting.  Probably 
the  most  notable  feature  of  this  volume  is  the  voluminous 
paper  on  Oil  Burning  Practice  on  the  Atchison,  Topeka  & 
Santa  Fe,  by  Walter  Bohnstengel.  This  descril^es  in  detail 
the  equipment  and  methods  and  gives  a  complete  account  of 
tests  of  oil  fuel  conducted  by  that  road,  forming  a  complete 
and  well-rounded  treatise  on  oil  burning  practice.  The  re- 
port of  the  Committee  on  Front  Ends,  Grates  and  Ash  Paii> 
is  of  interest  because  of  the  discussion  of  table  grates  v*. 
finger  grates  and  the  description  of  the  Lewis  drafting  .«\  -- 
tem.  The  comprehensive  discussion  in  connection  with  t'lc 
report  on  Pulverized  Coal  describes  results  obtained  wi  h 
some  of  the  existing  installations  of  this  type  of  fuel. 

The  utilization  of  lignite  and  sub-bituminous  fuels  is  di  - 
cussed  with  particular  reference  to  the  carbonizing  of  lignii  • 
The  use  of  carbo-coal  in  locomotives  is  also  the  subject  of  ;  i 
individual  paper.  Other  committee  reports  deal  with  fu  1 
stations,  feed  water  heating  and  an  address  by  E.  G.  M  - 
Auliffe  reviews  the  fuel  oil  situation.  Other  features  of  t!  ; 
volume  are  the  opening  address  by  Roy  V.  Wright,  editor  <  i 
the  Railway  Mechanical  Engineer,  and  an  address  by  M(  t 
B.  Morrow. 


The  Roundhouse  Up  to  Date 

Important     Features     of     Modern     Terminals     Are 

Pointed    Out    and    Improvements    Suggested 

BY  HAROLD  C.  PRENTICE 


A  Reliable  J  iirntable  Designed  ti'th  a  Large  Factor  of  Safety  Is  Essentia! 


LOCOMOTIVE  development  during  the  past  ten  years 
has  been  so  marked  that  shops  and  roundhouses  are  in 
many  cases  obsolete  when  they  seemed  to  meet  the  re- 
quirements but  a  short  time  ago.  What  will  be  expected  of 
the  roundhouse  of  the  immediate  future?  What  will  be  its 
relation  to  the  back  shop  and  to  the  railroad  in  general  ? 

The  first  duty  of  the  roundhouse  is  to  furnish  power  to 
the  railroad  when  needed;  the  next  is  to  maintain  this  power 
between  shopping  periods.  The  back  shop  is  designed  to 
make  classified  repairs  and  produce  standard  parts  and  for 
efficient  back  shop  operation  the  adherence  to  a  schedule 
free  from  continual  interruption  by  running  repair  work  is 
essential.  It  is  impossible  to  draw  a  hard  and  fast  line  be- 
tween roundhouse  and  back  shop  work  but  it  is  generally 
assumed  that  tires,  wheels,  driving  boxes,  shoes  and  wedges, 
pistons,  piston  heads,  valve  bushings,  bull  rings,  air  brake 
equipment,  injectors,  lubricators,  and  all  standard  small 
parts  will  be  furnished  by  the  back  shop.  A  still  better 
arrangement  is  for  the  store  room  to  furnish  this  material 
rough  finished  and  it  will  then  require  but  minor  machining 
or  fitting  by  the  roundhouse  organization. 

This  plan  may  be  illustrated  by  the  renewal  of  a  driving 
box.  Four  men  can  drop  locomotive  wheels  and  remove  a 
defective  box  in  about  two  hours  if  the  equipment  is  in  good 
condition  and  there  are  no  unusual  circumstances.  With  a 
box  on  hand  requiring  only  boring  and  facing,  it  can  be 
placed  on  the  boring  mill  in  the  roundhouse  machine  shop 
ready  for  machining  as  soon  as  the  sizes  can  be  taken,  the 
machine  op)erations  being  completed  in  one  hour  or  less. 
During  that  time  the  four  men  have  changed  wedge  liners 
or  done  other  work  that  has  developed  and  are  ready  to  apply 
the  box.  In  another  three  hours  the  wheels  are  in  place  and 
the  rods  applied,  the  entire  operation  including  perhaps  the 
renewal  of  a  rod  bushing  or  two,  being  performed  in  six 
hours. 

If,  on  the  other  hand,  the  drop  pit  is  tied  up  with  another 
engine  awaiting  material  and  it  is  necessary  to  order  a  new 
box  complete  from  the  back  shop  the  delays  mount  up. 
Possibly  an  engine  at  the  back  shop  is  overdue  for  wheeling 
in  which  case  the  general  foreman  does  not  like  to  delay 
matters  longer  by  giving  preference  to  roundhouse  work.  It 
also  may  develop  that  there  is  no  machined  driving  box  on 


hand  and  the  new  one  will  require  complete  finishing  from 
the  rough.  The  only  solution  is  to  have  in  stock  at  each 
roundhouse  or  adjacent  storeroom  rough  finished  machine 
parts  ready  for  application  to  locomotives  as  soon  as  finishing 
cuts  have  been  taken. 

To  the  uninitiated  who  are  disposed  to  criticise  roundhouse 
operation  the  privilege  of  spending  a  day  in  a  busy  trunk 
line  terminal  would  be  enlightening.  It  is  said  that  an  im- 
portant government  official,  having  inspected  a  big  but  inade- 
quate engine  terminal  recently,  was  in  a  decidedly  critical 
mood  all  day  until  invited  up  into  a  tower  overlooking  the 
yard.  There  he  saw  train  after  train  leaving  on  time  with 
literally  scores  of  engines  lined  up  in  turn  to  back  onto  other 
trains  yet  to  go.  Criticisms  were  immediately  replaced  by 
compliments.  The  common  defects  of  old  roundhouse^  are 
well  knowTi;  tenders  projecting  through  the  door?  in  zero 
weather,  too  short  turn-tables  with  obsolete  tractors  and 
mechanics  called  from  inside  to  push  heavy  engine.^  around; 
unhandy  track  layouts,  pits  half  full  of  water,  obsolete  ma- 
chiner}',  worn  out  air  tools,  jacks,  hand  trucks,  etc. 

Careful  Inspection  Needed 

The  secret  of  efficient  locomotive  maintenance  i«i  in  j^eri- 
odical  inspection  and  repair  of  all  parts.  In  fact,  this  should 
be  the  foundation  of  any  plan  of  operation.  A  c(miprehensive 
schedule  of  inspection  and  work,  coupled  with  the  regular 
assignment  of  mechanics  to  this  duty  alone  will  result  in 
turning  out  power  that  will  run  until  the  next  period  with 
little  attention  between  times.  Working  conditions  will  in 
many  cases  require  a  considerable  modification  if  high  grade 
men  are  to  be  retained.  Leaky  roofs,  wet  floor.<,  poor  lava- 
tories and  unclean  conditions  mu.st  be  eliminated. 

There  can  be  no  more  profitable  investment  than  the 
modem  boiler-washing  and  refilling  system  which  .-ihould 
extend  to  every  pit.  The  supply  of  adequate  steam  pressure 
for  blower  lines  and  a  sufficient  .supply  of  compressed  air. 
must  be  had  if  repairs  are  to  be  promptly  made  and  engines 
quickly  steamed  up.      .'  .  - 

There  has  been  some  discussion  regarding  the  installation 
of  electric  traveling  cranes  in  roundhouses.  In  most  cases 
this  woul(J  necessitate  rebuilding  but  there  is  room  for  com- 
paratively inexpensive   improvement  by  installing  monorail 
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ample  making  a  turntahlt.'  aaessible  from  Ixitli  cik1>  of  the 
ashpit,  can  he  made  at  small  expense  and  often  save  many 
locomotive  hours  a  day.  In  addition,  where  all  terminal 
movements  are  made  over  one  or  i)ossil)ly  two  ,>witch  point>, 
emergency  outlets  sliould  he  provided  to  guard  against  de- 
lavs  caused  by  derailments  at  these  points. 

Particular  attention  should  l»e  given  to  the  careful  in- 
si)eition  and  promjU  repair  of  locomotive  ])art>.  making  sure 
thai  all  journals  and  iiearings  are  periodically  inspected  and 
oiled.  Prol.ahly  the  most  important  need  of  all  is  to  develop 
able,  efficient  roundhouse  forces,  willing  to  co-operate  with 
oarli  other  and  the  tran-jiortation  departments  in  making 
Itjcomotives  earn  revenue  a-^  large  a  proportion  of  the  time 
as  possible.  Men  of  the  re(|uired  caliber  cannot  be  retained 
in  engine  terminal  service  unless  working  conditi«ms  in  many 
cases  are  improved  Reasonable  working  hours  and  ade- 
quate compensation   arc  essential. 


COMMUNICATIONS 


Making  Foremen  Local  Managers 

IX  hi>  i)aper  l)elore  the  Car  Toremen's  Association  of  Chi- 
cago, dealing  with  the  car  foreman  at  the  outlying  point. 
L.  K.  Sillcox.  tieneral  suju-rintendent  of  motive  power  of 
the  Chicago.  Milwaukee  \:  St.  Paul.  de>cril)ed  >ome  methods 
emplo\ed  in  the  (ar  dei-artment  which  have  met  with  suc- 
cess in  building  up  a  clo>e  knit  organization  and  which 
are  worthy  of  the  mo.-t  i  areful  consideration.  There  are 
two  aspect-  to  the  success  of  these  methods  which  at  lirst 
sight  are  .ilmo.st  contradictory  in  their  nature:  First,  the 
dt^velopment  of  a  clo>er  knit  organization,  all  units  in  which 
are  workinu  towards  a  common  end;  second,  the  development 
of  a  -iiirit  of  in(lei)endence  and  >elf-reliance  on  the  part  of 
the  l(H-al  supervisors.  .\  little  ion.-ideration,  however,  will 
had  to  the  conclusion  that  thoe  two  a.-pect'  are  not  at  all 
antagonistic  and  that  in   fact  one  is  really  corollary  to  the 

other.  /;  . 

'rhc-re  is  a  tendency  in  all  railroad  organizations,  no  less 
pronounced  in  other  departments  than  in  the  mechanical  de- 
partment, to  maintain  an  air  of  >ecrecy  concerning  the  policies 
of  the  management,  leaving  local  officers  and  supervisors  to 
carr\  them  out  through  the  is-uance  of  orders  and  rules 
which  in  themselves  explain  nothing  as  to  the  reasons  lor 
or  the  underlving  purposes  of  the  policies  which  lead  to  their 
issuance.  This  blind  conduct  of  an  oiganization  dejx-nds 
entirelv  ui>on  tliscipline  for  its  '•uccess  and  in  doing  .>=o  it 
()v.rlo<>ks  a  big  asset  in  the  intellitrence  of  the  men  in  the 
held  wh..  mu>t  i.ut  these  policies  into  effect.  It  i-^  this  asset 
which  the  metlu-MU  described  by  Mr.  Sillcox  have  been  de- 
vc-lopc-d  n.  utilize.  Ihe  re|)orts  which  the  foreman  at  each 
outlving  point  mu>t  malsu  are  of  no  more  value  to  the  dejiart- 
meiit  management  Huui  to  the  lonman  himself  and  their 
edu.ational  value  is  increased  l)y  llie  issuance  of  a  monthly 
bulh'tin  in  which  the  results  of  similar  oi)eration^  for  the 
roa<l  as  a  whole  are  suminarize.l.  thus  giving  each  Unal  fore- 
man an  (»]»portunitv  to  form  an  accurate  estimate  of  his  own 
relation  to  the  road  as  a  whole.  One  of  the  ino>t  unportant 
re.-ult-  -eerns  to  have-  been  the  develoimient  of  a  feeling  of 
-clf-rcliance  on  the  part  of  tluse  local  supervi-or-  who  are 
al»le  to  manace  their  rtwn  -tatifms  in  man\  ropccts  on  their 
own  initiative,  within  the  limitations  ])rescribed.  rather  than 
to  .iwait  the  urge  of  ofruial  criticism  from  head(|Uarters.  In 
other  words,  discipline  ha-  been  fortifu-d  by  intc-lligence  and 
thr  local  -upervi-or-  have  become  local  managers. 


TkAiN"  A«cii>K\TS  1  WKsric, \rni  l>y  the  bureau  of  Satcty  <'i  tlie 
Interstatv  Commerce-  (  (.iiiniis-icii  in  llic  la>t  three  ni.'utlis 
..t  192t>— Oct«'l>er.  N'.iveiiil)cr  and  Dcceinhcr— luiniliored  34. 
ami  the  -unmiary  of  the  repon>  of  these  investiiiatiotis— 
\o.  ()— has  ju->t  been  issucmI.  The  list  includes  1.^  rear  collision.-. 
ii.x  luttiuar  collisions  and  seven  derailments. 


A  Decision  That  May  Be  Miseoiislrued 

W  \sii  1  S(.ni\,    I).    I 

To  THK  F.DiToK : 

I  notice  on  page  2o7  of  the  R<iil',^'(iy  Mechanical  Rvgin  r 
for  .\pril,  1920.  an  extract  from  a  decision  of  the  Appell  ;.c 
Division  of  the  New  York  State  Supreme  Court,  hca-.  A 
"Koiler  Inspection  Act  Does  Not  Apply  to  Locomotive  Ca-  ' 
This  was  true  before  the  amendment  of  March  4,  1915,  d 
inasmuch  as  this  accident  to  Brown  on  the  Lehigh  Va'u  v 
occurred  in  January.  1915.  ])rior  to  the  effective  date  of  ■  le 
amendment,  henci'  the  decision  (juoted.  In  looking  up  ic 
full  text  of  the  decision  referred  to,  I  quote  in  part: 

"The  accident  happened  January  12,  1915,  and  the  c.  >c 
therefore  is  unaffected  by  the  amendment  to  the  last  nu  n- 
tioned  statute  which  l)ecame  effective  later  in  that  year.  V\c 
think  the  Act  of  1911  has  no  ai)plication  to  this  case.  It 
relates,  not  to  the  locomotive,  but  to  'the  boiler  of  said  lou)- 
motive."  (^learly  not  every  portion  of  the  leKomotive  is 
within  the  statute.  A  cab  is  no  jiart  of  the  boiler  and  to  hi  Id 
that  the  tloor  of  the  cab  is  api»urtenant  to  the  boiler  is  i  ot 
only  to  .-stretch  the  meaning  of  that  word  beyond  its  proper 
significance  as  ajiplied  to  a  boiler  of  a  locomotive,  and  abo 
to  inject  into  the  statute  a  meaning  not  intended." 

I  am  directing  this  to  your  attention  for  the  reason  tint 
under  the  amendment  of  March  4,  1915.  we  believe  that  'in 
cab  antl  all  of  its  appurtenances  are  a  part  of  the  locomotiv.' 
and.  inasmuch  as  the  Locomotive  Boiler  Inspection  .\(  t  i- 
amended  is  commonl}'  known  as  the  Boiler  Ins|)ection  .\i  i. 
I  thougiit  j)ossibly  -ome  of  your  readers  Tnight  misconstruo 
the  courts  decision  and  act  accordingly,  which  would  briuv' 
us  in  conflict  and  which  we  are  strivinti  to  avoid. 

A.  G.    I'A.  K. 


NEW  BOOKS 

l'i,)ccciihi:j,s  of  the  liilcnuilii>inil  A'c/i'/.-k/v  /■'((•/  .}s.<ihit}tii>u.  l''J". 
Ilditrd  I'V  III,-  .v.ir,/i//-,v.  ./.  (/.  Crtiiv'l Old.  A)*{)  pti'^cs,  illii^- 
trulrd.  <>  /'(;.  hy  ')  In.  lyniiiul  in  leather.  riihl-.Jird  hy  th: 
iis.s'i>cliitii>n.  702   /k/.v/   Fifty-tir.<f  .\trccl.  CIi{iti.i:i>. 

The  proceedings  of  the  twelfth  annual  convention  of  the  rul 
.\ssociation.  like  the  foregoing  volumes,  is  a  com|)rehen>ivf 
and    carefully   prejiared    accoimt   of   the   meeting.      Probabl\ 
the  miist   notable   feature  of  this   \olume   is  the  volumino.i- 
pa|>er  on    ()il    Burning   Practi<"e  (jii   the  Atchison.   Topeka   \: 
Santa  l"e.  )•}■  W'altcT  Bohnstengel.      This  de.<;crilK's  in  detail 
the  e(|uipment  and  metluKls  and  gives  a  comjilete  account  "f 
tests  of  oil   fuel  (oiulucted  by  that  road,   forming  a  compl  '• 
and   well-rounded   treati-e  on  oil   burning  practice.     The  r 
port  of  the  Committee-  on  I'ront  I'.nd-,  (ii%tte-s  and  .\sh  I\i- - 
is   of    intere-t    beiau-e   of   tin-   di-cu-sion    of   talde   grates   \- 
tinger  urate.-  and  the  de-crijition   of  the   Lewis  draftimi  -^ 
tem.      The  ( omprehensive  discus-ion   in   connection   with   : 
re[)ort    on    Pulverized    Coal    describes   results   obtained    w; 
-ome  of  the  existing  installations  of  this  ty|)e  of  fuel. 

The  utilization  of  lignite  and  -ub-bituminous  fuels  is  d 
eus-ed  with  j)artieular  reference  to  the  carbonizing  of  ligni 
The  use  of  iarbo-(oal  in  loiomotives  is  al.so  the  subject  of 
individual    pai)er.      ( )tlier   committee-   rei)orts   deal    with    ti 
stations,    fe-ed   water  heating  and   an   address  by   F.   G.   M 
.Auli ffe  reviews  the  fuel  oil  situation.     Other  features  of  t 
volume  are  the  opening  address  by  Roy  V.  \\'right,  editor 
the  Raihway  Mechanical  I'.ugiueer,  and  an  address  by  M'   • 
B.  Morrow. 
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The  Roundhouse  Up  to  Date 

Important     Features     of     Modern     Terminals     Are 

Pointed    Out    and    ImproNements    Suggested 

BY  HAROLD   C.   PHFATICE 


.(  Kiliuhle  ':  iirntahlr  f)fsifiu-d  iclli  a   Iuvkc-  Factor  of  Safety  js  Essential 


LOCOMOriXI"   cKwlopnu'nt  durini;  the   past  ten  years 
1ki>  been  so  inurked  that  shops  and  roundhouses  are  in 
many  cases  ohsoleti-  when  tliev  seemed  to  meet  the  re- 
(|uircments  l)ut  a  short  time  a^o.    What  will  he  expected  of 
the  roundhouse  of  the  immediate  future?    \\\y,\\  will   he  its 
relation  to  tht-  hack  sliop  and  to  the  railroad  in  general? 

'Ihe  first  duty  of  the  roundhouse  is  to  furnisli  ])o\ver  tii 

till'  railroad  when  needed;  the  next  is  to  maintain  this  j)ower 

etween    shopj)inii    [)eriotl-.     'I'he    liack    shop    is    designed    to 

make  classified  repairs  and  produce  standard  parts  and  for 

rftlcient   hack   shop  operation   the   adherence   to  a    schedule 

free  from  continual  interruption   Ijy  running  rei)air  work   is 

'  ->ential.    It  is  impossiI)le  to  draw  a  hard  and  fast  line  he- 

luieii   roundhouse  and   back  shoj)  work  but  it  is  ijenerally 

i->umed  tluit  tires,  wheels,  driving  boxes,  shoes  and  wedges. 

j listens,  piston  heads,  valve  bushintis,  bull   rintis.  air  brake 

'  <|uii)nient,    injectors,    lubricators,    and    all    standard    small 

parts    will    be    furnished    by   the    back    shop.     A    still    better 

irranyement  is  for  the  store  room  to  furnish  this  material 

rouuh  finished  and  it  will  then  re(|uire  but  minor  machinimz 

>»r  fittiny  by  the  roundhouse  organization. 

This  plan  may  he  illustrated  by  tlie  renewal  of  a  driving 
io\.  I'our  men  can  dro])  locomotive  wheels  and  remove  a 
defective  l)Ox  in  a]>out  two  liours  if  the  e<|uipment  is  in  izood 
condition  and  there  are  no  unusual  circumstances.  With  a 
l»o\  on  hand  re<|uirin<;  only  borint,'  and  facing,  it  can  be 
l)laced  on  the  boring  mill  in  tlie  roundhouse  machine  shop 
ready  for  machininti  as  so(jn  as  the  size.s  can  be  taken,  the 
machine  Oj>erations  beinu  c(jmj)leted  in  one  hour  or  less. 
Durini:  that  time  the  four  men  have  changed  wedue  liners 
nr  done  other  work  that  ha>  developed  and  are  ready  to  apply 
the  box.  In  another  three  hours  the  wheels  are  in  jdace  and 
the  rods  ajjplied.  the  entire  o])eration  includiim  i)erhaps  the 
renewal  of  a  rod  bushinu  or  two.  beint,'  performed  in  six 
liours. 

If.  (m  the  other  hand,  tlie  drop  pit  is  tied  up  with  another 
engine  awaiting  material  and  it  is  necessary  to  order  a  new- 
box  complete  from  tlie  ba(  k  shop  the  delays  mount  up. 
Tos-iblv  an  engine  at  the  back  shop  is  overdue  for  wheelinu 
in  which  ca.se  tlie  general  foreman  does  not  like  to  dela\ 
matters  longer  ])y  ijivinu  preference  to  roundhouse  work.  It 
also  may  devtlnp  that  there  is  no  madiiiied   drivint:  box  on 


hand  and  tlie  new  one  will  re(|uire  complete  fmi>liing  from 
tile  rough.  'Jhe  only  solution  is  to  have  in  stock  at  each 
roundhouse  or  adjacent  storercM>m  rough  tuiished  marhine 
parts  ready  for  application  to  locomotives  as  soon  a?  fini>hin!Z 
cuts  have  been  taken. 

To  the  uninitiati'd  who  are  disp(j»e<l  to  cTiticisc  roundhnu-e 
ojK-ration  the  privilege  of  spending  a  day  in  a  bu\\  trunk 
line  terminal  would  be  enlightening.  It  is  said  that  an  im- 
portant government  ofticial,  having  in.-pected  a  hig  l)Ut  iiiade- 
(juatc-  engine  terminal  reiently.  was  in  a  decidedlv  critical 
mood  all  day  until  invitid  up  into  a  tower  overhxjkiiii:  the 
yard.  There  he  .'jxiw  train  after  train  leaviim  on  tinit  with 
literally  scores  of  engines  lined  up  in  turn  to  liack  onto  other 
trains  yet  to  go.  Critici.-ms  were  immediately  r«place«l  1»y 
(ompliments.  The  common  defed-^  of  old  roundliou-e>  are 
well  known;  tenders  jirojecting  throuL'h  the  door-  in  zero 
weather,  too  ."^hort  turn-tables  with  ob>olc-to  tractor-  .umjI 
mechanics  called  from  inside  to  push  heavy  eiigint  -  .imund; 
unhandy  track  laxouts.  })its  half  full  of  water.  (i])Solete  ma- 
chinery, worn  out  air  tools,  jack-,  hand  trucks,  etc. 

(iareful  [ii-|M><-tinii   Neetle<l 

The  .<iecret  of  efficient  locomotive  mainteiianci  i-  in  jkH- 
odical  inspection  and  repair  of  all  iKirt>.  In  fact.  thi>  >l)ould 
be  the  foundation  of  any  plan  of  operation.  A  comprehensive 
schedule  of  inspection  and  work,  coupled  with  tin  rei^ular 
assignment  of  mechanics  to  this  duty  alone  will  re-ult  in 
turning  out  jiower  that  will  run  until  the  next  |.er  i  I  with 
little  attention  between  times.  Working  conditicin-  will  in 
many  cases  re<|uire  a  i-on>iderable  mcKlituation  if  hiiih  grade 
men  are  to  I)e  retained.  I,eak\  roofs,  wet  lloor-.  poor  lava- 
tories and  unclean  conditions  must  bc'  elinn"n.ite<l. 

'I'here  can  be  no  more  i»rot"itab]e  inve-tmeni  liian  the 
modern  boiler-washing  and  retllling  svstem  whitii  -hould 
extend  to  every  jiit.  Tiu'  su|>ply  of  adecjuate  -team  pre-<ure 
for  blower  lines  and  a  sufficient  nipply  of  (omj.rv-M-d  air, 
must  be  had  if  rej^air?-  are  to  Ik-  j.romptl\  made  an<!  tniiines 
<|ui(kly  steamed  uj). 

There  has  been  some  di.-iu-sion  regarding  the  in>tallation 
of  electric  traveling  crane-  in  roundhou-e-.  In  mo-t  ca^cs 
this  would  necessitate  rc-building  but  there  i-  room  for  nmi- 
paratively  inexpensive   itnprovenient   bv   in-iallin-j   m.  norail 
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trolleys,  radial  cranes  on  posts,  shop  tractors  and  portable 
cranes.    Pistons,  cylinder  heads,  crossheads,  air  pumps  and 
other  parts  have  outgrown  the  two-wheeled  truck- 
Driving  and  Tender  Wheel  Drop  Pits 

The  subject  of  drop  pits  is  a  live  one.  It  is  no  less  than 
suicide  to  neglect  driving  box  repairs  on  locomotives  now 
in  use  and  this  work  requires  adequate  drop  pit  or  jacking 
equipment,  conveniently  located  in  relation  to  the  machine 
shop.  The  same  is  true  of  engine  truck  and  tender  wheel 
work.  The  practice  of  uncoupling  and  jacking  up  a  tender 
in  order  to  remove  a  truck  and  change  a  pair  of  wheels  is 
extremely  costly  in  this  day  of  stokers,  conduit  connections 
and  heavy  draw-bars.  Once  the  tender  wheel  drop  pit  is 
installed  it  will  undoubtedly  raise  the  standard  of  tender 
wheel  maintenance  on  account  of  the  greater  ease  of  changing 
wheels. 

There  is  room  for  improvement  in  the  design  of  drop  pit 
jacks,  especially  those  intended  for  driving  wheels.  The 
plain  air  jack  is  dangerous  and  is  being  discarded.  The 
method  of  supporting  a  pair  of  heavy  drivers  from  the  center 
of  the  axle  can  be  improved  upon  by  an  arrangement  that 
will  enable  the  wheels  to  be  dropped  and  placed  back  on  the 
floor  without  leaving  the  rails.  This  has  been  tried  out  to 
some  extent  and  should  be  perfected.  Means  should  be  pro- 
vided to  eliminate  hand  pumping  of  large  hydraulic  jacks. 

The  heart  of  the  roundhouse  is  the  turn-table.  There  are 
many  terminals  so  built  that  the  opposite  tracks  do  not  line 
up  and  when  there  is  no  small  engine  available,  it  is  neces- 
sary to  uncouple  tenders  of  crippled  engines  to  move  them 
into  the  house  and  sometimes  the  same  is  required  of  the  en- 
gine that  does  the  moving.  An  inconvenient  and  somewhat 
dangerous  practice  consists  of  pulling  the  engine  off  the  table 
with  a  cable  or  chain  attached  to  the  next  engine.  In  some 
cases  a  windlass  operated  by  the  turn-table  tractor  motor 
would  be  of  assistance  in  this  work  but  the  installing  of  a 
small  locomotive  for  use  in  the  circle  is  worth  many  times 
its  cost  to  any  fair  sized  terminal. 

There  are  many  places  where  quick  turns  of  important 
power  are  made,  and  the  turn-table  is  often  held  while  these 
engines  are  in  the  house  for  a  few  minutes.  It  has  been 
found  that  the  construction  of  a  shed  with  pits,  work  benches 
and  a  few  other  accessories  will  eliminate  this  delay  and  in 
some  cases  also  be  available  for  trial  engines  coming  from  the 
back  shop.  Many  large  terminals  are  constantly  being  crip- 
pled by  men  waiting  a  turn-table  movement,  and  the  cutting 
down  of  unnecessary  turns,  with  the  assurance  of  prompt 
service  when  needed  will  be  invaluable. 

Machine  Tools  Needed 

The  machine  shop  is  deserving  of  more  consideration  than 
commonly  given  it.  It  is  generally  called  upon  for  rush  work 
and  several  different  men  may  operate  each  machine  in  the 
course  of  twent>'-four  hours.  Simple,  rugged  designs,  there- 
fore, should  be  considered  in  ordering  lathes,  shapers,  etc., 
leaving  the  more  complicated  ones  for  back  shop  production 
work  where  they  can  generally  be  in  charge  of  one  or  two 
regular  operators.  The  roundhouse  is  no  place  for  "lame 
ducks,"  whether  they  be  machines,  tools  or  men.  As  to  just 
the  equipment  needed,  that  depends  upon  what  and  how 
much  work  is  expected.  Assuming  that  parts  are  furnished 
rough  machined,  the  minimum  required  for  a  roundhouse 
turning  from  eighty  to  one  hundred  engines  per  day  and 
maintaining  about  forty  of  them  would  be  one  heavy  dutv 
radial  drill,  one  small  drill  press,  one  36-inch  boring  mill, 
one  3 6 -inch  lathe  long  enough  to  take  extended  piston  rods  or 
tender  wheels,  three  smaller  lathes  of  different  sizes,  one 
24-inch  shaper,  one  bolt  threader,  one  pipe  threader,  one  36- 
inch  planer,  an  emery  wheel,  a  grindstone,  a  vertical  press, 
a  forge  and  in  some  cases  a  steam  hammer.  One  little 
thought  of.  but  very  useful  and  cheap  machine,  is  the  power 
hack  saw. 


Nothing  can  be  more  important  than  good  and  sufficient 
tools.     The  roundhouse  tool  room  is  just  as  important  an  1 
should  receive  as  careful  attention  as  the  back  shop  tool  room. 
The  list  of  what  it  should  contain  is  too  long  to  catalog,  but 
in  a  word  should  include  everything  needed  in  doing  tlk- 
work  easily  and  well.     The  tool  room,  regardless  of  tl; 
amount  and  quality  of  its  equipment,  cannot  function  with 
out  the  aid  of  proper  supervision.     The  attendant  must  be 
man  who  will  insist  that  no  tools  leave  without  a  check  an  ; 
that  they  will  be  returned  in  due  time  instead  of  being  hoards 
in  some  locker.     There  are  cases  where  men  should  be  fu 
nished  with  regular  tools  and  every  man  should  be  able  • 
do  his  regular  work  without  too  many  trips  to  the  tool  rooi, 
window,  but  the  tools  he  is  to  have  should  be  independent 
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of  the  regular  tool  room  supply  and  be  determined  by  some- 
one in  authority. 

It  is  too  often  the  case  that  there  are  not  enough  work 
benches  and  a  man  must  go  some  distance  to  find  a  usable 
vise.  This  condition  should  be  remedied.  Also,  a  liberal 
supply  of  low  platforms,  horses,  and  short  ladders  will  re- 
move the  excuse  for  the  dangerous  practice  of  standing  on 
wheelbarrows,  trucks  and  other  makeshifts. 

The  art  of  electric  welding  has  been  developed  to  a  won- 
derful degree  and  it  is  gratifying  to  note  the  new  installations 
in  roundhouses  of  electric  and  oxy-acetylene  welding  equip- 
ment. Defects  too  numerous  to  mention  are  now  being  cor- 
rected without  removal  from  the  engine  and  the  spectacle  of 
men  tr}'ing  with  hammer  and  chisel  to  cut  off  rusted  bolts 
and  nuts  in  unhandy  places  is  becoming  a  thing  of  the  past. 

The  exasperation  of  being  unable  to  locate  a  foreman  when 
needed  is  being  overcome  in  other  industries  by  the  use  of 
shop  telephones  located  throughout  the  plant  with  signals  for 
every  imp)ortant  man.  In  this  manner  supervisors  are  always 
in  touch  with  each  other  and  the  constant  running  of  errand? 
by  high  salaried  men  is  dispensed  with.  Some  such  system 
should  be  devised  for  roundhouses. 

Coupled  with  the  subject  of  adequate  equipment  is  that  all- 
important  one,  the  service  of  supply.  Too  much  emphasis 
cannot  be  given  to  the  importance  of  having  material  where 
and  when  it  is  needed.  It  is  the  duty  of  all  supervision  to 
anticipate  needs  for  articles  not  carried  in  quantities  and  also 
to  note  any  excessive  consumption.  Where  storerooms  are 
located  at  some  distance  from  the  roundhouses  there  should 
be  auxiliaries  for  terminal  needs  placed  near  the  machine 
shops  and  tool  rooms. 
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Altered  Track  Layouts 

Before  an  engine  can  be  put  in  condition  for  service,  it 
generally  must  be  moved  from  the  receiving  point  to  its  place 
in  the  roundhouse.  The  proper  location  of  coaling  stations, 
ash  pits,  and  watercranes  will  receive  due  consideration  in 
new  construction,  but  there  are  many  terminals  now  in  exist- 
ence that  can  be  made  to  function  more  effectively  with  modi- 
iications  in  track  layouts.  One  important  terminal  was 
much  improved  by  moving  about  75  ft.  of  track,  which  made 
the  turn-table  accessible  from  both  ends  of  the  ash  pit  when 
formerly  it  was  necessary  to  make  all  movements  on  and  off 
the  same  end  when  going  to  the  roundhouse.  The  replacing 
of  an  obsolete  turn-table  tractor  by  a  modem  one  of  suffi- 
cient capacity  further  improved  conditions,  and  the  final  in- 
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stallation  of  a  100  ft.  turn-table  increased  the  efficiency  of 
this  terminal  in  a  marked  degree. 

At  some  busy  terminals  all  movements  to  and  from  the 
yard  are  made  over  a  single  switch  point.  This  has  often 
been  the  cause  of  hours  of  delay  from  derailments  at  or  near 
this  point.  There  should  be  at  least  an  emergency  outlet. 
While  the  financial  condition  of  the  railways  makes  the  im- 
mediate investment  of  funds  for  badly  needed  terminal  im- 
provement uncertain,  there  are  numerous  things  that  can  be 
done  without  great  outlay  to  improve  terminal  operations. 

Maintaining  Locomotives 

While  no  pains  should  be  spared  in  planning  terminal 
equipment,  the  fact  should  not  be  forgotten  that,  after  all, 
machines  and  tools  are  but  one  means  to  the  end  of  keeping 
locomotives  in  condition  to  earn  money  for  the  railroads.  It 
is  not  always  the  best  equipped  shop  that  is  the  most  efficient. 
To  maintain  locomotives  today  requires  greater  knowledge 
and  more  careful  supervision  than  it  did  a  few  years  back. 
Present  day  transportation  demands  large  power  units.  The 
cost  of  fuel,  oil,  and  labor  necessitates  doing  everything  pos- 
sible for  its  conservation.  It  is  but  a  waste  of  good  money 
to  install  an  expensive  device  and  then  fail  to  maintain  it. 

The  superheater  increases  locomotive  efficiency  to  a  great 
degree  provided  it  receives  a  reasonable  amount  of  attention. 
The  damper  in  particular  should  be  kept  in  good  operating 
condition.  Flues  must  be  kept  tight  and  cleaned  at  regular 
intervals,  all  honeycomb  and  cinders  being  removed.  In 
blowing  flues  a  pipe  no  larger  than  }i  inch  is  used,  as  others 
will  not  work  except  when  directly  in  line  with  the  fire  door. 
It  must  be  pushed  along  the  flue  underneath  the  unit  until 
it  will  blow  out  all  accumulation. 

The  matter  of  lubrication  is  often  neglected.  Box  packers, 
oil  cup  fillers,  lubricator  men,  and  mechanics  on  engine  truck, 
driver,  trailer  or  tender  bearings  should  be  properly  trained 
and  duly  impressed  with  the  importance  of  their  duties.  A 
hot  wheel  will  tie  up  the  most  important  engine  just  as  quick 
and  sometimes  quicker  than  less  important  ones.     No  for- 


eign matter  should  be  allowed  inside  the  box  to  work  between 
the  brass  and  the  journal.  Correct  machining,  true  journals, 
proper  alinement  and  a  little  oil  on  the  brass  will  insure  a 
successful  job. 

Tender  oil  boxes  in  time  become  worn  in  the  crown  and 
cause  unequal  bearing  on  the  key.  This  should  be  ascer- 
tained when  the  brass  is  removed  and  a  new  box  applied. 
Truck  frames  will  sometimes  become  twisted  and  throw  the 
weight  on  one  end  of  the  brass.  This  will  be  seen  by  close 
observation  of  the  top  of  the  key  and  may  be  corrected  for 
the  time  being  by  placing  a  liner  between  the  box  and  the 
arch  bar  on  the  low  end.  Many  tender  wheels  that  run  a 
little  too  warm  for  comfort  may  be  overcome  in  this  manner. 

A  good  box  packer  will  not  allow  a  cellar  to  run  with  much 
opening  under  the  journal,  or  with  waste  hanging  out  and 
syphoning  the  oil  away  but  will  call  attention  to  the  matter. 
When  a  driving  box  is  using  a  grease  cake  a  trip,  the  fault 
will  be  located  and  corrected.  If  the  rod  cup  man  will  see 
that  spindles  and  dowels  are  in  good  condition  the  rods  will 
run  with  much  less  grease  and  oil.  There  is  no  reason  ior 
a  hot  wheel  except  one — neglect.  Careful  selection  and 
training  of  box  packers  will  lead  them  to  discover  loose,  worn 
babbitt  linings  and  other  defects  of  bearings  and  engine  fail- 
ures will  be  reduced  to  a  remarkable  degree. 

Men  competent  to  move  engines  in  emergencies  when  the 
hostler  is  busy  will  reduce  the  time  mechanics  often  are  re- 
quired to  wait  for  a  move.  In  cold  weather  there  can  be  no 
more  short  sighted  policy  than  that  of  not  having  sufficient 
men  on  hand  at  ash  pits  to  clean  fires  and  to  watch  engines. 
The  delay  in  consequence  of  a  dead  fire  or  burst  feed  pipe 
will  cost  more  than  enough  to  pay  for  the  extra  man. 

The  Time  to  Care  Engine  Failures 

The  time  to  cure  an  engine  failure  is  before,  not  after  it 
occurs.  This  is  where  adequate  inspection  comes  in:  to 
learn  to  look  beneath  the  surface,  to  locate  the  unseen  cause, 
to  anticipate  a  developing  weakness.     For  example,  broken 
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tender  brake  beam  hangers  or  lost  brake  shoes  will  indicate  a 
shelled  tread  or  flat  spot  that  in  time  will  cause  trx)uble. 
When  it  is  impossible  to  maintain  piston  or  valve  stem  pack- 
ing, the  trouble  may  be  due  to  defects  inside  the  cylinder  or 
steam  chest.  Renewals  of  piston  rod  valve  stem,  cylinder 
and  valve  packings  should  be  a  matter  of  separate  record  for 
the  purpose  of  noting  unusual  amounts  of  this  work. 

There  is  sometimes  too  much  detail  connected  with  getting 
a  small  job  done.  The  inspector  finds  a  loose  nut  or  two, 
and  goes  to  the  office  to  report  the  item.  A  work  slip  must 
be  executed  and  delivered  to  the  foreman  and  then  to  the 
workman  who  performs  the  work.     The  slip  is  finally  re- 
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trolleys,  radial  cranes  on  posts,  shop  tractors  and  portable 
cranes.  Pistons,  cylinder  heads,  crossheads,  air  pumps  and 
other  parts  have  outgrown  the  two-wheeled  truck. 

Driving  and  Tender  Wheel  Drop  Pits 

The  subject  of  drop  pits  is  a  live  one.  It  is  no  less  than 
suicide  to  neglect  driving  box  repairs  on  locomotives  now 
in  use  and  this  work  requires  adequate  drop  pit  or  jacking 
equipment,  conveniently  located  in  relation  to  the  machine 
shop.  The  same  is  true  of  engine  truck  and  tender  wheel 
work.  Tlie  practice  of  uncouj)ling  and  jacking  up  a  tender 
in  order  to  remove  a  truck  and  change  a  pair  of  wheels  is 
extremely  costly  in  this  day  of  stokers,  conduit  connections 
and  lieavy  draw-bars.  Once  the  tender  wheel  drop  pit  is 
installed  it  will  undoubtedly  raise  the  standard  of  tender 
wheel  maintenance  on  account  of  the  greater  ease  of  changing 
wheels. 

There  is  room  for  improvement  in  the  design  of  drop  pit 
jacks,  especially  those  intended  for  driving  wheels.  The 
plain  air  jack  is  dangerous  and  is  being  discarded.  The 
method  of  supporting  a  pair  of  heavy  drivers  from  the  center 
of  the  axle  can  be  improved  upon  liy  an  arrangement  that 
will  enable  the  wheels  to  be  dropped  and  placed  back  on  the 
floor  without  leaving  the  rails.  This  has  been  tried  out  to 
some  extent  and  should  be  perfected.  Means  should  be  pro- 
vided to  eliminate  hand  pumping  of  large  hydraulic  jacks. 

The  hrart  of  the  roundhouse  is  the  turn-table.  There  are 
many  terminals  so  built  that  the  opposite  tracks  do  not  line 
up  and  when  there  is  no  small  engine  available,  it  is  neces- 
sary to  uncouple  tenders  of  crippled  engines  to  move  them 
into  the  house  and  sometimes  the  same  is  required  of  the  en- 
gin  t/tliWr~does  the  moving.  An  inconvenient  and  somewhat 
darfgerous  practice  consists  of  pulling  the  engine  off  the  table 
wi4h  a  cable  or  chain  attached  to  the  next  engine.     In  some 

ses  a  windlass  (operated  by  the  turn-table  tractor  motor 
would  be  of  assistance  in  this  work  but  the  installing  of  a 
small  locomotive  for  u.se  in  the  circle  is  worth  manv  times 
its  cost  to  any  fair  sized  terminal. 

There  are  many  places  where  quick  turns  of  important 
power  are  made,  and  the  turn-table  is  often  held  while  these 
engines  are  in  the  house  for  a  few  minutes.  It  has  been 
found  that  the  construction  of  a  shed  with  pits,  work  benches 
and  a  few  other  accessories  will  eliminate  this  delav  and  in 
some  cases  also  be  available  for  trial  engines  coming  from  the 
back  shop.  Many  large  terminals  are  constantly  I)eing  crip- 
pled by  men  waiting  a  turn-table  movement,  and  the  cutting 
down  of  unnecessary  turns,  with  the  assurance  of  prompt 
service  when   needed   will  be  invalual)le. 

Machine  Tools  Needed 

The  machine  >hop  is  deserving  of  more  consideration  than 
commonl}-  given  it.  It  is  generally  called  upon  for  rush  work 
and  several  different  men  may  operate  each  machine  in  the 
course  of  twenty-four  hours.  Simple,  rugged  designs,  there- 
fore, should  be  considered  in  ordering  lathes,  sliaper-.  etc., 
leaving  the  more  complicated  ones  for  back  shop  production 
work  wliere  they  can  generally  l)e  in  charge  of  one  or  two 
regular  operators.  The  roundhouse  is  no  place  for  "Lime 
ducks."  'ihdher  they  J)e  machines,  tools  or  nvn.  As  to  just 
the  equi|)inent  neecled.  that  depends  upon  what  and  how 
much  w^ork  is  expected.  A'isuming  that  parts  are  furnished 
rough  machined,  the  nn'nimum  required  for  a  roundhouse 
turning  frrim  eighty  to  one  hundred  engines  per  dav  and 
maintaining  about  forty  of  them  would  be  one  hea\'\-  dutv 
radial  drill,  one  small  drill  press,  one  .>6-inch  boring  mill, 
one  36-inch  lathe  long  enough  to  take  extended  piston  rods  or 
tender  wheels,  three  smaller  lathes  of  different  sizes,  one 
24-inch  shaper.  one  Iiolt  threader,  one  j^ipe  threader,  one  .S6- 
inch  planer,  an  emery  wheel,  a  grindstone,  a  vertical  press, 
a  forije  and  in  some  cases  a  steam  hammer.  One  little 
tliought  of.  Init  very  useful  and  cheap  machine,  is  the  power 
hack  saw. 


Nothing  can  be  more  important  than  good  and  suftieier.t 
tools.     The  roundhouse  tool  room  is  just  as  important  an  : 
should  receive  as  careful  attention  as  the  back  shoj)  t(K)l  nwr 
The  list  of  what  it  should  contain  is  too  long  to  catalog,  h'  • 
in  a  word  should   include  ever}thing  needed   in   doing  tl 
work   easily   and   well.     The   tool   room,   regardless   of  ti 
amount  and  quality  of  its  equipment,  cannot  function  witi 
out  the  aid  of  proper  supervision.     The  attendant  must  he 
man  who  will  insist  that  no  tools  leave  without  a  check  ai 
that  they  will  be  returned  in  due  time  in.^tead  of  being  hoard' 
in  some  locker.     There  are  cases  where  men  should  be  fu 
nished  with  regular  tools  and  everv'  man  should  be  able 
do  his  regular  work  without  too  many  trips  to  the  tool  rooi 
window,  but  the  tools  he  is  to  have  should  be  independei.- 


Modern    Arrangement   by   which    Locomotives   Can   Take   Water   and 

Coal   at  the   Same  Time 

of  the  regular  tool  room  supply  and  be  determined  by  some- 
fme  in  authority. 

If  is  too  often  the  caise  that  there  are  not  enough  work 
benches  and  a  man  must  go  .<ome  distance  to  fmd  a  usal»u 
vise.  This  condition  should  be  remedied.  Also,  a  liberal 
supply  of  low  platforms,  horses,  and  short  ladders  will  re- 
move the  excuse  for  the  dangerous  practice  of  standing  on 
wheelbarrows,  trucks  and  other  makeshifts. 

The  art  of  electric  welding  has  been  developed  to  a  won- 
derful degree  and  it  is  gratifying  to  note  the  new  installation- 
in  roundhou-es  of  electric  and  oxy-acetylene  welding  equip 
ment.  Defects  too  numerous  to  mention  are  now  being  cor 
rected  witliout  removal  from  the  engine  and  the  spectacle  v.i 
men  trying  with  hammer  and  chisel  to  cut  off  rusted  bolt- 
and  nuts  in  unhandy  [)laces  is  becoming  a  thing  of  the  ])a.-i 

The  exasperation  of  being  unable  to  locate  a  foreman  when 
needed  is  being  overcome  in  other  industries  bv  the  use  of 
shop  telephones  located  throughout  the  plant  with  signals  for 
every  imj)ortant  man.  In  this  manner  supervisors  are  alwav- 
ill  toudi  with  eadi  other  and  the  constant  running  of  errandr 
l;y  h'gh  salaried  men  is  dispen.^ed  with.  Some  such  svsteni 
should  be  devised  for  roundhouses. 

Coupled  with  the  subject  of  adequate  equipment  is  that  all 
important  one,  the  service  of  .supply.     Too  much  emphasi- 
(annot  l)e  given  to  the  importance  of  having  material  when 
and  when  it  is  needed.     It  is  the  dutv  of  all  supervision  to 
anticipate  needs  for  articles  not  carried  in  cjuantities  and  al-" 
to  note  any  excessive  consumption.     Where  storerooms  an 
located  at  some  distance  from  the  roundhouses  there  should 
be   auxiliaries   for  terminal   need<   placed   near  the  machine 
shops  and  tool  rooms. 
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Altered  Track  Layouts 

Before  an  engine  can  be  put  in  condition  for  service,  it 
i  enerally  must  be  moved  from  the  receiving  point  to  its  place 
jTi  the  roundhouse.  The  proper  location  of  coaling  stations, 
;  sh  pits,  and  watercranes  will  receive  due  consideration  in 
.  cw  construction,  but  there  are  many  terminals  now  in  exist- 
.  nee  that  can  be  made  to  function  more  effectively  with  modi- 
j  cations  in  track  layouts.  One  important  terminal  was 
much  improved  by  moving  about  75  ft.  of  track,  which  made 
(he  turn-table  accessible  from  both  ends  of  the  ash  pit  when 
.ormerly  it  was  necessary  to  make  all  movements  on  and  off 
ihe  same  end  when  going  to  the  roundhouse.  The  replacing 
of  an  obsolete  turn-talile  tractor  by  a  modern  one  of  suffi- 
cient capacity  further  imj)roved  conditions,  and  the  final  in- 


Water   Pit    with    Overhead    Crane    and    Side    Dump    Cars    Used    for 

Handling    Ashes 

stallation  of  u  100  ft.  tuni-tal)le  increased  the  efficiency  of 
this  terminal  in  a  marked  degree. 

At  some  busy  terminals  all  movements  to  and  from  the 
yard  are  made  over  a  single  switch  point.  This  has  often 
been  the  cause  of  hours  of  delay  from  derailments  at  or  near 
this  point.  There  should  be  at  least  an  emergency  outlet. 
While  the  financial  condition  of  the  railways  makes  the  im- 
mediate investment  of  funds  for  badly  needed  terminal  im- 
provement uncertain,  there  are  numerous  things  that  can  be 
done  without  great  outlay  to  improve  terminal  operations. 

Maintaining  Locomotives 

While  no  pains  .should  be  .'jpared  in  planning  terminal 
ecjuipmeni,  the  fact  should  not  be  forgotten  that,  after  all. 
machines  and  tools  arc  I)Ut  one  means  to  the  end  of  keepinir 
locomotives  in  condition  to  earn  money  for  the  railroads.  It 
is  not  always  the  best  equipped  .-^hop  that  is  the  most  efficient. 
To  maintain  locomotives  today  requires  greater  knowledge 
and  more  careful  supervision  than  it  did  a  few  years  back. 
Present  day  transjiortation  demands  large  jiowcr  units.  The 
cost  of  fuel.  oil.  and  lal)or  necessitates  doing  everything  jkjs- 
sible  for  its  conser\-ation.  It  is  but  a  waste  of  good  monev 
to  install  an  expensive  device  and  then  fail  to  maintain  it. 

The  superheater  increa.«es  locomotive  efficiency  to  a  great 
degree  provided  it  receives  a  reasonable  amount  of  attention. 
The  damper  in  jiarticular  .should  be  kept  in  good  operating 
condition.  Flues  must  be  kept  tight  and  cleaned  at  regular 
intervals,  all  lioneycomb  and  cinders  l)cing  removed.  In 
blowing  t1ue>  a  pi]ie  no  larger  than  -^s  inch  is  used,  as  others 
will  not  work  except  when  directly  in  line  with  the  fire  door. 
It  must  be  pushed  along  the  fine  underneath  the  unit  until 
it  will  blow  out  all  accumulation. 

The  matter  of  lubrication  is  often  neglected.  Box  packers, 
oil  cup  fillers,  lubricator  men.  and  mechanics  on  engine  truck, 
driver,  trailer  or  tender  bearings  ."should  be  properly  trained 
and  duly  impressed  with  the  importance  of  their  duties.  .\ 
hot  wheel  will  tie  up  the  most  important  engine  just  as  quick 
and  sometimes  quicker  than  less  imi)ortant  ones.     No  for- 


eign matter  should  be  allowed  inside  the  box  to  work  between 
the  brass  and  the  journal.  Correct  machining,  true  journals, 
proper  alinement  and  a  littl*  oil  on  the  brass  will  insure  a 
successful  job. 

Tender  oil  boxes  in  time  btHTome  worn  in  the  crown  and 
cause  unequal  bearing  on  the  key.  This  should  be  ascer- 
tained when  the  brass  is  removed  and  a  new  box  applied. 
Truck  frames  will  .sometimes  become  twisted  and  throw  the 
weight  on  one  end  of  tlie  brass.  This  will  be  seen  by  close 
observation  of  the  top  of  the  key  and  nia\-  be  corrected  for 
the  time  being  by  placing  a  liner  between  the  box  anil  the 
arch  bar  on  the  low  end.  Many  tender  whcH.ds  that  run  a 
little  too  warm  for  comfort  may  be  overcome  in  this  maimer. 

A  good  box  packer  will  not  allow  a  cellar  to  run  with  much 
opening  under  the  journal,  or  with  waste  lianging  out  and 
syphoning  the  oil  away  but  will  call  attention  to  the  matter. 
W  hen  a  driving  box  is  using  a  grease  cake  a  trip,  the  fault 
will  be  located  and  corrected.  If  the  rod  cup  man  will  see 
that  sjnndles  and  dowels  are  in  gotxl  condition  tlie  rods  will 
run  with  much  less  grease  and  oil.  There  is  no  reason  for 
a  hot  wheel  except  one — neglect.  Careful  selection  and 
training  of  box  packers  will  lead  them  to  discover  loose,  worn 
babJjitt  linings  and  other  defects  of  bearings  and  engine  fail- 
ures will  be  reduced  to  a  remarkable  degree. 

Men  competent  to  move  engines  in  emergencies  when  the 
hostler  is  busy  will  reduce  the  time  mechanics  often  are  re- 
quired to  wait  for  a  move.  In  cold  weather  there  can  be  no 
more  short  sighted  policy  than  that  of  not  having  sufficient 
men  on  hand  at  a.«h  pits  to  clean  fires  and  to  watch  engines. 
The  delay  in  consequence  of  a  dead  fire  or  burst  feed  I»ipe 
will  cost  more  than  enough  to  pay  for  the  extra  man. 

The  Time  to  Cure  Engine  Failures 

The  time  to  cure  an  engine  failure  is  Ix'fore.  not  after  it 
occurs.  This  is  where  adequate  inspection  comes  in:  to 
learn  to  look  beneath  the  surface,  to  locate  the  unseen  cause. 
to  anticipate  a  developing  weakness.     For  example,  broken 


View    Showing    Covered     Inspection    Pits.    Ash     Handling    Facilities 

and    Roundhouse   Proper 

tender  l)rake  1)eam  hangers  or  lost  brake  shoe-  will  indicate  a 
shelled  tread  or  tlat  s]»ot  that  in  time  will  cause  trouble. 
When  it  is  impossible  to  maintain  i)i?ton  or  valve  stem  pack- 
ing, the  trouble  may  be  due  to  defects  inside  the  cylinder  or 
steam  chest.  Renewals  of  j^iston  rod  valve  stem,  cylinder 
and  valve  jiackings  should  be  a  matter  of  separate  record  for 
the  iiurjjose  of  noting  unusual  amounts  of  this  work. 

There  is  sometimes  too  much  detail  connected  with  getting 
a  small  job  done.  The  inspector  finds  a  loose  nut  or  two. 
.ind  goes  to  the  office  to  report  the  item.  \  work  slip  must 
be  executed  and  delivered  to  the  foreman  and  then  to  the 
workman  who  performs  the  work.     The  slip  is  finallv  re- 
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turned  to  the  foreman  for  his  signature  and  then  must  be 
checked  and  filed.  This  excess  of  detail  is  being  overcome 
by  the  use  of  inspection  pits  at  the  receiving  point  where  the 
inspector  meets  the  engine  and  looks  it  over  with  the  engineer. 
A  small  force,  properly  furnished  with  small  parts,  can  do  the 
little  jobs  under  the  supervision  of  the  inspector  and  often 
the  engine  will  not  have  to  go  into  the  roundhouse  at  all  but 
will  be  ready  for  service  as  soon  as  the  fire  is  cleaned  and 
coal  and  water  taken.  If  there  are  no  inspection  pits  at  the 
terminal  in  question  the  idea  may  be  put  in  practice  inside 
the  roundhouse  and  repairs  speeded  up  to  a  considerable 
degree. 

The  work  report  clerk  as  well  as  the  inspector  should  be 
on  the  watch  for  items  reported  more  than  once  after  they  are 
signed  up  as  being  done.  This  check  will  make  it  harder 
for  the  slovenly  workman  to  get  by.  Slips  of  work  undone 
are  to  be  filed  separately  until  after  the  boiler  is  washed  when 
these  items  will  be  disposed  of.  A  well  kept  work  report  file 
is  a  true  guide  to  the  condition  of  the  power  and  to  the 
effectiveness  of  the  organization. 

Need  for  Co-operation 

Co-operation  and  mutual  confidence  between  higher  officers, 
foremen  and  workmen  must  be  obtained  or  failure  will  result 
regardless  of  equipment  or  organization.  Roundhouse  work 
•.s  spasmodic  to  a  large  extent  and  cannot  be  absolutely  re- 
duced to  routine.  In  consequence,  men  are  sometimes  very 
busy  and  then  again  they  may  be  temporarily  unemployed. 
If  at  times  when  a  man  is  out  of  a  job  he  be  permitted  to 
loaf  in  a  specified  place  that  is  in  sight  and  conv?n'ent,  he 
will  be  instantly  available  when  the  work  comes  in.  He 
should  in  no  case  be  allowed  to  get  into  cabs  or  out  of  sight. 
Men  will,  for  self  protection,  hide  away  when  the  work  is 
done  if  experience  proves  that  they  will  be  subject  to  harsh 
criticism  or  unjust  discipline  from  some  higher  official  than 
the  foreman. 

The  roundhouse  must  have  the  support  of  the  engineers 
and  firemen  and  the  only  way  to  get  it  is  by  fair  dealing  and 
practicing  the  art  of  diplomacy.  An  occasional  trip  in  a 
locomotive  cab  will  be  an  education  to  many  who  are  dis- 
posed to  criticise  these  men  for  every  little  failure  on  their 
part.  Friendship  with  the  yardmaster  and  train  despatchcr 
will  result  in  mutual  advantage.  To  learn  the  viewpoint  of 
the  other  fellow  and  to  realize  that  he  also  is  not  without  his 
troubles  will  make  smooth  many  a  rough  road  and  be  a  help 
in  time  of  trouble. 

The  very  nature  of  roundhouse  work  makes  it  highly  im- 
probable that  it  can  ever  be  easily  performed.  Men  of  high- 
est ability  are  none  too  good  for  this  important  branch  of 
railroading.  Reasonable  hours,  good  working  conditions,  and 
adequate  compensation  are  necessary  to  attract  them. 


the  pin  B  and  key  C.  Provision  can  be  made  for  pulling 
bolts  with  larger  heads  by  using  keys  of  different  thicknesses. 
A  small  cylinder  D  is  provided  with  a  plunger  having  a 
triangular  shaped  head  E.  This  plunger  is  operated  b\ 
hydraulic  pressure  obtained  by  turning  the  long  screw  in 


Frame    Bolt    Puller 

The  manual  labor  involved  in  driving  out  frame  bolts  by 
means  of  a  punch  and  sledge  hammer  is  well  understood  by 
all  who  have  had  occasion  to  remove  bolts  in  this  way.  An- 
other old  practice  in  removing  bolts  and  one  which  obtains 
even  now  in  some  shops  is  to  shoot  them  out  by  means  of  a 
gun  and  powder.  This  method  is  more  or  less  dangerous, 
however,  and  for  that  reason  usually  necessitates  waiting 
until  after  working  hours. 

A  device  which  has  proved  valuable  in  pulling  frame  bolts, 
particularly  in  difficult  places  where  it  would  be  almost  im- 
possible to  swing  a  sledge  hammer  and  where  it  would  be 
dangerous  to  operate  a  gun,  has  been  developed.  This  device 
is  shown  ready  for  operation  in  Fig.  1  and  is  said  to  require 
only  approximately  two  minutes  to  set  up  and  pull  a  bolt. 

The  operation  of  the  device  will  be  readily  understood 
from  an  examination  of  Fig.  2.  Two  short  rugged  arms  with 
mserted  hardened  jaws  A  are  connected  loo.sely  by  means  of 


Fig.  1 — view  of  Bolt  Puller  Set  Up  Ready  for  Operation 

sleeve  F.  The  long  screw  is  turned  by  an  air  motor  and  ar- 
rangements should  be  made  for  reversing  the  motor  so  that 
the  screw  can  be  backed  out  readily.  One  of  the  saddles  G 
is  applied  over  the  head  of  the  bolt  to  be  pulled  and  trans- 
mits the  pressure  from  the  cylinder  to  the  engine  frame. 


Fig.   2 — Details   of    Device   for    Pulling    Frame    Bolts 

Referring  again  to  Fig.  1,  the  method  of  setting  up  this 
apparatus  will  be  at  once  evident.  The  operation  of  the  air 
motor  increases  the  hydraulic  pressure  in  the  cylinder,  forcing 
out  the  triangular  shaped  head  with  the  following  results. 
The  jaws  will  be  pushed  together  harder  and  the  total  force 
tending  to  pull  the  bolt  will  be  increased  at  the  same  time. 


West  Burlington  Shop  cf  the  Chicago,  Burlingtcn  and  Quincy 


Revivifying  the  Railroad  Shop 

Modern    Mechanical    Facilities    Will    Inject    New 
Vigor   and   Insure    Efficient,   Economical    Service 

:v??       -.  BY   G.    W.    ARMSTRONG     -        1^ 


HONEST,  efficient,  economical  service  is  the  keynote 
sounded  by  the  Railroad  Labor  Board  in  its  recent 
decision.  It  sounds  the  public's  challenge  to  both 
management  and  men  to  secure  the  best  production  at  the 
least  expense.  It  is  a  challenge  to  management  to  study  and 
analyze  shop  facilities  with  a  view  to  replacing  obsolete, 
wasteful  methods  and  equipment  with  modem  facilities. 

An   Economic   Balance   Required    for   Increased    Capacity 

Increased  capacity  will  be  demanded  of  the  railroad  ma- 
chine in  the  future.  Increased  capacity  with  economical 
service  requires  the  greatest  results  from  the  least  investment 
and  the  minimum  expenditure  of  labor.  Cognizance  must  be 
taken  of  the  definite  relationship  between  transportation  re- 
quirements and  the  rolling  stock  and  locomotives  to  handle 
the  traffic.  Either  new  equipment  will  be  needed  to  provide 
increased  capacity  or  more  effective  service  must  be  obtained 
from  existing  equipment.  The  attainment  of  the  most 
economical  service  to  the  public  calls  for  determining  the 
economic  balance  between  the  investment  in  new  rolling  stock 
and  locomotives,  with  their  attendant  burden  upon  main- 
tenance facilities,  and  the  investment  in  additional  and  im- 
proved shop  equipment  and  facilities  to  maintain  effectively 
existing  locomotives  and  cars. 

Roundhouses  inadequate  to  promptly  turn  power  and  main- 
tain it;  repair  shops  already  overcrowded  with  work,  par- 
tially filled  with  obsolete  machine  tools,  are  totally  unfit  to 
care  for  repairs  to  additional  equipment.  Replaced  if  neces- 
sary, rearranged  as  required,  supplied  with  adequate  modern 
tools  and  equipment  these  revivified  shop  facilities  will  ac- 
complish much  to  secure  increased  capacity  from  the  present 
investment.  Every  equipment  unit  more  quickly  returned  to 
service  lessens  by  that  much  the  need  for  new  equipment 
with  its  attendant  additional  carrying  charges. 

Excuses  will  not  avail.  Private  management  has  been 
said  to  be  on  trial.    It  cannot  meet  the  test  unless  the  equip- 


ment can   l>e  maintained  under  the  stress  of  heav}-  traffic. 
What  will  the  future  answer? 

Arguments  that  greater  production  cannot  be  secured  with 
improved  tools  have  been  used  in  the  last  few  years  with 
deadening  effect  on  management  efforts.  Every  evasion  of 
responsibility  on  the  familiar  pretext:  "It  can't  be  done, 
because  of  piece-work  abolition,  national  agreements,  or 
what-not,"  is  a  psychological  stumbling  block  to  results. 
Private  management  to  survive  must  secure  results.  Man- 
agement will  secure  results  and  modem  shop  facilities  will 
help  supply  their  answer.  Turret  lathes  or  automatic  ma- 
chines must  be  employed  where  it  is  possible  to  operate  them 
with  economy.  Modem  high  power  lathes  must  be  installed 
to  replace  obsolete,  broken-down,  slow  engine  lathes.  Fa- 
cilities in  all  departments  must  be  improved  and  adapted  to 
play  their  part  in  securing  honest,  efficient,  economical 
service. 

Equip  Machines;   Don't  Merely   Buy  and  Install 

Machines  alone  will  not  suffice.  Accessories,  fixtures  and 
jigs,  adequate  and  well  designed,  must  be  supplied  when  the 
machine  is  placed  in  service.  It  is  deplorable  to  see  costly 
machine  tools  handicapped  for  the  want  of  the  small  addi- 
tional investment  to  equip  them  properly.  The  lack  of  a 
special  chuck  or  fixture  to  hold  the  work  often  means  that 
one-quarter  or  more  of  the  total  time  required  to  finish  the 
piece  is  needed  to  chuck  it;  while  with  adequate  facilities 
this  unproductive  time  could  be  cut  to  one-tenth  or  less  cA. 
the  total  time. 

The  problem  of  designing  and  furnishing  these  required 
accessories,  fixtures  or  jigs  is  often  left  to  the  local  shop 
tool-room,  which  frequently  is  inadequately  equipped  even  to 
keep  abreast  of  the  maintenance  demands  of  the  shop  tool 
equipment.  Worse  yet  is  the  condition  where  this  work  is 
done  locally  and  charged  to  the  small  tool  account,  through 
inability  to  secure  authority  for  purchases  at  less  expense 
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turned  to  the  foreman  for  hi>  signature  and  then  must  be 
checked  and  filed.  This  excess  of  detail  is  l)eing  overcome 
by  the  use  of  inspection  pits  at  the  receiving  point  where  the 
inspector  meets  tlie  engine  and  looks  it  over  witli  the  engineer. 
A  small  force,  properly  fumished  with  small  parts,  can  do  the 
little  jobs  under  the  suju'rvision  of  the  inspector  and  often 
the  engine  will  not  iiave  to  go  into  tlie  roundhouse  at  all  but 
will  be  ready  for  service  as  scnm  as  the  fire  is  cleaned  and 
coal  and  water  taken.  If  there  are  no  inspection  pits  at  the 
terminal  in  question  the  idea  ma\  be  put  in  |)ractice  inside 
the  roundhouse  ami  rei)airs  speeded  up  to  a  considerable 
degree. 

The  work  re})ort  clerk  as  well  as  the  inspector  should  be 
on  the  watch  for  items  reported  more  than  once  after  they  are 
signed  up  as  being  done.  This  check  will  make  it  harder 
for  till'  sidveidy  workman  to  get  by.  Slips  of  work  undone 
are  to  be  filed  separatelx  until  after  tin-  boiler  is  washed  when 
these  item>  will  be  disposed  of.  A  well  ke]»t  work  report  file 
is  a  true  guide  to  the  condition  of  the  p(nver  and  to  the 
effectiveness  of  the  organization. 

Need    for    (lo-operuiioii 

Co-oj)eration  and  mutual  lonfideiue  betweiii  higher  officer^. 
foremen  and  workmen  must  be  obtained  or  failure  will  result 
regardless  of  e»iuipiiuiit  or  organization.  kouiHllu)U>e  work 
-  >[>a>mo(lic  lo  a  larire  extent  and  lannot  be  alisolutely  re- 
duceil  to  routine.  In  i()nse((uence,  men  are  sometimes  verv 
busy  and  then  again  they  may  be  temporarily  unemjiloxed. 
If  at  times  when  a  man  i-  out  of  a  job  he  be  permitted  to 
loaf  in  a  specified  place  that  is  in  sight  and  conv  n'fiu.  he 
will  i>e  in.-lantly  available  when  the  work  conu>  in.  He 
>houl<l  in  no  ca.-^e  be  allowed  to  get  into  cal)S  or  out  of  sight. 
Men  will,  for  si  If  protection,  hide  away  when  the  work  is 
lUme  if  experience  proves  that  they  will  be  sul>je(t  to  harsh 
criticism  or  unjust  disci|)line  from  some  higher  official  than 
the  foreman. 

''i  he  roundhouse  must  liavr  tin-  support  of  the  engineers 
and  firemen  and  the  only  way  to  get  it  is  by  fair  dealing  and 
practicim:  the  art  of  diplomacy.  An  occasional  trip  in  a 
hxomolive  cab  will  be  an  education  to  man\  who  are  «b>- 
po.<ed  to  criticise  these  men  for  every  little  failure  on  tluir 
])art.  Triendsliiji  with  the  \ardmaster  and  train  despatcher 
will  result  m  mutual  advantage.  To  learn  the  viewpoint  of 
the  other  ftllow  and  to  realize  that  he  also  i>  n<tt  without  hi> 
troul»lt'  will  make  smooth  many  a  rough  road  and  l)C  a  help 
in  time  of  trouble. 

Tlie  ver\  nature  of  roundhouse  Avork  makes  it  highl\-  im- 
probalile  that  it  can  ever  be  easily  pt-rformed.  Men  of  high- 
est al>ilit\  are  none  too  good  for  thi~  im|>ortant  branch  of 
railroading.  kea.M)nal)le  hours,  good  working  condition^,  and 
adequate  com|)en-ation  are  jun'^sary  to  attract  iheni. 

Frame    Bolt     Piillrr 

The  manual  la])or  involved  in  driving  cait  t'r.ime  bolts  by 
mean*^  of  a  punch  and  sledge  hammer  is  well  understood  by 
all  who  have  had  (xca.-ion  to  remove  bolts  in  this  way.  .An- 
other old  practice  in  removing  bolts  and  one  which  obtains 
even  now  in  .^omc  shojis  is  to  shoot  them  out  by  means  of  a 
gun  and  powder.  This  method  is  more  or  less  dangerous, 
however,  and  for  that  rcasc;n  usually  necessitates  waiting 
until  after  working  hour-. 

.\  device  which  has  proved  valuable  in  jfulling  frame  bolt-, 
particularlx  in  difficult  places  where  it  would  l>e  almost  im- 
f)Ossible  to  swing  a  sledge  hammer  and  where  it  would  be 
dangerous  to  operate  a  gun.  ha?  lieen  developed.  This  device 
is  sh(n\n  ready  for  oj»eration  in  Fig.  1  and  is  said  to  rec|uire 
onlv  npftroximately  two  minutes  to  set  up  and  ])ull  a  boh 

The  operation  of  the  device  will  be  readily  understood 
from  an  examination  of  Fig.  2.  Two  short  rugged  arms  with 
inserted  hardenetl  laws  A  are  ccnuiected  IcHJselv  b\'  means  of 


the  pin  B  and  key  C.     I'rovision  can  be  made  for  puUiii:. 
bolts  with  larger  heads  by  using  keys  of  different  thicknesses 
A   small   cylinder  D   is   provided   with   a   plunger  having   ; 
triangular   shai)ed   head    /:.     This   ])lunger    is    operated    |. 
hydraulic   j)ressure  obtained   by   turning   the    long   screw    i' 


Fig.   t — View  of  Bolt  Puller  Set  Up  Ready  for  Operation 

-leeve  F.     The  long  screw  is  turned  b\-  an  air  motor  and  ar 
rangements  should  be  made  for  reversing  the  motor  so  that 
the  screw  can  be  liacked  out  readily.    One  of  the  sa(!dle.-  (» 
i>  ai)pliecl  over  the  lu-ad  of  the  bolt  to  be  pulled  and  tran.-- 
mit>  the  jiressure  from  the  cylinder  to  the  engine  frame. 


Fig.    2 — Details    of    Device    for    Pulling    Frame    Bolts 

Referring  again  to  Fig.  1.  the  method  of  setting  up  this 
ap()aratus  will  be  at  once  evident.  The  oi)eration  of  the  air 
motor  increases  the  hydraulic  j)ressure  in  the  cylinder,  forcing 
out  the  triangular  shaped  head  with  the  following  result*^ 
The  jaws  will  be  pushed  together  harder  and  the  total  force 
tending  to  pull  the  bolt  will  be  increased  at  the  same  time 


U'ejt  Burlington  Shop  cf  the  Chita^c,  Binlini;tiii  and  Quincy 


Revivifying  tlie  Railroad  Shop 

*     "     "  .-  <.' 

Modern    Mechanical    Facilities    ^  ill    Inject    New 
\  igor   and   Insure    Efficient,   Economical    Service    • 

BY   G.    W.    ARMSTRONG 


HOXKST.  L'tiicifnt.  economical  service  is  the  keynote 
sounded  hy  the  Railroad  Lahor  Board  in  it>  recent 
det  ision.  It  sound>  the  public's  challeniie  to  hoth 
nianaiijenient  and  men  to  secure  the  best  production  at  the 
least  e.\|)ense.  It  is  a  challenue  to  management  to  stuil}'  ami 
analyze  shop  facilities  witli  a  view  to  replacing  obsolete, 
wasteful  methods  and  equipment  with  modern  facilities. 

All    Froiiniiiir    Balaiici'    Required    for    Tnrreased    Capaeitv 

Increa>ed  cajjacity  will  l)e  demanded  of  the  railroad  ma- 
hine  in  the  future.  Increased  capacity  with  economical 
-ervice  recjuires  the  ureate>t  results  from  the  least  investment 
•ind  the  minimum  expenditure  of  lal>or.  Cognizance  must  be 
taken  of  the  definite  relationship  between  transjjortation  re- 
•juirements  and  the  rolling  stock  and  locomotives  to  handle 
the  traftic.  Either  new  equij)ment  will  be  needed  to  ]>rovide 
increased  capacity  or  more  effective  service  must  be  oi)tained 
:rom  existing  equipment.  The  attainment  of  the  most 
•conomical  service  to  the  public  calls  for  determining  the 
vonomic  Inilance  between  the  investment  in  new  rolling  stock 
and  locomotives,  with  their  attendant  burden  uj)on  main- 
tenance facilities,  and  the  investment  in  additional  and  im- 
troved  shop  ecjuipment  and  facilities  to  maintain  effectively 
•xi.sting  loc(;motives  and  cars. 

Roundhouses  inadecjuate  to  promi)tly  turn  power  and  main- 
ain  it;  re])air  sho|)s  already  overcrowded  with  work,  ])ar- 
ially  tilled  with  obsolete  machine  tools,  are  totally  unfit  to 
are  for  repairs  to  additional  e(|uipment.  Rejilacecl  if  neces- 
sary, rearranged  as  re(|uired,  su])|)lied  with  adecjuate  modern 
;<M)ls  and  e<|uii)ment  these  revivified  shop  facilities  will  ac- 
•omplish  much  to  secure  increased  capacity  from  the  jiresent 
iivestment.  Every  equipment  unit  more  quickly  returned  to 
nrvice  lessens  by  that  much  the  need  for  new  equipment 
•vith  its  attendant  additional  carrying  charges. 

Excuses  will  not  avail.  Private  management  has  licen 
>aid  to  be  on  trial.     It  cannot  meet  the  test  unless  tiie  ecjuip- 


ment  can   l>e   maintained   under  the  stres>   (jf  heavy   traffic. 
W'lhil  :c///  the  future  ausn-cr^ 

-Vrguments  that  greater  j)roduction  cannot  l;e  .secured  with 
imj)r(;ved  tools  have  been  used  in  the  last  few  \ears  with 
deadening  effect  on  management  efl'orts.  Every  evasion  of 
responsibility  on  the  familiar  prc-te\t :  '"It  can't  be  dnne. 
because  of  pivce-work  al»olition,  national  agreements,  or 
what-not,"  is  a  psychological  stumbling  block  to  result*. 
Private  management  to  survive  must  secure  results.  Man- 
agement '.iill  secure  results  and  nKxlern  >]iop  facilities  will 
he!])  >ui)jtly  their  an>wer.  Turret  latlies  or  automatic  ma- 
chines must  be  employed  where  it  is  possible  to  oiKTate  tluin 
with  economy.  Modern  high  power  lathes  must  l>e  installed 
to  replace  obsolete,  broken-down,  slow-  engine  lathes.  Fa- 
cilities in  all  de])artment>  must  be  imi)roved  and  adapted  to 
play  their  part  in  securing  honest,  efficient,  economical 
service.  ' 

Kt|ui|)   MachinoM    Doirt   Merely   Hu>    aiul   IlI^tall 

Machines  alone  will  not  suffici'.  Accessories,  fixture-  and 
jigs,  adecjuato  and  well  designed,  must  l)e  .-upplied  when  the 
machine  is  placed  in  service.  It  is  deploral)le  to  .see  costlv' 
machine  tools  handicapped  for  the  want  of  the  small  addi- 
tional investment  to  eciuij)  them  properlv.  The  lack  of  a 
-pecial  chuck  or  fixture  to  hold  the  work  oftc-n  means  that 
one-(|uarter  or  more  of  the  total  time  required  to  finish  the 
piece  is  needed  to  dukk  if,  while  with  ade<|Uate  facilities 
this  unprcKluctive  time  could  be  cut  to  one-tenth  or  les>  of 
the  total  time. 

The  prol)lem  of  designing  and  furnishing  these  required 
acces.sories,  fixtures  or  jigs  is  often  left  to  the  ]<k\i1  shoj) 
tool-room,  which  frc^cjuently  is  inadc«juatel\-  e<|uipiK'd  even  to 
kecj)  abreast  of  the  maintenance  demands  of  the  shop  tool 
equipment.  Worse  yet  is  the  condition  where  this  work  is 
done  locally  and  charged  to  the  small  tool  account,  through 
inability  to  secure   authority   for  jmrchases  at   le.ss  e\|K'nse 
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from  qualified  tool  and  fixture  manufacturers  because  this 
would  properly  be  classed  as  a  capital  expenditure  and  con- 
sequently require  an  executive  appropriation.     Locomotives 

.;  would  not  be  purchased  without  lubricators,  air  brakes  or 
other  parts  required  to  make  them  complete.  They  are 
placed  into  service  ready  to  perform;  why  not  a  machine  tool 

.    also? 

A  Vision  Required  for  the  Future 

The  need  of  the  future  is  a  vision,  not  of  what  has  been 
used  in  railroad  shops,  but  what  with  profit  can  be  used 
there.  The  past  decade  has  been  one  of  intense  development 
in  industrial  shop  facilities.  "Oh,  my  problem  is  so  much 
different  from  the  other  fellow's  that  I  can't  use  that"  should 
not  be  a  slogan  with  which  the  mechanical  officer  tackles  the 
problem  of  future  facilities.  Instead  it  should  be  an  eager, 
open  minded  striving  to  find  out  how  conditions  can  be  im- 
proved, or  applications  modified  so  that  the  best  mechanical 
appliances  available  shall  be  employed  in  the  maintenance 
of  railroad  equipment  to  the  end  that  honest,  economical,  effi- 
cient service  shall  be  insured. 

The  Machine  Shop 

Of  foremost  importance  in  the  problem  of  modernizing 
."•  shop  facilities  stands  the  machine  shop.  Careful  study 
should  be  made  of  the  work  requirements  of  each  tool  to 
determine  whether  it  is  suitable  for  the  purpose,  whether  it 
can  be  adapted  to  function  properly  or  whether  it  should  be 
replaced.  The  final  result  should  be  a  tool  adapted  to 
quickly,  accurately  and  cheaply  perform  its  function  in 
promptly  returning  equipment  to  service. 

Turret  lathes  are  commonly  looked  upon  as  machines  for 
production  work  only  and  one  or  more  of  them  will  be  found 
in  nearly  every  shop  finishing  set-screws,  studs  and  similar 
r  parts,  which  can  be  turned  out  far  more  cheaply  on  auto- 
;  matic  screw  machines.  There  is  a  field  for  both  and  each 
should  be  fitted  to  its  place  in  the  economical  maintenance 
of  equipment. 

Turret  lathes  can  be  used  with  advantage  for  virtually  all 

..  chucking   work.      A   large   proportion   of   the  engine   lathes 

'  found  in  the  average  shops  are  used  continuously  as  chucking 


bushings  as  well  as  other  chucking  work  and  miscellaneous 
bar  stock  turnings.  A  dead  center  can  be  placed  on  one 
turret  face  if  desired  and  the  machine  used  as  an  engim. 
lathe  with  a  turret  post,  if  provided  with  a  side  carriage. 

A  point  in  the  selection  of  a  turret  lathe  worth  considering: 
is  to  secure  a  machine  with  the  greatest  degree  of  universal 
application  and  the  widest  range  with  standardized  tooling 
equipment. 

Vertical  boring  mills  with  side  heads  and  turret  tool  posi 
boring  heads  have  been  introduced  to  a  considerable  extent 
in  railroad  shop  operation.  They  have  especially  been  foun(i 
well  adapted  to  driving  box  boring  and  facing,  piston  heati 
and  cylinder  head  repairs  and  piston  and  piston  valve  pack- 
ing ring  production.     This  type  of  machine,  due  to  its  cen- 


Turret    Lathe  Tooled   to    Machine    Piston    Valve   Spiders 

machines.  The  turret  lathe  with  a  side  carriage  carrying  a 
turret  tool  post  reduces  the  time  required  for  changing  tools 
and  possesses  the  additional  advantage  that  if  more  than 
one  piece  is  required  the  stops  can  be  quickly  set  for  at  least 
a  rough  approximation  as  to  size,  allowing  quick  roughing 
down  with  the  usual  calipering  or  measuring  for  finished 
size.  While,  of  course,  production  time  on  a  turret  lathe 
requires  a  reasonable  run  of  similar  parts,  the  lack  of  quan- 
tity requirements  does  not  preclude  the  possibility  of  profit- 
able employment  of  turret  lathes. 

One  railroad  has  even  found  turret  lathes  advantageous  in 
roundhouse  machine  shops   for   finishing   rod   brasses   and 


Truing    Main    Rod    Ends  on    Vertical    Miller 

tralized  control  and  multiple  tooling  possibilities,  combined 
with  a  complete  cutting  lubricant  system  (little  used  in  rail- 
road shops),  has  large  opportunities  as  a  "cost-cutting"  tool. 

The  horizontal  boring,  drilling  and  milling  machine  is  an 
almost  indispensable  adjunct.  Aside  from  its  usefulness  on 
awkward  jobs  such  as  machining  a  steam  pipe,  its  field  lies 
in  finishing  those  parts  which  require  several  successive 
operations,  which  on  this  machine  can  be  performed  with  the 
same  set-up.  Thus  parts  similar  to  a  slide  valve  steam  chest 
can  be  quickly  and  economically  finished,  as  they  can  be 
bored  for  the  packing  gland,  drilled  and  tapped  for  the  gland 
studs  and  faced  with  a  face  mill  at  one  setting. 

Heavy  duty  drill  presses  with  cross  feed  or  compound 
table  have  been  profitably  employed  in  some  shops.  This 
type  of  drill  press  can  be  used  in  many  cases  with  the  addi- 
tion of  simple  chucking  jigs  or  fixtures  to  replace  engine 
lathes,  boring  mills  and  other  machines,  aside  from  its  de- 
sirability as  a  rapid  production  drilling  machine. 

Milling  machines  are  included  among  the  production  tools 
which  have  been  largely  neglected  by  railroad  men.  Heav}' 
knee  type  milling  machines  as  well  as  slab  milling  machines 
are  available,  which  are  astounding  in  their  accomplishments 
as  "hogs"  for  metal  removing.  Stress  is  too  often  placed  in 
the  avoidance  of  these  machines  on  the  expense  involved  in 
milling  cutters.  Contrasting  the  finished  result  and  produc- 
tion time  with  the  economy  in  floor  space  compared  with 
other  machines  frequently  required  for  the  same  work,  cost 
of  milling  cutters  does  not  become  the  drawback  it  is  so  often 
considered. 

Cast  steel  driving  box  wedges  have  been  milled  on  knee 
type  milling  machines  in  an  average  time  of  15  to  18  min. 
floor  to  floor,  finished  complete  as  compared  with  an  average 
of  40  to  45  min.  upon  a  planer,  machining  the  parts  in  large 
gangs  and  requiring  three  operations  with  a  period  of  two 
to  three  weeks  to  finish  them  economically. 

Front  and  back  ends  of  main  rods  as  well  as  main  rod 
straps  have  been  readily  finished  by  means  of  a  small  diame- 
ter spiral  mill  on  a  vertical  knee  type  milling  machine  so 
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thai  only  a  slight  amount  of  filing  to  break  the  sharp  corners 
ua-  required.  The  value  of  the  true  surface  in  rods  re- 
pai'"ed  by  this  method  is  difficult  to  estimate,  insuring  as  it 
d(x^  a  much  better  fit  of  the  brasses. 

{.rrinding  machines  are  another  class  of  tools  neglected  in 
some  railroad  shops.  The  cylinder  grinder,  cylindrical 
irrinder  and  surface  grinder  all  have  their  possibilities,  and 
iar^e  possibilities,  in  efficient  and  economical  shop  operation. 
Accuracy,  minimum  reduction  of  metal,  superior  finish,  and 
workability  of  hardened  surfaces  are  salient  characteristics  of 
the  grinding  process.    Finishing  many  parts  by  the  grinding 


Machine   for   Grinding    Extended    Piston    Rods,    Crank    Pins,   Trailer 

and    Driving  Axles 

process  permits  the  reduction  to  a  minimum  of  rough  casting 
or  forging  weight  which  in  case  a  considerable  number  of 
jiarts  are  used  annually  involves  no  mean  item  of  saving. 
Exhaust  nozzles  can  be  ground  from  the  rough  casting,  valve 
packing  strips  can  be  finished  from  the  rough  as  well  as 
crank-pin  washers,  driving  box  cellars,  slide  valve  faces  and 
numerous  other  parts  without  other  operations  being  required. 
"Why  should  I  finish  by  grinding,  requiring  two  machines 
to  handle,  when  I  can  finish  it  in  the  machine  first  handling 
it,"  is  the  usual  query.    If  the  work  is  properly  prepared  to 


as  accurately  or  quickly  by  turning  as  they  can  by  grinding. 

Ground  pins  used  in  conjunction  with  ground  bushings 
permit  of  accurately  supplying  the  proper  clearance.  One 
road  has  even  considered  this  element  of  sufficient  importance 
in  motion  work  maintenance  to  warrant  placing  a  number 
of  10  in.  by  36  in.  plain  grinding  machines  in  the  roundhouse 
machine  shops. 

Cylinder  grinders  are  being  used  to  advantage  not  only  in 
accurately  and  quickly  grinding  holes  and  bushings  which 
could  be  bored  but  also  in  repairing  parts  which  it  would 
be  virtually  impossible  to  finish  by  any  other  process  owing 
to  the  limited  thickness  of  the  wall.  This  type  of  machine  is 
being  used  to  grind  bushings  in  all  kinds  of  motion  work 
parts,  triple  valves,  knuckle  pin  bushings,  link  trunnions, 
automatic  fire  door  cylinders,  and  numerous  other  parts. 

Automatic  machines  have  been  installed  by  some  railroads. 
Their  possibilities  in  reducing  maintenance  cost  have  as  yet, 
however,  been  but  little  appreciated.  It  is  true  that  to  secure 
the  utmost  economy  from  automatic  machine  operation 
reasonably  long  production  runs  must  be  scheduled  for  them 
but  it  is  not  impossible  to  employ  them  profitably  on  what 
would  be  considered  in  commercial  work  inadequate  runs. 
Even  if  only  one  multiple  spindle  automatic  screw  machine 
can  be  installed  in  a  shop  and  requires  an  operator  for  that 
machine   alone;    it  is  possible   to  operate   it  economically. 


Truing  a  Crank  Pin  on  a  tO-ln.  by  36-in.  Grinding  Machine 

be  ground  economically,  the  total  production  time  is  reduced. 
Turned  parts  to  be  finish-ground  should  be  roughed  out  with 
a  coarse  feed  (proportioned  to  the  diameter)  permitting  rapid 
production  in  finishing. 

Aside  from  any  decrease  in  production  time  and  conse- 
quently of  production  cost,  is  the  accuracy  of  size  control 
and  superiority  of  finish.  A  ground  surface  possesses  a 
greater  density  than  a  turned  surface,  which  alone  tends  to 
give  better  service  and  greater  life.   Parts  cannot  be  finished 


Single  Spindle  Automatic  Mal<ing  Motion  Worl<  Bushings 

Conservatively  estimated,  three  times  the  production  of  a 
single  turret  lathe  can  be  secured  from  one  four-spindle  auto- 
matic machine.  Allowing  for  excessive  loss  of  time  to  set  up 
for  short  runs  of  work,  and  even  idle  time  on  the  part  of 
the  machine,  it  is  possible  to  secure  an  output  equivalent  to 
two  turret  lathes.  Supplementing  a  multiple  spindle  auto- 
matic screw  machine  for  small  bar-stock  work  such  as  studs, 
rod  dowels,  etc.  with  a  larger  size  single  spindle  automatic 
screw  machine  for  motion  work  pins,  bushings  and  other 
kindred  parts,  it  can  be  readily  seen  that  with  one  operator 
for  these  two  machines  the  possibilities  for  economical  opera- 
tion are  very  much  increased. 

Automatic  chucking  machines  virtually  duplicate  turret 
lathe  chucking  practice  as  far  as  set  up  and  tooling  are  con- 
cerned. The  main  modification  lies  in  the  mechanical  per- 
formance of  the  work  cycle  rather  than  the  manual  per- 
formance, thus  permitting  one  man  to  operate  two  machines. 
This  type  of  machine  can  be  used  ver}'  advantageously  for 
finishing  air  pump  piston  heads,  piston  valve  packing  rings, 
oil  cup  covers,  crank  pin  washers,  front  end  main  rod  wash- 
ers, boiler  check  bodies,  valves,  and  similar  parts. 

Heat  Treatment  of  Tools 

To  realize  the  benefit  of  modem  machine  tool  equipments 
it  is  essential  that  proper  heat  treatment  of  the  necessary 
tools  be  secured  and  that  this  heat  treatment  is  directly  imder 
the  control  of  the  toolroom  foreman.    P\Tometers  should  be 
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from  (|ualificcl  tool  and  fixture  manufacturer.-;  because  this 
wculd  properly  he  classed  as  a  capital  exin-nditure  and  con- 
Mijucntly  require  an  executive  appropriation.  Locomotives 
would  not  be  purcha.'^cd  without  lubricators,  air  brakes  or 
othiT  parts  rc'«|uired  to  make  them  complete.  They  are 
]>laced  into  service  ready  to  perform:  why  not  a  machine  tool 
also? 

A   Vision   Required   for  llie  Fulure 

The  need  of  the  future  is  a  vision,  not  of  what  ha>  bein 
used  in  railroad  shop.*^,  but  what  with  profit  can  be  used 
there.  Tlie  pa.<t  decade  has  been  one  of  intense  development 
in  inchisirial  shop  facilities.  ••()h.  my  problem  is  so  much 
(bfferent  from  the  other  fellow's  that  I  can't  use  that"  should 
not  be  a  slogan  with  which  the  mechanical  officer  tackles  the 
prol)lem  of  future  facilities.  Instead  it  should  be  an  eauer, 
open  niindt'd  strivini;  to  Inid  out  how  conditions  can  be  im- 
])r()ved.  or  ai>[>lit alions  modifii'd  .so  that  the  best  meihanical 
appliances  availal)le  shall  l»e  employed  in  the  maintenance 
of  railroad  e<|uipmint  to  the  end  that  honest,  economical,  eft'i- 
cient  service  shall  be  insured. 

The  Maeliiiie  Shop 

Of  foremost  inijiortance  in  the  problem  of  nioderni/inu 
shop  facilities  .-•uiiuls  the  machine  .-hoj).  Careful  study 
should  be  made-  of  the  work  requirements  of  each  tool  to 
(Kti-rmine  whetlur  it  is  suitable  for  the  jiurjxise.  whether  it 
cm  be  adapted  U*  function  ])roperly  or  whether  it  should  be 
replaced.  The  final  result  should  be  a  tool  adapted  to 
(juickly.  accurately  and  cheaply  perform  its  function  in 
jiromptly  returnin-z  e<|uipment  to  service. 

Turrit  I'lthcs  are  commonly  looked  upon  a-  madiiius  for 
prockiciion  work  only  and  one  or  more  oi"  them  will  be  found 
in  nearlv  every  shoj)  fini>hiim  set-screws.  >tud>  and  .-imilar 
parts,  which  can  be  turned  out  far  more  eluaply  on  auto- 
matic screw  maehines.  There  is  a  lu'ld  for  both  and  each 
.-hould  be  t'ltted  to  its  place  in  the  economical  maintenance 
of  eijuipnient. 

'Jurret  lathes  can  \k-  um(I  with  advantage  for  virtuall}  all 
chuikin^  work.  .\  lariji'  proportion  of  the  en<:ine  lathes 
found  in  the  avera-ze  -liop-  .irr  u-rd  r(intinunu<l\   as  iluuking 


'         ,    Turret    Lathe    Tooled    to    Machine    Piston    Valve    Spiders 

m.uhine.-.  TIk-  turret  lathe  with  a  -i(U'  carriage  carrying  a 
turret  tool  post  reduce-,  the  time  rct|uired  for  changing  tools 
and  posses.ses  the  additional  advantage  that  if  more  than 
one  j>iece  is  reijuired  the  stops  can  Ijc  quickly  set  for  at  lea-t 
a  rougii  approximation  as  to  >ize.  allowing  f|uick  roughing 
down  with  the  u-ual  calipering  or  measuring  for  tlnished 
size.  While,  of  course,  j»roduction  time  on  a  turret  lathe 
retjuires  a  rea.-onable  run  of  similar  parts,  the  lack  of  quan- 
titv  rer|uirements  does  not  i)reclude  the  possibility  of  profit- 
able emjiloyment  of  turret  lathes. 

One  railroad  has  even  found  turret  lathes  advantageous  in 
roundhouse    machine    -hop«    for    finishing    rod    brasses    and 


bushings  as  well  as  other  chucking  work  and  niiscellaneou 
bar  stock  turnings.  A  dead  center  can  l)e  jdaced  on  oj-, 
turret  face  if  desired  and  the  machine  used  as  an  engiii 
lathe  with  a  turret  post,  if  provided  with  a  side  carriage. 

A  point  in  the  .selection  of  a  turret  lathe  worth  considcrin 
is  to  .secure  a  machine  with  the  greatest  degree  of  univers;i 
a|)plieation   and  the   widest   range  with  standardized  toolin, 
(•(juipment. 

Vertical  borivg  mills  with  side  heads  and  turret  tool  pes 
i)oring  heads  have  been  introduced  to  a  considerable  exten 
in  railroad  shop  operation.  They  have  especially  been  foun. 
well  adapted  to  driving  box  boring  and  facing,  piston  hea: 
and  cylinder  head  repairs  and  piston  and  piston  valve  pack 
ing  ring  jiroducti(;n.     'Ibis  t\pe  of  machine,  due  to  its  cen 


Truing    Main    Rod    Ends   on    Vertical    Miller 

tralizcd  control  and  multiple  tooling  possibilities,  comliinec^ 
with  a  comi)lete  cutting  lubricant  system  (little  used  in  rail 
road  shops),  has  large  opportunities, as  a  ''cost-cutting"  tool 

The  horizontal  boring,  drilling  and  milling  machine  is  an 
almost  indispensable  adjunct.  Aside  from  its  usefulness  or. 
awkward  jobs  such  as  machining  a  steam  [npe,  its  lield  lie? 
in  finishing  those  parts  which  require  several  successiv< 
operations,  which  on  this  machine  can  be  performed  with  tht 
same  set-up.  Thus  parts  similar  to  a  slide  valve  steam  chest 
can  be  quickly  and  economically  fini.shed.  as  they  can  be 
bored  for  the  packing  gland,  drilled  and  tapped  for  the  gland 
studs  and  faced  with  a  face  mill  at  one  setting. 

Heavy  duty  drill  presses  with  cross  feed  or  compound 
table  have  been  ])rofitabl\-  employed  in  some  shops.  Thi- 
tyi)e  of  drill  i)ress  can  be  used  in  many  cases  with  the  addi 
tion  of  simjjle  chucking  jigs  or  fixtures  to  replace  engim 
lathes,  boring  mills  and  other  machines,  aside  from  its  de- 
piral)ility  as  a  rapid  production  drilling  machine. 

Milling  machines  are  included  among  the  jiroduction  tool- 
which  have  been  largely  neglected  by  railroad  men.  Heav} 
knee  type  milling  machines  as  well  as  slab  milling  machine- 
are  available,  which  are  astounding  in  their  accom{)lishment- 
as  "hogs""  for  metal  removing.  Stress  is  too  often  placed  ii. 
the  avoidance  of  the.sc  machines  on  the  expen.se  involved  in 
milling  cutters.  Contra.stino;  tlie  finished  result  and  produc- 
tion time  with  the  economy  in  lloor  sjiace  compared  with 
other  machines  fre(|ucntly  re«iuired  for  the  same  work,  cost 
of  milling  cutters  does  not  become  the  drawback  it  i.s  so  ofter. 
considered. 

Cast  steel  driving  box  wedges  have  been  milled  on  knet 
t\])e  milling  machines  in  an  average  time  of  15  to  18  min 
lloor  to  floor,  finished  complete  as  compared  with  an  average 
of  40  to  45  min.  u})on  a  planer,  machining  the  parts  in  large 
gangs  and  rec|uiring  three  operations  with  a  period  of  two 
to  three  weeks  to  finish  them  economically. 

Front  and  back  ends  of  main  rods  as  well  as  main  rod 
straps  have  been  readily  fini.'ibed  l»y  means  of  a  small  diame- 
ter spiral  mill  on  a  vertical  knee  type  milling  machine  so 
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only  a  slight  amount  of  tiling  to  break  the  sharp  corners 
required.     Tlie  value  of   the   true  surface   in   rods  re- 
ed by  this  method  is  difficult  to  estimate,  insuring  as  it 
-  a  much  better  fit  of  the  brasses. 

', rinding  machines  are  another  class  of  tools  neglected  in 
:c  railroad  shops.  The  cylinder  grinder,  cylindrical 
idtr  and  surface  grinder  all  have  thtir  possibilities,  and 
:e  possibilities,  in  efficient  and  economical  shop  operation, 
uracy,  minimum  reduction  of  metal,  sujK-rior  finish,  and 
kability  of  hardened  surfaces  are  salient  characteristics  of 
grinding  i)rocess.    Finishing  many  parts  by  the  grinding 


Mflchine    for    Grinding    Extended    Piston    Rods,    Crank    Pins,   Trailer 

and    Driving   Axles 

j-rocess  permits  the  reduction  to  a  minimum  of  rough  casting 
iir  forging  weight  which  in  case  a  considerable  number  of 
p.irts  are  used  annually  involves  no  mean  item  of  saving. 
J'\liaust  nozzk'S  can  be  ground  from  the  rough  casting,  valve 
jKicking  strips  can  be  finished  from  the  rough  as  well  as 
\rank-[)in  washers,  driving  box  cc-llars,  slide  valve  faces  and 
niiniercus  other  parts  without  other  operations  lieing  rc(|uiretl. 
Why  should  I  finish  by  grinding,  requiring  two  machines 
ti)  handle,  when  I  can  finish  it  in  the  machine  first  handling 
it."  is  the  usual  query.    If  tlie  work  is  properly  prepared  to 
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Truing  a  Crank  Pin  on  a   10- In.   by  36-ln.   Grinding    Machine    ' 

h  •  ground  economically,  tho  total  production  time  is  reduced. 
J  urned  ])arts  to  be  finish-ground  should  be  roughed  out  with 
it  coarse  feed  (proportioned  to  the  diameter)  permitting  rapid 
]  'oduction  in  finishing. 

-Aside  from  any  decrease  in  production  time  and  conse- 
quently of  production  cost,  is  the  accuracy  of  size  control 
aid  superiority  of  finish.  A  ground  surface  possesses  a 
greater  density  than  a  turned  ."iurface,  which  alone  tends  to 
S've  better  service  and  yreatcr  life.    Parts  cannot  be  finished 


as  accurately  or  quickly  by  turning  as  they  can  by  grinding. 

Ground  j)ins  used  in  conjunction  with  ground  bu^hings 
permit  of  accurately  .'supplying  the  proper  clearance.  One 
road  has  even  considered  this  element  of  sufficient  importance 
in  motion  work  maintenance  to  warrant  placing  a  numbtT 
of  10  in.  by  36  in.  plain  grinding  machines  in  the  roundhouse 
machine  shops. 

Cylinder  grinders  are  being  used  to  advantage  not  only  in 
accurately  and  quickly  grinding  holes  and  bushings  which 
could  be  bored  but  also  in  repairing  part>  which  it  would 
be  virtually  impossible  to  finish  by  any  other  process  owing 
to  the  limited  thickne>s  of  the  wall.  This  type  of  machine  is 
being  used  to  grind  bushings  in  all  kinds  of  motion  work 
f)arts,  trijile  valves,  knuckle  pin  bushings,  link  trunnions, 
automatic  fire  door  cylinders,  and  numerous  other  parts. 

Automntic  machines  have  been  installed  by  some  railroads. 
Their  possibilities  in  reducing  maintenance  cost  have  as  yet, 
however,  been  but  little  api)reeiated.  It  is  true  that  to  secure 
the  utmo.>:t  economy  from  automatic  machine  operation 
reasonabl\-  long  production  runs  must  Ite  scheduled  for  them 
but  it  is  not  impossible  to  employ  them  profitaldv  on  what 
would  be  considered  in  commercial  work  inadequate  runs. 
Kven  if  onl}  one  multiple  spindle  automatic  screw  machine 
can  Im}  installed  in  a  shop  and  requires  an  operator  for  that 
machine   alone;    it    is   possible   to  0|)erate    it   economically. 


Single  Spindle  Automatic  Making  Motion  Work  Bushings 

Conservatively  estimated,  three  times  the  j)roductitjn  of  a 
single  turret  lathe  can  be  secured  from  one  four-spindle  auto- 
matic machine,  .\llowing  for  excessive  loss  of  time  to  .set  up 
for  short  runs  of  work,  and  even  idle  time  on  the  part  of 
the  machine,  it  is  possible  to  secure  an  output  equivalent  to 
two  turret  lathos.  Supplementing  a  multiple  spindle  auto- 
matic screw  macliine  for  small  bar-stock  work  such  as  studs, 
rod  dowels,  etc-.  Avith  a  larger  size  sinslc  s])indlc  automatic 
screw  machine  for  motion  work  pins,  bushings  and  other 
kindred  parts,  it  can  be  readily  seen  that  with  one  operator 
for  these  two  machines  the  possibilities  for  economical  opera- 
tion are  very  much  increased. 

Automatic  chucking  viachims  virtually  duplicate  turret 
lathe  chucking  practice  as  far  as  set  up  and  t(K>ling  are  con- 
cerned. The  mafn  modification  lies  in  the  nvchanical  per- 
formance of  the  work  c>cle  rather  than  the  manual  per- 
formance, thus  permitting  one  man  to  operate  two  machines. 
This  tyjK'  of  machine  can  be  used  very  advantageously  for 
finishing  air  pump  piston  heads,  piston  valve  packing  rings, 
oil  cup  covers,  crank  pin  washers,  front  end  main  rod  wash- 
ers, boiler  check  bodies,  valves,  and  similar  parts. 

Heat  Trealiiient  of  Tool» 

To  realize  the  benefit  of  modern  machine  tool  equipments 
it  is  essential  that  proper  heat  treatment  of  the  necessary 
tools  l)e  secured  and  that  this  heat  treatment  is  directly  under 
the  control  of  the  toolroom  foreman.    Pvrometers  should  be 
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used  to  measure  the  lieat,  the  scleroscope  to  check  the  decree 
of  hardness  and  easily  controlled  heating  and  drawing  fur- 
naces used  to  insure  uniform,  satisfactory^  results.  Gas  fur- 
naces can  l)e  mechanically  controlled  to  maintain  a  uniform 
temperature  while  there  are  a  number  of  good  electric  hard- 
ening furnaces  on  the  market  giving  a  very  delicate  range  of 

control. 
•J.  Blacksmith  Shops 

Drof>  haintnrrs — Standardization  of  parts  and  the  reduc- 
tion of  weight  of  parts  are  l)Oth  in  line  with  progressive 
ec|uipment  design  and  maintenance  economy.  Standardiza- 
tion makes  the  drop  hammer  possible  while  the  use  of  drop 
forgings  as  a  substitute  for  castings  permits  reduction  in 
weight  without  sacrificing  strength.  It  is  possible  by  the 
drop  forging  process  to  secure  greater  strength  with  less  metal 
than  by  any  other  forging  process.  Much  of  the  work  suitable 
for  drop  forging  can  be  done  with  the  forging  machine.  But 
as  stated,  drop  forging  makes  possible  in  many  cases  a  reduc- 
tion in  rough  forged  weight,  and  also  frequently  the  produc- 
tion of  an  article  requiring  little  or  no  machining  to  prepare 
it  for  use.  Crank  pin  collars  can  be  readily  forged,  requiring 
only  to  be  surface  ground  on  one  or  both  faces  to  be  used. 
Oil  cup  covers,  coal  picks,  cylinder  cock  valves,  rod  keys,  all 
can  be  drop  forged  under  a  drop  hammer  not  larger  than 
2,500  or  3,000  lb. 

Hammer  Heading  Machines — Many  of  the  bolts  used  in 
large  quantities  in  car  repairs  and  in  considerable  quantities 
in  the  locomotive  department  can  be  more  cheaply  manufac- 
tured by  hammer  heading  machines  having  increased  ca- 
pacity over  the  average  type  of  forging  machine.  Supple- 
menting improved  heading  methods  with  modern,  properly 
designed,  high-speed  thread  cutting  machines,  bolts  can  be 
produced  with  less  expense,  with  better  shap)ed  heads  and 
accurately  cut  threads,  which  will  insure  greater  holding 
power. 

Bolt  Turning  Machines — There  is  also  another  large  field 
for  development  in  the  production  of  bolts.  With  careful 
study,  the  use  of  a  tapered  bolt,  and  the  maintenance  of 
standard  gages  and  reamers,  it  is  possible  to  effect  large 
economies  in  the  cost  of  fitted  bolts  besides  insuring  a  better 
fit  Ijecause  of  an  accurately  turned  bolt  and  a  properly  reamed 
hole.  One  man  can  operate  a  four-spindle  bolt  turning  ma- 
chine, and  allowing  for  time  lost  in  setting  bolt  turning  heads, 
regrinding  cutter  blades,  idle  time,  etc.,  it  is  possible  to  turn 
out  at  least  twice  as  much  work  as  by  the  usual  bolt  turning 
lathe. 

The  Boiler  Shop 

Hand  flanging  of  sheets  is  the  method  still  used  in  a  great 
many  boiler  shops.  The  expense  of  large,  powerful  hydraulic 
flanging  presses  cannot  be  justified  in  the  average  shop,  owing 
to  the  excessive  overhead  charges  and  the  restricted  use. 
Nevertheless,  it  is  possible  to  virtually  eliminate  hand  flang- 
ing of  boiler  sheets  and  oftentimes  car  sheets.  By  means  of 
a  pneumatic  flanging  press  all  outside  flanges  can  be  finished 
on  flue  sheets,  door  sheets,  other  boiler  parts  and  car  shapes. 
An  additional  advantage  is  that  sheets  as  thick  as  y%  in.  or 
Yz  in.  can  even  be  flanged  cold.  Inside  turned  flanges  such 
as  door-holes  still,  however,  require  to  be  flanged  by  hand 
unless  some  type  of  hydraulic  press  is  available,  owing  to 
the  large  throat  of  the  machine  required  to  take  in  such  work 
combined  with  the  sharp  radii  of  such  flanges. 

New  and  heavier  locomotive  equipment  has  introduced  a 

problem  in  a  large  number  of  shops  in  the  preparation  of 
boiler  sheets.  Existing  shears  and  bending  rolls  have  been 
found  of  insufliicient  capacity  to  take  care  of  the  heavy  plates 
demanded  for  large  power.  New  and  larger  bending  rolls 
furnish  the  only  answer  to  one  need.  Shearing  problems, 
however,  can  be  solved  by  the  introduction  of  new  methods, 
which  are  receiving  wide  consideration  in  the  plate  and  boiler 
construction  field  and  have  been  introduced  to  some  extent 


by  at  least  one  railroad.  Mechanically-actuated  traveling 
gas  cutting  torches  have  proven  verj'  efficient  in  shearii,.r 
these  large  parts.  The  torch  is  fed  along  mechanically  at  a 
uniform  rate,  and  it  is  possible  to  secure  an  edge,  eith  r 
beveled  or  at  right  angles,  which  is  .smoother  than  the  averi^'c 
sheared  edge.  Other  mechanical  and  pantograph  devices  ao 
available  for  trimming  the  flanged  sheets  to  a  beveled  ed  e 
to  facilitate  caulking  or  for  cutting  out  sheets  of  irregul  r 
shape. 

Electric  Spot  Welding — Ash  pan  assembling  has  he  n 
simplified  in  at  least  one  railroad  shop  by  the  use  of  n 
electric  spot  welder.  This  reduces  the  work  of  laying  (  :t 
and  punching  holes  for  rivets  and  riveting,  to  the  one  opci  - 
tion  of  s{X)t  welding  with  the  machine.  The  electric  sj  ;t 
welder  has  also  been  used  successfully  in  assembling  loc  - 
motive  jackets,  various  kinds  of  tinware,  etc. 

Welding  Tubes  and  Flues — Another  application  of  electi  ic 
welding  which  has  as  yet  been  little  employed  is  the  brtt 
welding  of  tubes  and  flues.  This  insures  a  good,  sound  weld, 
permits  the  welding  of  safe-ends  of  any  length,  gives  a  com- 
pact and  clean  outfit,  comfortable  for  the  workman  to  handk', 
and  heats  the  two  abutting  ends  to  a  welding  heat  in  the  full 
view  of  the  operator.  Another  interesting  characteristic  is 
that  it  refuses  to  weld  tubes  which  have  become  too  thin, 
as  the  tube  will  burn  before  the  standard  safe-end  is  brought 
to  a  welding  heat. 

Another  important  development  in  flue  welding  is  the  use 
of  a  machine  holding  the  flue  rigidly  clamped  and  applying 
the  pressure  to  weld  flues  with  an  expanding  roller.  This 
method  of  welding  has  been  found  very  efficient  and  leaves 
a  flue  which  is  perfectly  smooth  inside  and  outside.  It  also 
permits  the  reclaiming  of  old  flues  by  welding  a  flue  of  con- 


Complete    Modern   Tool    Heat   Treating    Department 

siderable  length  to  the  portion  of  the  original  flue  left  after 
removing  the  safe-ends. 

Car  Department 

Progress  in  the  car  department  has  been  marked  by  the 
construction  of  shops  equipped  with  overhead  traveling,' 
cranes  and  electric  hoists  to  facilitate  the  repairing  of  car.-. 
In  addition  there  is  growing  recognition  of  the  necessity  for 
ample  equipment  of  radial  drills,  bulldozers,  forging  presse-, 
and  punching  and  shearing  machinery  to  adequately  tak ' 
care  of  the  needs  in  this  department.  The  greatest  need  in 
this  field  is  for  the  further  development  of  well-equipped 
car  repair  shops,  permitting  repairs  to  be  made  wholly  under 
cover  during  inclement  weather. 

Among  the  developments,  as  yet  limited,  is  the  use  o 
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portable  electric  drills  to  relieve  overloaded  air  compressor 
units.  Compressed  air  distribution  involves  large  losses  in 
po'ver  owing  to  frictional  resistance  in  air  flow  through  piping 
systems,  leakage,  water  content,  at  least  under  some  weather 
an  1  temperature  conditions,  and  the  inefficiency  of  the  power 
units  (compressor  and  hammer  or  motor) ;  making  it  the 
mcst  expensive  power  transmitting  medium  available  in  shop 
operation.  Pneumatic  hammers  must  still  be  used  for  riveting 
steel  cars.  Pneumatic  motors  can  be  replaced  by  electric 
drills,  increasing  the  potential  riveting  capacity  of  the  car 
re]  lair  yard  or  shop ;  and  employing  a  cheaper  power  medium 
and  one  transmitted  with  greater  effectiveness  and  decreased 
power  loss. 

Mechanical  Handling  Devices 

Mechanical  handling  devices  have  not  received  the  consid- 
eration which  they  warrant,  in  view  of  the  high  wages  and 


Electric  Tractor   Hauling    Bolt  Wagon  Train 

j)oor  control  of  common  labor.  Roller  conveyors  have  been 
used  to  advantage  in  some  shops  for  handling  car  journal 
brasses  from  the  tumbling  barrels  to  the  boring  machine,  from 
the  boring  machine  to  the  lining  table  and  thence  to  the 
inspection  table  or  loading  space.  Other  small  units  have 
been  used  with  advantage  in  transferring  work  requiring  two 
operations  from  one  machine  to  the  other  without  the  neces- 
sity for  handling  b)'  other  workmen. 

For  handling  sheets  while  punching  or  shearing,  an  inter- 
esting adaptation  of  roller  conveyor  has  been  installed  in  car 
shops.  Standards  made  of  about  1^  in.  pipe  have  been 
embedded  in  the  concrete  floor  spaced  about  30  in.  to  36  in. 
apart.  In  the  upper  ends  are  inserted  roller  casters  capable 
of  rotating  through  360  degrees  to  permit  easy  movement  and 
swinging  of  the  sheet.  The  height  from  the  floor  to  the  top 
of  the  roller  caster  is  of  course  the  same  as  the  working 
height  of  the  machine  throat.  The  average  sheet  brought 
from  laying  out  or  other  operations  by  the  traveling  crane 
and  placed  on  these  rollers,  can  be  readily  handled  by  the 
machine  operator  without  assistance. 

Portable  belt  conveyors  have  been  used  for  unloading  and 
transferring  brick,  sand,  coal  and  other  materials  around 
shops  and  storehouses.  These  machines  can  be  supplied  with 
electric  motor  or  gasoline  engine  drive  and  are  therefore 
suitable  for  use  anywhere  desired.  Portable  mechanical 
hoists  are  available,  which  can  be  used  with  profit  in  stack- 
ing material  in  the  storehouse  and  material  yards.  Elevating 
motors,  placed  on  a  bracket  or  susf>ended  from  the  ceiling, 
are  also  extremely  handy. 

Electric  and  pneumatic  geared  hoists  have  a  wide  range 
of  application  in  handling  material  from  the  floor  to  the 

machine.  They  are  quick  acting,  safe  and  easily  controlled, 
permitting  close  adjustment  in  hoisting  height.  Monorail 
traveling  electric  hoists  are  very  desirable  for  handling  mate- 
'■ial  from  casting  storage  platforms,  car  wheel  and  axle  storage 
I)latforms  and  other  places  to  the  machining  department.  They 
lave  also  been  found  very  advantageous  for  the  transfer  of  ma- 
terial around  through  the  shops  which  would  otherwise  require 
lO  be  trucked  from  one  electric  traveling  crane  to  another. 


Electric  industrial  trucks  and  tractors  have  been  found  to 
be  very  profitable.  One  railroad  repair  shop  has  even  found 
it  advantageous  to  install  suitable  concrete  walks  connecting 
all  shops  to  facilitate  the  use  of  these  electric  trucks. 

The  tractor  possesses  a  decided  advantage  in  that  trailer 
trucks  can  be  used  suitable  for  the  need  of  the  particular 
material  to  be  transferred.  In  addition  they  can  be  taken 
with  the  material  to  the  machines  or  storehouse  and  the  mate- 
rial disposed  of  without  additional  wasteful  handling. 

One  shop  has  devised  an  interesting  series  of  trailer 
wagons  for  use  in  its  bolt  manufacture.  A  flat  top  wagon 
with  stakes  at  the  ends  is  used  to  receive  the  blanks  at  the 
shears  eliminating  handling  at  this  point.  When  forging  the 
bolts  they  are  taken  directly  from  these  wagons,  placed  con- 
venient to  the  forging  furnace,  and  as  headed  dropped  into 
hopper  wagons  in  which  they  are  transferred  to  the  lx)lt 
cutter.  As  cut  they  are  dropped  into  an  empty  hopper  wagon 
placed  on  the  opposite  side  of  the  bolt  cutter  and  are  ready 
for  transfer  to  the  storehouse.  Throughout  the  entire  process 
of  manufacture  advantage  is  taken  of  the  necessity  for  the 
workman  to  handle  the  pieces  to  load  and  unload  them. 

Electric  industrial  trucks  equipped  with  cranes  will  be 
found  especially  adaptable  for  some  uses,  in  particular  round- 
house material  handling  or  other  places  where  hoisting  facili- 
ties are  not  available  or  difficult  to  use.  Heavy  castings, 
locomotive  or  car  parts  can  be  frequently  removed  from  place, 
put  on  the  machine,  transferred  and  replaced  by  means  of 
this  type  of  truck,  requiring  a  minimum  of  common  labor. 

Conclusion 

It  would  be  impossible  in  the  foregoing  to  give  any  specific 
remedy  for  revivifying  railroad  shops.  Weak  and  strong 
points  on  different  railroads  and  in  different  shops  on  the 
same  road  are  so  at  variance  that  a  general  treatment  can 
only  sketch  some  of  the  means  available  for  solving  the  prob- 
lem. Each  individual  condition  requires  different  treatment; 
each  individual  need  must  be  carefully  studied  with  the 
fundamental  guiding  principle  of  striking  the  economic  bal- 
ance between  shop  caf>acity  and  motive  power  or  rolling  stock 
in  enlarging  railroad  traffic  capacity  to  the  end  that  honest, 
efficient,  ecohomical  service  shall  be  insured  to  the  public. 

There  is  given  below  a  list  of  some  of  the  more  important 
articles  which  have  appeared  in  the  Railway  Mechanical 
Engineer  covering  more  fully  the  subjects  which  have  been 
briefly  discussed  in  the  foregoing  article. 

General  Seiection  oi    Maouke  Tools: 

The  Selection  of  Machine  Tool^ Pace  292,  Tune.  1917 

The  Selection  of  Machine  Tools.  .  .»,..>^,4^r_,i. ..  .Page  89,  FeLruarv,  1916 

Automatic  Machines: 

Automatic  Machines  an  Aid  to  Ec-nomy Page  344,  June,  1920 

.■Vutomatics  in  Railroad  Shops Page  303,  Tune,  1919 

Grinding:  .  ,      '  " 

Economics  Possible  by  Car  Wiieel  Grinding Page  355,  Tune,  1920 

Grinding  in  Locomotive  Shops Page  629.  November.  1918 

Plain  Cylinder  Grinding  Work »...., Page  641,  November.  1917 

Grinding  and  Milling  Work Page  309,  lune.  1917 

Grinding  Car  Axles Page  152,  M.-<rch,  1912 

MiLLrNG: 

Milling  Practice  in  Railway  Sliops Page  521.  September.  191S 

Plain  Knee  Type  and  Similar  Milling  Machines. ..  .Pa ee  41.  January.  1918 

Milling  in  Riilroad  Shops Pace  321.   lune.  1917 

Grinding  anr".  Milling  Work Page  309.  June,  1917 

Mil'ing  M.nchine  Kflficiemy Page  593,  November,  1914 

Heat  Treatment  of  Tools: 

Heat  Treatm.°nt  of  Steel  in  the  Toolrocm Page  39.  January.  1920 

Modern  Tool  Room  ITeat  Treaiine  Plant Page  389,   lune.  1920 

Methods  Used  in  Heat  Trenting  Steel Page  236,  April,  1920 

Heat  Treatment  of  Steels Page  655.  October,  1920 

Electric   Furnaces   for  Tempering  Totls Pages'  423.   August,  i916 

Tempering  Tools  with  the  Electric  Ftirnace Page  590,  November,  1915 

Types  of  I*yr(  meters  and  Their  Uses Page  663.  November,  1919 

Electric  Spot  anp  Butt  Welding: 

Spot  WeldinR  Railroad  Tinware ' Page   151.   March,    1919 

Operation  of  a  General  Flue  Shop  (describes  electric  flue  welder) 

Page  653,   December,   1915 

BCLT   MANUrACTT'RF.: 

Bolt  Manufacture  in  Railway  Shops Page  465.  August,  1913 

Turning  Engine  Holts Page  193,  April,  1915 

MiscEiLANEOU.«;: 

Power  Tests  of  Machine  Tools Page  294,  June,  1917 

Accuracy  in  Locomotive  Repairs ,.,..,;.  .Page  673,  December,  1918 

Micrometer  Calipers  in  Railway  Shops... ;;«..  .Page  597,  September,   1920 

C.ise  Hardening  of  Steel . si  .... .  Page  675,  November,  1919 

Case  Hardening  of  Steel Page  731,  December,  1919 

Cutting  Cost  of  Exterior  Car  Cleaning lage  460,  August,  1918 

Machining  Car  Wheels  and  Axles j Page  453,  August,  1917 

The  Bulldozer  in  Railway  Shopi. ....Page  77.  Februar>',  1913 


M-i 


kAii.ww    MICH  \\!c\i.    i':\(ii\i:i-:R 


\<  I..  ')?.  X( 


iiM(l  to  int';i>urr  tlir  luat.  the  -rliTit-t  ()|ir  to  i  liti  k  iIk-  (K^ni' 
.if  li;iribn>\>  aiul  c;i-ily  ( ontrollid  licatinii  ;nul  dniwiiv.!  I'ur- 
luui-  u-r<t  to  iii^urf  uniform.  -atisf;»i  lory  n-ull.-.  (l.i-  liir- 
u,.H  r-  cm  li«'  im'cliaiii.  ;vll\  i  ttiitroilcil  to  tiiaiiitaiii  a  luiiforin 
tfui|nranin-  ullili-  tluTc  arr  a  luiiniH-r  of  troiul  iKitrit'  liani 
tiiiii'^  ;'uM.iai»'^  on  tli<'  nia.r>u-t  liiviii^  a  vi  r\'  dciicalr  r;;ii'.n'  of 
(■•oi'itroK 

Itluck-initli  Slii>|i-. 

f>rop  Jhiiiinnrs  Stamiardi/aticii  of  part-  aiul  tlu'  niiiic- 
riori  (if  wriulit  of  |iarl>~-;tn'  i>o!li  in  lini'  with  |iroifrr>-ivf 
it|uijiM)i'nt  ilc-ii^n  ;int!  inainti:iian(  i  noiumiy.  Slainlanli/a- 
ti'in  inc'ko  tlu-  «tro]>  lianmu  r  jio---iMi'  wliilr  tliv  u-.'  of  drop 
Iftri^inus  a<  a  --iili-titiiii-  for  (a.-tinu-  jd-rniii-  n-dvi.  lion  in 
wiiulit  without  >a(rituiii!4  -troni^tli.  If  is  po->niK'  ity  the 
drop  I'oruinii  pronss  to  >riuri'  <,'rrat(.r  sinMintli  with  Ks.-  nirtal 
than  t»v  an\  othiT  t"ori;in^  ]>ro(.t>>.  Mudi  of  thf  work  >uitalili' 
I'or  dro|)  foryinu  <'>iii  '•*■  done  with  thr  foruinii  niathinc.  lUit 
as  >tati(l,  drop  for^in^  make-  po»il)K'  in  many  tast's  a  ri'dui- 
tion  in  rouuh  forced  wciuht,  and  also  frequently  the  produc- 
tion of  an  artidt'  ri'(|uirinsi  little  or  no  machining  to  pro|)are 
it  for  usf.  Crank  ])in  collars  lan  he  readily  forncd,  recjuirinu 
onlv  to  he  surfaee  ground  on  one  or  hoth  facvs  to  he  used. 
Oil  cup  covers,  coal  piiks,  i\linder  coek  valves,  rod  ke\s,  all 
eaii  he  droj)  forced  under  a  drop  hammer  not  larirer  than 
2.500  or  .vOOO  li). 

Ifiinimrr  If^'iidijii;  Miirhiiirs — Many  of  the  holts  used  in 
lariie  quantities  in  ear  repair>  and  in  eonsideral)le  <|uantitie> 
in  the  hnomotive  department  can  l)e  more  cheaply  manufac- 
ture<l  hy  hamnur  headint;  machines  having  increased  ca- 
pacity over  the  averaue  t\i)e  of  fort:in<i  machine.  Sui)j)le- 
montinii  improved  heading  method-  with  modern.  i)roi)erly 
desiLined.  hi!.:h-s|)eed  thread  cuttinsz  machines,  holts  can  he 
produced  with  less  expense,  with  hetter  shaped  h'-ads  and 
accuratel}'  cut  thread-,  which  will  in-ure  ureater  holdinii 
power. 

Bolt  Turuiui;  Murhiiirs — Tlure  is  also  another  laru'e  t'leld 
for  development  in  tlu-  ])roduction  of  holt>.  With  careful 
study,  the  use  of  a  tapered  liolt.  and  the  maintenance  of 
-tandanl  i,M<ies  and  reamers,  it  i-  jios-ihU'  to  effect  lariie 
economies  in  the  cost  of  t'ltted  holt-  hesides  insuring  a  l)etter 
fit  hecau-o  of  an  ace  urately  turned  l)olt  and  a  jiroperly  reamed 
liole.  ( )ne  man  can  operate  a  four-spindle  holt  turiunu  ma- 
chine, and  allowing  for  time  lo-t  in  seitinti  l»(tlt  turnini:  heads, 
reu'rinding  cutter  l)lades.  idle  time,  etc ..  it  i-  po-.-ihle  to  turn 
out  at  least  twice  as  much  work  as  hv  the  u.-ual  holt  turninj^ 

lathe.     ■■■  :_:.:.  '   .  -   ' 

The  Boiler  Shop 

Hand  tIanL'im:  of  -heels  i-  the  method  -till  u>ed  in  a  izreat 
man\  l>oiler  .-hoj>.-.  I'he  e\pen-e  of  lar-^e,  powerful  hydraulic 
tlanLrini;  presse-  cannot  he  justit'ied  in  the  average  shop,  owing 
to  the  e.xcessive  overhead  charges  and  the  restriited  u.se. 
.\c\ertheless,  it  is  possiide  to  virtually  eliminate  hand  tlang- 
ing  of  hoiler  -heet-  and  oftentimes  car  -heets.  liy  means  of 
a  pneumatic  tl.ii^uing  press  cdl  outside  ilanges  can  Ih'  t'mi.-hed 
on  i1ue  sheets,  door  sheets,  other  hoiler  parts  and  car  shapes. 
.\n  .ulditional  advantage  i.s  that  sheets  as  thick  as  's  in.  or 
'  J  in.  can  even  l>e  llanged  cold.  Inside  turned  tlange-  -uc  h 
a>  door-liole-  -till,  however,  re(|uire  to  Ite  tlanged  h\  hand 
unle--  some  type  of  h\draulic  press  is  availalde,  owing  to 
the  large  throat  of  the  machine  re(|uired  to  take  in  -uch  work 
coml.ined  witli  the  -harp  radii  of  such  tlange-. 

New  anil  heavier  locomotive  ecjuipinent  has  introduced  a 
jiroKlem  in  a  large  numlier  of  shops  in  the  preparation  of 
l)oiler  -heets.  Existing  >hears  anel  Ijending  rolls  have  he-en 
found  of  in-uffi<  ient  capacity  to  take  care  of  the  heav\-  plate- 
demanded  for  large  jtower.  New  and  larger  hending  rolls 
furni.-h  the  onl\  answer  to  one  need.  Shearing  i)rol)lems. 
however,  I. Ill  he  solved  hy  the  intrenluction  of  new  methods, 
which  are  receiving  wide  con-itleration  in  the  j)late  and  hoiler 
con-truction  lleld  and  have  l)een   introduced  to  some  extent 


!.y    at    lea-t    one    r.iilniacL      .Mec  h.inic  ally-;u  tuatecl    travel 
gas    cutting    torches    have    pro\in    vc-n    ctYiricnt    in    .-hear' 
llu-e  hiPu'c  i>art-.     I'lu'  torch  i-  fed  ahing  niechanicallx-  :c 
uniform    rale,   and    it    is   ]>os.-ilile   to   secure   an   edge,   ei;' 
iteveled  or  at  rinht  angle-,  which  i-  -mooilur  than  the  av<  r 
-hearcd  ec^e.    ( )thcr  mcclianic  il  and  pantograj)!!  divicc- 
availahle   fi*r  trimming  the   llani^ed   -heet-  to  .i   heve-led  . 
to   faiilitate  caulking  or   for  cutting  out  -lu-et-   of   irrcLMi 
sh;ipe. 

I'.hitrir   Spot    H  c/(//;/i,- -.V.-h    |»an    a>.semMing    h;'s    i.. 
-implihed    in    at    iea.-l   one   r.iilro.id    -liop   h\    the   u-c-  oi 
electric   -jiot    welder.      I  hi-   redu*  e-   the   work  of   laying 
and  punching  holes  l"or  rivet-  and  riveting,  to  the  erne  f)ji. 
lion   of   -pot   Welding   wilji   the   machine.    The  electric    - 
welder  has   also  heeii    used   sucee-sfully   in    assemhling  1( 
motive  jackets,  various  kinds  of  tinware,  etc. 

Ilc/J/;;;'  Tiihcs  und  lines — Another  a|)|)lication  of  eleei 
welding   which   has  as  yet   i)een   little  emplencd   is   the   !... 
welding  of  tuhes  and  tlues.     This  insures  a  gootl,  sound  wt 
permits  the  welding  of  safe-ends  of  any  length,  gives  a  cor, 
])act  and  clean  outt'it,  eomfortahle  for  the  workman  to  hand 
and  heats  the  two  al)Utting  ends  to  a  welding  heat  in  the  li, 
view  of  the   operator.     Another   interesting  characteristic   : 
that  it   refu.ses  to  weld  tuhes  which  have  hecome  too  thi;: 
as  the  tuhe  will  hurn  hefore  the  standard  safe-end  is  hroui;!. 
to  a  welding  heat. 

Another  imi)ortant  development  in  flue  welding  is  the  u- 
of  a  machine  holding  the  flue  rigidly  clamj)ed  and  apj)lyii,; 
the  jiressure  to  weld  flues  with  an  expanding  roller.  '\'\\\ 
method  of  wekling  has  heen  ft)und  very  efticient  and  lea\. 
a  tlue  whidi  is  perfectly  smooth  inside  and  outside.  It  il- 
perniits  the  reclaiming  of  old  flues  hy  welding  a  flue  of  (^ 


Complete    Modern    Tool    Heat    Treating    Department 

-iderahle  length  to  the  portion  of  the  original  tlue  left  all< 
removing  the  safe-ends. 

(air   l>i>|turliiieiil 

Trogre--  in  tlie  car  department  has  heen  marked  hy  tl 
con-truction  of  shops  e-cjuipped  with  overhead  travelin 
cranes  and  electric  hoists  to  facilitate  the  repairing  of  car 
In  acUlition  there  is  growing  recognition  of  the  necessity  f' 
ample  e(|uipmenf  of  radial  drills,  hulldo/.ers,  forging  presse 
and  i)unching  and  shearing  machinery  to  ade(|uately  tak 
care  of  the  needs  in  this  department.  The  greatest  need  i 
this  field  is  for  the  further  development  of  \vell-equij)i>c 
car  re])air  shops,  permitting  repairs  to  he  made  wholly  undc 
cover  during  inclement  weather. 

Among   the   developments,    as   yet    limited,    is   the    u.se   r 
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al)lc  electric  drills  to  relieve  overloaded  air  compressor 
>.    Compressed  air  distribution   involves  large  losses  in 

er  owing  to  frictional  resistance  in  air  flow  through  piping 

ems,  leakage,  water  content,  at  least  under  some  weather 
.  temjxTature  conditions,  and  the  inefticiency  of  the  power 
ts  (compressor  and  hammer  or  motor);  making  it  the 
•t  expensive  jxnver  transmitting  medium  available  in  shop 
rati(jn.    Pneumatic  hammers  must  >till  he  used  for  riveting 

1    cars.     Pneumatii    motors    can    he    replaced    by    electric 

lis,  increasing  the  j)otential   riveting  cajjacity  of  the  car 

air  yard  or  shop;  and  em])loying  a  cheaper  j)ower  medium 

A  one  transmitted  with  greater  eiYectivenes>  and  decreased 

.\er  loss.  .      '  .;■ 

Mecliaiiical  Haiitlliii^  Devices 

Mechanital  handling  devices  have  not  received  the  con.-id- 
aion  whi(h  tlie\-  warrant,  in  view  of  tlie  high  wages  and 


■h 

I 

I." 

>  1 

i^^^m 

^ 

tei 

* 

S^^-^i* 

■MtVJI 

,  ^^' 

.1 

• 

-   su 

2      I 

W:     'r^.*^<*^'^*m 

|i 

-  — 

f 

— ' 

Electric  Tractor   Hauling    Bolt  Wagon   Train 

I  lor  control  of  common  labor.  Roller  conveyors  have  been 
ii->e(l  to  advantage  in  some  shojjs  for  handling  car  journal 
irasses  from  tlie  tumbling  barrels  to  the  boring  machine,  from 
liie  Itoring  machine  to  the  lining  table  and  thence  to  the 
inspection  table  or  loading  space.  Other  small  units  have 
I'ten  used  with  advantage  in  tran>ferring  work  recjuiring  two 
nj.erations  from  one  machine  to  the  other  without  the  neces- 
-iiy  f(;r  handling  b}'  other  workmen. 

I'or  handling  sheets  while  punching  or  shearing,  an  intcr- 
r-ting  adaptation  of  roller  conveyor  has  been  installed  in  car 
-liops.  Standards  made  of  about  1'4  in.  i)ipe  have  been 
i:nbedcle71  in  the  concrete  lloor  si)aced  about  M)  in.  to  .U)  in. 
apart.  In  the  upper  ends  are  inserted  roller  casters  capable 
:  f  rotating  through  .>6()  degrees  to  permit  easy  movement  and 
-winging  of  the  sheet.  'Jhe  height  from  the  tloor  to  the  top 
'  f  the  roller  caster  is  of  course  the  same  as  the  working 
iuight  of  the  machine  throat.  The  average  sheet  lirought 
from  laying  out  or  other  oj)erations  by  the  traveling  crane 
iid  ])laced  on  these  rollers,  can  be  reudilx  handled  by  the 
Machine  operator  without  assistance. 

Portable  belt  conveyors  have  been  used  for  unloading  and 

transferring   brick,   sand,   coal   and    other   materials    around 

-!)ops  and  storehouses.    These  machines  can  be  .su])plied  with 

rlectric   motor   or  gasoline   engine   drive    and    are   therefore 

-uitable    for    use    anywhere    desired.      l*ortable    mechanical 

loists  arc  available,  which  can  Ijc  used  with  ])rofit  in  stack- 

■ig  material  in  the  storehouse  and  material  yards.    Elevating 

lotors,  placed  on   a  bracket   or  suspended   from  the  ceiling, 

re  also  extremely  handy. 

I'lectric  and   pneumatic  geared  hoi.sts  have  a  wide  range 

<\    ap[)lication    in    handling   material    from   the    llcKjr   to  the 

uichine.    They  are  c|ui(  k  acting,  safe  and  easily  controlled, 

ermitting   close   adjustment    in    hoisting   height.     Monorail 

aveling  electric  hoists  are  very  desirable  for  handling  mate- 

ial  from  casting  .storage  platforms,  car  wheel  and  axle  storage 

latforms  and  other  ])lac  es  to  the  machining  department    They 

lavealsolRTn  found  very  advantageous  for  the  transfer  of  ma- 

irial  around  through  the  shops  which  would  otherwise  recjuirc 

)  Ik.'  trucked   from  one  electric  traveling  crane  to  another. 


Electric  industrial  trucks  and  tractors  liave  been  found  to 
be  very  ])rotltable.  One  railroad  repair  shop  has  even  found 
it  advantageous  to  install  suiLal)le  concrete  walk-  connecting 
all  shoj)S  to  facilitate  the  use  of  the.-e  electric  trucks. 

The  tractor  jiosses.scs  a  decided  advantage  in  that  trailer 
trucks  can  i>e  used  suitable  for  the  need  of  the  particular 
material  to  be  transferred.  In  addition  they  can  l)e  taken 
with  tile  material  to  the  machines  or  storehou>e  and  the  mate- 
rial disposed  of  without  additional  wa.steful  handling. 

One  shop  has  devi.sed  an  interesting  .«erie^  (»f  trailer 
wagons  for  use  in  its  bolt  manufacture.  .\  l1at  top  wag<jn 
with  stakes  at  the  end.>>  is  u>ed  to  receive  the  blanks  at  the 
shears  eliminating  handling  at  this  point.  When  forging  the 
bolts  they  are  taken  directly  from  these  wagons.  pJacvd  con- 
venient to  the  forging  furnace,  and  a-  headed  dropped  into 
hopj)er  wagon,»  in  which  they  are  tran>ferrccl  to  llu  bolt 
•  utter.  As  cut  they  are  dr(j])|x^d  into  an  empty  hoppt-r  w.isjon 
placed  on  the  (»p|to>ite  side  of  the  bolt  cutter  and  arc  nady 
for  transfer  to  tlie  >toreh(;usc .  Throughout  tlu'  c  ntire  pro(  e.-- 
of  maimfacture  advantage  i>  taken  of  the  ncvosity  for  the 
workman  to  handle  the  pieces  to  load  and  unload  the  in. 

I'lectric  industrial  trucks  e(|uipj>ed  with  cranes  will  be 
found  especially  adajttable  for  some  uses,  in  ])articu]ar  round- 
house material  handling  or  other  jilaces  where  Insisting  f.icili- 
ties  are  not  availalile  or  diftKult  to  use.  Heavy  ca«-tings. 
locomotive  or  car  ]>arts  can  be  frei|Uently  removed  from  place. 
))Ut  on  the  machine,  transferred  and  replacetl  by  ni;'.in--  of 
this  tyjte  of  truck,  rc(iuiring  a  minimum  of  commtm  !;'.!.« ir. 

lionrhi-ion 

It  would  be  impossible  in  the  foresioinif  to  give  an\'  -j>c-cific 
remedy  for  revivifying  railro;id  shop>.  Weak  and  strong 
points  on  different  railroads  and  in  different  shops  on  the 
same  road  are  so  at  variance  tliat  a  general  treatment  can 
only  >ketch  some  of  the  means  availal)lc-  for  -olxint,'  the  prctli- 
lem.  Each  individual  condition  recjuire-  different  treatment: 
each  individual  need  must  he  carefull\  studied  witli  the 
fundamental  guiding  ])rincij>le  of  .striking  the  cvonomii  ]»al- 
ance  between  shop  capacity  and  motive  }MAver  or  rolling  -toi  k 
in  enlarging  railroad  traftic  cajjacity  lo  the  end  that  honest, 
efficient,  economical   -ervicc  shall   be  injured   to  the-  public. 

There  is  giveji  U-low  a  list  of  .'^onic  of  the  more  important 
articles  which  have  appeared  in  the  A'.n7u.</y  Mii)tiiu'u>il 
Eiii'iiiccr  coxering  more  full\-  the  subject-  whi(  h  have  been 
brietlv  discu-sed   in  the  foregoing  article. 
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Economic  Advantages  of  Large   Freight  Locomotives 
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BY  A.  F.  STUEBING 

Managing  Editor,  Railway  Mechanical  Engineer 


PROBABLY  the  briefest  presentation  of  the  advantages 
of  large  locomotives  is  that  made  by  James  J.  Hill: 
"Receipts  are  by  the  ton  and  passenger  mile;  expenses 
.  i  are  by  the  train  mile."     It  is  not  to  be  expected  that  such 
^  '   a  general  statement  will  hold  good  in  all  particulars,  never- 
-.;    theless  it  is  true  that  a  large  proportion  of  operating  expenses 
'}'■■•■:  decrease  as  the  train  load  increases,  although  not  in  the  same 
■■:.  '•■    proportion  as  the  decrease  in  train  miles.     Under  the  operat- 
'■■'.  ing  conditions  existing  on  most  of  the  main  line  mileage  of 
this  country,  the  greatest  possibilities  for  economy  probably 
still  lie  in  the  adoption  of  locomotives  of  high  capacity. 
:  .•        The  large  locomotive,  designed  merely  for  high  rated  trac- 
■  tive  effort,  is  not  a  panacea  for  operating  troubles.     The  first 
requisite  is  a  design  suited  to  the  conditions  of  the  operating 
:,  •   territory,  the  traffic  and  the  service.     The  relative  advantage 
^    of  specific  designs  is  a  problem  in  the  economics  of  operation 
that  must  be  solved  by  the  application  of  engineering  prin- 
ciples.    It  is  a  question  of  adapting  the  design  to  the  operat- 
ing and  economic  conditions  and  then  co-ordinating  the  mo- 
tive power  with  other  facilities.     The  last  requirement  is  of 
great  importance  for  unless  all  the  varied  operations  can  be 
'    kept  in  step,  the  machine  as  a  whole  cannot  run  smoothly. 
'■:-}        The  adoption  of  improved  motive  power  should  be  only 
; .'    one  part  of  a  co-ordinated  program.    Every  appropriation  for 
'„■']   larger  engines  should  carry  with  it,  as  an  integral  part,  pro- 
>  vision  for  facilities  to  insure  the  maximum  utilization  of  the 
power.     Engine  terminals,  shops,  yards,  the  rolling  stock  and 
the  track  structure  itself  should  be  prepared  to  assist  in  ob- 
taining the  proper  operating  results.     The  co-ordination  of 
facilities  deserves  careful  study. 

The  Selection  of  Motive  Power  Has  Far-Reaching  Effects 

;•  ~  The  choice  of  motive  power  is  of  extreme  importance  be- 
cause the  characteristics  of  the  power  affect  the  earnings  more 
than  any  other  single  factor  and  determine  the  efficiency  of 

'    operation   usually  throughout  the  life  of  the  engine.     The 

.;  problem  of  introducing  new  locomotives  is  similar  to  the 
problem  of  reducing  grades  and  should  be  studied  as  thor- 
oughly.    The  interrelation  between  the  various  factors  af- 

:!  fected  affords  large  opportunities  for  savings  and  also  for 
losses.     No  executive  should  be  satisfied  with  a  superficial 

.  analysis  of  the  probable  effect  of  a  new  type  of  |>ower  on 
operating  costs.  This  is  one  of  the  problems  of  operation 
that  has  often  been  studied  in  a  general  way,  but  has  seldom 
C  been  analyzed  quantitatively.  The  writer  has  made  an  at- 
tempt to  develop  a  general  method  of  determining  the  sav- 
ings that  might  be  expected  from  the  use  of  high  capacity 
locomotives,  but  at  every  step  was  so  hampered  by  lack  of 
accurate  information  that  the  conclusion  was  finally  reached 
that  there  is  no  method  of  solving  the  problem  without  exten- 
sive research.  Many  investigations  have  been  held  up  dur- 
<;  ing  the  past  few  years,  and  the  rapid  changes  in  prices  have 
made  earlier  data  inapplicable.  It  would  seem,  therefore,  that 
there  is  a  large  field  for  research  in  the  economic  problems 
of  operation  when  normal  conditions  are  restored. 

A  Shortcoming  of  Operating  Statistics 

The  operating  statistics  as  compiled  at  present  are  valuable 
for  the  analysis  of  existing  ccmditions,  but  they  furnish  little 

'A  paper  presented  at  the  Railroad  session  of  the  Spring:  meeting  of 
the  American  Society  of  Mechanical  Engineers,  Congress  Hotel,  Chicago, 
May  26. 


information  as  to  what  would  happen  under  other  condition 
Thus  the  predetermination  of  operating  results,  which  is  mo-t 
important  from  the  standpoint  of  improved  operation,  i 
largely  dependent  upon  the  researches  of  the  individual  roa(i> 
and  of  engineering  organizations.  Vast  numbers  of  unre- 
lated figures  are  compiled,  but  they  are  of  little  benefit  ii) 
the  solution  of  the  general  problem.  What  is  needed  is  nut 
merely  a  statement  of  the  expenses  under  fixed  condition  , 
but  the  rate  of  change  of  expenses  under  certain  varying  con- 
ditions, such  as  train  load  and  speed.  If  such  data  were 
available,  the  analysis  of  operating  results  could  be  made 
more  truly  a  diagnosis,  rather  than  a  mere  post  mortem.  The 
investigation  referred  to  above  brought  out  numerous  aspects 
of  the  economics  of  operation  that  apparently  merit  attention 
and  a  few  comments  on  these  points  may  be  pertinent. 

Many  Factors  Affect  the  Economic  Value  of  the  Locomotive 

Most  of  the  available  reports  on  the  economic  value  of  large 
locomotives  consider  comparatively  few  of  the  items  affected. 
The  comparative  costs  of  wages  of  train  crews,  of  fuel  and 
water  and  of  repairs  to  locomotives  are  often  the  only  items 
considered.  In  some  few  cases  the  comparative  mileage  and 
fixed  charges  on  the  investment  in  motive  power  have  been 
computed.  This  is  not  sufficient  to  determine  conclusively 
the  relative  merits  of  various  types  of  power.  The  locomotive 
has  a  direct  or  indirect  influence  on  many  items  of  expense 
in  the  maintenance  of  way,  maintenance  of  equipment  and 
transportation  accounts.  The  real  problem  in  determining 
the  value  of  a  locomotive  is  to  find  the  effect  that  its  opera- 
tion will  have  on  the  sum  total  of  these  accounts.  The  com- 
plexity of  the  problem  has  apparently  often  deterred  rail- 
roads from  giving  it  detailed  consideration.  However,  it  is  a 
matter  that  goes  to  the  very  heart  of  the  problem  of  economi- 
cal operation  and  the  results  of  a  thorough  study  should  more 
than  justify  the  labor  involved. 

It  is  the  purpose  of  the  following  paragraphs  to  point  out 
some  aspects  of  the  problem  that  apparently  are  deserving  of 
attention.  A  search  through  the  literature  on  this  subject  has 
failed  to  disclose  fundamental  data  on  these  questions  that  is 
applicable  to  present  conditions. 

The   Effect   of  Motive   Power  on   Maintenance   of  Way  Expense? 

Some  roads  have  reached  adverse  decisions  on  the  adoption 
of  2-10-2  type  locomotives  on  the  ground  that  the  increased 
cost  of  roadway  maintenance  resulting  from  their  use  would 
more  than  offset  the  savings  in  wages.  This  opinion  does  not 
seem  to  be  generally  held,  but  as  one  of  the  arguments  against 
heavy  locomotives,  it  deserves  recognition.  Maintenance  of 
way  expenses  make  up  about  17  per  cent  of  the  total  operat- 
ing expenses,  but  the  greater  part  of  the  expenditures  are 
independent  of  the  character  of  the  power.  Much  of  the 
work  of  track  maintenance  is  made  necessary  by  the  action 
of  the  elements,  or  by  the  necessity  of  maintaining  the  perma- 
nent way  in  suitable  condition  for  fast  passenger  traffic.  The 
expenditures  which  are  most  directly  affected  by  heavy  loco- 
motives with  long,  rigid  wheel  base  are  rail,  ties  and  track 
laying  and  surfacing. 

There  is  little  or  no  information  available  as  to  the  com- 
parative effect  of  four  and  five  pairs  of  coupled  wheels  on 
rail  wear  and  the  other  accounts  affected.  The  more  rapid 
wear  of  tires  indicates  that  the  effect  on  the  rail  is  appre- 
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ciable  and  the  tendency  to  straighten  out  the  track,  no  doubt, 
increases  the  cost  of  maintaining  it  in  line.  The  actual  effect 
will  vary  according  to  the  wheel  base,  the  curvature  of  the 
road  and  whether  the  locomotive  has  one  or  more  pairs  of 
drivers  equipped  with  lateral  motion  devices. 

The  sum  of  the  maintenance  of  way  expenses  which  may 
be  increased  by  heavy  motive  power  is  about  10  per  cent  of 
the  total  operating  expenses  and  if  the  effect  is  to  increase 
these  items  considerably,  the  saving  will  be  difficult  to  make 
up  in  other  accounts.  However,  if  the  wear  and  tear  on  the 
track  is  merely  proportional  to  the  weight  of  the  engine,  as  is 
sometimes  assumed,  light  and  heavy  engines  would  be  on  a 
par  as  regards  these  items.  The  difference  of  opinion  on  this 
question  suggests  the  necessity  for  a  careful  investigation. 

Maintenance  of  Equipment 

In  any  study  of  locomotive  operation  the  cost  of  equip- 
ment maintenance  deserves  careful  attention.  The  percentage 
of  the  total  operating  expenses  falling  in  this  classification 
has  shown  a  fairly  consistent  increase  over  a  considerable 
period.  Locomotive  repairs  and  renewals,  which  in  1898 
amounted  to  5.9  per  cent,  in  1918  had  increased  to  11.7  per 
cent.  So  many  factors  may  influence  this  ratio  that  no  defi- 
nite conclusions  can  be  drawn,  but  it  is  significant  never- 
theless. 

The  principal  difficulties  in  maintaining  large  locomotives 
are  due  to  the  short  life  of  driving  wheel  tires,  driving  boxes 
and  main  pin  bearings.  With  the  proper  facilities  and 
proper  construction  the  work  of  caring  for  these  parts  be- 
comes merely  a  matter  of  routine  running  repairs,  but  where 
the  lack  or  inadequacy  of  terminal  facilities  hampers  repairs, 
the  loss  of  service  due  to  these  minor  items  may  become 
serious.  In  extreme  cases  the  mileage  per  month  may  be 
reduced  so  much  as  to  make  the  fixed  charges  per  ton  mile 
unreasonably  high.  It  is  hardly  necessary  to  point  out  that 
this  should  not  be  charged  against  the  locomotive  itself. 

While  the  foregoing  remarks  are  confined  to  some  of  the 
more  important  items  of  roundhouse  maintenance,  they  are 
equally  applicable  to  the  work  of  classified  repairs.  If  the 
shops  and  shop  machinery  are  not  adequate  for  new  power, 
repair  charges  will  be  high  and  the  time  out  of  service  will 
be  increased.  The  cost  of  these  facilities  should  be  con- 
sidered when  estimating  the  saving  that  may  be  effected  by 
new  power.  The  shop  should  be  regarded  as  an  accessory 
that  is  essential  to  the  efficient  utilization  of  the  large  invest- 
ment in  motive  power.  Too  often  the  question  is  decided  on 
the  basis  of  the  direct  saving  on  repair  operations,  without 
considering  the  value  of  the  locomotive  days  saved  by  proper 
facilities. 

Wide  differences  of  opinion  appear  to  exist  regarding  the 
relative  cost  of  maintenance  and  mileage  of  2-10-2  type  and 
Mallet  locomotives.  While  the  field  for  each  is  to  a  certain 
extent  distinct,  there  are  districts  where  either  might  be  suit- 
able and  roads  that  have  sufficient  data  to  permit  a  fair  com- 
parison could  perform  a  service  by  furnishing  information 
that  would  clear  up  this  question. 

Long  Trains  May  Increase  Car  Repair  Costs  Considerably 

A  very  serious  problem  in  connection  with  the  use  of  loco- 
motives of  high  capacity  is  the  effect  on  the  cost  of  repairs  to 
freight  cars.  The  total  amount  spent  for  repairs  and  re- 
newals is  nearly  as  great  as  the  repairs  and  renewals  to. 
freight,  passenger  and  switching  locomotives  combined.  When 
the  length  of  trains  is  increased  beyond  a  certain  point,  break- 
in-twos,  shifted  loads  and  damage  to  the  cars  in  general  may 
increase  at  a  rapid  rate.  It  is  not  inconceivable  that  the  ex- 
pense resulting  from  hidden  damage  may  nullify  savings  in 
other  items.  Local  conditions  determine  whether  or  not  this 
is  an  important  factor.  The  effect  of  increasing  the  length 
of  the  train  would  be  but  slight  where  short  heavy  trains  of 
steel  cars  are  hauled.  It  may  be  serious  where  the  road  can- 
not control  the  character  of  equipment  in  the  trains,  where 


the  car  load  is  light,  the  train  long  and  the  lading  is  subject 
to  damage,  or  of  such  a  nature  that  it  may  shift  and  damage 
the  car.  It  is  significant  to  note  that  the  study  of  the  opera- 
tion of  Consolidation  and  Mikado  locomotives  made  by  N.  D. 
Ballantine  showed  the  time  delayed  due  to  car  failures  was 
more  than  twice  as  great  with  the  Mikado  engine,  which  had 
a  tractive  effort  of  57,000  lb.,  than  with  the  Consolidation  of 
39,000  lb.  tractive  effort.  No  record  is  available  of  the  cost 
of  repairing  the  cars  involved  in  these  failures  nor  the  defects 
noted  at  terminals  that  were  chargeable  to  unavoidable 
shocks  incidental  to  the  operation  of  the  longer  train. 

A  study  of  car  failures  in  long  trains  may  demonstrate  tliat 
the  trouble  is  largely  due  to  equipment  with  weak  under- 
frames.  The  greater  portion  of  the  damage  is  done  to  the 
draft  gear  and  sills,  and  it  is  doubtful  whether  sills  meeting 
the  recommendations  of  the  American  Railway  Association 
would  fail  except  under  the  most  extreme  stresses  set  up  by 
surging  in  trains.  If  wooden  underframes  are  a  serious 
hindrance  to  the  operation  of  long  trains,  the  remedy  can  l^e 
applied  with  little  difficulty.  While  the  reinforcement  of  the 
remaining  cars  of  this  type  still  in  service  would  require  fairly 
heavy  expenditures,  it  would  no  doubt  be  justified  by  the 
saving  in  repair  costs  and  the  improved  operation  that  would 
result. 

Transportation  Expenses 

The  character  of  the  motive  power  has  a  decided  influence 
on  the  expenses  falling  under  this  head.  Directly  or  indi- 
rectly, the  locomotive  affects  items  in  the  transportaticm  ex- 
penses which  amount  to  about  35  per  cent  of  the  total  operat- 
ing expenses.  However,  some  of  the  accounts  seem  to  be 
affected  only  slightly  and  the  importance  of  locomotives, 
which  are  merely  capable  of  delivering  high  tractive  effort  at 
low  speed  in  reducing  transportation  expenses,  has,  no  doubt, 
often  been  overestimated. 

Two  of  the  important  items  which  are  reduced  almost  pro- 
portionately as  the  tractive  effort  increases  are  wages  of  train 
enginemen  and  trainmen.  The  economies  in  these  expenses 
are  considerable  and  they  can  be  predetermined  with  a  fair 
degree  of  accuracy.  Probably  for  this  reason  they  have  as- 
sumed undue  prominence.  In  the  year  1918  the  wages  of 
train  employees  amounted  to  10.5  per  cent  of  all  operating 
expenses.  The  fuel  bill  for  road  engines  was  practically  as 
much.  The  cost  of  locomotive  repairs  was  even  greater  and 
freight  car  repairs  only  slightly  less. 

Relative  Importance  of  Fuel  and  Wages  of  Train  Crew 

Some  of  the  costly  measures  necessary  to  obtain  slight  in- 
creases in  the  train  load  can  probably  never  be  justified  on 
the  basis  of  the  savings  in  the  wages  of  train  crews  and  some 
of  the  related  savings  are  problematical.  Railroad  officers 
when  considering  means  of  promoting  economy  might  well 
keep  in  mind  this  thought:  The  gross  saving  due  to  a  given 
percentage  reduction  of  the  mileage  of  train  enginemen  and 
trainmen  under  average  conditions  is  equalled  by  the  saving 
due  to  a  like  reduction  in  the  consumption  of  fuel. 

Passing  to  the  consideration  of  the  relative  fuel  consump- 
tion of  heavy  locomotives,  each  increase  in  size  results  in 
slightly  better  fuel  performance,  provided  that  similar  care 
is  used  in  the  design.  The  essential  features  of  an  efficient 
boiler  are  large  grate  area,  ample  firebox  volume  and  tubes 
of  suitable  length  to  prevent  excessive  losses  in  the  waste 
gases.  All  these  can  be  obtained  in  the  2-10-2  type  or  other 
heavy  locomotives.  The  large  cylinders  used  with  such  power 
are  also  advantageous  because  the  smaller  ratio  of  the  area  to 
the  volume  reduces  the  heat  loss  in  the  cylinders.  Within  the 
range  of  normal  operation,  however,  the  difference  in  the 
fuel  consumption  per  unit  of  work  with  a  well-designed  loco- 
motive of  the  2-10-2  type  and  the  Mikado  tv^pe,  for  examplr. 
is  probably  negligible.  The  remarkable  fuel  performance 
credited  to  some  designs  of  Mallet  compound  locomotives 
suggests  the  advisability  of  establishing  in  as  conclusive  a 
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manner  as  possible  the  comparative  results  of  this  type  of 
compound  and  typical  large  simple  engines. 

Some  Items  of  Expense  That  Have  Been  Given  Little  Attention 

The  expenses  directly  chargeable  to  train  service  aside  from 
fuel  and  wages,  include  lubricants  and  locomotive  and  train 
supplies.  These  items  are  of  less  importance  than  those 
previously  mentioned  and,  in  general,  the  charges  per  ton 
mile  decrease  as  the  tractive  power  increases. 

The  expense  of  yard  operation  is  seldom  considered  as 
being  influenced  by  the  character  of  the  road  engines.  In 
hump  yards  the  cost  of  switching  is  probably  independent 
of  the  length  of  the  train.  However,  in  drilling  yards  the 
necessity  of  hauling  long  cuts  of  cars  reduces  the  speed  of 
switching  and  increases  the  fuel  used.  While  the  net  result 
is  largely  dependent  on  local  conditions,  this  factor  is  of 
some  importance  and  should  not  be  passed  over  lightly  in 

;analyzing  problems  of  operation  with  heavy  power. 

Enginehouse  expenses  likewise  are  affected  by  the  char- 
acter of  the  power  to  an  extent  depending  on  local  condi- 
tions. The  reduction  in  the  number  of  units  handled  will 
cause  a  slight  decrease  in  the  cost  per  ton  mile  unless  the 
new  equipment  requires  additional  facilities. 

While  the  major  items  of  operating  expenses  which  enter 
into  the  problem  of  large  locomotives  have  been  discussed 
above,  it  is  pertinent  to  enumerate  several  miscellaneous  items 

•which  are  affected  to  some  degree.  These  include  accounts 
affected  by  collisions  and  derailments,  loss  and  damage, 
damage  to  live  stock,  clearing  wrecks  and  injuries  to  per- 
sons.    The  effect  of  car  failures  on  loss  and  damage  has  al- 

^ready  been  mentioned.  Insofar  as  these  e.xpenses  are  due  to 
collisions  and  derailments,  they  are  increased  by  an  increase 
in  train  densit}-,  rather  than  by  an  increase  in  the  length  of 
the  train  and  would  therefore  be  reduced  by  the  use  of  loco- 
motives of  high  capacity. 

.'  •     i-    '   :  Fixed    Charges  ';■ 

The  only  fixed  charges  on  road  and  equipment  which  ap- 
pear in  the  operating  expenses  are  the  depreciation  charges 
on  certain  parts  of  the  plant.  While  the  separation  of  in- 
terest charges  from  labor  and  material  may  be  desirable  in 
the  general  balance  sheet,  the  analysis  of  the  advantages  of 
various  facilities  is  best  made  by  considering  the  net  amount 
that  can  be  earned  above  the  prevailing  rate  of  interest. 

The  fixed  charges  on  the  motive  power  seldom  exceed 
three  to  four  per  cent  of  the  operating  expenses.  The  dif- 
ference between  the  fixed  charges  on  a  thoroughly  efficient 
modem  engine  and  a  crude  design  that  might  be  bought  to 
make  an  insufficient  appropriation  cover  a  given  number 
of  locomotive  is  negligible.  However,  the  difference  in  the 
earning  power  of  these  two  types  is  quite  appreciable  and 
serves  to  show  what  large  returns  can  be  derived  from  the 
additional  capital  expended  for  refinements  and  accessories 
that  give  increased  capacity  and  efficiency. 

Reference  has  already  been  made  to  the  advisability  of 
considering  the  capital  expenditure  required  for  related  fa- 
cilities when  deciding  on  the  type  of  power.  At  first  thought 
it  might  seem  that  the  additional  investment  for  terminals, 
shops  and  shop  machinery  would  add  greatly  to  the  capital 
expenditure  and  the  fixed  charges.  Under  ordinary  condi- 
tions the  cost  of  roundhouse  space  required  properly  to  house 
a  locomotive  is  a  comparatively  small  proportion  of  the  cost 
of  the  power.  The  cost  of  the  shop  buildings  and  machinery 
is  even  less  important  when  the  added  efficiency  and  de- 
creased cost  of  repair  operations  is  considered. 

Sometimes  the  introduction  of  heavy  locomotives  necessi- 
tates strengthening  or  replacing  bridges  or  laying  heavier  rail 
over  certain  sections.  The  expenditures  involved  are  often 
quite  large,  but  the  relatively  long  life  of  these  structures 
decreases  the  fixed  charges  and  the  additional  cost  per  ton 
mile  becomes  comparatively  small  and  is  seldom  an  important 


factor  in  determining  the  most  economical  equipment.    When 
new  rail  must  be  laid  the  additional  expenditure  is  a  mor. 
serious  item  and  the  charge  would  probably  not  be  justifie( 
except  on  a  line  with  relatively  dense  traffic. 

The  preceding  discussion  pointing  out  the  more  importun 
considerations  involved  in  a  study  of  the  economic  value  o: 
various  types  of  motive  power  demonstrates  the  complexity  of 
the  problem.     Probably  no  absolutely  correct  analysis  is  pes 
sible;  surely,  it  is  not  practicable.    The  question  is  of  extremt. 
importance  because  the  possibilities  of  economical  operation 
are  circumscribed  by  the  motive  power.     For  that  reason  th( 
choice  of  the  locomotive  should  be  made  with  extreme  cart 
The  final  decision  should  be  based  on  a  definite  knowledm 
of  the  economies  that  can  be  realized,  not  on  unsupported 
opinion.     Engineering  methods  are  essential  in  working  out 
the  solution  and  the  study  of  the  problem  offers  a  field  foi 
constructive  co-operative  work  by  the  members  of  the  engi- 
neering societies. 


Sifter  for  Renovating  Old  Sponging  Waste 

BY  NORMAN  MacCLEOD 

In  the  reclamation  of  dirty  sponging  waste  the  device  illus- 
trated can  be  used  effectively  for  sifting  out  dirt,  sand,  etc. 
The  sifter  consists  of  a  wooden  framework,  made  of  2  3/16 
in.  material,  2  ft.  11^  in.  on  each  side.  The  sides  are  cov- 
ered with  smoke  box  netting,  2^,6  meshes  to  the  inch,  one 
side  being  provided  with  a  hinged  door  for  inserting  and 
removing  the  waste.  A  small  clamp,  when  swivelcd  in  place, 
prevents  the  door  from  opening. 

To   the   whole   sifter  are   attached   trunnions   or   bearings 
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Device  for  Sifting   Dirt  Out  of   Did   Sponging   Waste 

which  are  placed  on  diagonal  comers  on  the  outside.  These 
trunnions,  as  shown  at  A  in  the  illustration,  are  preferably 
made  of  23^  in.  W.  I.  pipe,  with  the  ends  split  and  flattened, 
being  bolted  to  the  framework  with  ^  in.  bolts. 

The  device  is  mounted  with  one  bearing  in  the  side  wall 
of  the  building,  and  the  other  in  an  outboard  support.  A 
4^  in.  by  32  in.  diameter  pulley,  driven  by  a  motor  or  con- 
venient pulley  from  a  nearby  main  shaft,  is  arranged  to  turn 
the  sifter  at  about  30  rev.  per  minute.  This  device  is 
extremely  useful  as  a  part  of  waste  reclamation  equipment. 


Car  Shops  Are  CarefuHv  Planned  in  Advance:  IVhy  Net  Schedule  Car  Repair  WorkT 


Scheduling  Car  Repairs  Increases  Shop  Output 

Outline  of  a  Schedule  Applicable  to  Passenger  or 
'     ■'       Freight  Car  Repair  Work  in  Large  or  Small  Shops 

By  E.  T.  SPIDY*  -:  ^  '^ 

Assistant  General  Superintendent,  Dominion  Engineering  Works,  Ltd^  Montreal,  Canada 


THE  reason  passenger  and  freight  car  repair  schedules 
have  received  so  little  attention  in  the  past  is  rather 
hard  to  understand.  It  may  be  because  a  large  per- 
centage of  rolling  stock  superintendents  are  motive  power 
men,  having  a  more  intimate  knowledge  of  the  details  of 
locomotive  repair  work.  In  any  case,  scheduling  locomotive 
repairs  is  now  a  recognized,  economical  method  of  keeping 
operations  and  parts  moving,  with  the  result  that  locomotives 
are  held  "out  of  service  for  repairs"  a  minimum  length  of 
time.  For  the  past  ten  years,  at  least,  it  may  be  said  that  most 
large  back  shops  have  had  a  schedule  or  routing  system  of 
some  kind  in  use,  which  definitely  set  up  a  plan  whereby 
equipment  was  to  be  delivered  repaired  in  9,  12,  18  or  25 
days,  if  necessary,  according  to  the  amount  of  work  to  be 
done.  In  every  case,  a  definite  delivery  date  was  established 
and  each  day's  work  planned  so  as  to  complete  the  whole  on 
the  specified  or  scheduled  date. 

There  is  no  logical  reason  why  passenger  and  freight  equip- 
ment cannot  be  scheduled  so  as  to  produce  more  output  for 
these  departments,  as  has  been  accomplished  for  the  locomo- 
tive department.  The  same  principles  apply.  Each  shop,  to 
have  a  successful  schedule,  must  get  a  clear  idea  of  what  the 
objective  is  and  how  it  is  to  be  attained,  taking  into  account 
the  condition  peculiar  to  each  shop.  The  first  thing  a  car 
man  will  say  when  the  schedule  is  mentioned  is  "That's 
all  right  in  the  locomotive  side  where  locomotives  only  are 
handled,  but  over  here,  we  have  twenty  different  kinds  of 
cars,  baggage,  mail,  day  coaches,  sleepers  and  so  on,  and 
we  never  know  what  must  be  done  to  them  until  they  are 
brought  in."  In  reality  locomotive  department  men  do  not 
know  exactly  what  must  be  done  to  engines  before  they  are 
stripped,  but  depend  upon  careful  inspections  to  determine 
the  class  of  repairs  needed.  It  is  not  the  amount  of  work  to 
be  done  that  counts  in  determination  of  output;  it  is  the 
time  required  to  perform  the  longest  job. 

•Formerly  Production   Engineer,  Canadian  Pacific,  Montreal,  Canada. 


Desiriptlcn  of  Schedule  for  S-eel  Diner 

The  first  step  in  building  up  of  a  passenger  car  schedule, 
for  example,  is  to  plan  or  lay  out  the  work  to  Ije  ccmipleted 
each  day.  Assume  that  a  schedule  is  to  be  made  out  for  a 
steel  dining  car,  shown  by  examination  to  be  in  pretty  bad 
shaj)e  with  considerable  carpenter  work  inside  and  paint  in 
bad  condition,  needing  complete  removal.  This  means  that 
all  trimmings  will  have  to  be  taken  out  and  done  over  and 
ever}thing  else  given  general  repairs.  In  proceeding  to  make 
up  the  schedule  let  us  assume  the  following  conversation 
with  the  general  foreman  (G.  F.)  and  paint  shop  foreman 
(P.  F.): 

"What  is  the  longest  job  on  this  car?" 

P.  F.    "Painting  operations  o/  course." 

"Inside  or  outside  of  car.^" 

P.  F.  "Outside,  in  this  case;  scanetimes,  however,  the 
inside  is  the  biggest  job." 

"Yes,  but  does  the  inside  painting  govern  the  length  of 
time  the  car  is  in  the  shop?" 

P.  F.  "Not  usually,  because  when  the  outside  is  finished, 
the  car  can  be  pulled  out  of  the  shop  and  the  inside  finished 
there  if  necessary."  V'  ■ 

"All  right.  Now,  since  the  painters  have  the  longest  set 
of  operations,  let  us  get  them  on  the  job  as  quickly  as  pos- 
sible, and  see  if  we  cannot  do  all  the  other  work  inside  the 
time  required  by  the  painters  to  complete  their  work.  What 
do  you  do  first?" 

G.  F.  "Remove  all  metal  trimmings,  seat?  and  sashes, 
and  send  them  to  their  respective  departments  to  he  repaired. 
Then  the  car  is  washed." 

"Could  not  this  stripping  be  done  before  the  car  is  taken 
into  the  shop?   And  how  long  should  it  take?" 

G.  F.  "Yes,  no  trouble  about  that,  especially  in  good 
weather.  In  any  case,  including  the  washing,  one  day  would 
cover  this  work." 

"In  preparing  the  standard  schedule  sheet   (Fig.   1)  the 
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manner  as  jujssiljlc  the  coniparativc  r«.'>ults  uf  tliis  t\pe  of 
comijouiul  and  hpical  lars^c  simple  engines. 

Some   Ilfm>  of   K\i»eii.'t'  Thai   Ha\e   Been   Given    Little    Attention 

The  expense.-  direetlv  ehargealjle  to  train  >ervi(e  a.-icle  from 
fuel  and  wages,  include  luljrieants  and  k)Coiiiotive  and  train 
supplie>.  IJU'se  items  are  of  le>>  imjHirtance  than  those 
})reviously  nienlioned  and.  in  general,  the  charges  per  ton 
mile  deerea.<e  as  the  tractive  power  increases. 

The  expense  of  yard  operation  is  .-eldom  C(jn>idere(l  as 
heing  inllut'iued  l>y  the  character  of  tlie  ro.id  engines.  In 
hump  yards  the  cost  of  switching  i-  |)rol»al>l\  independent 
of  the  length  of  the  train.  However,  in  drilling  yards  the 
lU'Ce.-siiy  cit  hauling  long  cuts  of  cars  reduces  the  ~i)eed  of 
switchmsz  and  increases  the  fuel  used.  While  the  net  result 
is  largei\  dependent  on  local  conditiuns,  this  factor  i-  of 
Mjmc-  inip(>rtance  and  >h(;uld  not  lie  |)a>>ed  over  liglitl}  in 
anal\/ing  proliUms  of  o[)eratii!n  with  heav\   pnwer. 

Knginehouse  e\pen.<es  likewise  are  affected  liy  tin-  char- 
acter of  \hv  power  to  an  extent  depending  on  local  ccaidi- 
tion-<.  I  he-  reducticai  in  tiie  ninnlier  cA'  unit-  handled  will 
cause  a  slight  dec  rea>e  in  the  cot  per  ten  mile  unlcs,-  the 
new  e([uiiiment  recjuires  additional  facilities. 

While  the  major  items  of  operating  cx|K'nsi-  which  enter 
into  the  proi>lem  of  large  locomotives  have  hecii  discus.-ed 
above,  it  is  pertinent  to  enumerate  several  miscellaneous  item- 
which  are  affected  to  some  degree.  'I'hese  include  acccauit- 
affectccl  i)y  collision.s  and  derailments,  lo-s  and  damage, 
damage  to  live  stock,  clearing  wreck-  and  injuries  to  j)er- 
.son.s.  'I  in-  effect  of  car  fa.ilure-  on  los-  and  damage  ha-  al- 
read\"  been  mentioned.  ln-of;ir  a>  these  e\pen-e<  are  due  to 
cc)llisi(;ns  and  derailments,  tluy  are  increased  liy  an  increase 
in  train  den-ity.  rather  than  by  an  increase  in  the  length  of 
the  train  and  woulcl  theret'ore  be  recluced  b\-  the  u-c'  of  Uko- 
motivfs  of  high  capacit\'. 

Fixed    Charges 

I'lu'  only  fixed  charges  on  road  and  e(|ui]>nient  which  ap- 
j)ear  in  the  cjperating  ex| tense.-  are  the  cle[)reciation  charges 
on  certain  parts  of  the  plant.  While  the  .<ei)aration  of  in- 
terest charges  from  labor  and  material  may  be  desirable  in 
the  general  balance  sheet,  the  anal\si.-  of  the  advantages  of 
various  lacilities  is  best  made  b\-  considering  the  net  anicanit 
that  can  be  earned  above  the  jirevailing  rate  of  ititerest. 

Ihe  tixed  charges  on  the  motive  power  .-eldom  exceed 
three  to  four  per  cent  of  tlu'  operating  expen-es.  The  dif- 
l"erence  between  the  fixed  charges  on  a  thoroughh  efticient 
modern  engine  and  a  c  rude  design  that  might  be  bought  to 
make  an  insuftu  ient  appropriation  cover  a  given  number 
c>f  locomotive  is  negligible.  However,  the  differciu  c-  in  the 
earning  jxnver  of  these  two  types  i.-  (|uite  appreciable  and 
-erves  to  show  what  large  returns  can  be  derived  from  the 
additional  ca})ital  expended  for  refinements  and  accessories 
that  give  increa.-ed  ca|)ac  ity  and  eftaienc  v. 

Reference  has  already  bc-en  made  to  the  advisabilitv  of 
considering  the  cajtital  ex|)encHture  re(|uire-d  for  related  fa- 
cilities when  dee  iding  on  the  t\])e  of  power.  .\t  first  thought 
it  might  .-eem  that  the  additional  investment  for  terminals. 
shoi)s  and  -hop  machinery  would  add  greatly  to  the  capital 
expenditure  and  the  fixed  e^harges.  Under  ordinary  condi- 
tions the  cost  of  roundhouse  space  recjuired  pro|)erl\-  to  house 
a  loccjmotive  i-  a  comparatively  -mall  proportion  of  the  c'ost 
of  the  power.  The  co,-t  of  the  shop  buildings  and  machinerv 
is  even  k^«^^  imi)ortant  when  the  added  efficiency  and  de- 
crca.^exl  cost  of  repair  operations  is  c(;nsidered. 

Sometimes  the  introduction  of  heavy  locomotives  necessi- 
tates strengthening  or  replacing  bridges  or  lavintr  heavier  rail 
over  (\Ttain  .sections.  'I'he  expenditures  involvenl  are  often 
quite  large,  but  the  relatively  long  life  of  the-.<e  structures 
(k'crea.-es  the  fixed  charges  and  the  additional  cost  per  ton 
mile  becomes  comparatively  small  and  is  seldom  an  important 


factor  in  determining  the  mo.-t  economical  eciuipment.     Whe 
new  rail  must  be  laid  the  additional  expenditure  is  a  mor 
serious  item  and  the  charge  would  probably  not  be  justifi. 
except  on  a  line  with  relativel\'  dense  traft'ic. 

Jhe  jjreceding  discussion  pointing  out  the  more  imjmrtai 
considerations  involved  in  a  study  of  the  eccjiiomic  value  ( 
various  types  of  motive  power  demonstrates  the  comj)lexity  o 
the  problem.  Probabl}'  no  absolutely  correct  anahsis  is  jx!- 
sible;  surely,  it  is  not  j)racticable.  The  cjuestion  is  of  e.xtreui 
importance  because  the  |)ossibilities  of  economical  ej})eratioi 
are  circumscribed  by  the  motive  power.  For  that  reason  th 
choice  of  the  locomotive  should  be  made  with  extreme  eari 
The  final  decision  -hould  be  ba>ed  on  a  tlefinite  knowleclL; 
of  the  economies  that  can  be  realized,  not  on  un-upi)ortc. 
opinion.  Engineering  methods  are  essential  in  wc;rking  ou 
the  solution  and  the  -tudy  of  the  problem  offer-  a  field  fo 
constructive  ccj-oj)erative  work  by  the  member>  of  the  engi 
neerinif  societies. 


Sifter  for  R«'iio\atiii}r  Old   Sp<)ii^iii<:  Vi  aste 
in     NOHMW    Ma.CLEOl) 

In  tlie  reclamation  of  dirty  -|>onging  wa>te  tlu  device  illu-- 
tratecl  can   be  used  effectively  for  -ifting  out  dirt,  sancl.  et« 
The  sifter  consists  of    a  wooden  framework,  made  of  2  .\Tf 
in.  material.  2  ft.   11  '  _•  in.  cai  each  -ide.      Ihe  -'ck-  are  cov 
ered   with   -moke  box   netting.   2 '  _.    me-he-   to  the   inch.  on. 
<ide  being  jtrovided   with   a   hinged   door  for   iii-erting  and 
removing  the  waste.    A  -mall  clamj).  when  -wi\eled  in  place, 
prevents  the  ek^or  from  ojtening. 

'I"o    the    whole    sifter   are    attac-hed    trunnion-    or    beariiiL'- 


''4  011  Pipe 


Pulley, 


^8^ 


Build'ncf 

■'Pbst ' 


Sfee! 

SO/f.P.H. 

T 


Device   for   Sifting    Dirt    Out    of    Old    Sponging    Waste 

which  are  jdace'd  on  diagonal  corner-  on  the  out.-ide.  These 
trunnions,  as  shown  at  .1  in  the  illu.-tration.  are  preferablv 
made  of  2j/j  in.  W.  I.  pi])e,  with  the  ends  split  and  flattened, 
being  bolted  to  the  framework  with  ?v<  in.  bolts. 

'ihe  device  is  mcjunted  with  one  J tearing  in  the  side  wall 
of  the  building,  and  the  other  in  an  outboard  sui)j)ort.  A 
4!  J  in.  by  32  in.  diameter  pulley,  driven  by  a  motor  or  con- 
venient pulley  from  a  nearby  main  shaft,  i.<  arranged  to  turn 
the  sifter  at  about  M)  rev.  per  minute.  Thi-  device  is 
extremely  useful  as  a  part  of  waste  redantation  ee|uipment. 


r.ii-  Sli,.ts  Arc  CatrfuUx  Plav.rcd  in  Advance;  ll'l.y  Wt  Schedule  Cor  Frl-iir  iVorkf 


Scheduling  Car  Repairs  Increases  Shop  Output 

OiilliiuMjf  a  Schedule  Applicable  to  Pa!i-;eii«:er  or 
Freight  Car  Repair  ^  ork  in  Larj^e  or  Small  Sliops 


By  E.  T.  SPIUY* 

\>>i>lanl   <ieiu'ral    SiiperiiitfiKleiil.   n<»minioii   Kiifiiiieeritif:   ^  ork- 


Ll<l..    Montreal,   ilaiiaila 


Till'  rc;i-()M  jiasscngcr  and  freiyht  car  r(.'[)air  schedule'.^ 
liaw  rcrcivcil  so  little  attention  in  the  past  is  ratlier 
liard  to  understand.  It  may  I)e  because  a  lartje  ])er- 
lentage  of  rolling  sttxk  superintendents  arc  motive  junver 
men,  havinij  a  more  intimate  knowledge  of  the  details  of 
l(Hom(rtive  repair  work.  In  any  case,  scheduling  locomotive 
repair>  is  now  a  recogni/.ed,  economical  methcMl  of  keeping 
ojn'rations  and  i)arts  moving,  with  the  result  that  locomotives 
are  held  "out  of  service  for  repairs"  a  minimum  length  of 
time.  For  the  ])ast  ten  \i-ar>.  at  lea.-t,  it  ma\'  he  -aid  that  most 
large  hack  shops  have  hail  a  schedule  or  routing  s\stem  of 
-ome  kind  in  use.  which  definitely  set  up  a  plan  wherehy 
ecjuipment  was  to  he  delivered  repaired  in  9,  12,  18  or  25 
days,  if  necessary,  according  to  tlie  amount  of  work  to  he 
done.  In  every  case,  a  definite  delivery  date  was  established 
and  each  day's  work  jdanned  so  as  to  complete  the  whole  on 
the  specified  or  scheduled  date. 

There  is  no  logical  reason  why  passenger  and  freight  equip- 
ment cannot  he  scheduled  so  as  to  i)r(Hluce  more  outi)Ut  for 
these  departments,  as  has  heen  accomplished  for  the  locomo- 
tive department.  The  same  principles  apply.  Each  shop,  to 
have  a  successful  schedule,  must  get  a  clear  idea  of  what  the 
objective  is  and  how  it  is  to  be  attained,  taking  into  account 
the  condition  peculiar  to  each  shop.  The  first  thing  a  car 
man  will  say  wlun  the  schedule  is  mentioned  is  '"That's 
all  right  in  the  locomotive  side  where  locomotives  only  are 
handled,  but  over  here,  we  have  twenty  different  kinds  of 
cars,  l)aggage.  mail,  da\'  coaches,  sleepers  and  so  on,  and 
wc  never  know  what  must  be  done  to  them  until  they  are 
brought  in.''  In  reality  locomotive  department  men  do  not 
know  exactly  what  must  be  done  to  engines  before  they  are 
stripped.  l)ut  depend  upon  careful  inspections  to  determine 
the  class  of  repairs  needed.  It  is  not  the  amount  of  ivork  to 
be  done  that  counts  in  determination  of  output;  it  is  the 
time  required  to  perfonn  the  lonfiest  job. 

•rornifrlv    rimliiction    Encimer.   Canadian  Pacific,   Montreal,   Canada. 


\ut]>   foreman 


howevi-r.    the 


1)«»!.«Tiplicn  it(  Srlie«!ule  for  S  »»el  Diner 

rile  first  ste|)  in  building  up  of  a  pa->engiT  ear  .-ciiedule, 
lor  exam])]e,  i>  to  j)lan  or  lay  out  the  work  to  be  conijikted 
eacli  day.  Assume  that  a  schedule  i.-  to  bt-  made  <mt  for  a 
steel  dining  car.  shown  by  exahiinatiou  to  be  in  pretty  bad 
.-liajie  with  con>i(lerab]e  (arpenter  work  in-idf  and  paint  in 
bad  condition,  needing  comjdete  removal.  Ilii-  mean-  that 
all  trimmings  will  have  to  l»e  taken  out  and  done  over  and 
ever\thing  else  given  general  repairs.  In  jiroceeding  to  makt* 
up  the  schedule  let  us  assume  tlie  following  conversation 
with  the  ireneral  foreman  ((}.  F.)  and  juiint 
(P.  F.): 

"What  i-  the  longest  job  on  this  car?" 

P.  F.    'I'ainting  oj)erations  oi  course." 

"Inside  or  outside  of  car?" 

P.    F.   ."Outside,   in   this   case;    someiinu-. 
inside  is  the  i)iggest  job." 

"Ves,  but  does  the  inside  painting  govern  xlu  length  of 
time  the  car  is  in  the  shop?" 

P.  F.  "Not  usually.  l)ecause  when  the  out>ide  is  finished, 
tlie  car  can  be  pulled  out  of  the  .<liop  and  the  in>ide  fini.»hed 
there  if  necessary.''  -  - 

"All  right.  Now.  since  the  painters  have  the  longest  set 
of  operations,  let  us  get  them  on  the  job  .i-  quickly  as  pos- 
sible, and  see  if  we  cannot  do  all  tlie  otlur  work  in-ide  the 
time  re(|uired  by  the  j)ainters  to  complete  their  work.  What 
do  you  do  first?"  \      - 

G.  F.  "Remove  all  metal  trimmings,  seat-^  and  sashes. 
and  send  them  to  their  respective  dei)artment^  to  i»e  repaired. 
Then  the  car  is  washed." 

"Could  not  this  stripping  1k'  done  l)efore  the  car  is  taken 
into  the  shop?    .\nd  how  long  should  it  take?" 

G.  F:  "Ves.  no  trouble  about  that.  e>|Rvially  in  good 
weather.  In  any  case,  including  the  washing,  one  day  would 
cover  this  work." 

"In   preparing  the  standard  schedule  sheet    iFig.    1)   the 
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car  is  stripped  complete  and  washed  the  first  day.  Also  on 
the  first  day  in  the  shop,  the  electricians  must  be  on  the  job 
and  strip  their  part,  all  other  material  being  removed  from 
the  inside  and  distributed  to  the  proper  departments  for  re- 
pairs. The  washing  department  must  wash  the  car  so  as  to 
be  ready  for  the  next  day's  operations.  What  part  of  the 
work  is  done  next?" 

G.  F.  "The  car  is  moved  to  the  track  where  it  will  stay 
until  turned  out.  Carpenters  go  on  the  job.  The  car  is 
jacked  up,  trucks  removed  and  the  car  lowered  on  shop 
trucks  or  posts." 

"Let  us  put  all  that  down  for  Day  2,  but  there  is  no 
reason  whv  painters  cannot  also  start  to  remove  paint,  is 

there?" 

P.  F.  "I  guess  not.  Put  them  down  to  start,  and  they 
will  finish  the  next  day." 

"When  will  the  carpenters  complete  their  work  so  that  the 
painters  can  go  ahead?" 

G.  F.  "That  will  depend  upon  conditions,  but  I  should 
say  they  would  want  two  days  on  the  outside  and  four  on  the 
inside." 

"Let  us  put  it  down  at  that  and  you  can  increase  the 
gang  if  necessary,  to  get  it  done  on  time  until  they  get  into 
the  stride  of  the  thing.  Notice  that  the  carpenters  start  out- 
side work  on  Day  2,  finishing  on  Day  4  and  inside  carpenter 
work  is  started  on  Day  2,  beirf^  finished  on  Day  6.  This 
means  that  painters  on  the  outside  start  on  Day  2  also,  but 
painters  on  the  inside  cannot  do  much  until  the  carpenters 
are  clear.  They  may  start  in  places,  but  we  will  not  schedule 
them  started  because,  for  a  good  job,  the  carpenters  must  be 
out  of  the  way.  Now  let  us  list  up  paint  operations  and  the 
time  required." 

G.  F.  "We  do  not  have  a  regular  course  for  all  cars,  al- 
though generally  we  do  go  through  a  process  which  is 
modified  according  to  the  output  desired." 

"Too  bad,  but  not  unusual  by  any  means.  It  follows  obvi- 
ously that  without  uniformity  of  treatment,  uniformity  of 
results  cannot  be  expected,  and  so  nobody  knows  whether 
good  or  bad  service  is  the  result  of  poor  materials,  methods 
or  work.  The  American  Railway  Association  Committee  on 
Equipment  Painting  issued  a  report  in  1920  giving  a  recom- 
mended classification  for  painting  car  department  equipment, 
which  we  might  adopt  in  this  discussion  as  a  base  on  which 
to  work.  Let  us  use  it  for  a  start,  and  build  up  a  schedule, 
changing  it  if  necessary.  The  car  evidently  comes  under  the 
first  paint  schedule  given,  Class  A  repairs  being  the  heaviest 
repairs  sho\%Ti.  It  is  evident  that  Day  1  for  the  painters  is 
Day  2  in  the  shop  on  our  schedule.  Operations  on  the 
schedule  follow." 

Carpentpr"!  start  rn  oittsiMe  ami  inside. 
Tr'icks  rpTrovfl  and  delivered  to  truck  rennirrrs. 
Pninters    start   to    'cmrvc    nld    paint    and    varnish. 
Painters  finish  rfnT^vinir  paint  on  outside, 
f^arnentors    r  n    outside    finish. 
Paint'-r.';  vv.t  rn  prirninf?  Cf_at. 
Inside   carpenters   still    on    inside    work. 
Xo   f^ai!it  or<'rations,  as  primer  requires  48  hours  to  dry. 
Inside    carpenters    finish. 
Anplv    prime   coat   on    inside   of  car. 
^nplv   first   crat   of  surfacer   on   outside. 
No    paint    operations   on   inside,   account   48   hours   being  required 

for   primer  to  dry. 
Outside— second  crat  of  surfacer. 
Inside — first   coat   of  surfacer. 
Outside — third  coat  of  surfacer. 
Inside — putty  and  knife  pitted  surfaces. 
Outside — f'lirth    coat    of   surfacer. 
Inside — second  coat  of  surfacer. 
Outside — rub  with   ruhbinsr  brick  and   water. 
Inside — third  roat  of  surfacer. 
Outside—  sand  and  touch  up  with  primer. 
Inside — R'lh   with   rubbinsr  brick  and  water. 
Outside — first    crat    of    color. 
Inside — sand  and  touch  up  with  primer. 
Outside- -second    coat    of    color. 
Inside — first  coat  of  color. 

Outside — letter  and  anply   first  coat  of  varnish. 
Inside — second  coat  of  crlor. 
Dry   day.   no  operation   on   outside. 
Inside — ?rain. 

Outside — second  coat  of  varnish. 
Inside — vamish    (first    coat).  /•    •  .    j 

Outside — dry  dav.  painters  on  outside  finished. 
Inside — stripe,  numoer  and  necessary  notices  applied. 


Before  proceeding,  we  note  here  that  since  the  outside  work 
is  all  finished,  as  far  as  the  painters  are  concerned,  there  is 
no  reason,  if  shop  track  space  is  a  limiting  factor  in  gettinj^ 
output,  why  the  car  could  not  be  trucked  with  the  re- 
paired trucks  on  the  eighteenth  day.  Day  18,  therefore,  con- 
stitutes the  date  for  the  truck  repair  gang  to  finish  and 
deliver  ready  for  the  car,  its  own  trucks.  If  necessary,  the 
car  can  be  finished  outside  of  the  shop  from  Day  18.  Pro- 
ceeding with  the  painters  inside  the  car; 

Day   19.      N'arr.ish   inside   <f  car    'second   coat). 
Day  20.     No  operation,  allowing  varnisli  to  dry. 
Day   21.      Rub   varnish    to   finish    required. 

With  the  painters  finished,  the  work  of  other  departments 
should  be  considered,  to  be  sure  that  they  will  deliver  parts 
in  sufficient  time  to  apply  completely  without  holding  up  the 
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Fig.  1 — Example  of  Standard  Schedule  Sheet  for  Dining  Car 

car.  Car  trimmers  cannot  start  until  inside  painters  have 
finished  varnishing  operations  at  least,  and  the  work  takes 
possibly  two  days.   So  we  add  to  the  list : 

Day   !9.  Trucks    applied. 

Day  20.  Car  trimmings  finished  and  delivered  to  car,  and  trimming  started. 

Day  21.  Finish    trimming    car. 

Day  21.  Clean,   inspect  and   O.   K.   for  service. 

The  longest  operations  on  the  car  are  now  covered.  They 
might  be  called  the  controlling  operations  of  the  schedule 
since  they  control  the  length  of  the  "out  of  service"  period. 
In  order  to  make  this  schedule  complete,  it  is  necessary  to 
set  a  starting  day  and  a  finishing  day  for  all  sub-depart- 
ments that  handle  any  part  of  the  car.  Thus,  electricians 
must  finish  all  testing  the  same  day  the  trimming  is  finished; 
namely.  Day  21.  Plumbers,  steamfitters,  upholsterers,  etc., 
must  also  finish  on  Day  21.  For  each  of  these  departments, 
it  may  be  advisable  to  detail  each  day's  work  so  that,  even 
if  they  have  only  six  days'  work  to  do,  and  a  period  of 
twelve  days  in  which  to  do  it,  the  minimum  number  of  men 
required  may  be  determined.  In  larger  shops,  there  is  a  sash 
department  to  which  all  sash  are  delivered  when  a  car  is 
stripped.  This  department  usually  gives  sash  practically  as 
long  a  schedule  of  operations  as  the  outside  of  the  car  gets. 
All  departments  are  capable  of  a  detailed  analysis  as  out- 
lined, but  it  is  not  always  advisable  to  go  into  such  details  for 
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the  sub-departments,  depending  entirely  on  the  amount  of 
work  handled  per  month. 

The  net  result  of  the  foregoing  is  to  develop  what  may  be 
called  a  twenty-two  day  schedule  for  this  class  of  car  and 
repair.  What  logical  reason  is  there  why  a  similar  schedule 
for  each  class  of  repairs  cannot  be  developed?  Heavy, 
medium  and  light  repairs,  called  Class  A,  B  and  C  according 
to  A.R.A.  recommendations,  are  decided  on.  Equipment  is 
divided  into  as  few  "class  of  car"  divisions  as  practicable. 
All  passenger  equipment,  for  example,  coming  in  one  general 
class  which  may  be  subdivided  into  ordinary  day  coaches, 
sleepers,  diners  and  other  high  grade  equipment.  Next  bag- 
gage and  mail  cars  may  form  a  class  and  so  on  according 
to  the  requirements  of  a  particular  road. 

Operation  of  the   Schedule 

Having  made  this  schedule,  how  is  it  to  be  handled? 
First  of  all,  using  a  calendar,  mark  opposite  Day  1  on  the 
schedule  the  date  that  corresponds  to  the  day  the  car  is 
booked  in.  Then  follow  down  the  schedule,  inserting  a  date 
opposite  each  day,  Sundays  and  holidays  being  c«nitted,  but 
not  Saturdays.  Even  if  only  half  a  day  is  worked  on  Satur- 
day, try  and  arrange  for  a  coat  of  paint  to  be  applied,  be- 
cause Sunday  then  becomes  a  schedule  day,  if  it  can  be 
utilized  for  drying. 

Next  take  a  large  sheet  of  section  paper  about  24  in.  square 
and  makes  a  series  of  about  30  vertical  columns  as  shown  in 
Fig.  2.   At  the  head  of  each  column  put  in  the  dates  of  the 


As  each  car  comes  into  the  yard,  an  inspection  of  the  car 
and  painting  is  made  to  determine  the  class  of  repairs.  A 
detailed  schedule  is  then  prepared  covering  all  operations,  this 
being  done  by  the  man  placed  in  charge  of  all  scheduling. 

PASSENGER  DEPARTMENT  SOIEDULE 

April  4. 
Daily  Work  Sheet 

The  following  operations  are  due  to  be  completed  tomorrow,  April  5: 

Car  No.  Outside  Inside 

334 Remove  paint  Remove  paint 

2123 Prime 

2099 First  surfacer  Prime 

6S4 l*utty  and  knife  Dry 

743 Scrape  Scrape 

1435 Dry  Second  varnish 

763 Third  burfacer  Putty 

871 Letter  First  varnish 

1235 First  color  Sand 

1743 First  varnish  Seccnd  color 

8S4 Sand  Third   surfacer 

2377 Second   varnish  First    varnish 

671 r>r>-  Rub 

943 Rub  with  brick  Third  surfacer 

1066 First  varnish  Drv 

1132 Dry  Grain 

Fig.  3 — Work  Sheets  Are  Taken  Dally  from  the  Date  Schedule  and 
Sent  to    Departments   Concerned 

Each  detail  sheet  is  entered  on  the  date  schedule  as  soon  as 
made  out,  and  when  all  cars  in  the  shop  are  covered,  each 
column  represents  the  operations  due  to  be  performed  on  the 
date  at  the  top  of  the  column. 

Now  comes  a  most  important  point.  This  chart,  like  all 
charts,  is  of  little  value  unless  used.    Each  afternoon,  the 
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Rub  trith  brick  and  water 

Outside 

2!9I 

Third  coat  surfacer 

Inside 

t29l 

Sand  and  touch  up 

Outside 

Zi9l 

Rub  Kith  brick  and  inter 

Inside 

2291 

First  Coat  of  color 

Outside 

2291 

Sand  and  touch  up 

Inside 

2291 

Second  coot  at  color 

Outside 

2191 

First         . 

Inside 

2291 

Utter  and  opplu  1st  caattiamis/t 

Outside 

2291 

Second  coat  cohr 

Inside 

2291 

Druina  don  for  yarnish 

Outside 

2291 

train 

Inside 

2291 

Second  coat  varnish 

Outside 

2291 

First  coat  tarnish 

Inside 

2291 

Drtjina  dau  for  varnish 

Outside 

129! 

Applu  trucks  (if  to  finish  outskk) 

2291 

Stripe  and  number 

Inside 

2291 

Second  coot  varnish 

Inside 

2291 

tpplq  trucks  and  Itvel  car 

(if  in  shop) 

2291 

Druina  dai4  for  varnish 

Inside 

2291 

Trimmings,  start  fc  apply 

2t»l 

Rub  dovin  varnish 

Inside 

z»/ 

F!n,sh  tnm  car 

229/ 

Rlumbers  finish 

2T9I 

ihomtitters  finish 

2291 

Upholsterers  finish 

IPI 

electricians  test  and  finish 

2291 

Clear  and  0.  K  tor  service 







t_ 1 

2291 

rig.  2— Schedule  for  a  Single  Car  Showing  Dates  Detailed  Operations  Are  Due 


month,  leaving  out  dates  corresponding  to  Sundays  and  holi- 
days. On  the  left  side  of  the  sheet,  list  up  all  the  operations 
which  have  developed  and  leave  room  for  others  that  may 
come  up.  Now  take  the  schedule  list  with  the  dates  entered 
and,  starting  at  the  top,  find  the  corresponding  operation  on 
the  large  sheet,  entering  the  car  number  on  the  same  horizon- 
tal line  under  the  required  date.  Follow  this  process  by 
putting  this  same  car  number  in  the  intersecting  square  of 
each  operation  and  date  it  is  scheduled  to  be  performed  and 
you  have  a  complete  "date  schedule."  It  is  advisable  to 
mount  the  date  schedule  on  a  board. 


schedule  man  makes  a  list  of  all  work  due  to  be  done  to- 
morrow. He  gets  this  list  typed  out  and  into  the  hands  of  all 
foremen  and  assistant  foremen  concerned  before  they  quit 
for  the  day.  In  the  afternoon,  he  goes  to  each  car  and  checks 
up  to  see  if  the  operations  scheduled  are  done  or  not;  if  not, 
he  ascertains  why  (again  an  imp>ortant  point)  and  marks 
his  copy  with  the  reason.  On  returning  to  the  office,  he  makes 
a  list  of  all  failures  to  do  the  work  scheduled,  indicating  the 
reasons,  and  hands  this  list  to  the  general  foreman.  The 
general  foreman  then  goes  to  all  departments  knowing  where 

they  were  delayed  the  previous  day  and  lending  his  influence 
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and  authority  to  prevent  a  recurrence  of  delays  in  the  future. 

It  soon  works  out  that  when  an  assistant  sees  he  is  going 
to  fail,  he  takes  up  the  matter  himself  before  the  general 
foreman  gets  after  him  about  it  and  very  often  the  delay  is 
prevented  altogether.  If  average  outputs  before  and  after 
car  shop  schedules  are  in  operation  are  checked,  nobody  will 
have  an  argument  against  the  schedule.  The  great  probability 
is  that  under  schedule  planning,  output  will  increase  30 
per  cent  and  more  and  the  railroad  will  have  a  definite 
measure  of  the  service  given  by  the  materials  used. 

The  whole  idea  is  to  have  a  definite  plan  and  see  that  it 

p.\5senc;er  dkpart.ment   schedule 

.  i..-  •  ,  -.  April  4. 

>   ;•'•  ■       Daily   Work   Sheet 

The  following   operations  are   scheduled  to  be  done  tomorrow,  April   5: 
Department       Car  No.  Oiieration 

Carpenters 334 Start  outside 

•'•  212.? Finish  outside 

'    ::  ■•.  :.  -.  .:.  *  ..:iL-"  20Q9 Finish  inside 

'.  •  ■  ■•■     -  f,^^ Finish   inside,      l.ate   one  day      '  "^  f;  ' 

. ;  ;  74.? Start  out.side  ■•    -.i    :. 

'  Upholsterer? 2541 Deliver  to  car  .    -"    ". 

::"■;;.....  263.' Deliver  to  car  .  -.    ;    :'■  -  ■    ::^';.  ."-v 

■■  •;     •"  "    •  41.^2 Deliver  to  car  -:"."■; '•.•.■■■. '^''  .- 

r:-  :■      Steamfittcrs 2.S41 Finish  hcatins  ^  '■.  ..  .  •   ' 

2740 Finish    hcatinR  ■,•:.•..••.    ".'■,"."■-:• 

Trimmers 2541 Finish   trim 

',  1435 Start  trim 

■■  '      Electricians 2541 Hatteries  test  and  li^iuini;  O.  K. 

•    '.,:•■  3435 Switchlxard    O.    K. 

Brass  Dept 1734 Deliver  all  trimmings 

1438 . . Deliver  all  trimniinRS 

'.;•■■"  Fig.  4-^Example  of  Daily  Work  Sheet 

is  lived  up  to.  The  car  schedule,  illustrated,  was  for  the 
heaviest  kind  of  repair  on  the  class  of  car  that  gets  the  best 
work  done  on  it ;  therefore,  it  is  probably  the  longest  schedule 
likely  to  be  used.  The  example  taken  was  merely  to  show 
how  to  build  up  schedules,  not  to  say  this  is  a  correct  or 
good  one  for  any  particular  shop. 

Figuring  Monthly  Output 

A  word  or  two  regarding  figuring  output  per  month  by 
schedule  methods.  If  a  shop  has  60  tracks  or  car  spaces 
under  the  roof  and  the  number  of  schedule  or  working  days 
in  a  month  is  25,  the  product  of  these  two  factors  is  1,500 
track  days.  Now  suppose,  on  an  average,  a  heavy  repair 
takes  20  days;  a  medium  repair  takes  12  days,  and  a  light 
repair  takes  8  days.  We  can  readily  see  that  including  all 
schedule  days  under  the  shop  roof  an  output  of  75  heavy 
repairs,  or  125  medium  repairs,  or  185  light  repairs  is  avail- 
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WEEKf.Y    Progress    Sheet 
To  all  Departments: 

The  fi  llowiru  ca's  are  due  for  service  next  week  on  dates  shown: 

April    4— Mcnday 1322        April     7— Thursday 975 

763  1747 

AprU    5— Tuesday..., 1421  717 

.  .      •    .  .    :  1530       April   8— Friday 1414 

.     ■■■'  •'"     .•  621  1175 

April    6— Wednesday... i.......   1483  918 

■ 1377       April    9 — Saturday 174') 
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able.  Also  if  it  is  decided  to  finish  cars  outside  of  the  shop, 
that  is  take  them  from  under  the  shop  roof  as  soon  as  out- 
side painting  operations  are  finished,  the  shop  capacity  is 
automatically  increased  by  deducting  at  least  two  days  per 
car  under  the  shop  roof.  This  means  that  the  output  can 
be  increased  to  83,  150  and  250  cars  per  month  for  heavy, 
medium  and  light  repairs  respectively,  an  average  increase 
of  over  25  per  cent  by  a  decrease  of  only  two  days  per  car. 
Is  it  important? 

No  road  gets  all  one  kind  of  repairs,  so  by  using  the  total 
track  days  available  as  a  base  and  multiplying  and  adding 
cars  of  each  class  of  repairs  (heavy,  medium  and  light)  as 
they  may  be  available,  keeping  the  sum  equal  to  1,500,  the 


maximum  output  under  definite  methods  is  obtained.  Sup- 
pose an  output  of  130  cars  a  month  in  this  particular  shop 
is  desired. 

50  heavy  repairs  at   18  days  each r=     900  track  days. 

30  medium  repairs  at   10  days  each =      300  track  days. 

50  light  repairs  at  6  days  each —      300  track  days. 

Total    available    ~  1,500  track  days. 

Any  other  combination  that  adds  up  to  1,500  track  days  on 
20,  12  and  8  day  schedules,  figuring  to  finish  the  last  two 
days'  work  outside,  can  be  used. 

In  conclusion,  it  may  be  said  that  the  foregoing  outlined 
schedule  is  applicable  to  small  shops  as  well  as  large  ones. 
The  main  difficulty  in  applying  it  is  due  to  the  aversion  of 
many  practical  railroad  men,  brought  about  unfortunately 
by  an  influx  some  years  ago  of  so-called  efficiency  engineers 


i  ASSE.NGER     DEPARTMENT    SCHEDULE 
L.\TE  List  April  7 
The  following  delays  were  reported  yesterday: 

Car  No.  Department.  Reason  for  delay 

1717 Paint  Men   out 

1643 Paint  Carpenters  not  finished 

2321 Carpenter  Waiting   material    from    mill. 

763 Electrician  Battery   trouble 

1431  (2  days). .Truck  Waiting   for  tires 


Fig.   6 — Summary   of   the    Delays   Occurring    In    One    Day,    Material 
Delays    Also    Being    Recorded    on    This    Form 

without  practical  knowledge  of  railroad  conditions.  The 
schedule  gives  a  clear  definition  of  duties  and  definite  in- 
structions as  to  the  order  of  work,  resulting  in  better  service 
at  lower  costs.  In  shops  where  material  is  scheduled  from 
one  department  to  the  other  foremen  can  stay  in  their  own 
departments,  where  they  are  needed  all  the  time.  This  is 
one  of  the  biggest  arguments  for  scheduling,  and  alone  is 
worth  more  than  can  be  estimated.  The  details  of  forms  and 
methods  will  develop  tl^gmselves  in  each  shop  and  constitute 
no  valid  objection  to  car  shop  scheduling  systems. 


Reclamation  of  a  Badly  Distorted  Tender  Frame 

A  locomotive  recently  came  to  a  back  shop  for  repairs 
with  the  tender  frame  badly  damaged  and  distorted  by  a 
side  blow.  In  view  of  the  serious  nature  of  the  damage 
it  was  at  first  thought  that  the  frame  would  have  to  be 
scrapped  but  it  was  finally  reclaimed  by  straightening  and 
welding. 

Before  proceeding  with  the  straightening,  a  special  straight 
lever  was  made  by  using  two  bars  of  234  in.  by  9  in.  by  18 
ft.  follower  plate  steel.     A  space  of  3  in.  was  left  between 


Tender  Frame  Straightened  and  Thermit  Welded  at  Five  Places 

the  bars  for  eyebolts  and  clamps,  an  arrangement  which 
gave  a  powerful  leverage.  It  was  necessar}-  to  heat  the  tender 
frame  in  eight  places  at  one  time  in  order  to  straighten  each 
end  of  the  frame. 

Oil  and  charcoal  were  used  as  fuel  in  obtaining  the  expan- 
sion. The  center  I-sections  that  were  broken  were  welded 
in  five  places  with  Thermit  using  about  65  lb.  for  each  weld. 
The  location  of  these  welds  are  plainly  shown  in  the  illus- 
tration by  the  arrows. 


The  Problem  of  Machine  Tool  Selection 


Ignorance  of  Cost  of  Capital  Investment  and  of 
Operating    Costs    Leads    to    Unsound    Decisions 

BY   R.   S.   MENNIE 


THE  usual  procedure  for  the  purchase  of  shop  machinery', 
after  the  annual  budget  has  been  approved,  is  some- 
what similar  on  the  various  leading  railroads.  The 
first  step  is  to  prepare  a  list  of  machines,  the  extent  of  which 
will  depend  entirely  upon  funds  available  or  the  amount  ap- 
propriated under  the  budget.  Requisitions  are  then  origi- 
nated either  in  the  office  of  the  chief  mechanical  officer  or  at 
the  shops  where  the  machines  are  finally  to  be  located.  After 
requisitions  have  been  prepared,  including  more  or  less  com- 
plete specifications,  they  are  forwarded  to  the  purchasing 
agent  who  obtains  bids  from  various  manufacturers  or  jobl)ers 
and  submits  these  bids  with  the  manufacturer's  standard 
specifications  to  the  chief  mechanical  officer  for  final 
recommendations. 

In  view  of  present  conditions  as  regards  the  urgent  neces- 
sity for  strict  economy,  it  may  be  of  interest  to  discuss  the 
consecutive  steps  in  the  purchase  of  this  equipment.  First, 
the  preparation  of  the  initial  machine  tool  list  for  the  annual 
budget.  This  is  usually  done  by  master  mechanics  or  some 
mechanical  department  officer  in  close  touch  with  the  shops. 
Frequently,  the  local  shop  authorities  make  a  list  of  their 
machine  tool  requirements  and  forward  this  to  the  general 
office,  where  the  budget  recommendations  are  eventually  com- 
piled. In  any  event  the  final  list  of  machinery  usually  ex- 
presses as  far  as  available  funds  will  permit,  the  ideas  of  the 
shop  officers  as  to  their  machine  tool  necessities. 

Capital  Charges  Often  Disregarded 

It  should  be  remembered,  however,  that  under  existing 
methods  of  shop  accounting,  these  ideas  are  not  regulated  or 
controlled  by  any  thoughts  as  to  the  possibility  of  incurring 
heavy  additional  capital  charges  or  similar  considerations 
which  usually  govern  the  management  of  manufacturing 
establishments  in  like  circumstances.  There  is  always  the 
possible  tendency  to  insist  upon  new  machinery  and  the  re- 
placement of  old  tools  without  the  formality  of  any  careful 
analysis  to  determine  whether  or  not  a  new  machine  is  really 
necessary  or  whether  the  expense  is  justified  by  the  possible 
savings. 

Compare  the  attitude  of  a  railroad  master  mechanic  with 
that  of  the  manager  of  any  successful  manufacturing  plant. 
The  master  mechanic  endeavors  to  get  rid  of  all  old  machin- 


ery and  to  substitute  modern,  up-to-date  equipment.  He  is 
well  aware  that  with  high  grade  tools  in  good  condition,  loco- 
motive repair  parts  can  be  rapidly  handled  through  the  shop 
and  there  is  an  excellent  possibility  that  output  will  increase 
to  the  assumed  benefit  of  the  company  and  his  own  certain 
credit.  He  has  no  incentive  to  go  ver}-  deeply  into  the 
economics  of  the  matter  nor  to  consider  that  the  additional 
production  obtained  through  the  purchase  of  new  machinery 
may  not  necessarily  mean  a  net  profit  to  the  railroad. 

On  the  other  hand,  the  manager  of  an  industrial  concern 
must  analyze  the  situation  with  great  care,  because  he  is  con- 
stantly confronted  with  the  fact  that  the  purchase  of  addi- 
tional machinery  means  an  increase  in  fixed  charges.  He 
knows  that  if  this  additional  capital  charge  is  not  met  by 
increased  savings,  by  a  reduction  in  the  number  of  employees, 
or  absorbed  in  some  way,  the  cost  accounting  system  will 
shortly  indicate  a  loss  instead  of  the  anticipated  profit. 

Unfortunately  the  cost  accounting  methods  used  in  the 
average  American  railroad  shop  do  not  reflect  the  true  situa- 
tion as  regards  the  ultimate  expense  to  manufacture  and 
apply  locomotive  or  car  repair  parts.  It  is,  therefore,  only 
to  be  expected  that  advantage  will  be  taken  of  this  fact  to 
secure  credit  for  increased  shop  output  regardless  of  heavy 
losses  in  depreciation,  interest,  maintenance,  etc.,  that  are 
never  accurately  set  forth. 

Specifications  for  Machine  Tools 

The  preparation  of  machinery,  specifications  and  shop 
requisitions  is  a  second  step  in  the  purchasing  procedure. 
Assuming  that  the  machine  tool  list  has  been  properly  com- 
piled after  a  careful  study  of  the  matter  in  all  phases,  it  is 
then  of  equal  importance  that  machines  of  proper  size  and 
design  shall  be  specified. 

For  the  ordinar)'  railroad  shop  engaged  in  making  general 
locomotive  repairs,  a  few  special  tools  such  as  wheel  lathes, 
quartering  machines,  wheel  presses,  etc.,  are  required.  By 
far  the  greater  number  of  machines,  however,  are  standard 
equipment  widely  manufactured,  such  as  boring  mills,  lathes, 
planers,  shapers,  drill  presses,  etc.  It  does  not  seem  advis- 
able for  any  railroad  to  attempt  the  preparation  of  complete 
specifications  covering  exact  details  of  their  machine  tool 
requirements,   as  this   results   in   high   prices   without   ccHn- 
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and  authority  to  privint  a  aiurrcnce  of  (k'lax.s  in  the  future. 

It  soon  \vork.s  out  that  when  an  a.'s.^istant  sees  he  is  going 
to  fail,  he  takes  up  the  matter  hini>elf  before  the  general 
lorenian  gets  after  liim  about  it  and  very  often  the  delay  i.s 
]»revente(l  altogether.  If  average  outjiuts  l)efore  and  after 
ear  shop  schedules  are  in  operatitjn  are  elieeked.  noltody  will 
have  an  argument  against  the  sehedule.  The  great  probaiiility 
is  that  under  schedule  jilanning,  outi)Ut  will  increase  .>() 
per  ci-nt  and  more  and  the  railroad  will  have  a  det'inite 
measure  of  the  service  given  by  the  materials  used. 

The  whole  idea  is  to  have  a  ditniite  plan  and  .^^ee  that   it 

!\>.s!:.\«;i:k    hki'auimknt   s<  iuuIui.k 

Ainil  4. 
■  l»MrA    W'  KU    Siurr 

riii     I'.iliiv  iii;     i.'i  litj.ii'A  ;i   I     <■!  Ill  iliiU  il    to   !;c    ildiir   titmrr-i'.v,    Ai'ril    5: 

l»(I.  irtTiuii;        <  :ii   X'  .  (  >l  iialiiii; 

C'arr'cnttTS .   .'.!  t St.Trt   outside 

Jli,> l-'iiii-ili    oul>iilr 

i.'<:''  ' l-'iiiish    iii^i.U- 

i'S-i.  .  .I'iiii'«h    ii(.-ili  .      I  :^'i-   •iir    li.iy 

"■4.!,  .  .  .     .     .  St.ii  t  in.isMi 

I'l  U<>F.<«<r.  r  .      ..  .  2511 Deliver  to  car 

J'l.v' lulivcr  i<r  i;ir 

,  .  ■!'  '- I'l  livt-r  to  c.'iv 

S;;'.i'vr'|t!  »- -'5H...I     .  .  .  l-irii^li   hi  .ititiu 

.?74" l-"iiiisli    hcaliiiy 

'4  rni'.i.ii  In,  .  .     ....._'5H l-'iiiiN|i    trim 

]  t.'.N Strirt    trim 

■  t"I.  I  rr;«  ill'- _'.-  1 1 r.;ilt<  vi<  s  li  -t      iii!    lr.l:lii!C  <  t.   K. 

..      •  \  1  ;.!.",.  .' Swili-l.ti,  .ir.i    <  ».     K. 

lV:.i--s   I''. !  1 .  .       .  .  .  T.i-f |)i  liver  all  triiiiniitii;s 

.    ■       .  !).'.>» !)(  U\  cr  .ill  II  iiiiii  iii;.'» 

.    '  Fig.  A — Example  of  Daily  Work  Sheet 

is  lived  up  to.  The  (ar  schedule,  il]u>irated.  was  for  the 
heavii>t  kind  of  re|tair  on  the  class  of  i.ir  that  get>  the  l)e>t 
work  done  on  it:  therefore,  it  is  probabl\  the  longe>t  schedule 
likely  to  l)e  used.  'I'he  example  taken  was  mertl\  to  -how 
how  to  build  ujt  schedules,  not  to  sa\  this  i-  a  (orrect  or 
goHHl  one  for  any  particular  >liop. 

I'iuuriii;>    Moiithl\    Outpiil 

.A  word  or  two  regarding  figuring  outjiut  ])er  month  by 
schedule  methods.  If  a  shop  has  60  tracks  or  car  >paces 
under  the  roof  and  the  number  of  .schedule  or  working  days 
in  a  month  is  2S,  the  product  of  these  two  factors  is  l.,5()() 
track  da\>.  Xow  sui)i»ose.  on  an  average,  a  heavy  repair 
take-  20  davs;  a  medium  repair  takes  12  davs.  and  a  lii^ht 
repair  takes  8  da\s.  W't-  tan  readily  sii-  that  including  all 
schedule  days  under  the  shop  roof  an  outjuit  of  75  heavy 
repairs,  or  \2>  medium  npair-.  or  l.s5  light  npairs  is  avail- 

.".NS.SHN'.IU     HI  I'.XUTMKNI'     S(  IIKIHI.K 

Til  .ill    I)fti->.rtfrrii(s: 

1"lir   f  lloxii'!.'  ia'!i  are  'iur   I'.ir  -icrviif  ii<\t   wnK  on  dates  shown: 

Al.ii!     t      Nf.  ii.iav l.<2-'        .\liil     7     TInirs.lav ^:  =^ 

7(i.;  1747 

Airil     .•      'riu-dav. 14:!  717 

l.N.<il          \iiil    S      l-ijilav 1414 

621  117- 

\l.ril     C,      \Ve.liies.!;,v 14,<3  "!.'< 

1377        Ai.ril    'i-  -S.iitira.iv 174) 
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able.  .\I>o  if  it  i.-  decided  to  finish  cars  outside  of  the  shop, 
that  is  take  them  from  under  tin-  sho|)  roof  as  .<(K)n  as  out- 
side painting  ojjcrations  are  tniished,  the  shop  capacity  is 
automatically  increased  by  deducting  at  least  two  days  per 
car  under  the  sliop  roof.  This  means  that  the  output  can 
be  increased  to  S.'i.  150  and  250  cars  per  month  for  heavy, 
medium  and  light  repairs  respectively,  an  average  increase 
of  over  25  jier  cent  by  a  decrease  of  only  two  days  per  car. 
Is  it  important?^ 

Xo  road  gets  all  one  kind  of  repairs,  so  by  using  the  total 
track  days  available  as  a  base  and  multifilying  and  adding 
cars  of  each  class  of  repairs  (heavy,  medium  and  light)  as 
they  may  be  available,  keeping  the  sum  ecjual  to  1.500,  the 


ma.ximum  out])Ut  under  detinite  methods  is  obtained.  Sup- 
jiose  an  output  of  1.^0  cars  a  month  in  this  jiarticular  shoj) 
i>  de.-ired. 

.^11   hvavy   repairs  at    IS   d.-iys   caeli .    rr      <.00  track   days. 


,W  medium  rejairs  at    10  days  eatl. . 
50  li;4ht  repairs  at   6  days  each 


.'(•(I   tr:.el<   I'.avs 
-       3110  track  day.s. 

"    1.5<10   tr;ick   davs. 


Totril    availaMc     

.\ny  other  ccjmbination  that  add>  up  to  1.5n(i  track  day>  on 
20,  12  and  8  day  schedules,  t'lguring  to  finish  the  last  t\\.) 
days'  work  outside,  can  be  used. 

In  conclusion,  it  may  l)e  said  that  the  foregoing  outlined 

schedule  is  api)licalde  to  small  shops  as  well  as  large  one> 

The  main  difficulty  in  applying  it  is  due  to  the  aversion  of 

many   jiradical    railroad    men.   lirought   about    unfortunateh 

by  an  intlux  some  wars  ago  of  -o-c. tiled  cfficieii.  y  engineer- 

I  \>M.Nc.i:u    i»i",r.\i<rMK.\T    sciiKin  i.i: 

I.  Ml'     I.lSl      A|-K\L    -7 

rin     r.  lluu  iiij   delays   were   rii'.oiid   vi-ttrda;': 

Car  N".  Oeiiartu'ei;!  Ki-asoii  lor  dil.iv 

1717 raitit  .M   n   out 

1643 raiiK  C  .iroi'iiters   not    I'liii'^lud 

23J1 (."arpeiiler  Waitiii'.;    material    irKV.    v.\\\. 

763 i-'.lcctrician  liaitery    tionlde 

1431   (-'  <i.i>s).. Truck  Waiiiir.;    f  r   iiic> 

Fig.    6 — Summary    of    the    Delays    Occurring    in    One    Day.    Material 
Delays    Also    Being     Recorded    on    This    Form 

without  jiractical  knowledge  oi  railroad  (tmcbtions.  The 
schedule  gives  a  clear  detniition  of  dutie.-  and  definite  in- 
structions as  to  the  order  of  work,  resulting  in  better  .>iervicc- 
at  lower  costs.  In  >liop>  where  material  i-  -i  heduled  from 
oiu-  department  to  the  other  foremen  can  >tay  in  their  own 
departments,  where  the\-  are  needed  all  the  time,  ihis  i> 
one  of  the  liiggest  arguments  for  scheduling,  and  alone  i> 
worth  more  than  can  In'  estimated.  Ihe  detail-  of  forms  and 
methocl-  will  deve]o|»  themselves  in  each  shop  and  lonstitute 
no  valid  olijection  tc;  car  shop  scheduling  system-. 


Kcclaiiiation  of  a   lJa<l!\    Distorted  Tentler  Frame 

A  locomotive  recently  came  to  a  back  -ho])  for  repairs 
with  the  tender  frame  badly  damaged  and  distorted  bv  a 
-ide  blow.  In  view  ol  the  >eric;us  nature  of  the  damage 
it  wa-  at  first  thought  that  the  frame  would  have  to  be 
-(rap|)eci  but  it  wa>  finally  reclaimed  liy  straightening  and 
wcMing. 

Ilefore  ])rocecding  with  the  -traightening.  a  -ptcial  straight 
lever  was  made  by  using  two  l»ars  cjf  2'4  in.  l)y  0  in.  bv  IS 
ft.   follower  plate  sttel.      A  -pace  of  .^    in.   was  left  between 


Tender   Frame   Straightened   and   Thermit   Welded   at    Five   Places 

the  bars  for  eyei)olts  and  clamj)S,  an  arrangement  which 
gave  a  powerful  leverage.  It  was  iiecessar}  to  heat  the  tender 
frame  in  eight  jfiaces  at  one  time  in  order  to  straighten  each 
end  of  the  frame. 

Oil  and  charcoal  were  used  as  fuel  in  obtaining  the  expan- 
sion.    The  center  I-<ecti(;ns  that  were  broken   were  welded 
in  five  places  with  Thermit  using  about  65  lb.  for  each  weld. 
The  Icxation  of  these  welds  are  plainly  shown  in  the  illus- 
tration bv  the  arrows. 


The  Problem  of  Machine  Tool  Selection 


Ignorance  of  Cost  of  Capital  Investment   and   of 
Operating    Costs     Leads    to     I  nsoiind     Decisions 

BY    R.   S.   MENME 


THI'.  u-u;il  procedure  for  the  j)urcharic  of  shop  machiiU'ry. 
after  the  annual  l)Ucl<j;et  has  been  ajjproved,  is  sonie- 
uliat  similar  on  the  various  leading  railroads.  The 
tirst  step  i>  to  [)repare  a  list  of  machines,  the  extent  of  whieli 
will  dejiend  entirely  uj)on  funds  available  or  the  amount  aj)- 
propriated  under  the  budget.  Re(|uisitions  are  tlien  origi- 
nated either  in  the  office  of  the  chief  mechanital  ofticer  or  at 
the  shops  wliere  the  machines  are  t'lnallx'  to  lie  located.  After 
re(|uisiti<!ns  have  been  pre])ared.  including  more  or  less  com- 
plete si)ei  itit  ations.  they  are  forwarded  to  the  jjurchasing 
agi-nt  who  obtains  bids  from  various  manufacturers  or  jobl)er> 
and  submit>  these  liids  with  the  manufacturer's  standard 
specification^  to  the  chief  mechanical  officer  for  tinal 
recommendati(nis. 

In  view  of  i)resent  condilion.>  a>  regards  the  urgent  neces- 
sity for  .strict  eeoncnny,  it  may  be  of  interest  to  discuss  tlie 
con.secutive  steps  in  the  purcha.se  of  this  e(juii)ment.  Fir.<t. 
the  preparation  of  the  initial  machine  tool  list  for  the  annual 
budget.  This  i>  usually  done  In-  master  mechanics  or  >ome 
mechanical  department  ofticer  in  do.se  touch  with  the  shops. 
Frequently,  the  local  shoj)  authorities  make  a  list  of  their 
maihine  tool  re<|uirements  and  forward  this  to  the  general 
office,  where  the  builget  recommendations  are  eventually  com- 
j)iled.  In  any  event  the  final  list  of  machinery  usually  e.x- 
presses  as  far  as  available  funds  will  permit,  the  ideas  of  the 
shop  officer-  iis  to  their  machine  tool  necessities. 

Capital    Charges   Often    Disregarded 

It  should  be  remembered,  however,  that  under  existing 
methods  of  shop  accounting,  these  ideas  are  not  regulated  or 
controlled  by  any  thoughts  as  to  the  possibility  of  incurring 
heavy  additional  capital  charges  or  similar  considerations 
which  usually  govern  the  management  of  manufacturing 
estal)lishments  in  like  circumstances.  There  is  ahvavs  the 
possible  tendency  to  insist  upon  new  machinery  and  the  re- 
placement of  old  tools  without  the  formality  of  any  careful 
analysis  to  determine  whether  or  not  a  new  machine  is  really 
nece.>isarA-  or  whether  the  ex|)ense  is  ju.stified  by  the  possible 
savings. 

Comi)are  the  attitude  of  a  railroad  master  mechanic  with 
that  of  the  manager  of  any  successful  manufacturing  plant. 
The  master  mechanic  endeavors  to  get  rid  of  all  old  machin- 


ery and  to  substitute  modern.  Uj)-to-date  ecjuipment.  He  is 
well  aware  that  with  high  grade  tools  in  g(X)d  condition,  loco- 
motive repair  jiarts  can  be  rapidly  handled  through  the  shop 
and  there  is  an  excellent  iH)ssibilit\  that  out]>ut  will  increase 
to  the  assumed  i)enetn  of  the  comj)any  and  his  own  certain 
credit.  He  has  no  incentive  to  go  ver\-  deeply  into  the 
econcimics  of  the  matter  nor  to  consider  that  the  additional 
production  (;btained  through  the  purchase  of  new  machinery 
may  not  necessarily  nuari  a  net  profit  lo  the  railroad. 

On  the  other  hand,  the  manager  of  an  industrial  concern 
must  anal\ze  the  situation  with  great  care.  Incause  he  is  con- 
stantly confronted  with  the  fact  that  the  purchuseof  addi- 
tional machinery  nie.ms  an  rncreajH'  in  tixed  charges.  He 
knows  that  if  this  addilional  tapital  charge  i-  not  mi-t  bv 
increa.-ed  savings,  \>\  a  reduction  in  the  numb»  r  of  em|)h>yees. 
or  absorlK'd  in  some  way.  the  co.-t  accounting  >ystem  will 
shortly  indicate  a  l(;ss  instead  of  the  antii  ipated  |)rotit. 

Unfortunately  the  c<ist  accounting  mc-lhods  u>e<l  in  the 
average  .Vnierican  railroad  shoj)  do  not  retlect  the  true  situa- 
tion as  regards  the  ultimate  expen>t^  to  manufacture-  and 
apply  IcHcjmotive  or  car  rei)air  |)arts.  It  i<.  tiierefore.  onl\ 
to  l>e  expected  that  ad\antage  will  be  taken  of  this  fact  to 
secure  credit  for  increased  sho]t  output  reiiardless  of  heavv 
lcs.<es  in  depreciation,  interest,  maintenance,  etc.,  that  arc 
nevcT  accurately  .set  forth.  ',  '   '      '  ' 

Specifiratioiis  for  Machine  Tools 

The  jireparation  of  machiiuTy.  si»ecitication-  and  shop 
recjuisitions  is  a  .<cvond  step  in  the  purchasing  jjrcKedure. 
.\s>uming  tluit  the  machine  tool  list  has  I>een  jtroperlv  <cim- 
piled  after  a  careful  study  of  the  matter  in  all  phases,  it  i- 
then  of  ecjual  importance  that  machines  of  j)roper  size  ancj 
design  shall  be  sj)ecitied. 

For-the  ordinary  railroad  .>h<)p  engaged  in  making  general 
lo.-omolive  repairs,  a  few  sjtecial  tools  such  a>  wheel  lathes. 
c|uartering  machines,  wheel  pn>sses.  etc.,  are  recjuired.  Bv 
far  the  greater  numl»er  of  machines,  however,  are  standard 
ec|uipment  widely  manufactured.  >uch  as  boring  mills,  lathes, 
planers.  shai)ers.  drill  jtresses.  etc.  It  d(X'>  not  seem  advis- 
able for  any  railroad  to  attempt  the  prej)aration  of  complete 
specifications  covering  exact  details  of  their  machine  tool 
rcx|uirements.   as   this   results   in    high    i)rices   without   com- 
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mensurate  benefits.  The  plan  usually  adopted  is  to  prepare  value,  unbiased  by  prejudice  or  the  persuasive  conversation 
a  brief  statement  giving  merely  the  essentials  of  the  tool  of  expert  salesmen.  Perhaps  the  greatest  obstacle  to  over- 
desired  including  kind  of  drive  and  necessary  special  attach-  come  in  judging  machine  tool  values  is  prejudice  on  the 
ments.  This  permits  manufacturers  to  submit  bids  on  their  part  of  sometimes  thoroughly  practical  men.  Prejudice  in 
standard  product  and  enables  the  railroads  to  obtain  wide  favor  of  a  manufacturer's  machine  with  which  railroad  men 
competition.  are  familiar,  often  works  to  the  serious  disadvantage  of  some 

other  manufacturer  having  a  better  tool  the  superior  quality 
Size  of  Tools  Needs  Careful  Study  of  ^hich  only  becomes  apparent  after  a  study  of  its  intimate 
In  preparing  requisitions  for  shop  machinery  it  is  im-  construction.    The  average  mechanical  department  officer  has 
,  portant  to  keep  in  mind  the  various  operations  for  which  the  practically  no  time  to  study  closely  the  construction  of  ma- 
tools  will  be  used  and  in  particular,  if  machines  are  to  be  chine  tools — he  has  many  more  serious  problems  to  contend 
located  at  some  isolated  point,  to  see  that  each  tool  has  ade-  with — consequently  his  tendency  is  to  be  conservative.     The 
quate  capacity  to  handle  the  occasional  big  job  which  other-  result  is  often  to  favor  the  familiar  machine,  one  that  has 
wise  would  have  to  be  sent  perhaps  two  or  three  hundred  proved  satisfactory  in  the  past,  although  it  may  not  by  any 
miles  to  some  place  having  the  required  facilities.     It  is  a  means  be  the  best  machine  and  may  even  be  seriously  de- 
matter  of  considerable  annoyance  and  often  quite  costly  to  ficient,  if  judged  by  modem  standards. 
yfind,  after  installing  an  expensive  new  machine,  that  one-  In  order  to  keep  the  shop  machinery  of  a  railroad  with 
.  '  half  inch  greater  swing  or  another  foot  added  to  the  bed  average  traffic  up  to  a  reasonable  standard  of  efficiency,  the 
•  -would  have  enabled  the  isolated  shop  to  take  care  of  the  writer  estimates  that  it  is  necessary  to  spend  about  $20,000 
-     extended  piston  rod  or  some  other  exceptional  part  and  avoid  per  year  per  1 ,000  miles  of  line.     Based  on  this  estimate  a 
holding  a  badly  needed  locomotive  out  of  service  perhaps  6,000  mile  railroad  should  spend  $120,000  per  year  on  new 
days  or  even  weeks.  shop  machinery.    This  amount  does  not  include  maintenance 
For  the  larger  shops  where  a  variety  of  lathes,  planers,  or  repairs,  but  merely  replacements  and   additional  equip- 
drill  presses,  etc.,  must  be  provided,  there  is  a  possibility  that  ment.     Consequently,  after  a  railroad  system  attains  a  size 
machines  larger  than  really  necessary  will  be  specified.   Long  of  more  than  about  2,500  miles,  the  annual  sum  expended 
lathe  beds,  planer  beds,  etc.,  take  up  much  valuable  space,  for  shop  machinery  begins  to  assume  an  importance  well 
Exceptionally  long  work  should,  of  course,  be  provided  for,  worthy  of  someone's  time  to  make  certain  that  there  shall  be 
•i/but  when  this  is  done  the  remaining  machines  ought  to  be  no  waste  of  company  funds. 
:\-:  specified  in  accordance  with  the  work  they  are  intended  to 

";  perform.     In  some  shops  as  many  as  six  or  eight  30-in.  and  Avoid  Unnecessary  Refinement 

.  '.  36-in.  lathes  each  with  16-ft.  beds  may  be  observed.    On  the  In  selecting  railroad  shop  machinery  from  quotations  and 

■  •■majority  of  these  machines  the  work  is  such  that  about  six  accompanying  specifications,  it  is  well  to  remember  that  in 

'-■'-  feet  of  the  bed  is  never  used  and  serves  principally  as  a  many  cases  an  ordinary,  moderate  priced  lathe,  planer  or 

handy  receptacle  for  waste,  surplus  tools  and  miscellaneous  other  machine  is  the  best  possible  choice.     For  example,  at 

.    litter.  some  outlying  point  at  irregular  intervals  a  planer  or  boring 

>,  •                                          c      •  1  A       I,  ^^^  ^^  badly  needed.     This  machine  will  be  used  perhaps 

•'                                              bpecial  Attachments  ^^^  ^^  ^^^^^  ^j^^^  p^^.  ^^^,       j^  ^^.^^  ^^^^    ^^^  ^^^^^  p^^.^^ 

:::  •      it  is  important  in  preparing  requisitions  or  specifications  is  to  transfer  an  old  machine  from  one  of  the  larger  shops, 
for  shop  machinery  to  keep  in  mind  the  fact  that  it  is  often  but  if  it  is  decided  to  install  a  new  machine,  a  low  priced 
desirable  to  have  machines  equipped  with  special  attachments  tool  of  simple  construction  or  a  second-hand  machine  in  good 
or  devices  that  will  enable  the  handling  of  work  never  con-  condition,  should  be  selected. 
.  templated  by  the  tool  manufacturers.     I  have  in  mind  one  Even  for  the  important  shops,  if  the  work  to  be  handled  in 
case  where  a  100-in.  boring  mill  was  equipped  with  a  special  each  instance  is  given  consideration,  it  will  often  be  found 
fine  feed  attachment  thereby  enabling  packing  rings  to  be  that  a  machine  of  moderate  price  will  meet  requirements. 
..cut  in  emergencies  when  the  smaller  mills  ordinarily  used  Railroad  machinists  do  not  usually  work  with  micrometers  or 
:f  \  for  this  purpose  were  crowded  with  other  work.     No  doubt  with  limit  gages.     The  situation  is  very  different  from  that 
ver>'  many  similar  instances  can  be  called  to  mind  where  in  those  manufacturing  establishments  where  success  is  en- 
new  machines  have  been  altered  or  provided  with  special  •  tirely    dependent    upon    ability    to   produce    rapidly    inter- 
home-made  appliances  which  might  easily  have  been  taken  changeable  parts  accurate  to  the  1/10,000  part  of  an  inch, 
care  of  during  manufacture  and  at  much  less  expense  if  the  The  best  and  most  refined  construction  in  machine  tools  is 
specifications  had  been  drawn  sufficiently  complete  to  include  none  too  good  for  this  purpose,  whereas  in  a  railroad  shop, 
these  items.  machines  of  this  t>'pe  are  a  questionable  investment. 

It  is  also  advisable  in  preparing  specifications  for  machin-  Machine  tool  dealers  when  requested  to  bid  on  railroad 

ery  to  make  some  mention  of  the  necessity  for  the  thorough  sj)ecifications  usually  quote  on  their  high  grade  product  with 

safeguarding  of  all  dangerous  moving  .parts.     Most  manu-  an  alternative  bid  on  some  less  well  known  tool  of  consider- 

facturers  of  metal  working  machines  include  these  guards  as  ably  lower  price.     Most  of  us  have  a  natural  tendency  to 

part  of  their  standard  design,  but  in  the  case  of  some  wood-  favor  the  high  priced  article,   especially  if  the  necessary 

working  machinery  guards  are  extra  and  are  not  furnished  finances  are  available.    It  is  well,  however,  to  bear  in  mind 

unless  definitely  specified.     Money  can  usually  be  saved  if  that  for  railroad  shop  service  the  alternative  and  lower  bid 

this  equipment  is  provided  by  the  builder  and  the  guards  are  is  frequently  by  far  the  better  proposition, 

frequently  of  neater  design  than  those  applied  by  shopmen  I  do  not  desire  to  convey  the  impression  that  machines  of 

after  the  machines  are  installed.  inferior  or  cheap  construction  should  be  considered.     Tools 

c  1    .•      cu     ij  D    B     A        c.  J      *  n  .  -1      t  r      .      .•  ^^  ^^^^  character  are  very  high  priced  and  eventually  prove  to 

Selection  Should  Be  Based  on  Study  of  Details  of  Construction  ^e  the  worst  possible  investment.     The  machines  in  mind  are 

When  bids  have  been  secured  the  next  step,  prior  to  placing  rigid,  well  built  tools  with  adequate  bearing  surfaces,  steel 

orders,  consists  in  selecting  the  most  suitable  equipment  from  gears  where  necessary,  good  lubrication  facilities  and  all 

the  quotations  received.     This  is  usually  done  by  a  mechan-  essentials  of  a  first  class  product.     They  have  not  perhaps 

ical  department  officer  or  by  an  official  committee.     In  any  that  exact  refinement  and  high  accuracy  best  adapted  for 

event,  it  is  of  vital  importance  that  the  recommendations  interchangeable  manufacturing  operations.     Such  operations, 

made  to  the  purchasing  department  covering  the  final  choice  however,  are  of  a  precision  entirely  foreign  to  those  usually 

of  machine  tools,  shall  be  based  upon  a  sound  knowledge  of  performed  in  a  railroad  shop. 
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Success  in  the  selection  of  suitable  machinery  for  railroad 
sen'ice  can  only  be  attained  by  a  constant  study  of  shop 
operations  and  the  exercise  of  sound  judgment  in  providing 
adequate  facilities  to  handle  these  operations  with  neither  the 
wasteful  expense  involved  in  over-refined  and  elaborate 
equipment  nor  the  even  greater  extravagance  incurred  by 
choosing  cheap,  poorly  constructed  tools. 

Analyze  Cost  of  Shop  Operations 

Some  kind  of  a  real  cost  accounting  system,  if  a  practical 
scheme  could  be  devised  for  railroad  shops,  would  un- 
doubtedly be  of  great  benefit  in  the  economical  selection  of 
ni  ichine  tools.  No  shop  superintendent  or  master  mechanic 
would  then  insist  upon  expensive  shop  equipment  if  he  knew 
that  from  20  to  25  per  cent  of  each  dollar  invested  in  such 
equipment  would  be  added  annually  to  the  cost  of  work  done 
under  his  jurisdiction.  He  would  at  least  have  the  incentive 
to  analyze  carefully  the  necessity  for  new  machinery  and  to 
ponder  seriously  the  advisability  of  such  recommendations  as 
a  $6,000  motor-driven,  geared  head  lathe  when  a  three  step 
cone  belt-driven  tool  at  $4,000  would  meet  requirements. 

In  the  absence  of  such  a  system  the  best  that  can  be  done 
is  to  impress  all  concerned  with  the  fact  that  unless  a  machine 


can  be  kept  constantly  busy  producing  a  steady  output,  loss 
is  incurred  depending  upMi  the  length  of  time  the  tool  is 
idle  and  the  total  amount  of  money  invested.  Therefore, 
when  it  is  known  that  a  machine  must  necessarily  be  idle  a 
considerable  portion  of  the  time,  it  is  wise  to  keep  the  in- 
vestment at  the  lowest  point  possible  by  the  use  of  an  old 
machine  or  purchase  of  second-hand  equipment.  In  any 
event,  when  a  new  tool  is  contemplated  a  careful  statement 
should  be  made  estimating  as  closely  as  possible  the  cost  to 
handle  each  unit  of  production  with  the  existing  equipment. 
A  similar  statement  should  then  be  prepared  to  determine  the 
cost  with  the  new  installation.  If  this  work  is  done  properly 
it  will  be  possible  to  arrive  at  some  definite  idea  as  to  the 
savings  that  may  be  expected  when  the  proposed  new  in- 
stallation is  COTnplete.  In  both  estimates  care  should  be 
taken  to  include  capital  charges  both  upon  the  old  and  new 
investments. 

Analyses  of  this  character  are  of  the  utmost  value  in 
determining  whether  or  not  it  is  wise  to  make  expenditures 
for  machinery  and  if  prepared  in  a  true  businesslike  man- 
ner they  will  be  of  great  assistance  in  demonstrating  to  the 
management  just  how  much  can  be  saved  and  exactly  to 
what  extent  new  machinery  is  justified. 


Improving  a  Shop  by  a  Limited  Expenditure 

A  Small  Production  Department  Relieves  the  Machine 
Shop  and  Insures  Maximum  Output  from  New  Tools 

:  ,  BY  G.  M.  LAWRENCE 


THERE  is  little  chance  for  argument  about  the  necessity 
for  improved  shop  machiner}-.  Now  that  the  Labor 
Board  has  abolished  the  National  Agreements  >and 
laid  down  a  set  of  rules  which  give  promise  of  paving 
the  way  for  industrial  peace  through  local  conference  and 
agreement,  it  is  the  hope  of  all  shop  supervisors  that  more 
consideration  will  be  given  the  problem  of  shop  equipment. 
However  natural  it  is  to  blame  all  our  troubles  on  the  war 
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and  the  result  of  federal  control,  most  shop  men  know  that 
the  present  lack  of  efficiency  is  partly  the  result  of  neglect 
in  keeping  abreast  of  the  times  with  needed  improvements 
in  the  shop  to  properly  maintain  the  ever  changing  loco- 
motive. For  many  years,  while  inventive  genius  has  en- 
larged and  improved  the  locomotive  from  a  40  to  60-ton 


machine  to  the  present  magnificent  power  plant,  the  shop 
and  terminal  facilities  for  handling  the  locomotive  on  a 
large  number  of  railroads  have  practically  stood  still,  leav- 
ing the  inventive  mechanic  to  work  out  the  problem  of 
maintenance  with  equipment  40  years  old.  Of  course  scxae 
enlargement  of  terminals,  turntables,  coaling  facilities,  etc., 
has  been  made  as  a  result  of  necessity  and  electric  and  oxy- 
acetylene  welding  and  cutting  have  been  introduced  in  most 
shops,  but  in  too  many  shop  the  progress  has  stopped  here. 
In  no  department  is  the  neglect  more  apparent  than  in  the 
machine  shop. 

To  correct  these  conditions  at  once  would  mean  an  en- 
tire new  shop  in  a  great  many  cases  at  a  cost  of  several 
hundred  thousand  dollars  and  there  are  no  such  sums  avail- 
able at  present  nor  are  they  likely  to  be  for  some  time  to  come. 

The  machine  problem  at  least  can  be  partially  solved,  I 
believe,  by  the  introduction  of  a  production  department.  A 
modest  beginning  can  be  made  by  the  purchase  of  six  ma- 
chines as  follows:  a  42  in.  vertical  turret  lathe,  a  6  ft. 
radial  drill  press,  a  10  ft.  planer,  a  28  in.  heav}-  duty  shaper, 
a  24  in.  slotter  and  a  3  in.  turret  lathe.  This  equipment 
can  be  purchased  at  a  cost  of  not  to  exceed  $30,000. 

These  machines  should  be  installed  in  a  room  or  building 
apart  from  the  regular  machine  shop  and  under  the  super- 
vision of  a  foreman  responsible  only  to  the  general  foreman. 
In  the  contract  for  these  machines  should  be  included  the 
services  of  a  demonstrator  whose  dut>-  would  be  to  instruct 
the  workmen  in  producing  maximum  output  from  each  unit. 
By  the  proper  use  of  these  machines  it  would  be  fxxssible 
to  finish  all  the  cylinder  heads,  crossheads,  driving  and 
truck  boxes,  brasses  and  cellars,  valve  bushings,  bull  rings 
and  packing  rings,  q'linder  packing  rings,  piston  heads, 
eccentrics  and  straps,  air  pump  cylinder  bushings,  guides, 
shoes  and  wedges,  rod  straps,  frame  and  pedestal  braces, 
brake  and  spring  rigging  pins  and  bushings,  cylinder  head 
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mcnsurate  benefit?.  The  plan  usually  adopted  is  to  prepare 
a  brief  statement  t;ivins;  merely  the  es.-^entials  of  the  tool 
desired  including  kind  of  drive  and  necessary  special  attach- 
ments. This  permits  manufacturers  to  submit  bids  on  their 
standard  product  and  enables  the  railroads  to  obtain  wide 
competition. 

Size  of  Tools  Needs  Careful  Study 

In  preparing  requisitions  for  shop  machiner}-  it  is  im- 
portant to  keep  in  mind  the  various  operations  for  which  the 
tools  will  be  used  and  in  particular,  if  machines  are  to  be 
located  at  some  isolated  point,  to  see  that  each  tool  has  ade- 
quate capacity  to  handle  the  occasional  l)ig  jo1)  which  other- 
wise would  have  to  be  sent  perhaps  two  or  three  hundred 
miles  to  .•«ome  place  having  tlie  recjuired  facilities.  It  is  a 
matter  of  considerable  annoyance  and  often  quite  costly  to 
find,  after  installing  an  expensive  new  macliine,  that  one- 
half  inch  greater  swing  or  another  foot  added  to  the  bed 
would  liave  enabled  the  isolated  shop  to  take  care  of  the 
extended  piston  rod  or  some  other  exceptional  part  and  avoid 
holding  a  l>ailly  needed  locomotive  out  of  service  perhaps 
days  or  even  wirks. 

For  the  larger  shops  where  a  variety  of  lathes,  planers, 
drill  [)rcsses,  etc..  must  be  provided,  there  is  a  possibility  tliat 
macliines  larger  than  really  necessan-  will  be  specified.  Lonti 
latlie  beds,  planer  beds,  etc.,  take  up  much  valuable  space. 
Exceptionally  long  work  should,  of  course,  be  provided  for. 
but  wlien  this  is  done  the  remaining  machines  nujzht  to  be 
.specified  in  accordance  with  the  work  the}'  are  intended  to 
perform.  In  some  shops  as  many  as  six  or  eight  30-in.  and 
.i6-in.  lathes  each  with  16-ft.  Ix-ds  may  l)e  observed.  On  tlie 
majority  of  these  macliines  the  work  is  .«uch  that  about  six 
feet  of  the  bed  is  never  used  and  serves  principally  as  a 
hand)  receptacle  for  waste-,  surplu-  tools  and  miscellaneous- 
litter. 

Special  AttaiiiiiU'iits 

It  is  important  in  preparing  rerjui^itions  or  sj)ecification5 
for  shop  machinerx-  to  keep  in  mind  the  fact  that  it  is  often 
desirable  to  have  machines  e(iui{)ped  with  special  attachments 
or  devices  that  will  enable  the  handling  of  work  never  con- 
templated by  the  tool  manufacturers.  I  have  in  mind  one 
ca.-e  where  a  100-in.  boring  mill  was  equipped  with  a  special 
fine  feed  attaihnient  thereby  enal)ling  packing  riniis  to  be 
cut  in  emerizencies  when  the  smaller  mills  ordinarily  used 
for  this  purpo.«;e  were  crowded  with  other  work.  Xo  doubt 
verv  many  similar  instances  can  l)e  called  to  mind  wliere 
niu  machines  have  been  altered  or  provided  with  special 
home-made  appliances  whicli  might  easily  have  been  taken 
care  of  during  manufacture  and  at  much  less  expense  if  the 
s|ie(  ifications  had  been  drawn  sufficiently  complete  to  include 
these  items. 

It  is  also  advi.<able  in  preparing  specifications  for  machin- 
ery to  make  some  mention  of  the  necessity  for  the  thorough 
safeguarding  of  all  dangerous  moving  parts.  Most  manu- 
facturer- of  metal  working  machines  imlude  these  guards  as 
part  of  tlieir  standard  design,  but  in  tlie  ca.se  of  some  wood- 
working machinery  guards  are  extra  and  are  not  furnished 
unless  (kfinitel}'  specified.  Money  can  usually  be  saved  if 
this  equipment  is  provided  by  the  builder  and  tlie  guards  are 
frequently  of  neatir  design  tlian  tho?e  ap])lied  by  shopmen 
after  the  machints  are  installed. 

Selerlion    Should    Be    Based   on   Study    of   Details    of  Construction 

Wlien  bids  have  been  secured  the  next  step,  prior  to  placing 
orders,  consists  in  .selecting  the  most  suitable  equipment  from 
tile  quotations  received.  This  is  usually  done  by  a  mechan- 
ical department  officer  or  by  an  official  committee.  In  any 
event,  it  is  of  vital  importance  that  the  recommendations 
made  to  the  purchasing  department  covering  the  final  choice 
of  machine  tools,  shall  be  based  upon  a  sound  knowledge  of 


value,  unbiased  by  prejudice  or  the  persuasive  conversatioi 
of  expert  salesmen.     Perhaps  the  greatest  obstacle  to  over- 
come in  judging  machine  tool  values  is  prejudice  on  the 
part  of  .sometimes  thoroughly  practical  men.     Prejudice  ir 
favor  of  a  manufacturer's  machine  with  which  railroad  mei 
are  familiar,  often  works  to  the  serious  disadvantage  of  soni 
other  manufacturer  having  a  better  tool  the  superior  qualit\ 
of  which  only  becomes  apparent  after  a  study  of  its  intimate: 
construction.    The  average  mechanical  department  officer  ha> 
practically  no  time  to  study  closely  the  construction  of  ma- 
chine tools — he  has  many  more  serious  problems  to  contend 
with — consequently  his  tendency  is  to  be  conservative.     Thr 
result  is  often  to  favor  the  familiar  machine,  one  that  has 
proved  satisfactory'  in  the  past,  although  it  may  not  by  any 
means  be  the  best  machine  and  may  even  be  seriously  de 
ficient,  if  judged  by  modern  standarcls. 

In  order  to  keep  the  shop  machinery  of  a  railroad  with 
average  traffic  up  to  a  reasonable  standard  of  efficiency,  the 
writer  estimates  that  it  is  necessary  to  spend  al)out  S20,00( 
per  year  per  1,000  miles  of  line.  Based  on  this  estimate  ;• 
().000  mile  railroad  should  .spend  $120,000  per  year  on  new 
shop  machiner}-.  This  amount  does  not  include  maintenanr.- 
or  repairs,  but  merely  replacements  and  additional  equip- 
ment. Con.sequently,  after  a  railroad  system  attains  a  size 
of  more  than  about  2,500  miles,  the  annual  .sum  expended 
for  shop  machinery  begins  to  assume  an  imjiortance  well 
worthy  of  someone's  time  to  make  certain  that  tliere  shall  be 
no  waste  of  company  funds. 

Avoid   Unnecessary  Refinement 

In  selecting  railroad  shop  machinery  from  quotations  and 
accompanying  specifications,  it  is  well  to  remember  that  in 
many  cases  an  ordinary,  moderate  priced  lathe,  planer  or 
other  machine  is  the  best  po.ssible  choice.  For  example,  at 
some  outlying  point  at  irregular  intervals  a  planer  or  boring 
mill  is  badly  needed.  This  machine  will  be  u-ed  |)erliap- 
two  or  three  times  per  day.  In  this  ca.se,  the  usual  policy 
is  to  transfer  an  old  machine  from  one  of  the  larger  shops, 
but  if  it  is  decided  to  install  a  new  machine,  a  low  priced 
tool  of  simple  construction  or  a  second-hand  machine  in  gcjod 
condition,  should  be  selected. 

Even  for  the  important  shops,  if  the  work  to  be  liandled  in 
each  instance  is  given  consideration,  it  will  often  be  found 
that  a  machine  of  moderate  price  will  meet  re(|uirements. 
Railroad  machinists  do  not  usuall}-  work  with  micrometers  or 
with  limit  gages.  The  situation  is  ven-  dift'erent  from  that 
in  those  manufacturing  establishments  where  success  is  en- 
tirely dependent  upon  aljility  to  produce  rapidly  inter- 
changeable parts  accurate  to  the  1,  10.000  part  of  an  inch. 
The  best  and  most  refined  construction  in  machine  tools  is 
none  too  good  for  this  purpose,  whereas  in  a  railroad  shop, 
machines  of  this  t}pe  are  a  questionable  investment. 

^Fachine  tool  dealers  when  reciucsted  to  bid  on  railroad 
specifications  usually  cjuote  on  their  high  gracle  profluct  with 
an  alternative  bid  on  some  less  well  known  tool  of  consider- 
abl\-  lower  price.  Most  of  us  have  a  natural  tendency  to 
favor  the  high  priced  article,  esjx'cially  if  the  necessar}' 
finances  are  available.  It  is  well,  however,  to  bear  in  mind 
that  for  railroad  shop  .service  the  alternative  and  lower  bid 
is  frec|uently  by  far  the  better  proposition. 

I  do  not  desire  to  convey  the  impression  that  machines  of 
inferior  or  cheap  construction  should  be  considered.  Tools 
of  this  character  are  very  high  priced  and  eventually  prove  to 
be  the  worst  possible  investment.  Tlie  machines  in  mind  are 
rigid,  well  built  tools  with  adequate  bearing  surfaces,  steel 
gears  where  necessar}-,  good  lubrication  facilities  and  all 
essentials  of  a  first  class  product.  They  have  not  perhaps 
that  exact  refinement  and  high  accuracy  best  adajited  for 
interchangeable  manufacturing  operation-.  Such  operations, 
however,  are  of  a  precision  entirely  foreign  to  those  u.sually 
performed  in  a  railroad  shop. 
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Success  in  the  selection  of  suitable  machinery  for  railroad 
4L"vice  can  only  be  attained  by  a  constant  study  of  shop 
op  rations  and  the  exercise  of  sound  judgment  in  providing 
ad  quate  facilities  to  handle  these  operations  with  neither  the 
\v;  steful  expense  involved  in  over-refined  and  elaborate 
eij.iipment  nor  the  even  greater  extravagance  incurred  by 
-  cl.  x)sing  cheap,  poorly  constructed  tools. 

Analyze  Cost  of  Shop  Operations 

Some  kind  of  a  real  cost  accounting  system,  if  a  practical 
scieme  could  be  devised  for  railroad  shops,  would  un- 
ci, iibtcdly  be  of  great  benefit  in  the  economical  selection  of 
n  ichine  tools.  No  shop  superintendent  or  master  mechanic 
w  uld  then  insist  upon  expensive  shop  equipment  if  he  knew 
il  .it  from  20  to  25  per  cent  of  each  dollar  invested  in  such 
equipment  would  be  added  annually  to  the  cost  of  work  done 
u.ider  his  jurisdiction.  He  would  at  least  have  the  incentive 
:«»  analyze  carefully  the  necessity  for  new  machinery  and  to 
pwnder  seriously  the  advisability  of  such  recommendations  as 
a  S6.000  motor-driven,  geared  head  lathe  when  a  three  step 
loiic  belt-driven  tool  at  S4.000  would  meet  requirements. 

In  the  absence  of  such  a  system  tlie  best  that  can  be  done 
i-  to  impress  all  concerned  with  the  fact  that  unlesr  a  machine 


can  be  kept  constantly  busy  produi^ing  a  steady  output,  loss 
is  incurred  depending  upon  the  length  of  time  the  tool  is 
idle  and  the  total  amount  of  money  invested.  Therefore, 
when  it  is  known  that  a  machine  must  neces^arily  ])e  idle  a 
considerable  portion  of  the  time,  it  is  wise  to  keep  the  in- 
vestment at  the  lowest  point  possible  by  the  use  of  an  old 
machine  or  purchase  of  second-hand  equipment.  In  any 
event,  when  a  new  tool  is  contemplated  a  careful  statement 
should  be  made  estimating  as  closely  as  possiljle  the  cost  to 
handle  each  unit  of  production  with  the  existing  equipment. 
.\  similar  statement  should  then  l)e  prepared  to  determine  the 
cost  with  the  new  installation.  If  this  work  is  done  properly 
it  will  be  possible  to  arrive  at  some  definite  idea  as  to  the 
>avings  that  may  be  expected  when  the  proposed  new  in- 
stallation is  complete.  In  both  estimates  care  should  l>e 
taken  to  include  capital  cliarges  both  upon  the  old  and  new 
investments. 

Analyses  of  this  character  are  of  the  utmost  value  in 
determining  whether  or  not  it  is  wise  to  make  expenditures 
for  machinery  and  if  prepared  in  a  true  businesslike  man- 
ner they  will  be  of  great  assistance  in  demonstrating  to  the 
management  just  liow  much  can  be  saved  and  exactly  to 
what  extent  new  machinery  is  justified. 


Improving  a  Shop  bv  a  Limited  Expenditure 

A  Small  Pr<><lii(iioii  Department  Relieves  the  Maeliine      . 
Sli<4)   and   Insures  Maximum  Output  frmn  New  Tools 

BY   G.    \T.   LA\^RKM:E  r 


TliKRK  is  little  chance  for  argument  al)out  the  necessity 
for  improved  >lu;p  machinery.  Now  that  the  Labor 
Board  has  abolished  the  National  Agreements  and 
laid  down  a  set  of  rules  which  give  promise  of  paving 
the  way  for  industrial  peace  through  local  conference  and 
agreement,  it  is  the  hope  of  all  shuj)  su[)ervisors  that  more 
(.onsideration  will  be  given  the  prol»lem  of  shop  e<|ui{)ment. 
However  natural  it  is  to  blame  all  our  troubles  on  the  war 
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;md  the  result  of  federal  control,  most  shop  men  know  that 
the  present  lack  of  efficiency  is  partly  the  result  of  neglect 
in  keeping  abreast  of  the  times  with  needed  improvements 
in  the  shop  to  properly  maintain  the  ever  changing  loco- 
motive. For  many  years,  while  inventive  genius  has  en- 
larged and  improved  the  locomotive  from  a  40  to  oO-ton 


machine  to  the  present  magnificent  poAver  plant,  the  shop 
and  terminal  facilities  for  handling  the  locomotive  on  a 
large  number  of  railroads  have  practically  stood  still,  leav- 
iiig  the  inventive  mechanic  to  work  out  the  problem  of 
maintenance  witii  equipment  40  years  old.  Of  course  some 
enlargement  of  terminals,  turntables,  ctxiling  facilitie.-.  etc., 
lias  been  made  as  a  result  of  necessity  and  electric  and  oxy- 
acetvlene  welding  and  cutting  have  l)een  introduced  in  most 
^h(ips,  but  in  too  many  shop  the  progress  has  stopped  here, 
in  no  department  is  the  neglect  more  apparent  than  in  the 
machine  shop. 

lo  correct  these  conditions  at  once  would  mean  an  en- 
tire new  shop  in  a  great  many  cases  at  a  cost  of  several 
hundred  thousand  dollars  and  there  are  no  such  sums  avail- 
able at  present  nor  are  they  likely  to  be  for  some  time  to  come. 

The  machine  i)rol)lem  at  lea.>it.can  be  partially  solved.  I 
believe,  by  the  introduction  of  a  production  dejiartment.  .\ 
modest  beginning  can  be  made  by  the  purchase  of  six  ma- 
chines as  follows:  a  42  in.  vertical  turret  lathe,  a  6  ft. 
radial  drill  press,  a  10  ft.  planer,  a  28  in.  heavy  duty  shajjer, 
a  24  in.  slotter  and  a  3  in.  turret  lathe.  This  e<|uipment. 
can  be  purchased  at  a  cost  of  not  to  exceed  S.>0.0(tO. 

These  machines  should  be  installed  in  a  room  or  building^ 
apart  from  the  regular  machine  shop  and  under  the  sujx'r- 
vision  of  a  foreman  responsible  only  to  the  general  foreman. 
In  the  contract  for  these  machines  should  be  included  the 
services  of  a  demonstrator  whose  dut\  would  be  to  instruct 
the  workmen  in  prcxiucing  maximum  output  from  each  unit. 
By  the  projier  use  of  these  machines  it  would  Ite  possible 
to  finish  all  the  cylinder  heads,  crossheads,  driving  and 
truck  boxes,  bras.-es  and  cellars,  valve  bushings,  bull  rings 
and  packing  rings,  cylinder  packing  rings,  piston  heads, 
eccentrics  and  straps,  air  pump  cylinder  bushings,  guides, 
shoes  and  wedges,  rod  straps,  frame  and  pedestal  braces, 
brake  and  spring  rigging  pins  and  bushings,  cylinder  head 
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and  Ijoilcr  studs  and  many  other  parts  too  numerous  to  men- 
tion in  sufficient  (juantities  to  supply  a  shop  output  of  25 
engines  jkt  month.  All  parts  should  be  manufactured  in 
quantities  of  not  less  than  a  day's  output  per  machine  at  a 
time,  wherever  possible,  as  modern  machines  are  designed 
primarily  for  i)rcducticn  work  and  efficiency  is  lost  by  mak- 
ing frequent  changes  in  setup.  A  record  should  be  made 
of  all  operations  in  their  relative  secjuence,  giving  tooling, 
etc.,  as  well  as  the  minimum  time  recjuired  for  each  opera- 
tion as  a  guide  to  the  workman  and  a  measure  of  efficiency. 
All  tools  >hould  Ije  prepared  in  the  tool  rccm  and  only 
minor  grinding  to  restore  the  cutting  edge  should  be  per- 
mitted at  or  near  the  machine  to  keep  the  machine  producing 
as  much  of  the  time  as  possible. 

When  these  machines  have  l)een  in  service  a  short  time 
it  will  be  possible  to  take  many  of  the  older  machines  out 
of  service,  a  few  at  a  time,  for  a  much  needed  overhauling. 
A  few  of  the  xery  best  mechanics  should  be  assigned  to  this 
work  and  a  thorough  job  done  which  will  restore  the  effi- 
ciency of  the  machines  and  put  them  in  condition  to  permit 
better  workmanship. 

.  .  The  introduction  of  a  cost  accounting  system  into  the  shop 
would  reveal  many  sources  of  economy  and  would  result  in 
a  great  many  changes  in  practice.  No  merchant  or  manu- 
facturer could  be  successful  in  business  who  did  not  know 
in  detail  the  cost  of  his  product  for  the  reason  that  he  would 


savings  that  would  be  revealed  by  a  proper  cost  account ii',' 
system  in  the  railroad  shop. 

Cost  accounting  implies  much  and  frightens  the  avera-- 
shop  man  who  pictures  in  his  mind  endless  dry  statist!  < 
compiled  by  a  large  staff  of  highly  paid  non-producers,  ail 
of  whose  wages  go  on  the  wrong  side  of  the  ledger.  This  i 
of  course,  a  wrong  conception.  There  is  no  doul>t  in  tl  ■ 
writer's  mind  but  that  it  would  be  profitable  to  have  a  con  - 
plete  inventory  of  any  railroad  shop  compiled  by  an  e.xpc  t 
accountant  setting  forth  original  investment,  and  the  co-t 
of  depreciation,  overhead  e.\})ense,  supervision,  etc.,  by  dt  - 
partments  with  enough  of  the  details  of  operation  to  detc; 
mine  whether  the  shop  is  a  paying  business.  This,  howevt  . 
is  not  my  idea  in  suggesting  cost  accounting  at  this  tim 
As  a  beginning  any  well  informed  mechanic  who  has  a  tas  •• 
for  clerical  work  could  make  a  study  of  one  operation  afti  • 
another  about  the  shop  and  make  recommendations  for  in,- 
provements,  suggest  new  machines  or  alterations  in  methcxi^ 
of  procedure  and  back  up  his  recommendations  by  figure- 
together  with  catalogue  references  and  prices  in  such  a  wa\ 
as  to  enable  the  shop  superintendent  to  handle  the  matter 
successfully  with  the  head  of  the  mechanical  department. 
No  doubt  much  of  our  lack  of  equipment  is  due  to  the  fac  t 
that  no  proper  information  was  ever  given  to  the  mechanical 
superintendent  or  general  manager,  or  else  it  was  given  at  the 
wrong  time. 
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not  know  what  to  charge  the  consumer.  The  total  cost  of 
transportation  is  doubtless  known,  but  who  in  the  shop 
can  truthfully  state  for  instance  whether  it  is  more  profitable 
to  manufacture  square-head  bolts  in  the  shop  today  than  to 
purchase  them  in  the  open  market  or  whether  it  is  more 
profitable  to  file  saws  by  hand  or  invest  a  few  dollars  and 
purchase  an  automatic  machine  that  will  file  ten  times 
more  saws  than  a  man  and  produce  a  vastly  more  service- 
able tool  as  well?  Cost  accounting  and  production  should 
go  hand  in  hand  in  the  railroad  shop.  Before  a  new  tool  is 
purchased  it  should  be  known  absolutely  that  the  investment 
is  going  to  be  profitable.  Labor  and  material  costs  are  con- 
stantly changing  and  therefore  an  operation  which  is  profit- 
able today  may  represent  a  loss  tomorrow.  With  the  present 
high  cost  of  labor  it  would  doubtless  be  more  profitable  to 
purchase  a  new  machine  here  and  there  about  the  shop  to  do 
work  now  done  by  hand.  For  example,  it  is  customary  in 
most  shops  to  flange  all  sheets  used  in  boiler  work  by  hand, 
by  the  use  of  a  sledge  and  forming  block  and  sometimes 
with  the  use  of  a  flange  clamp  which  for  the  heavier  sheets 
requires  heating.  It  is  possible  to  purchase  an  air  operated 
flanging  machine  which  will  handle  all  sheets  up  to  one- 
half  inch  in  thickness,  cold  and  save  many  times  the  cost  of 
the  machine  each  year.     There  is  practically  no  limit  to  the 


Fractures    in    Boiler    Tubes* 

After  having  run  about  60,000  miles  an  engine  of  the 
Midland  Railway  came  into  the  repair  shops  in  the  middle 
of  1919,  the  tube  ends  in  the  firebox  being  slightly  burned 
and  arrangements  were  made,  as  is  the  custom,  to  drive  the 
tubes  up  from  the  smoke  box  end.  At  the  first  blow  the 
end  of  the  first  large  tube  to  be  operated  on  fractured.  Inves- 
tigation showed  that  of  the  21  large  tubes,  8  had  brittle  ends, 
while  13  were  fairly  malleable. 

The  tubes  were  lap- welded,  and  it  was  obvious  that  the 
"steel  tube  strip"  from  which  they  were  made  was  in  both 
cases  of  poor  quality.  It  will  be  appreciated  that  the  use 
of  this  class  of  steel  was  entirely  due  to  the  war  conditions 
prevailing.  Microscopic  examination  shovvcd  that  the  im- 
purities were  largely  concentrated  in  the  boundaries  between 
the  crystals,  and  that  the  fractures  were  generally  found 
to  be  intercrystalline. 

Chemical  analyses  showed  that  tubes  with  brittle  ends 
were  unduly  high  in  phosphorus,  which  was  generally  be- 
tween 0.14  and  0.16  per  cent,  while  tubes  with  malleable  ends 
averaged  0.07  per  cent  of  phosphorus.  The  amount  of  this 
impurity  is  extremely  high,  the  maximum  permissible  under 
the  specifications  of  the  American  Railway  Association  being 
0.045  per  cent  of  phosphorus. 

It  might  be  suggested  that  the  brittleness  of  the  tubes  is 
due  to  the  original  stresses  set  up  in  expanding.  In  order  to 
ascertain  if  this  were  the  case,  portions  of  two  separate 
"brittle"  tubes  were  taken  from  unaffected  parts  of  the  tube 
made  into  rings  and  expanded  in  the  usual  way.  The 
Brinell  hardness  was  in  one  case  increased  from  111  to  156, 
and  in  the  other  from  131  to  143,  but  in  neither  case  did 
the  metal  become  brittle. 

The  author  suggests  that  the  brittleness  is  due  to  the  re- 
peated stresses  set  up  during  the  work  of  the  locomotive, 
acting  on  material  already  in  a  state  of  stress,  regard  being 
had  for  the  high  phosphorus  content  of  the  metal.  On  the 
Midland  Railway  there  are  about  6,000  of  these  tubes  in 
service,  and  with  one  odd  exception,  these  eight  tubes  are 
the  only  ones  known  to  be  brittle.  The  phosphorus  in  the 
great  majority  of  the  tubes  in  use  may  be  taken  as  being  low 

•From  a.  paper  by  Sir  Henry  Fowler,   presented  before  the  Institution  of 
Mechanical  Elngineers,  London,  Eng-.  and  abstracted  in  the  Iron  Age. 


Vitalizing  Locomotives  to   Improve   Operation 

Present  Conditions  Can  Only  Be  Met  Successfully 
by    Utilizing    All    Factors    That    Increase    Capacity 

BY  GEORGE  M.  BASFORD 


■V  tOTHING  our  railroads  have  done  in  recent  years  is  more 
j\|  potent  in  solving  present  and  will  be  more  effective 
^  in  solving  future  transportation  problems  than  the 

improvement  in  the  locomotive  and  improvement  in  its  op- 
eration. Nothing  can  prevent  success.  The  railroads  have 
clearly  shown  the  way  to  reduce  the  cost  of  transportation 
by  what  they  have  already  done.  It  remains  to  follow  this 
path  intensively.  Transportation  equipment  is  again  com- 
ing to  the  test  of  the  advance  of  a  vast  and  growing  nation. 
Vitalize  the  power  that  the  country  depends  upon.  Vitalize 
it  to  reduce  cost.     Vitalize  it  for  increased  capacity. 

The  times  call  for  directness,  for  elimination  of  the  un- 
necessary, for  effectiveness,  for  efficiency.  That  the  railroads 
have  made  wonderful  progress  should  be  made  known  to 
the  public.  That  means  are  at  hand  for  even  greater  ac- 
complishments is  known  to  every  railroad  man.  Getting 
trains  over  the  road  has  been  the  absorbing  problem  of  the 
past.  Getting  them  over  the  road  and  at  lowest  cost  is  the 
problem  of  the  present  and  will  be  that  of  years  to  come. 
The  locomotive  of  today  is  ready  for  its  part  in  this. 

Heavier   Engines 

For  about  70  years  there  was  no  fundamental  improve- 
ment in  our  locomotives  in  ways  that  made  a  pound  of  metal 
and  a  pound  of  coal  do  more  work.  For  70  years  locomo- 
tives were  small.  They  were  well  adapted  to  the  service 
required.  It  was  not  severe  service.  The  machine  conformed 
closely  with  conditions  of  the  time.  When  the  heavy  train 
load  period  came,  engines  were  made  larger,  heavier  and 
more  powerful.  For  years  the  railroads  had  no  other  way 
to  overcome  increased  cost  of  operation  but  by  building 
larger  locMiiotives.  Costs  went  up  and  rates  came  down. 
This  was  met  as  long  as  it  could  be  met  by  building  larger 
and  heavier  engines.  The  public  should  be  shown  that  this 
was  done  and  well  done.  This  continued  until  about  15 
years  ago  when  the  largest  locomotives  reached  the  limit  of 
the  human  fireman.  This  limitation  revealed  the  necessity 
for  providing  higher  efficiency. 

Up  to  this  time  simplicity  of  construction  was  the  de- 
signer's compelling  rule.  There  could  be  no  complication. 
Locomotives  had  to  be  as  simple  as  a  grindstone.  The  prej- 
udice against  so-called  "complication"  served,  for  a  time, 
seriously  to  delay  improvements,  but  far-seeing,  courageous 
officials  began  to  understand  that  certain  results  must  be 
attained,  and  that  well  designed,  well  constructed  improve- 
ments must  be  accepted  and  must  be  cared  for  in  order  to 
secure  those  results.  This  objection  to  complication  is  a 
relic  of  the  past.  It  yielded  when  mere  increase  of  size  and 
weight  did  not  suffice. 

Successful  Improvements 

Until  19  years  ago  when  the  superheater  made  its  advent 
on  this  continent,  there  was  no  persistent,  systematic,  success- 
ful improvement  increasing  the  power  capacity  of  the 
American  locomotive,  through  increased  efficiency  in  the  use 
o"  heat. 

With  and  largely  as  a  result  of  the  development  of  the 
superheater  and  the  improvement  of  the  arch  came  a  revolu- 
tion from  rule  of  thumb  to  scientific  design  of  locomotives  as 

•T^'rom  a   paper   presented  before  the  New  York  Railroad  Club,   May   20, 
1921. 


a  whole.  Heating  surface,  firebox  volume,  tube  surface  and 
boiler  design  throughout  began  to  be  based  on  the  amount 
of  steam  the  cylinders  required.  Other  very  important  im- 
provements became  successful.  Improved  valve  gears,  auto- 
matic stokers,  combustion  chambers,  firebox  improvements, 
automatic  fire  doors,  power  reverse  gears — all  these  have  been 
brought  to  practical  success  during  the  present  official  gen- 
eration. Latest  of  all  are  the  feed  water  heater  and  the 
booster.  The  seven  principal  capacity  increasing  factors  that 
mean  most  in  the  present  situation  that  calls  for  capacity 
with  efficiency  and  fuel  conservation  are  the  air  brake,  the 
superheater,  brick  arch,  feed  water  heater,  booster,  mechani- 
cal stoker  and  light  reciprocating  parts  of  improved  steel. 

Six  of  these  factors  increase  the  capacity  of  the  locOTiotive 
by  increasing  its  horsepower  and  the  air  brake  by  making  it 
possible  to  control  long  trains  and  by  shortening  stopping 
distance.  They  do  not  require  increase  in  weight  of  rail  or 
increase  in  strength  of  briflges.  They  are  now  playing  a 
vital  part  in  the  welfare  and  the  business  of  the  country  and 
they  are  helping  and  are  ready  to  still  further  help  reduce 
the  cost  of  transportation. 

That  the  policy  of  many  railroads  in  recent  years  in 
equipping  new  engines  and  many  old  ones  with  two  or  more 
of  the  capacity  increasing  factors  was  eminently  wise  has 
been  proven  and  judgment  rendered.  If  this  policy  had  not 
been  adopted  the  record  breaking  ton  mileage  of  the  year 
1920,  without  materially  increasing  the  number  of  locwno- 
tives  in  service  would  have  been  impossible.  It  was  the 
capacity  increasing  factors  built  into  new  locomotives  of  the 
past  few  years,  the  incorporation  of  these  factors  into  many 
old  engines,  and  the  conversion  of  old  engines  into  up-to- 
date  ones  that  did  it.  This  demonstration  justifies  the  pol- 
icy of  equipping  so  many  old  engines  with  improvements 
that  compel  a  ton  of  coal  to  do  more  work.  That  policy 
has  made  good  ccwnpletely.  These  capacity  increasing  fac- 
tors are  ready  to  do  more  than  anybody  realizes.  Only  the 
surface  has  been  scratched. 

This  Is  Ready  Now 

A  certain  large  passenger  loccmiotive,  built  five  years  ago, 
and  which  was  up-to-date  at  that  time,  was  being  taxed  to 
its  capacity.  It  had  reached  its  limit  of  load  and  speed. 
It  had  no  reserve  for  bad  weather  or  unusual  conditions  of 
service.  A  thorough  study  reveals  the  fact  that  this  loco- 
motive, already  among  the  largest  and  most  powerful  of  its 
class,  may  be  replaced  by  one  of  the  same  type,  but  giving 
58  per  cent  more  starting  drawbar  pull,  producing  30  per 
cent  more  drawbar  pull  at  60  miles  per  hour  and  with  no 
more  destructive  effect  upon  the  track  than  the  present  en- 
gine at  60  miles  per  hour,  the  destructive  effect  at  70  miles 
per  hour,  being  less  than  that  of  the  present  engine.  In  this 
study  absolutely  nothing  new  or  untried  was  contemplated. 
Refinement  of  design  was  considered,  also  enlarged  capacit>' 
by  a  speciallv  high  degree  of  superheat,  an  improved  firebox, 
the  arch,  light  reciprocating  parts  of  high  grade  steel,  plus 
the  booster  to  give  greater  starting  power. 

Think  a  moment  of  the  operating  advantages  to  be  had 
from  over  50  per  cent  more  starting  power  and  30  per  cent 
more  drawbar  pull  at  60  miles  per  hour.  This  design  did 
not  include  the  feed  water  heater  because  it  was  not  ready 
for  consideration  at  the  time.     Heating  the  feed  water  by 
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ahd  iKiiiir  -Ui'i~  and  nviir.  <,tlKr  part-  ti.o  nunirniu-  to  nu'ii- 
tl(»n  in  >utYii'itiit  t|uaiitiiir>  to  >U!'I>1>  a  >lit)|)  ()Ut|iut  of  25 
fintiM--  jur  mi:uth.  All  |>ail.-  -tn.uid  ;■•  maiiuiiu  turrd  in 
•  jtiatitiiir-  of  iu)t  li-^.-  than  a  da\'>  oiitj)Ut  ii>T  niaihini.'  at  a 
tiin>-.  wiu-ifViT  |io><il<le.  a-  ni';<Uiii  nuuiiinf.-  arr  dcsiiinid 
[rriuvariiv  tor  jMotUu  i:<  ti  \\'.rk.  and  ttVuii'iitN  i>  lo.-t  l>y  niak- 
inu  fivMli-^iit  I  litinu' ■-  in  -(.'iiii).  A  rif.id  >!ioul<l  l)t'  niadi- 
ot  all  Of"  ratii:!!'  in  tluir  rt  lativc  .-r(|urn'  c,  u'ivinu  toolinL;. 
etc..  a-  ^\rll  a-  tin-  nn'ninuiin  time  i\«|U.r.  d  lor  rai  Ii  i.|iiTa- 
tion  a-  iimjidr  to  ibi-  workman  and  a  nua-urv  of  rflit  ii  n>  y. 
AU  tt.oh  ^-liould  i.f  jircpaivd  in  tin  ii;ol  i(.(,ni  and  (.nly 
niiiior  irrindini:  to  r* -tore  tlu-  tuttinL;  idii'-  -liouUI  Ik-  |Kr- 
ntitti'd  al  or  lu-ar  tlu'  niailiinr  to  kiTp  tin-  marliinv-  produriniz 
a-  niut  h  of  tlu-  tinu-  a>  |io«>iliK'. 

\\  lun  tlvtsc  mat  hini>  liavt-  lurn  in  --irviii  a  -liort  tinu' 
it  will  Ik'  [)o>siliU-  to  take-  many  of  tlii'  older  madiinos  out 
of  scrviic.  a  few  at  a  timi-.  for  a  much  m-idi-d  ovrrhaulint;. 
A  fiw  (if  tlu-  wry  hot  nnilianits  >Iiould  Ir-  a>-i,!:nid  to  this 
work  and  a  thorouiih  jol>  dom-  whiih  will  rt>tori'  the  I'ff'i- 
ciency  of  the  mai  hints  and  put  tluni  in  londition  to  permit 
Wetter    worknian.-'hip. 

'Hie  iiitnxkution  of  a  cost  aeoountin^  system  into  the  shoji 
would  reveal  many  sources  of  economy  and  would  result  in 
a  ureat  man\  ihani^es  in  |)ractice.  No  merchant  or  manu- 
facturer could  he  successful  in  business  who  did  not  know 
in  detail  the  cost  of  hi?  product  for  the  reason  that  he  would 


Accumulating   a    Stock    of  Standard    Piston    Packing   and    Bull    Rings 

not  know  what  to  diarue  the  consumer.  The  total  cost  of 
traii.-porlation  is  doubtless  known,  but  who  in  the  shoj) 
can  truthfully  -tate  for  in>tanci-  whether  it  i>  more  protitable 
to  inanufatture  -i|uare-head  Uilts  in  the  shop  today  than  to 
jiurchase  them  in  tlu'  t)pen  market  or  whether  it  i>  more 
protitable  to  tile  saws  bv  hand  or  invest  a  few  dollars  and 
])urchase  an  automatic  machine  that  will  tile  ten  times 
more  saws  than  a  man  and  produce  a  vastly  more  service- 
able Um)\  a-  well?  Cost  anountini;  and  j)roduction  should 
uo  hand  in  hand  iti  the  railroad  shoj).  Jiefore  a  new  tool  is 
purchased  it  -hould  be  known  absolutelx  that  the  inve.-tment 
is  goim:  to  Ik-  profitable.  Labor  and  material  (osts  are  con- 
stantly I  hanL'ini;  and  therefore  an  o|iiration  whi(h  i>  |)rol'it- 
able  to<la\ may  represent  a  loss  tomorrow.  With  the  |)resent 
hi^h  cost  of  labor  it  would  doubtless  be  more  prot'itable  to 
purchase  a  new  machine  here  and  there  about  the  sh(;p  to  do 
work  now  done  by  hcuid.  For  example,  it  is  customary  in 
most  shoj>s  tt)  tianue  all  sheet>  used  in  boiler  work  b\-  hand, 
]>y  the  use  of  a  sledge  and  formint^  bhnk  and  sometimes 
with  the  use  of  a  flange  clamp  which  for  the  heavier  sheets 
requires  heatiiiL:.  It  is  possible  to  purchase  an  air  operated 
flansiinu  maihine  which  will  handle  all  sheets  up  to  one- 
half  inch  in  thickness,  cold  and  save  many  times  the  cost  of 
the  machine  each  \ear.      There  is  practically  no  limit  to  the 


>avini;s  that  would   be  revealed   b\    a   jtroi>er  e<j-t   acumiti 
.-ystcin  in  the  r.iilroad  shop. 

(  o-t   accounting    implie>   mu(  h    and    frighten-   the   a\ei\ 
shop   man   who   pictures   in    hi>   mind   eiiilK--   dry   >tati-t 
i(.m|)iK(l  by  a  lai^e  staff  of  hii^hl\'  jiaid  uon-produMrs.    • 
of  wlio.«-e  waiie.-  ^o  on  the  wroin;  -idi'  of  the  K-(liier.       i  hi-, 
(if  (curse.  a    wi(inii  conicption.      There   is   no  doubt    iji    .' 
wrilerV  mind  but  thai  it  would  be  profdable  to  have  -.y  i  >  , 
plea-  inventor}-  of  any  railnad   -luip  icmpiled  \>\  .ni  e.\] 
accountant    settinii   forth    original    investment,    and    the   i 
of  (ji.  j)r(.ciatii  n.   overhead   eNjtense,   .-upervi.-ion,   etc..    1a    J 
parlments  with  enoutzh  of  the  details  of  operation   to  dii.  • 
im"ne  whether  the  >hop  i.-  a  |ia\inir  bu.-ine--.       Thi^,  howiN 
is   not   my   idi'a    in   suu^e-tiin:  co-t   accountinLi   at   thi>   tin 
As  a  betiinninu'  any  well  ini'onned  mechanic  who  has  a  ta- 
for  clerical  work  could  make  a  study  of  one  operation  aft 
another  about  the  shop  and  make  recommendations   f(ir  ii 
proviments,  sui,'i;e>t  mw  madn'nes  or  alterations  in  methd 
of  |)rocedure  and   back  up  his   reconnnendations  by   fiyur 
together  with  catalogue  references  and  prices  in  such  a  w. 
as  to  enable  the  shop  suinrintendent  to  handle  the  matt( 
succe.'^sfully   with   the  head   of   the   mechanical    departniei; 
Xo  doubt  much  of  our  lack  of  cfiuijMnent  is  due  to  the  fa 
that  no  i)roper  information  was  ever  1,'iven  to  the  mechani( , 
superintendent  or  ij;eneral  manaj^er,  or  else  it  was  i^iven  at  tli 
wroncj  time. 


Fractures    in    Boiler    Tubes* 

After  having  run  about  60,000  miles  an  engine  of  tin 
Midland  Railway  came  into  the  repair  shops  in  the  middj. 
of  1<>1<),  the  tube  ends  in  the  firebo.x  being  >lightlv  burncii 
and  arrangements  were  made,  as  is  the  cu>tom,  to  drive  th- 
tubes  up  from  the  smoke  box  end.  At  the  first  blow  tli- 
eiid  of  the  llrst  large  tube  to  be  operated  on  fractured.  Inve- 
ligation  .showed  that  of  the  21  large  tubes,  S  had  brittle  end- 
while   1.^   were  fairly  malleable. 

The  tu])es  were  la])-welded,  and  it  was  obvious  that  the 
"■>teel  tube  >tri|)"  from  which  they  were  made  was  in  both 
(ase-  of  pvoor  (|uality.  It  will  be  appreciated  that  the  u-- 
ol  tlii->  class  of  steel  was  entirely  due  to  the  war  condition- 
prevailinL'.  Microscopic  examination  shoucd  that  the  ini 
|)urities  were  largel\'  concentrated  in  the  boundaries  betwe;ii 
the  crystals,  and  diat  the  fractures  wc-re  generally  founi' 
to  be  intercry-talline. 

Chemical  analyses  <h(;wed  that  tui)«^s  with  brittle  end> 
were  unduly  high  in  phosphorus,  which  was  generally  be- 
tween 0.14  and  0.1()  j)er  cent,  while  tubes  with  malleable  ends 
averaged  0.07  per  cent  of  phosphorus.  The  amount  of  thi- 
impurity  is  extremely  high,  tlie  maximum  permissible  under 
the  specifications  of  the  American  Railway  As.sociation  being 
0.04.5  ])er  cent  of  ])hos|)horus. 

It  iviiglit  be  suggested  that  the  brittV'ness  of  the  tubes  is 
due  to  the  original  ^tre-^ses  .set  U])  in  ex[)anding.  In  order  to 
ascertain  if  this  were  the  case,  portions  of  two  sei)arate 
"brittle""  tubes  were  taken  from  unaffected  parts  of  the  tube 
made  into  rings  and  expanded  in  the  usual  way.  The 
Hrinell  hardness  was  in  one  case  increased  from  111  to  156. 
and  in  the  other  from  1.>1  to  14.i,  but  in  neither  ca.sc  did 
the  metal  become  brittle. 

The  author  suggests  that  the  brittlenc^.s  is  due  to  the  re- 
peated stresses  set  U])  during  the  work  of  the  locomotive, 
acting  on  material  already  in  a  state  of  stress,  regard  being 
had  for  the  high  |)hosph()rus  content  of  the  metal.  On  the 
Midland  Railway  there  are  about  6.000  of  these  tubes  in 
service,  and  with  one  (xld  exception,  these  eight  tubes  are 
the  only  ones  known  to  be  brittle.  The  phosphorus  in  the 
great  majority  of  the  tubes  in  u.se  may  be  taken  as  being  low 

*Frim  a  paper  l)y   Sir  llvnry   T'owicv,   iircst'titeil  licfi  tc  tbe  Institution   of 
>rccli.-inical   Em:in»?ers,  London,   Kng..  aiul  nSstracteil  in  the  Iron   Alje. 


Vitalizing  Locomotives  to   Improve   Operation 

Present   Conditions   Can   Only   Be   Met   Successfully 
by    I  tilizing    All    F'act<»rs    That    Increase    Capacity 

BY  GEORGE   M.  BASFORD 


NOTHING  our  railroads  have  done  in  recent  years  is  more 
j)otent  in  solving  present  and  will  be  more  effective 
in  solving  future  transportation  problems  than  the 
11,  irovement  in  the  IcKomotivc  and  improvement  in  its  op- 
iT.i'.ion,  Nothing  can  prevent  success.  The  railroads  have 
ci  arly  shown  the  way  to  reduce  the  cost  of  transportation 
b;,  what  they  have  already  done.  It  remains  to  follow  this 
j)..ili  intensively.  Trans{X)rtation  ccjuipment  is  again  com- 
i!!'_'  to  the  test  of  the  advance  of  a  vast  and  growing  nation. 
\:i.ilize  the  i)ower  that  the  country  depends  upon.  Vitalize 
it  lo  reduce  cost.     \'italize  it  for  increased  capacity. 

The  times  call  for  directness,  for  elimination  of  the  un- 
necessary, for  effectivenos.  for  eftkiency.  That  the  railroads 
li.ive  made  wonderful  jjrogress  should  be  made  known  to 
tl:<-  public.     That  rneans  arc  at  hand   for  even  greater  ac- 

0  ini)lishments  is  known  to  ever}-  railroad  man.  Getting 
trains  over  the  road  has  been  the  absorbing  proljlem  of  the 
lia>t.  Getting  tliem  over  tlie  road  and  at  lowc-^t  cost  is  the 
problem  of  the  present  and  will  be  that  of  years  to  come. 

1  lie  locomotive  of  today  is  ready  for  its  part  in  this. 

Heavier    En^iiie$^ 

1  (ir  about  70  years  there  was  no  fundamental  improve- 
iiKiit  in  our  hxomotives  in  ways  that  made  a  pound  of  metal 
and  a  pound  of  ccxil  do  more  work.  For  70  years  locomo- 
tives were  small.  They  were  well  adaj)ted  to  the  service 
roiuired.  It  was  not  severe  .'Jervice.  The  machine  conformed 
(losely  with  conditions  of  the  time.  When  the  heavy  train 
load  period  came,  engines  were  made  larger,  heavier  and 
more  powerful.  For  years  the  railroads  had  no  other  way 
to  overcome  increased  cost  of  operation  but  by  building 
larger  IcKomotives.  Costs  went  up  and  rate?  came  down. 
This  was  met  as  long  as  it  could  he  met  by  building  larger 
and  heavier  engines.  The  public  should  be  .'ihown  that  this 
was  done  and  well  done.  This  continued  until  about  15 
years  ago  when  the  largest  locomotives  reached  the  limit  of 
the  human  fireman.  This  limitation  revealed  the  necessity 
for  providing  higher  efficiencv. 

I'j)  to  this  time  simj)licity  of  construction  was  the  de- 
signer's compelling  rule.  There  could  be  no  com]>lication. 
LfKomotives  had  to  l)e  as  simple  as  a  grindstone.  The  prej- 
U'lice  against  so-called  "complication"  served,  for  a  time, 
Seriously  to  delay  improvements,  but  far-.^eeing,  courageous 
cfficials  began  to  understand  that  certain  results  must  be 
attained,  and  that  well  designed,  well  constructed  improve* 
ni  nts  must  l)e  accepted  and  must  be  cared  for  in  order  to 
-"  ure  those  results.  Tliis  objection  to  complication  is  a 
rlic  of  the  past.  It  yielded  when  mere  increase  of  size  and 
^^v■ight  did  not  suffice.        ' 

Surressful   Iiii|)roveiiienls 

I'ntil  10  \ears  ago  when  the  superheater  made  its  advent 

<>    this  continent,  there  was  no  persistent,  sy.«tematic,  success- 

f  ;1    improvement    increasing    the    power    capacity    of    the 

^'nerican  locomotive,  throuirh  increased  efficiency  in  the  use 

'    heat. 

With  and  largely  as  a  result  of  the  development  of  the 
S'lperheater  and  the  improvement  of  the  arch  came  a  revolu- 
t  m  from  rule  of  thumb  to  scientific  design  of  locomotives  as 

.  *'^roin  a  naiur  presented  htfore  the  Xew  York  Railro.if!  Chil).  Mav  20. 
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a  whole.  Heating  surface,  firebox  volume,  tube  surface  and 
jjoiler  design  throughout  began  to  be  based  on  the  amount 
of  steam  the  cylinders  re(|uired.  Other  very  important  im- 
provements became  successful.  Improved  valve  gears,  auto- 
matic stokers,  combustion  chamber-,  firel»ox  nnprovt-ments, 
automatic  fire  doors,  jxiwer  reverse  gi'ars— all  the.<e  have  l>een 
brought  to  practical  success  during  the  present  official  gen- 
eration. Latest  of  all  are  the  feed  water  heater  and  the 
booster.  The  .«even  principal  capacity  increasing  factors  that 
mean  mo.-t  in  the  present  situation  that  calls  for  capacity 
with  efficiency  and  fuel  <onser\'ation  are  the  air  brake,  the 
sui)erheater,  brick  arch,  feed  water  heater,  booster,  mcchani- 
tal  stoker  and  light  recipnxating  parts  of  improved  steel. 

Six  of  these  factors  increase  the  capacity  of  the  locomotive 
by  increasing  its  hor.<epower  and  the  air  brake  by  making  it 
jiossible  to  control  long  trains  and  by  shortening  stopjnng 
distance.  The\-  do  not  require  increase  in  weight  of  rail  or 
increase  in  strength  of  bridges.  They  arc  now  playing  a 
vital  part  in  the  welfare  and  the  business  of  the  countn.-  and 
the>'  are  hel]>ing  and  are  ready  to  still  further  help  reduce 
the  cost  of  transportation. 

That  the  jKilicy  of  many  railroads  in  recent  year?  in 
e(|uipping  new  engines  and  many  old  ones  with  two  or  nK>re 
t>f  the  capacity  increasing  factors  was  eminently  wise  has 
been  proven  and  judgment  rendered.  If  this  policy  had  not 
l)een  ado]ited  tlie  record  breaking  ton  mileage  <jf  the  year 
1920,  without  materially  increasing  the  numl>er  of  hxomo- 
tives  in  service  would  have  l)een  impossible.  It  was  the 
capacity  increasing  factors  built  into  new  locomotives  of  the 
past  few  Acars,  the  incorjioration  of  the-e  factors  into  many 
old  engines,  and  the  conversion  of  old  engines  into  up-to- 
date  ones  that  did  it.  This  demonstration  justifies  the  jx)l- 
icy  of  equipj)ing  so  many  old  engines  with  improvements 
that  compel  a  ton  of  coal  to  do  more  work.  That  fiolicy 
has  made  good  comj>letely.  The.>;e  cai)acity  increasing  fac- 
tors are  ready  to  do  more  than  anybod\  realizes.  Only  the 
surface  has  been  scratched.    - 

This  Is  Rea«l>    \o\v 

A  certain  large  passenger  locomotive,  built  five  years  ago. 
and  which  was  up-to-date  at  that  time,  was  i)cing  taxe<l  to 
its  capacity.  It  had  reached  its  limit  of  load  and  sj^eed. 
It  had  no  reserve  for  bad  weather  or  unu.^ual  conditions  of 
service.  A  thorough  study  reveals  the  fact  that  this  loco- 
motive, already  among  the  largest  and  most  powerful  of  its 
class,  may  be  replaced  by  one  of  the  same  type,  but  giving 
58  per  cent  more  starting  drawbar  pull,  i^roducing  .^(t  per 
cent  more  drawl)ar  pull  at  60  miles  per  hour  and  with  no 
more  destructive  effect  u]ion  the  track  than  the  present  en- 
gine at  60  miles  per  hour,  the  destructive  effect  at  70  miles 
per  hour.  I)eing  less  than  that  of  the  pn^.-Jent  engine.  In  this 
study  absolutely  nothing  new  or  untried  was  cotUemplated. 
Refinement  of  design  was  considered.  si\>o  enlarged  capacity 
by  a  specially  high  degree  of  superheat,  an  improved  firebox, 
the  ardi,  light  reciprocating  parts  of  high  grade  steel,  pin's 
the  l)ooster  to  give  greater  starting  power. 

Think  a  moment  of  the  operating  advantages  to  l>e  had 
from  over  50  per  cent  more  starting  power  and  ,>0  per  cent 
more  drawl)ar  pull  at  60  miles  per  hour.  This  design  did 
not  include  the  feed  water  heater  l)ecause  it  wa^^  not  ready 
for  consideration   at  the  time.      Heating   the  feed   water  by 
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waste  steam  would  still  further  increase  the  power  of  this 
engine. 

Any  builder  may  build  this  engine.  It  is  the  first  ex- 
ample, of  which  I  have  record,  of  a  design  for  high  power, 
which  was  prepared  co-operatively  by  a  railroad,  a  locomo- 
tive builder  and  by  the  engineers  of  the  concerns  which  are 
devoting  themselves  to  improvements  for  increasing  capacity. 
Similar  improvement  is  available  to  any  railroad. 

Of  course,  such  a  locomotive  will  cost  more  than  a  weak 
and  obsolete  one.  It  will,  however,  increase  operating  speed, 
reduce  double  heading,  will  apply  high  wage  crews  more 
effectively  and  will  cheapen  operation. 

This  increased  power  per  engine  will  reduce  the  number 
of  engines  required  to  do  a  given  amount  of  work.  This 
will  reduce  maintenance.  Obviously,  it  is  easier  to  maintain 
two  engines  with  these  capacity  increasing  factors  than  to 
keep  up  three  without  them.  The  cost  of  these  improve- 
ments is  now  going  into  coal  and  wages.  It  may  go  into 
new  engines  when  by  improving  old  ones  the  new  ones  will 
not  for  a  time  be  needed. 

Progress 

Progress  in  the  use  the  railroads  are  making  of  locomotive 
improvements  is  revealed  by  many  examples  of  heavy  trains 
and  fast  schedules.     Here  are  three: 

First:  A  well  known  road  has  increased  its  average  rev- 
enue toimage  from  400  tons  to  1,700  tons  per  train  in  25 
years,  the  maximum  revenue  tons  handled  in  a  regular  train 
being  3,200.  This  road  shows  233  per  cent  increase  in 
weight  of  train  and  66  per  cent  increase  in  speed  in  25  years. 
It  hauls  5,000  ton  trains  on  25  mile  schedules.  It  makes 
excellent  use  of  improved  locomotives.  In  five  years  the 
average  revenue  train  load  of  the  country  as  a  whole  in- 
creased from  475  tons  to  728  tons,  or  an  increase  of  over 
53  per  cent  since  1915. 

Second:  The  20th  Century  is  the  direct  successor  of  the 
World's  Fair  Flyer  of  1893  and  represents  continuous  de- 
velopment. The  weight  of  that  train  has  increased  215  per 
cent  and  its  speed  has  increased  seven  per  cent.  Only  an 
improved  locomotive  can  haul  it  today. 

Third:  Consider  the  fact  that  the  heaviest  passenger 
trains  on  one  of  the  Western  roads  weigh  1 ,290  tons  and  are 
on  fast  schedules  with  maximum  speed  of  68  miles  per  hour. 
Ii  is  only  25  years  ago  that  the  newspaper  men  of  New  York 
were  invited  to  see  a  600  ton  passenger  train  slowly  pulled 
out  of  the  Grand  Central  Terminal  by  what  was  then  con- 
sidered a  monster  loccwnotive.  That  locomotive  is  now  haul- 
ing a  milk  train  on  a  branch  line.  It  and  its  class  have  given 
place  to  really  powerful  ones  that  were  not  then  dreamed  of. 
Today  the  fastest  long  distance  trains  in  the  country  weigh 
twice  as  much  as  the  exhibition  train  referred  to.  Until  we 
are  reminded  of  the  past  we  do  not  appreciate  what  the  rail- 
roads have  accomplished. 

Capacity  First 

In  the  usual  sense  of  the  expression  saving  fuel  will  not 
greatly  reduce  the  cost  of  transportation,  but  conserving  fuel 
by  compelling  every  pound  to  yield  more  power  will  do  so 
because  it  involves  operation  as  well  as  engineering  improve- 
ments. Power  to  get  the  maximum  business  delivered  is  the 
cheapest  power.  Heavy  pulling  at  favorable  speeds  will  re- 
duce cost  and  as  congestion  increases,  speed  becomes  a  great- 
er factor.  Power  to  keep  trains  on  time,  to  get  through 
storms,  to  get  in  under  the  overtime  limit  is  what  is  needed. 
Let  us  take  a  glance  at  some  of  the  power  increasing,  capa- 
city increasing  factors  with  a  view  of  giving  the  operating 
officer  greater  power  capacity  to  work  with.  Many  others 
are  important  and  would  be  discussed  here  if  time  permitted. 

Brick  Arch 

For  many  years  arches  have  been  used  in  locomotive  fire- 
boxes.   Their  function  is  to  baffle  the  gases  and  flame  on  its 


way  to  the  flues.  They  mix  the  gases  from  the  fire,  aiding 
combustion.  They  cause  the  burning  of  many  of  the  cinders 
and  they  protect  the  flues  from  streams  of  cold  air  from  the 
fire  door,  or  from  holes  in  the  fire.  They  protect  flue  sheets 
and  materially  reduce  honey-combing.  Arches  increase  ;he 
heat  making  capacity  of  coal  and  reduce  boiler  failures,  thus 
increasing  the  availability  of  engines.  Success  of  the  present 
arch  and  arch  practice  is  due  to  structural  improvements  in 
the  bricks  themselves  and  in  methods  of  support  that  rend^  rs 
renewal  easy  and  to  improved  firebox  design.  Over  43,0  )0 
locomotives  now  have  these  arches.  Every  engine  fit  to  run 
at  all  should  be  equipped  on  coming  out  of  the  shops  if  it 
did  not  have  an  arch  when  built.  There  is  no  other  cai)a- 
city  increasing  factor  so  easily  and  so  inexpensively  applied 
to  existing  locomotives. 

Superheater 

To  this  improvement  the  largest  increase  in  locomotive 
caj>acity  is  due.  The  heavy  trains  of  today  could  not  be 
handled  without  superheaters.  In  June,  1910,  the  Super- 
heater Company  got  fairly  started.  Since  1910  our  rail- 
roads have  applied  33,000  superheaters  to  new  and  old  loco- 
motives, about  90  per  cent  of  new  ones  having  been  equipped 
during  the  past  few  years.  The  application  to  many  more 
existing  engines  offers  a  promising  opportunity  to  still  fur- 
ther reduce  the  cost  of  transportation.  It  is  a  financial  error 
to  operate  any  locomotive  today  without  a  superheater,  and 
the  penalty  is  perpetuated  as  long  as  the  engine  runs. 

Feed  Water  Heaters 

This  conservation  factor  is  the  first  to  utilize  waste  heat. 
It  gives  back  to  the  boiler  heat  that  is  on  its  way  to  waste. 
For  generations  stationary  and  marine  steam  plants  have 
used  feed  water  heaters  as  a  matter  of  course.  The  applica- 
tion to  locomotives  has  been  attempted  many  times  and  has 
waited  only  for  practicable  heater  and  pump.  Thousands 
of  European  locomotives  are  already  equipped  and  several 
thousand  are  being  applied  every  year. 

For  over  four  years  feed  water  heaters  raising  the  tem- 
perature of  the  water  from  40  to  50  degrees  to  from  230  to 
250  degrees  have  been  in  successful  service  on  locomotives 
in  this  country.  These  equipments  also  return  for  use  again 
about  15  per  cent  of  the  exhaust  steam  in  the  form  of  water 
that  has  been  distilled  and  filtered.  This  increase  in  the 
tender  tank  capacity  is  important  in  operating  because  of  the 
ability  to  save  some  water  stops. 

Heat  from  the  exhaust  steam  is  returned  to  the  boiler, 
giving  the  boiler  less  work  to  do.  Therefore,  less  coal  is 
burned  to  do  a  given  amount  of  work  or  more  work  is  done 
for  the  same  amount  of  coal.  Feed  water  heating  is  a  suc- 
cess. 

Booster 

This  capacity  increaser  is  well  named.  It  boosts  a  heav}' 
train  in  starting  and  also  on  the  critical  jx)ints  on  grades.  It 
is  the  latest  improvement.  It  supplies  an  ideal  method  of 
utilizing  weight  and  steam  that  is  not  needed  for  other  pur- 
poses at  low  speeds  and  only  at  the  time  that  the  boost  is 
wanted. 

When  the  train  is  going  the  demand  for  steam  is  greatest. 
Immense  boilers  are  needed  at  speeds.  There  is  a  surplus  of 
boiler  power  when  starting  and  at  low  speeds.  The  V'g 
boiler  requires  trailing  wheels  to  carry  it.  This  weight  on 
trailing  wheels  is  also  a  surplus  when  starting  or  when  run- 
ning slowly.  The  booster  couples  up  this  surplus  steam  and 
idle  weight,  making  both  useful  to  get  the  train  going  and  to 
keep  it  from  stalling  on  ruling  grades.  Usually  there  arc  a 
few  points  on  a  division  which  determine  the  load  an  engine 
can  haul  over  the  entire  division.  If  these  are  mastered  tlie 
rest  is  easy.  This  is  one  of  the  booster  functions.  Anotler 
is  in  starting  a  heav}'  train,  getting  it  out  of  a  siding  or 
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through  the  switches  of  a  yard.  Here  is  where  the  70  to 
100  feet  of  slack  between  the  cars  of  a  long  train  causes 
havoc  with  draft  gear.  The  booster  works  like  an  automo- 
bile in  low  gear.  It  applies  its  extra  power  smoothly,  avoid- 
ing the  jerks  that  a  big  engine  otherwise  must  give  to  get 
going  at  all. 

Again,  it  solves  the  problem  of  the  big  passenger  engine. 
With  20  to  25  per  cent  more  starting  power  backing  up  to 
take  slack  is  avoided,  eliminating  the  frequent  five  to  10 
minutes'  delay  in  getting  a  heavy  train  moving  every  time 
it  stops.  Operating  men  will  appreciate  this  advantage,  es- 
pecially when  they  have  big  passenger  trains  in  several  sec- 
tions, each  losing  minutes  every  time  they  start,  especially 
when  they  start  on  grades. 

The  booster  will  help  keep  passenger  trains  on  schedule 
and  the  road  clear  for  freight.  It  puts  in  your  hand  the 
means  for  placing  any  engine  having  trailing  wheels  into  the 
class  above  itself  in  starting  capacity.  It  is  as  good  as  an- 
other pair  of  drivers  but  avoids  the  larger  cylinders,  heavier 
rods  and  extra  weight  that  these  drivers  entail  and  which 
are  wanted  only  in  starting.  In  fact  the  booster  is  better 
than  another  pair  of  drivers  because  it  changes  trailing 
wheels  into  drivers  when  wanted,  and  then  changes  them 
back  into  trailers  when  the  pull  is  reduced  after  the  wheels 
are  rolling.    This  is  conservation  of  the  highest  order. 

Control  is  semi-automatic,  giving  the  enginemen  the  maxi- 
mum resource  for  starting  power  and  a  negligible  minimum 
of  attention  or  mental  effort.  Tests  on  a  large  railroad  show 
for  the  booster  the  following  results  on  a  Pacific  type  freight 
engine : 

1.  An  increase  of  23  per  cent  in  train  tonnage,  or 

2.  An  increase  of  12  per  cent  in  speed  on  the  division  in 
question. 

3.  An  increase  of  18  per  cent  in  drawbar  pull  at  7j4  miles  per 
hour. 

4.  An  increase  of  13  per  cent  in  drawbar  pull  at  13  miles 
per  hour. 

5.  An  increase  of  22  per  cent  in  starting  power. 

It  is  an  important  tonnage  increaser.  It  is  capable  of 
doing  more  to  reduce  the  cost  of  transportation  than  any 
locomotive  improvement  except  the  superheater,  and  it  does 
more  to  supplement  the  superheater  than  any  other  factor 
available. 

David  L.  Barnes  will  long  be  remembered  for  advocating 
the  wide  firebox  for  locomotives.  The  change  "came  hard." 
Dr.  Goss  helped  it  immensely  with  his  grate  area  test  at 
Purdue.  At  first  fireboxes  were  extended  over  the  frames,  but 
this  was  not  enough.  In  those  days  locomotives  had  leading 
trucks  and  the  rest  of  the  wheels  were  drivers.  The  real 
wide  firebox,  needed  for  steam  making  at  speed,  brought  the 
trailer  axle  with  its  "idle"  wheels.  We  hated  the  thought 
of  wheels  under  a  locomotive  that  did  not  work.  This  ex- 
plains the  struggle  of  the  Prairie  type  which  persisted  until 
distrust  of  pony  trucks  at  high  speeds  effectively  buried  that 
type  of  engine.  We  gave  up  not  gracefully  but  under  force. 
Next  we  became  blind  to  the  "idle"  weight  and  went  ahead 
until  the  country  has  a  lot  of  it.  The  booster  has  given  back 
what  was  lost  and  more.  The  booster  uses  this  idle  weight 
by  applying  power  to  the  trailers. 

Someone  will  say:  "You  are  talking  power  and  more 
power.  We  have  too  much  power  now  and  are  compelled 
to  run  big,  powerful  Pacific  type  engines  on  light  local  pas- 
senger trains  of  five  and  six  cars."  Let  me  answer  "yes." 
This  work  is  being  done  with  big  engines  because  lighter 
ones  will  not  make  the  time  with  the  frequent  stops  of  local 
trains.  Put  boosters  on  old  Atlantic  type  and  the  lightest 
Pacific  type  engines  that  have  been  superheated  and  do  this 
work  witfi  these  engines  that  are  suitable  for  it. 

Increase  of  Capacity 

The  accumulated  increase  of  capacity  due  to  the  super- 
heater, arch,  feed  water  heater  and  booster  in  indicated  in 


Fig.  1.  At  45  miles  per  hour  the  increased  power  due  to 
these  factors  is  79.7  per  cent,  when  they  are  applied  in  com- 
bination. This  is  now  considered  too  high  speed  for  such  a 
heavy  engine.  These  combined  curves  indicate  that  at  30 
miles  per  hour  the  power  increase  for  the  same  coal  is  50 
per  cent,  at  25  miles  per  hour  40  per  cent,  at  20  miles  per 
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Fig.  1 — Increased  Drawbar  Pull  Obtained  With  Capacity  increasing 

Devices 

hour  29  per  cent.  The  diagram  also  shows  the  increase  in 
the  speed  possible  with  the  same  load  and  fuel  in  case  speed 
rather  than  heavier  loading  is  wanted.  At  30  miles  per  hour 
two  engines  completely  equipped  give  as  much  power  as 
three  "plain"  engines.  The  increased  power  in  this  case 
costs  half  that  of  another  plain  engine  and  the  cost  of  main- 
taining two  sets  of  improvements  will  be  less  than  the  cost 


Fig.   2 — A   Typical    Improved    High    Capacity    Locomotive 

of  maintaining  another  complete  plain  engine.  The  base 
engine  in  the  case  is  the  Administration  light  Mikado, 
as  it  would  appear  if  built  without  any  of  the  improvements 
we  are  discussing.  If  greater  drawbar  pull,  due  to  these 
improvements,  is  not  desired,  the  curves  show  the  increased 
speed  that  may  be  had  with  any  given  pull. 

Fig.   2  outlines  an  engine  equipped  to  give  this  power. 
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Fig.  3 — A  Plain  Saturated   Locomotive  to  Deliver  the  Same   Draw- 
bar  Pull   at  45    Miles   an    Hour  as   the    Engine 
Shown    In    Fig.   2 

The  absurdity  of  trying  to  get  it  without  the  efficiency  fac- 
tors is  shown  in  Fig.  3.  This  engine  (Fig.  3)  is  as  "simple 
as  a  grindstone."  A  plain  engine  to  do  this  work  would  l)e 
a  freak  that  could  not  be  put  on  any  railroad.  Look  at  the 
wheels,  the  flue  length,  the  size  of  the  firebox  and  then  think 
of  what  this  means.  I  cannot  present  a  better  demonstra- 
ticm. 

The  fuel  consiunption  as  affected  by  these  capacity  fac- 
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tors  is  shown  in  Fig,  4.  Of  course,  increased  power  means 
stronger  cars,  longer  sidings  and  removal  of  other  physical 
restrictions  which  in  every  case  are  paying  business  propo- 
sitions. 

High  Quality  Steel  Reciprocating  Parts 

High  quality  steel  forgings  if  applied  to  the  reciprocating 
parts  of  the  United  States  Railroad  Administration  heavy 
Mikado  locomotives  reveal  an  interesting  possibility.  Both 
light  and  heavy  Administration  Mikados  were  actually  built 

•  with  reciprocating  parts  of  open  hearth  steel.  The  results 
in  rail  pressures  which  would  be  obtained  if  the  heavy  Ad- 
ministration engine  had  been  built  with  high  quality  steel 
reciprocating  parts  of  light  weight  are  shown  in  Fig  5.  The 
first  sets  of  figures  show  the  rail  pressures  of  the  light  Mi- 
kado with  open  hearth  reciprocating  parts  at  rest  and  at 
different  speeds.  The  lower  figures  in  each  case  show  the 
rail  pressures  of  the  heavy  Administration  Mikado  if  fitted 

,  with  light  parts  of  high  quality  steel.  These  are  shown  at 
rest  and  at  speeds  of  35,  40,  45  and  55  miles  per  hour.     At 

7-  speeds  between  40  and  45  miles  per  hour  the  light  Mikado 
:  '.  becomes   more  destructive  to  the  track   because  of  drivinc; 

.;    wheel  pressures  than  the  heavy  Mikado  when  equipped  with 

•^  light  reciprocating  parts.  In  other  words,  at  all  speeds 
■■'..■■  where  the  engines  are  likely  to  damage  the  track  the  heavy 

■  .  Mikados  with  light  parts  are  safer  engines  than  the  light 

•  Mikados  with  heav>'  parts.     In  this  comparison,  it  should 

•  be  borne  in  mind  that  the  heavy  Mikado  has  10  per  cent 
j    more  tractive  power  than  the  light  one  and  14  per  cent  more 

'':.  heating  surface.     The  total  weight  of  the  heavy  Mikado  is 

•,'  9y2  per  cent  greater  than  the  light  one.     As  railroad  officers 

■  '   with  track  and  bridge  responsibilities,  which  engine  would 

you  choose?    Remember  that  the  heavy  one  has  10  to  15  per 

V.  cent  greater  capacity  than  the  light  one. 

Stokers 

tocomotives  of  greatest  power  when  coal  is  the  fuel  have 

v  passed  the  physical  capacity  of  the  fireman  to  maintain  steam 

.;  enough  to  supply  the  large  cylinders  that  present  operating 

.;..-  conditions  demand.     As  the  result  of  development  in  the 
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Fig.   4 — Fuel    Consumption    of    Locomotives    With    and    Without 
Power-Increasing    Factors 

severest  service  known,  mechanical  stokers  are  ready  not  only 
for  present  needs  but  they  provide  reserve  capacity  for  years 
to  come.  In  considering  the  stoker,  the  chief  question  is  one 
of  increased  capacity  to  get  the  power  from  the  tender  to  the 
grates,  in  order  to  get  the  greatest  loads  over  the  road  at  the 
least  cost.  The  vital  question  is  the  provision  of  the  horse- 
power at  speeds  that  bring  economy  in  use  of  tracks  and 
yards  and  economy  in  the  application  of  high  wage  sched- 
ules and  prohibitive  overtime.  The  stoker  development  be- 
gan at  about  the  right  time  to  be  ready  for  power  demands 
that  are  coming.     Power  stokers  emancipate  the  big  locomo- 


tive from  the  limitations  of  the  human  fireman.  They  render 
it  possible  to  operate  locomotives  that  require  too  much  coiil 
for  the  ablest  of  firemen  to  handle.  They  also  provide  means 
for  getting  higher  horsepower  out  of  engines  at  high  speeds 
than  otherwise  would  be  possible. 

Air  Brakes 

Air  brakes  have  increased  the  capacity  as  well  as  safet 
of  railroads.     By   improved  brakes  alone  the  capacity  of 
the  New  York  Subway  was  more  than  doubled.     Without 
highly  efficient  air  brakes  heavy  trains  could  not  be  run  ;it 
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Fig.  5 — Decrease  in   Rail   Pressure   Effected  by   Using   High   Quality 

Steel 

all.  This  great  subject  is  merely  mentioned  here,  but  it  must 
be  considered  in  connection  with  the  future  because  today 
the  improved  equipment  of  brakes  is  in  the  lead  of  common 
practice. 

Look  Forward 

New  locomotives  are  going  to  last  almost  indefinitely  when 
kept  up-to-date  as  to  modernizing.  They  lose  their  useful 
lives  only  by  obsolescence.  The  design  of  new  equipment  is 
therefore  of  the  utmost  importance  and  someone  on  the  road 
should  be  charged  with  the  responsibility  of  looking  ahead 
and  determining  what  new  engines  are  to  be,  long  enough  in 
advance  to  be  sure  that  they  absolutely  fit  conditions  as  they 
are  and  that  they  will  fit  as  nearly  as  may  be  conditions  that 
are  to  come.  This  involves  a  deep  study  of  operation  in  all 
its  phases.  It  seems  obvious  that  the  general  manager  or 
operating  vice-president  would  find  his  job  much  easier  if 
every  new  engine  built  should  receive  the  same  attention  that 
the  building  of  every  new  big  bridge  receives.  But  bridge 
design  is  a  routine.  Locomotive  design  is  improving  so  fast 
that  most  of  us  cannot  keep  up  with  it.  The  new  engir^ 
question  in  itself  is  a  big  task,  offering  great  possibilities. 

Then  comes  the  question  of  the  existing  power  and  what 
may  be  done  to  it  to  increase  its  capacity,  increase  its  pullin:: 
power,  reduce  its  failures  on  the  road,  to  quicken  and  cheapen 
the  maintenance  work  and  to  increase  its  thermal  efficienc 
and  the  number  of  hours  that  it  is  available.  This  involve - 
intimate  knowledge  of  progress  in  machine  tools,  in  labor- 
saving  equipment,  in  equipment  of  locomotive  terminals  and 
particularly  equipment  for  running  repairs  at  the  round- 
houses. Some  of  the  roads  are  approaching  this  ideal  nou 
The  roads  which  come  nearest  to  doing  it  are  those  whicli 
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are  making  best  use  of  their  power,  and  which  are  in  the  job.     I  realize,  of  course,  that  there  is  a  limit  beywid  which 

best  shape  financially.  freight  train  speeds  are  not  econonical,  the  same  as  speed  of 

The  kind  of  problems  which  need  working  out  are  repre-  production  in  a  manufacturing  plant  is  limited  by  the  strength 
scnted  by  a  study  of  locomotive  drawbar  pull  which  will  show  of  the  tools  and  other  physical  conditions  of  the  equipment, 
vhether  it  is  cheaper  to  increase  the  power  of  locomotives  or  The  diagrams  clearly  show  that  every  one  of  the  develop- 
to  cut  down  a  certain  grade.  The  money  value  in  reduced  ments  mentioned  by  Mr.  Basford  has  been  a  decisive  factor 
c(3St  of  operation  due  to  reducing  certain  grades  is  already  in  the  speeding  up  process.  The  booster,  one  of  the  latest 
V  ell  worked  out.  It  is  practically  reduced  to  a  formula,  but  of  the  developments,  lends  itself  most  admirably  to  this  need. 
the  effect  of  increased  drawbar  pull  needs  to  be  reduced  to  a  It  can  be  applied  to  a  locomotive  whose  characteristics  are 
formula.  This  would  at  once  reveal  the  money  value  in  oper-  suitable  for  high  freight  train  operating  speeds  and  give  it 
ation  of  increasing  the  drawbar  pull  of  a  Mikado  by  50  per  the  starting  power  of  a  heavy  drag  freight  locomotive, 
cent  at  a  speed  of  30  miles  per  hour  or  by  nearly  30  per  cent  I  looked  at  Fig,  3 — ^the  absurdly  impossible  design  of 
at  20  miles  per  hour.  Another  study  of  great  value  is  that  plain  saturated  locomotive,  and  my  first  thought  was  to  ques- 
of  considering  available  drawbar  pull  hours  of  locomotives  tion  the  accuracy  of  the  showing.  I  dug  up  a  1906  Locomo- 
as  if  it  were  a  deposit  in  the  bank.  Figures  that  show  how  tive  Dictionary  and  picked  out  ten  of  the  best  designs  illus- 
much  of  this  deposit  is  used  under  daily  conditions  and  how  trated.  For  that  time  they  were  good  locomotives — ^the  best 
much  it  can  be  increased  by  relatively  small  expenditures  in  the  country  on  the  best  lines.  These  engines  showed  frcwn 
offer  a  promising  field  for  saving.  65  to  77  h.p.  per  10,000  lb.  weight  of  engine.     Fig.  3  gives 

Because  of  the  improvements  of  20  years  the  locomotive,  70  h.p.  per  10,000  lb.  weight  of  locomotive.  In  other  words, 
its  construction,  its  operation  and  its  maintenance  presents  Fig.  3  compares  very  favorably  with  the  best  of  the  1906 
the  trump  card  in  the  reduction  of  the  cost  of  transportation  engines  for  horsepower  output  per  10,000  lb.  of  weight.  At 
in  the  present  emergency.  That  card  has  been  well  played,  the  present  time  we  are  getting  95  h.p.  per  10,000  lb.  of 
play  it  now  to  win,  engine  weight.  With  all  the  modern  developments  on  a  loco- 
In  conclusion  there  are  two  very  important  points  which  motive  we  can  get  over  100  h.p,  per  10,000  lb.  of  weight. 
I  do  not  wish  to  leave  either  unsaid  or  unheeded:  Fig.  2  gives  101  h.p.     This  increase  in  horsepower  per  unit 

First:  In  emphasizing  the  importance  of  all  these  items  of  weight  is  the  real  measure  of  the  development.  The  things 
of  modernizing,  of  vitalizing,  locomotives  we  have  discussed  Mr.  Basford  has  been  talking  about  have  put  up  the  horse- 
tonight,  I  wish  to  make  most  prominent  the  first  and  great-  power  output  from  70  per  10,000  lb.  to  over  100,  and  that  is 
est  obligation  of  the  railroad  companies,  namely,  their  re-  the  factor  which  really  counts  in  railroad  production,  Ca- 
sponsibility  to  their  owners  and  stockholders,  who  first  and  pacity,  which  to  the  engineer  means  horsepower;  which  to  the 
above  all  others  are  entitled  to  a  fair  return  upon  their  in-  railroad  executives  means  cars  per  hour,  or  tonnage  produc- 
vestments.  tion,  is  the  answer  to  our  railroad  problem.     It  is  one  thing 

Second:     As  I  have  already  attempted  to  point  out  rail-  the  railroads  themselves  can  control,  and  with  it  they  can 

road  managements  have   done   and   are  doing   wonderfully  g^t  the  answer. 

well  in  the  application  of  capacity  increasing  factors  to  loco-  D.  F.  Crawford  (Locomotive  Stoker  Company)   reviewed 

motives  to  augment  power.    These  improvements  will  by  ne-  the  increase  in  the  average  train  load  during  a  period  of  30 

cessity  result  in  substantial  savings.    There  are,  however,  ad-  years.     He  pointed  out  that  the  development  of  the  stoker 

ditional  means  of  economy  which  are  not  so  closely  hooked  was  brought  about  to  increase  still  further  the  tons  per  train, 

up  with  pure  problems  of  capacitv  increase.     These  must  be  As  locomotives  increased  in  size  the  full  benefit  of  the  addi- 

further  considered  by  themselves^     Funds  for  carrying  out  'ional  tractive  effort  was  not  realized  in  operation  with  hand 

programs  in  this  direction  will  be  made  available  quickly  fired  engines.    The  stoker  furnished  a  means  of  getting  full 

when  the  possibilities  and  necessities  are  fullv  appreciated.  capacity   from  each  unit  as   it   removed   limitations  on  the 

quantity  of  coal  that  could  be  fired  in  a  given  time.     Mr, 

Disrussion  Crawford   pointed   out   that   while   combustion   efficiency   is 

W.  E.  Woodard  (Lima  Locomotive  Works) :     One  of  the  lower  at  high  rates  of  firing,  the  increased  consumption  of 

most  marked  results  of  the  developments  so  clearlv  shown  in  fuel   is   less   important  than   the  increased   capacity  of  the 

this  paper  is  the  effect  of  these  developments  on  the  speed  motive  power.    Under  suitable  conditions  from  15  to  20  per 

of  the   locomotive.      For  example,   Fig.    1    indicates  that   a  cent  increase  in  train  load  can  l>e  gained  by  the  use  of  the 

thoroughlv  modernized  locomotive  is  good  for  an  increased  stoker.     If  it  is  not  desirable  to  increase  the  train  load,  the 

speed  of  from  40  to  48  per  cent  with  the  same  train  load  over  stoker  can  be  used  as  a  means  of  decreasing  the  time  on  the 

a  plain  locomotive;  and  this  using  the  same  amount  of  coal,  road  with  the  same  rating. 

Railway  operating  officers  are  now  realizing  as  never  be-         ^V.  L.  Bean  (N.  Y.,  N.  H.  &  H.)  spoke  on  the  practical 

fore  the  value  of  intensive  railroading,     "Speed  up  opera-  limitations  in  the  application  of  devices  to  increase  capacity, 

tions  to  increase  earnings"  is  their  aim  because  they  realize  He   stated   that   full   benefit  cannot  be   derived   from   these 

that  there  is  a  .sound  economic  basis  for  so  doing.     Overhead  appliances  unless  the  locomotive  can  be  operated  nearly  at 

charges  are  fixed.    Administration  expenses,  roadway,  signals,  its  full  capacity.     The  railroads  had  adopted  devices  that 

terminals  and  cost  of  equipment  are  stationary.     No  matter  would  effect  economies  as  soon  as  they  were  developed  to 

how  many  cars  are  moved  over  the  line  charges  on  this  over-  insure  satisfactor>-   reliability.     Where  the  traffic   is   heavy 

head  must  l>e  paid.     It  is  a  definite  sum  for  every  hour  in  and  the  service  regular,  all  the  accessories  mentioned  by  Mr. 

the  dav.    The  more  productive  work  that  can  be  crowded  into  Basford  could  be  used  profitably  but   in   some  classes  of 

the  hour,  the  more  cars  hauled,  the  more  economical  is  the  service  they  were  not  applicable.     Mr.  Bean  touched  on  the 

operation.    It  is  almost  exactlv  analogous  to  a  manufacturing  maintenance  problem  stating  that  modern  locomotives  demand 

plant   where  high-speed   tools   and   quick   handling   of  the  adequate    facilities    for   maintenance   and   require   that   the 

products  is  absolutely  essential  to  economic  production.    The  forces  be  educated  to  keep  them  in  condition.     As  the  design 

railway  executives,  the  roadway,  the  signals,  the  terminals  of  locomotives  improves,  the  facilities  must  be  developed  con- 

and  the  equipment  are  the  plant.    Locomotives  are  the  tools,  currently;  otherwise  the  savings  obtained  under  test  condi- 

The  locomotive  is  the  most  important  single  item  in  speed-  tions  vanish  in  service  and  are  absorbed  in  routine  charges  so 

ing  up  production;  other  factors,  such  as  terminals,  signals,  that  the  loss  is  not  noticed.     He  told  of  the  excellent  results 

roadwav,  are  contributory  factors.     They  can  hold  back  the  obtained  with  feed  water  heaters  in  freight  service  where  the 

speed  of  production,  but  in  and  of  themselves,  they  cannot  saving  in  water  consumption  made  it  possible  to  run  65  miles 

get  speed  of  production  without  locomotives  suitable  for  the  between  water  stops  in  freight  ser\'ice. 


Air  Brake  Association  Holds  Executive  Meeting 

Papers  Are  Presented  Without  Discussion;  Report 
■  ^;     •>:'  of  Extensive  Tests  of  Steam  Heating  Apparatus 


IN  lieu  of  the  twenty-ninth  annual  convention,  which  was 
postponed  because  of  the  prevailing  business  depression, 
the  Executive  Committee  of  the  Air  Brake  Association 
held  an  open  meeting  at  the  Hotel  Sherman,  Chicago,  on 
May  3,  for  the  conduct  of  the  essential  business  of  the  Asso- 
ciation and  to  receive  the  committee  reports  and  papers  pre- 
pared for  presentation  and  discussion  at  this  year's  conven- 
tion. The  reports  and  papers  were  presented  in  abstract  only 
and  were  received  without  action  or  discussion,  it  being  the 
plan  of  the  executive  committee  to  issue  them  to  the  member- 
ship in  proceedings  form  and  to  bring  them  up  at  the  next 
regular  convention  for  final  disposition  by  the  membership 
as  a  whole. 

The  following  reports  and  papers  were  presented : 
Report    of    the    Committee    on    Recommended    Practice; 
Tests  of  Steam  Heating  Apparatus  on  Locomotives  and  Pas- 


First — Comparison  of  capacities  oi  Ij^  in.  and  2  in.  steam 
pipes  on  locomotives  and  tenders,  1  in.  by  1^  in;  1^  in. 
by  1^  in.  and  1^  in.  by  2  in.  regulating  valves,  1J4  in.  , 
standard  steam  hose  and  ij^  in.  and  2  in.  metallic  connec- 
tions between  engine  and  tender. 

Second — After  determining  what  appears  to  be  the  most 
suitable  combination  of  locomotive  steam  heat  apparatus 
available,  whether  such  combination  with  present  standard 
adjustments  of  regulating  valve  is  of  adequate  capacity  for 
modern  train  lengths  and  the  extremely  low  temperatures 
occasionally  met. 

Third — To  what  extent  can  the  capacity  of  locomotive 
apparatus  be  increased  by  higher  adjustment  of  regulating 
valves,  and  changing  of  locomotives  at  terminals  be  facilitated 
thereby  ? 

The  equipment  of  the  test  train  consisted  of  Canadian 
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senger  Cars,  Montreal  Air  Brake  Club;  Terminal  Tests  to 
Insure  Effective  as  Well  as  Operative  Brakes,  Pittsburgh 
Air  Brake  Club;  The  Schedule  "U  C"  Brake;  the  Brake 
Pipe  Vent  Valve,  Central  Air  Brake  Club;  and  Report  on 
Air  Consumption  of  Locomotive  Auxiliary  Devices. 
\  The  paper  describing  the  tests  of  steam  heating  apparatus 
conducted  by  the  Montreal  Air  Brake  Club  is  abstracted 
below  and  other  reports  will  be  published  in  the  July  issue. 

;  Tests  of  Steam  Heating  Apparatus 

Submitted  by  the  Montreal  Air  Brake  Club. 

A  committee  of  the  Montreal  Air  Brake  Club  was  appointed 
to  investigate  to  what  extent  improper  size  of  piping,  start- 
ing valve,  steam  heating  reducing  valve  and  flexible  conduits 
interferes  with  the  heating  of  passenger  trains  by  steam  from 
the  locomotive.  The  committee  was  able,  through  the  courtesy 
of  the  Canadian  Pacific,  to  complete  a  set  of  tests  during 
the  month  of  November,  1920. 

The  committee  has  concluded  its  work.  On  the  contrary, 
there  is  much  remaining  to  be  done,  but  it  is  considered,  ow- 
ing to  the  importance  of  some  of  the  features  brought  to 
light,  that  the  facts  should  without  further  delay  be  made 
available  to  all  concerned. 

The  particular  points  upon  which  information  has  been 
sought  to  date  might  be  listed  as  follows: 


Pacific  passenger  locomotive  No.  2596  and  the  following  18 
cars,  selected  without  regard  to  construction  or  type  of  heating 
system : 

Construction  Heating  system 

Baggage    Wood  Gold 

Sleeper     Wood  Gold 

Diner     Wood  Gold 

Tourist    Wood  Gold 

Diner    Wood  Gold 

Diner    Wood  Gold 

Diner    Wood  Gold 

Diner     Wood  Gold 

Tourist     Steel  Vapor 

I>iner    Wood  Gold 

Tourist     Steel  Vapor 

Tourist     Steel  Vapor 

Tourist    Wood  Gold 

Tourist    Wood  Gold 

Sleeper    Wood  Comminglcr 

Diner    Wood  Gold 

Sleeper    Wood  Comminglcr 

Sleeper    Wood  Gold 

All  tests  were  made  with  the  train  at  rest,  on  two  adjoining 
tracks  in  the  Glen  Yards  at  Montreal.  The  engine  and  nine 
cars  occupied  one  track,  the  connection  to  the  remaining 
cars  being  made  with  18  ft.  of  2-in.  pipe,  heavily  insulated. 

Total  length  of  2-in.  main  steam  pipe  under  cars 1,398  ft. 

Total  length  of  hose  on   18-car  train 87  ft.  6  in. 

Total  length   cf  radiating  pipe   inside   of  cars 3,540  ft.  6  in. 

Total S.03S  ft. 

The  train  was  equipped  throughout  with  positive  lock 
couplings  with  gravity  rdease  trap. 

A  diagram  of  the  locomotive  and  tender  piping,  as  well 
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as  the  location  of  recording  instruments   is  shovra  in  the 
drawing. 

The  capacity  of  the  various  combinations  of  locomotive 
apparatus  was  determined  with  a  General  Electric  Company's 
Type  T  Flow  Meter. 

As  shown  on  the  diagram,  the  flow  meter  was  located  be- 
tween the  tender  and  first  car,  when  the  engine  was  coupled 
to  the  train,  and  when  testing  the  engine  alone,  a  piece  of 
2  in.  pipe,  36  in,  long,  with  standard  1^  in.  by  2  in.  end 
valve  on  one  end  and  standard  steam  hose  on  the  opposite 
end  was  coupled  to  the  steam  hose  at  the  rear  of  the  tender. 
The  end  valve  was  fully  open  during  all  tests,  allowing  steam 
to  pass  freely  to  atmosphere. 

In  case  of  the  18  and  9  car  trains,  all  of  the  tests  con- 
sisted simply  of  taking  the  time  between  the  admission  of 
steam  to  the  head  end  of  the  train  and  its  app)earance  at  the 
different  gage  locations,  as  well  as  the  hose  coupling  at  the 
rear  of  the  last  car,  the  steam  valves  inside  of  the  car  being 
fully  opened  during  this  interval. 

Table  1  is  a  tabulation  of  the  details  of  each  test  and  notes 
the  class  of  equipment  on  the  locomotive.    The  figures  under 
"Equivalent  Boiler  Horse  Power"  represent  the  total  power 
that  would  have  been  supplied  for  one  hour,  had  the  indi-. 
vidual  tests  been  continued  for  that  length  of  time. 

The  table  comprises  the  complete  information  in  the  hands 
of  the  committee,  with  the  exception  of  the  two-minute  read- 
ings at  each  gage;  these  readings  were,  however,  taken  for 
checking  purposes  and  the  figures  recorded  in  the  table  at 
the  beginning  and  end  of  tests  are  taken  from  the  detailed 
readings. 

Chart  1  shows  the  pressure  loss  in  pounds  per  square  inch 
in  the  steam  pipes  and  connections  between  engine  and  tender. 
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Chart    I. — Loss   of    Pressure    on    Locomotive    Equipment,    Back    of 
Regulator  to  Back  of  Tender 

These  tests  were  run  with  the  same  type  of  regulator,  a  1>4 
in.  hy  \y2  in.  regulator  being  used  for  1^  in.  piping,  and 
a  1  ^  in.  by  2  in.  regulator  for  the  2  in.  piping.  This  sheet 
shows  that  with  2  in.  piping  and  2  in.  connections,  as  in 
tests  10-A  and  11-A,  a  steady  pressure  drop  was  exp)erienced 
and  a  fairly  constant  flow  of  steam  obtained.  A  similar 
result  is  obtained  when  IJ^  in.  piping  and  1^^  in.  con- 
nections were  used  (see  tests  9-B,  12- A  and  12-B),  the 
pressure  drop,  however,  being  far  greater  than  in  the  previous 
named  tests.  When  2  in.  piping  was  used,  with  1^  in.  con- 


364 


RAILWAY    MECHANICAL    ENGINEER 


Vol..  95,  No.  6 


uections  (see  tests  9-A,  10-B  and  11-B),  the  pressure  drop 
in  the  2  in.  pipe  was  much  less  than  in  the  1^  in.  con- 
nections, the  resulting  drop,  however,  being  more  than 
with  2  in.  pipe,  throughout,  but  less  than  with  1^  in.  pipe 
throughout. 

;v  Chart  2  shows  the  difference  between  the  various  type  of 
Connections,  between  engine  and  tender  with  various  sizes  of 
piping.  It  can  readily  be  seen  that  2  in.  pipes  on  both  engine 
and  tender  are  more  efficient  than  1^  in.  pipes,  and  that  the 
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Chart   II. — Pressure    Losses  and    Locomotive  with   Various  Sizes   of 

Piping 

ideal  arrangement  (as  far  as  capacity  is  concerned  and  con- 
sidering the  equipment  available  at  the  test),  is  to  have  a 
2  in.  metallic  connection  such  as  the  type  D  between  engine 
and  tender,  the  losses  being  far  less  with  this  combination 
than  others  noted.  The  1^  in.  hose  and  1^^  in.  metallic 
connections  between  engine  and  tender  compare  favorably, 
the  latter  having  a  little  advantage.  The  IJ/2  in.  piping  on 
engine  and  tender  >hows  a  great  loss  both  in  pressure  and 
flow  of  steam  and.  therefore,  cannot  be  recommended  as  good 
practice. 

Chart  .>   shows  the  relative  efficiencies  of  the  connections 
between  engine  and  tender,  the  2  in.  metallic  type  D  showing 
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;       al)out  douirle  the  efficiency  of  the   1^   in.  metallic  of  the 
-]'':'^;  same  type. 

;•■         Chart  4  shows  the  capacity  of  the  locomotive  equipment 

.  i  ;^   with  various  adjustments  and  sizes  of  regulators.    It  can  be 

•.-;.■  vr  seen  that  the  1  in.  by  1^  in.  regulator  at  maximum 

•  V  .'  capacity  using  11 2  in.  engine  and  tender  pipe,  delivers  only 

.  7  v;  about  57 'i  per  cent  of  the  IJ/^  in.  by  2  in.  regulator,  adjusted 

v/.'y  \  at  60  lb.,  using  2  in.  engine  and  tender  pipe.    The  1^  in. 

by  iy2  in.  regulator  at  maximum  capacity  with  13^  in.  pip- 

..:./..  ing,  is  about  equal  to  the  1^  in.  by  2  in.  regulator,  adjusted 

\  ■- V  at  60  lb.    The  2  in.  pipe  combination  with  Ij/j  in.  by  2  in. 

'  -■  V  regulator,   adjusted   at   maximum   capacity   delivered   steam 

•'.  equivalent  to  172  boiler  horse  power  or  4,986  lb.  of  water 

:..■■•    per  hour. 

Chart   5    cover?   Tests   16-A-l    and   16-B   and   shows  the 

time  consumed  in  forcing  steam  through  the  train,  the  pres- 

v-      sure  variations  in  the  train  line,  as  well  as  the  time  to  accu- 

: .  r.;  .  mulate  pressure  at  the  rear  of  the  last  car,  and  finally  the 


pressure  at  the  termination  of  the  test  when  8  lb.  had  been 
obtained  at  the  rear  car. 

A  distinguishing  feature  of  the  16-A-l  and  16-B  readings 
is  that  with  115  lb.  adjustment  of  regulating  valve,  55.4  lb. 
of  steam  per  minute,  or  at  the  rate  of  3,324  lb.  per  hour 
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passed  into  the  steam  train  line  and  with  80  lb.  adjustment, 
39  lb.  per  minute,  or  2,340  lb.  per  hour,  which  is  only  about 
70^  per  cent  of  the  weight  of  the  volume  delivered  with  the 
higher  regulating  valve  adjustment. 

The  committee  feel  that  the  A.  R.  A.  committee's  specifi- 
cation calling  for  an  available  supply  of  3,200  lb.  of  steam 
per  hour,  for  the  exclusive  use  of  the  steam  train  line,  might 
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8  Lb.  Obtained  at  Rear  Car) 


well  be  used  by  us  as  a  basis  in  determining  maximum 
requirements,  in  which  case,  if  the  quantity  of  steam  specified 
per  hour  cannot  be  obtained  with  low  reducing  valve  adjust- 
ment, then  the  adjustment  must  be  increased  to  suit. 

On  the  other  hand,  the  disadvantages  of  carr^'ing  high 
.«team  train  line  pressure  is,  of  course,  thoroughly  appreciated, 
and  as  a  means  of  making  a  reduction  possible,  it  is  suggested 
that  all  known  expedients  be  resorted  to  to  insure  that  area  of 
opening  in  all  steam  hose  fittings,  gaskets  and  end  valves,  be 
the  equivalent  of  at  least  the  opening  of  IJ^  in.  iron  pipe 
or  larger,  thereby  eliminating  much  of  the  friction  now 
experienced. 


Melting  Points  of  Metals  Deg.  F. 

Zinc    786.9 

Lead    621.3 

Aluminum    (pure)     1,217.7 

Silver    1,760.9 

Tron.  ca.st    1,920 

Copper     1,981.4 

Steel,   mild    2,550 

Nicke!     2.646 

Chromium     2,939 

Vanadium    3,128 

Tunjrstcn    6.152 


A  Visit  to  a  Prominent  Mid -West  Railroad  Shop 

The  Stranger  Finds  in  the  Various  Departments  at  ^  '  ^^ 

Silvis    Some    Novel    Methods    of    Facilitating    Work 

By  S.  W.  MULLINIX 

Superintendent  Shops,  Chicago,  Rock  Island  &  Pacific 


THERE  are  many  operations  in  locomotive  repair  work 
that  are  performed  with  similar  equipment  and  similar 
methods  in  practically  all  shops.  There  are  other  jobs 
that  are  done  in  a  variety  of  ways  and  every  shop  has  some 
interesting  ways  of  doing  work  and  some  devices  made  in 
the  shop  that  are  labor  savers  and  money  savers.  Such  things 


Chains  are  Readily  Adjusted  and  are  Convenient  for  Holding  Work 

are  always  of  interest  to  visitors  and  those  who  have  devel- 
oped improved  methods  usually  bring  them  to  the  attention 
of  strangers  going  through  the  shops.    With  this  in  mind,  it 


met  him  at  conventions.  The  superintendent  takes  it  upon 
himself  to  show  them  through  the  plant,  pointing  out  the 
things  which  in  his  mind  would  be  most  interesting  to  them. 

On  entering  the  machine  shop  the  visitors  are  attracted  by 
the  number  of  boys  operating  machines;  they  ask  if  they 
are  mechanics.  The  shop  superintendent  tells  them  no,  but 
we  are  going  to  make  mechanics  out  of  them.  We  feel  that 
any  young  man  who  starts  in  as  an  apprentice  to  learn  a 
trade,  if  he  behaves  himself  and  has  ordinary  intelligence, 
is  sure  to  advance;  he  cannot  stand  still,  he  must  not  go 
backward,  so  we  must  assist  him  in  pushing  forward. 

When  the  party  stopped  at  a  cylinder  boring  machine,  the 
operator  was  boring  a  cylinder  bushing;  it  was  held  down 


This  Tool  Has  Reduced  the  Time  of  Planing   Babbitted  Crosshead 

Shoes  by   Half 

by  chains  instead  of  by  the  old  method  of  anchoring,  which 
consisted  of  bolts,  clamps  and  blocks.  By  doing  away  with 
these,  the  cylinder  can  be  set  up  in  half  the  time.  The  use 
of  chains  for  holding  parts  being  machined  is  not  confined 
to  cylinder  bushings  alone,  but  any  work  where  they  could 
be  substituted  in  place  of  the  old  method. 

A  little  further  on  was  a  planer  machining  two  crossheads 
may  be  of  interest  to  readers  of  the  Railway  Mechanical  at  one  time,  using  adjustable  tool  holders  with  four  cutting 
Engineer  to  describe  some  of  the  things  that  the  visitor  sees  tools  instead-  of  the  old  way  using  but  one.  The  visitors 
when  he  comes  to  Silvis  shops.  quickly  saw  the  advantage  of  this  method  and  announced 

Let  us  assume  that  a  party  of  men  from  other  roads  call     their  intention  of  trying  it  in  their  own  shops, 
at  the  office  of  the  superintendent,  whom  they  know,  having         They  next  turned  to  a  machine  planing  the  guide  fit  of 


Planing  Two  Crossheads  at  One  Time  with  Adjustable  Tool  Holders 
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nections  (see  tests  9-A,  lO-B  and  11-B),  the  pres.suro  drop 
in  tht'  2  in.  pipe  was  mucli  less  than  in  the  I'S  in.  con- 
nections, the  resultinii  drop,  however,  bein^  more  than 
with  2  in.  pipe  tlirouijhout.  l)Ut  less  than  with  Ijj  in.  pipe 
throughout. 

Chart  2  shows  the  difference  between  the  variou>  type  of 
connections,  between  engine  and  tender  with  various  si/e-  of 
piping.  It  can  readily  be  .«;een  tliat  2  in.  pijjcs  on  both  engine 
and  tender  are  more  efficient  tlian  11  !>  in.  pipes,  and  that  tlie 
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Chart    II. — Pressure    Losses  and    Locomotive   with   Various   Sizes   of 

Piping 

ideal  .irr.ingemeiu  (a-  far  a.>  capacity  is  concerned  ;'.nd  cdii- 
sideriui;  the  et|uipiiunt  .ivaihdtle  at  the  te.^t).  i-  to  have  a 
2  in.  niet.illir  connection  >uch  as  the  type  I)  between  engine 
and  tender,  tiie  losse>  l»eing  far  le.v>  with  this  combination 
than  other>  notecl.  llie  1  '  _-  in.  liose  and  l^j  in.  metallic 
loniurtioti.-  between  engine  and  tender  comi)are  favorably, 
the  latter  iiavin'j  a  little  advantage.  The  I'j  in.  ])i])ing  on 
engine  and  tender  -how-  a  great  loss  i)oth  in  pressure  and 
tlow  (if  .-team  and.  tiierefore,  cannot  be  recommended  a<  good 
practice. 

Chart   ^    -how-  ihi'   relative  effu  iencies   of  the  lonneitions 
between  engine  and  tender,  tin-  2  in.  metallic  t\  pe  I)  -liowing 
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Chart     III  — Pressure     Loss    in     Connections     Between     Engine     and 

Tender 

about  d<iu.>l'-  riio  (.'iTicieiti  y  of  the  1  _' j  in.  metallic  of  the 
>ame   t\|ie.  _^ -' 

Chart  4  -Ikuv-  tlii-  ca|>acity  uf  the  lotoniotive  cnuiiJineiU 
with  v.irious  adfu-tm<nt-  and  -i/es  of  rigulator-.  li  ean  be 
readil\  -een  that  the  1  in.  by  I'j  in.  regulator  at  nKi.vimum 
ta|»a(it\'  a-iiig  1  _-  in.  engine  and  tender  pipe,  delivers  oid\' 
about  57  J  per  ..eiit  *tf  the  1  '  _■  in.  b\  2  in.  regulator,  adjusted 
at  6<)  lb.,  u-ing  2  in.  iiigine  aiul  tender  pipe.  'I'he  1 '  1.  in. 
by  I'j  in.  regulator  at  maximum  cajiacity  with  1'..  in.  pi|(- 
ing,  i>  alMiut  etjual  to  the  1  '  _•  in.  by  2  in.  regulator,  adjusted 
at  ')0  1!;.  The  2  in.  pipe  comI»ination  with  I'j  in.  liy  2  in. 
regulator.  adju-te<l  at  ma.ximum  cai)acity  delivered  -team 
equivalent  to  172  Itoiler  horse  {)ower  or  4,'',so  lb.  of  water 
per  hour. 

Chart  5  Cover-  're>ts  l(>-.\-l  .md  Ifi-li  and  shows  the 
time  consumed  in  forcing  steam  through  the  train,  the  pre-- 
sure  variation-  in  the  train  line,  as  well  a?  the  time  to  accu- 
fnulate  pressure  at  the  rear  of  the  last  car.  and  finalh-  the 


pressure  at  the  termination  of  the  test  when  8  lb.  had  been 
obtained  at  the  rear  car. 

A  distinguishing  feature  of  the  lO-A-l  and  16- B  readings 
is  that  with  115  lb.  adjustment  of  regulating  valve,  55.4  lb. 
of  steam  per  minute,  or  at  the  rate  of  .S..S24  lb,  per  hour 
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Chart  IV. —  Locomotive  Equipment  Capacities  with  Varying  Adjust- 
ment of  Regulators 

passed  into  the  steam  train  line  and  with  SO  lb.  adjustment, 
.i9  11>.  per  minutt'.  or  2,.i4(l  lb.  per  hour,  which  is  only  about 
7()J  J  [)er  cent  of  the  weight  of  the  volume  delivered  with  the 
liigher  regulating  valve  adjustment. 

The  committee  feel  that  the  A.  R.  A.  committee's  specifi- 
cation calling  for  an  available  supply  of  .i,200  lb.  of  steam 
j>er  hour,  for- the  exclusive  u>e  of  the  steam  train  line,  might 
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Chart  V. — Pressure  Drop  in  Train  Line  and  Time  to  Obtain  Pressure 

at   Rear  of   13  Cars.      (Pressures  at   End   of  Test   When 

8   Lb.   Obtained   at    Rear  Car) 

Will  be  u-ed  by  us  as  a  basis  in  determining  maximum 
rei|uirenKnt.-.  in  which  ca.-e,  if  the  (juantit)  of  steam  sijecilied 
per  hour  cannot  be  obtained  with  low  reducing  valve  adjust- 
ment, then  the  .idju-tmeiit  must  be  increa.sed  to  suit. 

<  )n  the  otlur  hand,  thi'  di-advantago  of  i  arrying  high 
-tiain  train  liin-  |ire--ure  i-,  nl"  lour-e..  tli(;r(iuglib  appr,,  iatul. 
md  a-  a  iiH-an-  u\  niakii"_'  a  reduetion  po— iblc  it  i>  sugge-tid 
that  all  known  expedii-nt-  be  risorted  to  to  insure  that  area  of 
opening  in  all  .-team  ho.-e  litlings.  gasket>  and  end  valves,  be 
the  ecjuivalent  of  at  lea>t  the  o])ening  of  1  '  j  in.  iron  pi|)e 
or  larger,  thereby  eliminating  much  of  the  friction  now 
experienced.  ,. 
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A  Visit  to  a  Prominent  Mid -West  Railroad  Shop 

The  Stranger  Finds  in  the  Various  Departments  at 
Silvis    Some    jNovel    Methods    of    Facilitating    Work         - 

By  S.  W.  MULLIMX 

Superinteinlent  Shops,  Cliifago.  Rock  Island  &   Pacific 


THERE  arc  many  operations  in  locomotive  repair  work 
that  are  performed  with  similar  equipment  and  similar 
methods  in  practically  all  shops.  There  are  other  jobs 
that  are  done  in  a  variety  of  ways  and  every  shop  has  some 
interesting  ways  of  doing  work  and  some  devices  made  in 
the  shop  that  are  labor  savers  and  money  savers.   Such  things 


Chains  are  Readily  Adjusted  and  are  Convenient  for  Holding  Work 

are  always  of  interest  to  visitors  and  those  who  have  devel- 
oped improved  methods  usually  bring  them  to  the  attention 
of  strangers  going  through  the  shops.    With  this  in  mind,  it 


Planing  Two  Crossheads  at  One  Time  with  Adjustable  Tool  Holders 

may  be  of  interest  to  readers  of  the  Railway  Mechanical 
Engineer  to  describe  some  of  the  things  that  the  visitor  sees 
when  he  comes  to  Silvis  shops. 

Let  us  assume  that  a  party  of  men  from  other  roads  call 
at  the  office  of  the  superintendent,  whom  they  know,  having 


met  him  at  conventions.  The  superintendent  takes  it  upon 
himself  to  show  them  through  the  j)lant,  pointing  out  the 
things  which  in  his  mind  would  be  most  interesting  to  them. 

On  entering  the  machine  shop  the  visitors  are  attracted  by 
the  numlxjr  of  boys  operating  machines;  they  ask  if  they 
are  mechanics.  The  shop  superintendent  tells  them  no,  but 
we  are  going  to  make  mechanics  out  of  them.  We  feel  that 
any  young  man  who  starts  in  as  an  apprentice  to  learn  a 
trade,  if  he  behaves  himself  and  has  ordinar}-  intelligence, 
is  sure  to  advance;  he  cannot  stand  still,  he  must  not  go 
l)ackward,  so  we  must  assist  him  in  pushing  forward. 

When  the  party  stopped  at  a  cylinder  boring  machine,  the 
operator  was  boring  a  cylinder  bushing;   it  was  held  down 


This  Tool    Has   Reduced  the  Time   of   Planing    Babbitted   Crosshead 

Shoes   by   Half 

by  chains  instead  of  by  the  old  method  of  anchoring,  which 
consisted  of  bolts,  clamps  and  i>locks.  By  doing  away  with 
these,  the  cylinder  can  be  set  up  in  half  the  time.  The  use 
of  chains  for  holding  parts  being  machined  is  not  contined 
to  cylinder  bushings  alone,  but  any  work  where  they  could 
be  substituted  in  place  of  the  old  method. 

A  little  further  on  was  a  planer  machining  two  crossheads 
at  one  time,  using  adjustable  tool  holders  with  four  cutting 
tools  instead  of  the  old  way  using  but  one.  The  visitors 
quickly  saw  the  advantage  of  this  method  and  announced 
their  intention  of  tr>'ing  it  in  their  own  shops. 

They  next  turned  to  a  machine  planing  the  guide  fit  of 
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crossheads  which  had  been  babbitted.  The  superintendent 
explained  the  advantage  this  tool  had  over  the  old  single 
tool  with  which  it  took  one  hour  to  do  the  job;  it  is  now  done 
in  half  the  time.  At  one  time  it  was  the  practice  to  use  jigs 
for  babbitting  crossheads  and  not  machining,  but  the  results 
are  not  so  satisfactory.  The  tool  is  adjustable  and  can  be 
set  to  any  width  of  guide. 

The  visitors  were  then  taken  to  the  erecting  shop  where 
preparations  were  being  made  to  wheel  a  locomotive.    The 


\^^^H 

1      <                                              r-^i^lT^^B 

hcHr'T'-' 

^  4^:^  . 
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Time  is  Saved  by  Applying  Side  Rods  and  Putting  Binders  in  Place 

Before    Wheeling 

superintendent  explained  the  advantage  in  applying  the  side 
rods  prior  to  wheeling,  placing  the  binders  on  blocks  under 
the  driving  boxes  and  wheeling  the  locomotive  on  the  binders. 
The  photograph  shows  this  arrangement  which  saves  many 
hours  of  hard  work. 

The  party  was  very  much  interested  in  an  electrically 
driven  portable  band  saw  that  is  used  in  fitting  lagging  to 
the  boilers.  This  saw  was  built  in  the  shop.  Prior  to  the 
time  it  was  built  a  common  hand  saw  was  used.    A  shop 


Forging  Heavy  and  Intricate  Parts  Saves  Both  Labor  and  Material 

where  a  great  deal  of  this  work  is  done  is  not  complete  with- 
out one  of  these  machines  which  can  be  built  at  a  relatively 
small  cost. 

The  party  next  went  through  the  forge  shop  where  they 
were  shown  the  piles  of  scrap  that  had  been  delivered  by  the 
store  department  to  be  worked  up  into  standard  forgings, 
which,  when  finished,  would  be  delivered  to  the  store  for 
distribution.   They  were  interested  to  see  a  collection  of  the 


most  intricate  parts  produced  on  the  forging  machines  as 
exhibited  on  the  rack  shown  in  the  illustration. 

Passing  to  the  boiler  shop,  the  first  thing  pointed  out  was  a 
locomotive  back  end  complete,  the  mud  ring  being  riveted 
in  by  a  150-ton  bull  riveter.  This  is  one  of  a  number  of 
extra  back  ends  carried  in  stock  to  facilitate  the  handling  of 
locomotives  through  the  shop. 

The  shop  superintendent  called  attention  to  the  method  of 
bushing  enlarged  staybolt  holes  in  wrapper  sheets,  by  apply- 
ing soft  steel  bushings,  which  are  made  in  the  forging  ma- 
chine at  the  rate  of  200  per  hour  and  threaded  by  machines 
at  the  rate  of  110  per  hour. 

The  visitors  examined  with  interest  a  machine  that  was 
making  crank  pin  washers  out  of  y2  in.  scrap  boiler  plate. 
These  parts  are  punched  cold  in  two  operations  at  the  rate 
of  40  per  hour.  The  special  punch  first  punches  out  the 
center  hole,  3^  in.  in  diameter.  The  second  operation  is  to 
punch  the  outside  of  6^  in.  diameter. 

They  were  shown  the  method  of  renewing  door,  side  and 
tube  sheets  in  fireboxes,  without  renewing  any  rivets  in  the 


A    Band   Saw  for  Cutting    Lagging    is   a    Great   Time  Saver 

mud  ring  by  cutting  the  side  and  door  sheets  off  above  the 
first  row  of  staybolts  and  tube  sheets  below  the  holes  for  the 
tubes.  These  sheets  are  welded  in,  no  rivets  being  used 
whatever. 

After  a  visit  to  the  store  department  and  the  scrap  dock, 
the  j>arty  returned  to  the  office.  Before  taking  their  departure, 
they  thanked  the  superintendent  for  the  interest  he  had  taken 
in  showing  them  through  the  plant  and  expressed  a  desire 
to  come  again  and  bring  others  whorri  they  knew  would  be 
interested.  He  assured  them  that  he  was  always  glad  to 
welcome  not  only  railroad  men,  but  the  general  public  as 
well  for  he  felt  that  no  employee  should  neglect  an  oppor- 
tunity to  reach  out  for  business,  and  the  shop  men  wished 
the  public  to  know  that  they  are  just  as  keen  to  get  their 
patronage  as  those  in  other  departments. 


Abrasive  Paper  and  Cloth  should  never  be  stdred  in  a  damp 
place,  as  the  glue  absorbs  moisture  very  quickly.  This  loosens 
the  grain  and  causes  it  to  rub  off  before  it  is  dull. — The  Melting 
Pot. • 
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AGAR  body  resting,  as  does  this  one,  on  four  points 
of  support,  two  on  each  truck,  on  rollers,  allows 
for  the  vertical  angling  between  the  plane  of  the 
truck  and  plane  of  the  car,  in  passing  the  sharp  vertical 
curves  of  the  tracks  leading  to  the  dumper.  These  four  points 
of  support  also  make  it  necessary  that  the  car  body  be 
measurably  flexible,  in  order  that  it  may  accommodate  it- 
self to  the  changes  in  the  surface  of  the  track,  without  undue 
stresses  within  itself,  and  without  great  differences  in  the 
load  pressure  on  the  four  supporting  points.  This  would  not 
be  possible  with  a  closed  top  rigid  car  body.  When  such  a 
rigid  car  body  is  used,  a  method  of  cross  equalization  on  one 
end  of  the  car  must  be  introduced  with  a  truck  of  this  type. 

Observations  made  on  previously  constructed  large  open- 
top  cars,  in  connection  with  the  adjustment  of  the  side  bear- 
ings, indicated  there  would  be  no  difficulty  in  supporting 
such  a  car  on  four  points.  In  fact,  with  the  close  adjustment 
of  the  side  bearings,  to  prevent  excessive  rocking,  the  car 
body  had,  in  a  measure,  to  accommodate  itself  to  the  changes 
in  the  plane  of  the  track,  and  has  been  doing  this  for  a  num- 
ber of  years  without  any  apparent  detriment. 

Some  experiments  were  conducted  with  the  object  of  de- 
termining just  to  what  extent  such  a  car  body  could  be 
warped  out  of  its  normal  plane  without  detriment,  and  with- 
out excessive  changes  in  the  loading  on  the  four  points  of 
support.  The  first  experiment  was  on  a  flat-bottom  gondola, 
and  was  made  with  both  the  light  and  loaded  cars.  Cars  for 
the  test  were  taken  from  the  first  group  of  90-ton  cars  con- 
structed, and  known  as  Class  GKa.  Four  groups  of  springs 
were  prepared,  of  sufficient  capacity  to  carry  the  loaded  car 
body  and  accurately  calibrated  in  a  Riehle  Testing  Machine. 

The  car  body  was  brought  to  a  level  plane,  resting  on  the 
four  groups  of  springs.  The  height  of  each  group  of  springs 
was  carefully  measured  and  recorded.  From  previous  cali- 
bration the  corresponding  loading  in  pounds  was  known. 
Liners  of  varying  thickness  were  then  placed  under  the  car, 
on  top  of  the  spring  at  the  diagonal  comers,  so  as  to  bring 
the  car  body  to  a  warped  plane.  The  diagram  in  Fig.  1,  with 


the  accompanying  table,  gives  the  location  of  the  groups  of 
springs  aid  tabulations  showing  the  reading  of  the  height 
of  each  spring  and  the  corresjK)nding  load.    In  placing  the 


r      4"      6"      8"      10"     12"      W      16"      18"     20"     IT    24'    26"     28-    30" 
Inches  of  Arc  on  Periphery  of  100  ft.  Ti^nfabl«. 

Chart  for  Determining  Degree  of  Curve  Over  Wi'tich  Car  Will  PaM 

liners  of  the  thickness  named  in  the  table,  two  such  were 
used,  one  each  under  opposite  diagonal  comers.  The  maxi- 
mum warp  in  the  car  body  for  the  light  car  was  three  inches 


FIG.    1— TEST  OF  INEQUALITIES   OF  LOADS   AT  FOUR  POINTS  OF  N.  &  V/.  90-TON  GONDOLA  CARS,  CLASS  GKA.  WITH  DIFFERENT 

AMOUNTS  OF  WIND  IN  THE  CAR  BODY 

Figures   Were   Obt-mn-fd    by    Setting    Car    Bodies     Upon     Four    Groups   or   Calibrated   Springs,    Leveled   to   a   Common    Plane   and   Loca«d   Undei 

The  Ends  of  Body  Bolsters.     Liners  Were  Then   Inserted  Upon  the  Spring  Groups  or  Diagonal  Cor.ners  and  The  Height  of  Groups  Taken 


u jj'/o"- 


Thickness 
of 
liners, 
Weight  of  car  used  in  test  inches 

f  None 
Car  empty  with  liners  under  diagonal  corners  2  and  5. J     ^ 
Empty  car  body,  weight  32,400  lb.;  body  and  trucks,"^  .^ 
59,800    lb.. [ly^ 


Height  of  sprinjrs 
at  points,  inches 


Loaded  car  body,  weight  of  body  and  trucks,  237,100 


f  None 

!    V' 
.  _-..-.        ^ 

lb.       Body    and     lading,     209,700     lb.;     body    alone.S  ji^ 
31,500    lb *4 


11  53/64 

11  53/64 

11  53/64 

11  52/64 

11  54/64 


10  60/64 
11 

11 

11  2/64 
10  62/64 
10  61/64 


11  53/64 

11  53/64 

11  52/64 

11  52/64 

11  52/64 

Car  loaded 


11  51/64 

11  52/64 

11  52/64 

11  51/64 

11  51/64 


11  j/f4 

10  63/6^ 

11  2/64 

10  5&/64 

10  61/64 

10  5P/64 

10  58/64 

10  57/64 

10  61/64 

10  61/64 

10  63/64 

10  61/64 

11  52/64 

11  53/64 

11  53/64 

11  53/64 

11  53/64 


Ji  3/64 
fl  1/64 
M  4/64 
11  8/64 
/-ll  3/64 
U  2/64 


Loads  at  the  several 

points  as  deduced  from  the 

deflection  of  the  springs,  pounds 


1 
7.330 
7.330 
7.330 
8.O00 
6,666 


53.333 
50,000 
50,000 
48.334 
51,666 
52  500 


7,857 
7.857 
8,571 
8,571 
8,571 


50,000 
49.167 
53,333 
55,833 
53.333 
51,666 


8.666 
i'.OOO 
8.000 
8.666 
8,666 


50.833 
5S.OC0 
55,00C 
55,833 
52,500 
52,500 


^ 

4 
8.571 
8.461 
8,461 
8.461 
8.461 


50.000 
49.167 
49.167 
45,834 
50,000 
50.833 


Total. 
DcundK 
32.424 
31,648 
32,362 
33.698 
32,364 


204.166 
203,3.14 
207,500 
205.834 
207,499 
207.499 
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cTosslu-ads  which  had  been  babbitted.  The  sui)erintendent 
explained  the  advantage  thi?  tool  had  over  the  old  single 
tool  with  whieli  it  took  one  hour  to  do  the  job;  it  is  now  tlone 
in  half  the  time.  .\t  one  time  it  was  the  |)raetice  to  use  jigs 
for  bal)bitting  cro.-'sheads  and  not  machining,  but  the  results 
are  not  >o  satisfactory.  The  tool  is  adjustable  and  can  be 
set  to  any  width  of  guide. 

Ihe  visitors  were  then  taken  to  the  erecting  shop   wliere 
preparations   were   lieing  made   to   wheel   a   locomotive.     The 


Time  is  Saved   by  Applying  Side   Rods  and   Putting    Binders  in   Place 

Before    Wheeling 

superintendent  explained  the  advant;ige  in  applying  the  side 
rods  prior  to  wheeling,  placing  the  binders  on  blocks  under 
tlu'  driving  boxes  and  wheeling  the  locomotive  on  the  binders. 
The  photogra|)h  >hows  this  arrangement  which  >ave~  m;iii\ 
hours  of  hard  work. 

The  |)arty  was  very  mui  h  interested  in  an  elect  ricall} 
driven  portalile  band  saw  that  is  u-ed  in  fitting  lagging  to 
the  boilers.  This  saw  was  built  in  the  shop.  Prior  to  tlie 
time  it   was  built  a  common  hand   -aw  was  used.    A   >liop 


Forging   Heavy  and   Intricate   Parts  Saves   Both   Labor  and    Material 

where  a  great  deal  of  this  work  is  done  is  not  complete  with- 
out one  of  tliese  machino  which  can  be  built  at  a  relatively 
small  cost. 

-  The  party  next  went  through  the  forge  shop  where  they 
Were  shown  the  ]>iles  of  scraj)  that  had  been  delivered  by  the 
store  department  to  be  worked  up  into  standard  forgings, 
which,  when  finished,  wcjuld  he  delivered  to  the  store  for 
distribution.    They  were  interested  to  see  a  collection  of  the 


most    intricate   i)arts   produced   on   the   forging  machines  a- 
exhil»ited  on  the  rack  shown  in  tlie  illustration. 

Pas>ing  to  the  boiler  shop,  the  first  thing  pointed  out  was  j 
locomotive  back  end  complete,  the  mud  ring  being  riveted 
in  by  a  15()-ton  bull  riveter.  This  is  one  of  a  number  of 
extra  back  ends  carried  in  stock  to  facilitate  the  handling  of 
locomotives  through  the  shop. 

The  shop  superintendent  called  attention  to  the  method  ot 
bushing  enlarged  .stayluilt  holes  in  wrapjjcr  sheets,  by  apply 
ing  soft  steel  bushings,  which  are  made  in  the  forging  ma 
chine  at  the  rate  of  200  ])er  hour  and  threaded  by  machine- 
at  the  rate  of  110  j)er  hour. 

The  visitors  examined  with  interest  a  machine  that  wa- 
making  crank  pin  wa.-hers  out  of  Ij  in.  scrap  boiler  plate 
These  i)arts  are  j)unched  cold  in  two  {)perations  at  the  rati 
of  40  per  hour.  The  si)ecial  punch  first  punches  out  the 
tenter  hole,  .> •  _.  in.  in  diameter.  The  second  o|)eration  is  tt- 
punch  the  outside  of  ()'_-  in.  diameter. 

They  were  shown  the  metliod  of  renewing  door,  side  and 
tube  sheets  in   tlrebo.xe.-,  witliout  renewing  anv  rivets  in  the 


A    Band    Saw   for    Cutting    Lagging    is    a    Great    Time    Saver 

mud  ring  by  cutting  tlie  side  and  door  sheets  off  aliove  the 
first  row  of  .stayholts  and  tube  .=;heets  below  the  holes  for  the 
tubes.  The.se  .sheets  are  welded  in,  no  rivet-  licing  u."^ed 
whatever. 

After  a  vi.-it  to  the  store  department  and  llie  -cra[)  dock, 
the  party  returned  to  the  office.  liefore  taking  their  departure, 
they  thanked  the  sui)erintendcnt  for  the  interest  he  had  taken 
ill  siiowing  them  throuLih  the  plant  and  expressed  a  desire 
lij  come  again  and  bring  others  whom  they  knew  would  be 
interested.  He  assured  tliem  that  lie  was  alwavs  glad  to 
welcome  not  only  railroad  men,  but  the  general  jjuldic  as 
well  for  he  felt  that  no  employee  should  neglect  an  o])por- 
tunity  to  reacii  out  for  business,  and  the  .-hop  men  wisiied 
tile  j)ui)lic  to  know  that  they  arc  just  as  keen  to  get  their 
patronage  as  those  in  other  departments. 


Abr.\sivk  P.apf.k  v.M)  Cloth  .should  mver  be  stored  in  a  damr 
place,  as  tlic  glue  ahsorhs  moisture  very  quickly.  This  loosen- 
tlie  grain  and  causes  it  to  rub  off  before  it  is  iluU.—Thc  Meltirn: 
Pot. 
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A  CAR  body  resting,  as  docs  this  one,  on  four  points 
of  suj)port,  two  on  eacli  truck,  on  rollers,  allow? 
for  the  vertical  an^linji  between  the  plane  of  the 
truck  and  plane  of  the  car,  in  passins  the  sharp  vertical 
curves  of  the  tracks  leading  to  the  duni]>er.  liiese  lour  j)oints 
of  support  also  make  it  necessary  that  the  car  body  be 
measurably  llexible,  in  order  that  it  may  accommodate  it- 
self to  the  changes  in  the  surface  of  the  track,  without  undue 
stresses  within  itself,  and  without  great  differences  in  the 
load  pressure  on  the  four  sup])orting  points.  This  would  not 
be  possible  with  a  closed  top  rigid  car  body.  When  such  a 
rigid  car  body  is  used,  a  method  of  cross  etjuali/ation  on  one 
end  of  the  car  must  be  introduced  with  a  truck  of  this  type. 

Observations  made  on  previously  constructed  large  open- 
top  cars,  in  connection  with  the  adjustment  of  the  side  bear- 
ings, indicated  there  would  l)e  no  difl'iculty  in  supporting 
such  a  car  on  four  points.  In  fact,  with  the  close  adjustment 
of  the  side  bearings,  to  prevent  excessive  rocking,  the  car 
body  had,  in  a  measure,  to  accommodate  itself  to  the  changes 
in  tlie  plane  of  the  track,  and  has  been  doing  this  ior  a  num- 
ber of  years  without  any  apparent  detriment. 

Some  experiments  were  conducted  with  the  object  of  de- 
termining just  to  what  extent  such  a  car  body  could  be 
warped  out  of  its  normal  plane  without  detriment,  and  with- 
out excessive  changes  in  the  loading  on  the  four  points  of 
supjK)rt.  The  firi^t  experiment  was  on  a  flat-bottom  gondola, 
and  was  made  with  both  the  light  and  loaded  cars.  Cars  for 
the  test  were  taken  from  the  first  group  of  90-ton  cars  con- 
structed, and  known  as  Class  GKa.  Four  groups  of  springs 
were  prepared,  of  suft'icient  capacity  to  carry  the  loaded  car 
l)ody  and  accurately  calibrated  in  a  Riehle  Testing  Machine. 

The  car  body  was  I)rought  to  a  level  plane,  resting  on  the 
four  groups  of  springs.  The  height  of  each  group  of  springs 
was  carefully  measured  and  recorded.  From  previous  cali- 
Ijration  the  corrc-^ponding  loading  in  pounds  was  known. 
Liners  of  varying  thickness  were  then  ])laced  under  the  car. 
on  top  of  the  spring  at  the  diagonal  corners,  so  as  to  bring 
the  car  body  to  a  warj)e(l  plane.   The  diagram  in  Fig.  1,  with 


the  accornjian}  inL'  table,  gives  the  location  of  the  groups  of 
springs  and  tal)ulati(!ns  showing  the  reading  of  the  hi  iizht 
of  each  spring  and  the  corrcsjMjnding  load.    In  placing  the 


Inches  o-^  Arc  on  PeripSery  of  100  ft.  TL-mfable. 
Chart  for  Determining    Degree  of  Curve  Over  Wi-ich  Car  Will   Pass 

liners  of  the  thickno-  named  iii  the  table,  tww  -uch  wer<: 
\\<vd.  one  each  under  ojipdsite  diagonal  corner.*.  The  maxi- 
mum warp  in  tlie  car  body  for  the  light  rar  \va^  three  inches 


FIG.    l-TKST   OF   T.XEQUAUTILS   OF  I.O.ADS   AT  FOUR   POIXTS  OF  X.  &  \V.  90-TON  GOXIK)f  A  CAR.<.  CF.ASS  GKA.  WITH    IVIFFERFNT 

AMOUXTS  OF  WIND  IX  TIIE  CAR  BODY  , 

Fi<URE»;    W'eki-   Or.TAiNFJ)    by    Setting    Car    1!oi>i£S    Upon     Four    Groups   or   C.\LiBF.\TEr>    SiKirf.s.    I.L\iiri>   r.     \   Ccmmcn'    I'lane   axp    I-ocaveo   Un-jM-.r 
The   F.m)s  of   P.c.'dv   Bolsters.      F.iners  Were  Then   Inserted  Upo.v  the  Spring  Groits  or  Di ••.">. \i    (.K\hKs    \\u  Tm;  Httr.in   .r  Ci«.;.(ps  Taken 


ii 


Oi 


3^v--. 


''Liners  .'nser^ed  Hc^e--^^ 


Weisht  of  car  used  in  test 


Thickness 

of 

lint  rs. 

incius 

f  Xtinc 

I     I/, 


Heipr'it  of  sprine? 
r;t  points,  inclu-s 


Cnr  empty  with  liners  under  diatronal  corners  2  and  ^.  , 
Empty  car  body,  weight  32.-100  lb. ;  body  and  trucks."S  .  f* 
59,800    lb \^iy. 


:  Xi  no 
Loadeil  car  body,   weiglit  of  body  and  trucks,   237.100  '.    ''^ 
lb.       Body     and     lading.     209,700     lb.;     body    alone.i  1*;^ 
31,500    lb. V^ 


10 
11 
11 
11 
10 
10 


1 

5.V64 
53/64 
53/64 
52/64 
54/64 


60/64 


2/64 

62/64 

61/64 


11 
II 
11 
11 
11 


53/64 
53  (>4 
5.V(.4 
52/64 
52/64 


Loads  .It  the  scvVr.il 

lK)iiits  as  tlefiuccfl  from  the 

deflection  of  the  sprintrs,  pounds 


11 
11 
11 
11 
11 


X 

51 '64 

52  64 
52  '6  \ 
51  /6.4 
5'/64 


Car  loaded 


P. 
11 
10 
10 
10 
10 


2/64 
61/64 
58  '61 
61/64 
63/64 


6.^;6.' 
5'.  64 
5.*^/6-t 
57/64 
10  61/64 
10  61  '64 


10 

m 

1(1 
1(1 


n 
11 
n 
11 
11 


ir 
n 
11 


-1 

.';2.'(.4 
.':.V64 

53/64 

53/64 
$3   64 


3/64 

J  /<.4 
4/64 
S  f-A 
3  '64 
2 '64 


1 
7.330 
7.3.^<i 
7,33(1 
8.0(»0 
6.666 


53.333 
f^:t.04H> 
SO.O'lO 
48.334 
51.666 
52  500 


7.f57 
7.S57 
8.571 
8,571 
8.571 


.10.0(10 
4".167 
53.333 
55,833 
53,333 
51.666 


S.666 
>.uoo 

8  666 
8.f66 


.=0.833 
55.O-,0 
55.«0( 
55.833 
52.';O0 
52.500 


4 
8.571 
8.461 
8.46  i 
8.461 
8.461 


50.000 
4*>.167 
40.  U  7 

45.834 
50.000 

50,833 


T.  tal. 
!>•  unds 
32.424 
31.64S 
32.362 
33.698 
32.364 


2f^4,16d 
203.334 
207,560 
205.834 
207.499 
207.499 
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off  the  plane  of  the  other  three  points  and  on  the  loaded  cars, 
23^  in.  It  shows  well  for  the  accuraq^  of  the  measurements 
that  the  total  loads,  as  shown  from  the  spring  readings, 
differ  so  little  from  the  actual  weight  of  the  car  body,  both 

Fia  2 — Test  of  I.n equalities  of  Loads  at  Four  Points  of  N.  &  W.  9C-Ton 
G0ND01.A  Car  No.  101214,  With  Different  Amounts  of  Wind  ik  the 
Car  Body.  Figures  Were  Obtained  by  Setting  Car  Body  Upon 
Four  Groups  of  Calibrated  Springs,  Leveled  to  a  Common  Plane 
AND  Located  Under  the  Jacking  Blocks  at  Car  Corners.  A  Small 
Screw  Jack  Was  Then  Placed  on  the  Springs  at  the  Coiner  to 
Be  Raised,  the  Corner  Raised  O.S  In.  at  a  Time  Until  a  Total  of  3.0  In. 
Was  Reached  and  the  Readings  of  the  Various  Groups  of  Springs  Taken 


:7- 


Heights 

corners 

were 

raised, 

inches 


Height  of  springs 
at  roints,  inches 

A 


Loads  at  the  several  points  as 

deduced  from  tfae  deflection 

of  the  springs,  pounds 


JVith  Corner  .\'o.  4  Raised 


.O.i-.,ii      12.945      12.795      12.90     12.83       7,600     8,225     7,880     8,480 


0.5. 

1.0... 
1.5... 
2.0. . 
2.5. . 
3.0  . . 


.0.. 
0.5. . 

1.0.. 
1.5.. 
2.0.. 
2.5.. 
3.0. . 


12.975 

13.00 

13.025 

13.055 

13.08 

13.11 


12.95 
12.92 
12.89 
12.86 
12.83 
12.80 
12.77 


■12.775 

12.745 

12.72 

12.70 

12.07 

12.645 


12.92 
12.95 
12.97 
12.99 
13.02 
13.04 


12.805 

12.785 

12.76 

12.735 

12.71 

12.685 


7,425 
7,290 
7,125 
6,990 
6.780 
6,590 


8,330 
8^25 
8,675 
8,800 
?.990 
♦>,140 


IVith  Corner  \'o.  3  Raised 


12.80 
12.82 
12.85 
12.88 
12.92 
12.95 
12.97 


12.91 
12.88 
12..S6 
12.83 
12.81 
12.79 
12  77 


12.82 
12.84 
12.87 
12.89 
12.92 
12.94 
12.96 


7.570 
7,740 
7.9.'::0 
8.085 
8,'^70 
8,430 
f,,610 


8,180 
8,070 
7,890 
7.720 
7,470 
7.300 
7,180 


7,770 
7,600 
7.490 
7,375 
7,180 
7,070 


7,830 
8.000 
8.120 
8,275 
8,390 
8,510 
8,620 


8.625 
8,780 
8,8b0 
9.025 
9.180 
9,340 


8.530 
8,425 
8,260 
8.13U 
7,970 
7,850 
7,720 


Total, 
pounds 

32,185 
32,150 
32.145 
32,170 
32,190 
32.130 
32,140 


32,110 
32,235 
32,190 
3?,210 
32,  KO 
32.090 
32,130 


Class  of  Car  Used  in  Test— 90-Ton  N.  &  "W.,  Gondola  Car  No.  101214,  Lisfht 
Weipht  58,200  lb.    Winding  Test  Result/i  With  First  Corner  4  Raised,  Then 

Comer  3 

light  and  loaded.  The  figures,  however,  show  for  the  light 
car  a  difference  between  the  onds,  represented  by  the  numbers 
1  and  2,  and  also  the  numbers  3  and  4,  which  does  not  exist. 
It  is  easily  understood  that  the  stiff,  strong  springs  needed 


Fig.  3 — Te.st  of  iNsotALiTits  of  Loads  at  Four  Points  of  N.  &  W.  90-Ton 
Hopper  Car  No.  70564,  'ATitii  Different  Amounts  of  Wind  in  the  Car 
Body.  Figures  Wep.e  Oiaained  by  Setting  Car  Bodies  Upon  Four  Groups 
OF  Calibrated  Springs,  Leveled  to  a  Common  Plane  and  Located  Under 
THE  Jacking  Blocks  of  Car  Corners.  A  Small  Screw  Jack  Was  Then 
Placed  on  thf  Spritjtcs  at  the  Corner  to  Be  Raised,  the  Corner  Raised 
0,5  Im.  at  a  Time  Uhtil  a  Total  of  3  In.  Was  Reached  and  the  Readings 
OF  T  HE  Various  Groups  of  Springs  Taken 


. 

■  4S'l^o 

*L 

t;j  1  g 

•4 

1 

<^. 

L 

/ 
/ 

rew  Jacks  fn'serfed  Here 

1 

1 

A 

*5 

"Z 

T 

'1 

Heights 
corners 

were 
raised, 
iocbes 

Height  of  springs 
at  points,  incites 

Loads  at  the  several  points  a 

deduced  from  the  deflectior 

of  the  springs,  pounds 

12            3            4 

s 

L 

Total 

1 

i. 

3 

4 

pounds 

Hopper  No.  70564 

,   With 

Corner 

No.  2 

Raised 

/.:S 

1.0 
1.5 
2.0 
2.S 
3.0 

12.74 
12.76 
12.80 
12.82 
12.85 
12.87 
12.885 

12.935 

12.915 

12.88 

12.86 

12.83 

12.S1 

12.79 

12.705 

12.73 

12.765 

12.795 

12.83 

12.845 

12.87 

12.925 

12.90 

12.86 

12.835 

12.81 

12.78 

12.75 

8,780 
8.630 
8.430 
8.320 
8.150 
8,030 
7,940 

7,375 
7.500 
7.720 
7,850 
8,010 
8,160 
8.250 

9,025 
8,860 
8.640 
8,475 
8,275 
8.190 
8.060 

7.940 
8,080 
8.315 
8,450 
8.600 
8,770 
8,930 

33.120 
33,070 
33,105 
33.095 
33,035 
33,150 
33,180 

With  Comer  No.   1  Raised 

• 

.0 
0.5 
1.0 
1.5 
2.0 
2  5 
3.0 

12.72 
12.69 
12.66 
12.63 
12.60 
12.58 
12.55 

12.965 

12.99 

13.02 

13.04 

13.07 

13.10 

13.12 

12.70 

12.67 

12.64 

12.605 

12.575 

12.55 

12.53 

12.94 
12.96 
12.99 
13.02 
13.06 
13.09 
13.12 

8,920 
9,100 
9,300 
9,490 
9,690 
9,725 
10.020 

7.220 
7,060 
6,875 
6.700 
6,550 
6,360 
6,230 

9.050 
9,250 
9.450 
9,675 
9,875 
10.040 
10,170 

7,860 
7,740 
7,570 
7.375 
7,120 
6,925 
6.730 

33,050 
33,150 
33,195 
33,240 
33,235 
33.050 
33,150 

Class  of  C«r  Used  in  Test— 90-Ton  N.  &  W.  Hopper  Car  No.   70564.  Light 
Weight  60,000  lb.    Winding  Test  Results  With  Corners  Nos.  1  and  2  Raised 


for  use  under  the  loaded  car  will  not  deflect  much  under 
the  empty  car.   This  accounts  for  this  discrepancy. 

The  diagram  and  tabulations.  Fig,  2,  show  the  results  of 
a  test  on  a  similar  type  of  car,  light,  using  springs  of  a 
capacity  to  suit  the  light  car.  The  tabulations  show  some 
differences  in  the  loadings,  but  when  comer  3  is  raised  three 
inches,  the  difference,  minimum  to  maximum,  is  not  much 
more  than  when  the  car  was  level.    The  tabulations  for  the 


Fig.  4 — Test  of  Inequalities  ok  Loads  at  Four  Points  of  N.  &  W.  100- 
Ton  Gondola  Car  No.  101750,  With  Different  Amounts  of  Wind  in  the 
Car  Body.  Figures  Were  Obtained  ey  Setting  Car  Body  Upon  Four 
Groups  of  Calibrated  Springs,  Leveled  to  a  Common  Plane  and  Located 
Under  the  Jacking  Blocks  at  Car  Corners.  A  Small  Screw  Jack  Was 
Then  Placed  on  thh  Springs  at  the  Corner  to  be  Raised,  the  Corner 
Raised  0.5  In.  at  a  Time  Until  a  Total  of  6  In.  Was  Reached  and  the 
Readings  of  thf  \'arious  C?roups  of  Springs  Taken 


h-- 


42'^ 


8- 


•5 


T  1\ 
^    !  / 


'Screw  Jacks  Inserted  Here 


Readings   With  Jack    Under  Corner  Ac.    5 


Heights 
corners 

were 
raised, 
inches 
.0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

6.0 


Height  of 
springs  at  points 
A 


Spt  ing  No.  1         Spring  No.  2 


Loads  at  the 

several  pints  as  deduced 

from  the  deflection  of  springs 

■ * N 

No.  S 


Spring  ] 


No.  4 


Spring  : 


Inches  Pounds 
12.820  8,325 
12.860 
12.875 
12.900 
12.935 
12.950 
12.970 
13.000 
13  030 
13.050 
13.080 
13.100 
13.125 


8.080 
8,000 
7,8CO 
7,660 
7.575 
7,460 
7,280 
7,100 
6.975 
6,780 
6.6f.O 
6.500 


Inches 
13.090 
13.050 
13.020 
12.990 
12.950 
12.945 
12.905 
12.875 
12.855 
12.835 
12.805 
12.780 
12.755 


Pounds 
6,420 
6,680 
6,840 
7,065 
7,305 
7,330 
7.575 
7,745 
7,870 
7,980 
8,160 
8,310 
8,960 


Inches  Pounds 
12.885     8,170 


12.900 
12.935 
12,960 
12.995 
13.005 
13.030 
13.060 
13.085 
13.110 
13.130 
13.150 
13.170 


8.080 
7,880 
7,740 
7,530 
7.480 
7.315 
7,120 
6.960 
6.800 
6,665 
6.545 
6,415 


Inches 
13.095 
13.060 
13.035 
13.000 
12.985 
12.960 
12.935 
12.910 
12.890 
12.865 
12.845 
12.825 
12.815 


Pounds 
6,725 
6,945 
7,100 
7,320 
7,400 
7,545 
7,680 
7.830 
7,940 
8,uS0 
8,190 
8,300 
8,365 


Total, 
pounds 
29,640 
29,785 
29,820 
29,985 
29.895 
29.930 
30,030 
29,975 
29,870 
29.835 
29,795 
29,815 
30,240 


Car  Class  GS.  No.  101750.     Weight  of  Body,  30,040  Lb. 

Total   Weight,   54,500  Lb. 


Trucks,  24,460  Lb. 


loaded  car  test.  Fig.  1,  show  a  difference,  minimum  to  maxi- 
mum loading,  of  3,333  lb.  when  level.  The  difference,  mini- 
mum to  maximum,  under  the  greatest  wind  given;  viz., 
2^  inches,  is  9,999  lb.,  or  less  than  20  per  cent  of  the  load 
on  one  point.  The  maximum  change  of  load  at  any  one  point 
during  the  test  was  5,834  lb.;  a  little  more  than  10  per  cent 


Fin.  S — Test  of  Inequalities  of  Loads  at  Four  Points  of  N.  &  W.  100- 
ToN  Gondola  Car  No.  101750,  with  Different  Amounts  of  Wind  in  the 
Car  Body.  Figures  Were  Obtained  by  Setting  Car  Body  Upon  Four 
Groups  of  Calibrated  Springs,  Leveled  to  a  Common  Plank  and  Located 
Under  the  Jacking  Blocks  at  Car  Corners.  A  Small  Screw  Jack  Was 
Then  Pieced  on  the  Sprinc;  at  the  Corner  to  Be  Raised.  The  Corner 
Raised  Was  First  Raised  to  .5  In.,  Then  to  1  In.,  and  Then  1  In.  at 
Time  Until  a  Total  of  4  In.  Was  Reached  and  the  Readings  of  the 
Various  Groups  of  Springs  Takfn 


■4Z'6%'. 


Readings    With    Jack    Under    Ctrner   No.    4 


Heights 
corners 

were 

raised,    , 

inches 

.0 

O.S 

1.0 

2.0 

3.0 

4.0 


Height  of 
springs  at  points 


Loads  at  the 

several  points  as  deduced 

from  the  deflection  of  springs 


Spring  No.  1 
A 

Inches  Pounds  Inches 

12.755     8,575  13.130 

12.750     8,715  13.135 

12.715     8,945  13.160 

12.600     9.690  13.215 

12.595     9,725  13.270 

12.500  10,340  13.335 


Spring  No.  2       Spring  No.  4 


'31 


31 


Spring ; 


No.  5 


Pounds  Inches  Pounds 

6,165  12.840  8,430 

6.130  12.800  8,650 

5,975  12.776  8,790 

5,625  12.725  9,080 

5,265  12.685  9,330 

4,845  12.625  9.690 


Inches  Potinds 
13.135     6,540 


13.150 
13.180 
13.230 
13.275 
13.340 


6,380 
6,190 
5,880 
5,610 
5,180 


Total, 
pounds 
29,710 
29,875 
29,900 
30,275 
29,930 
30.055 


Car  Oass  GS.  No.  101750.     Weight  of  Body,  30,040  Lb;  Weight  of  Tracks, 
24,460  Lb.     Total  Light  Weight.  54,500  Lb. 

Note — The  test  could  not  be  finished  on  this  corner,  as  the  car  began  to 
creep  due  to  the  wind.     A  stiff  breeze  was  blowing  against  this  side. 
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of  the  load  on  any  one  point.  Two  and  one-haJf  inches  wind 
in  a  car,  measured  at  the  points  shown,  represents  much  more 
than  will  take  care  of  any  normal  wind  in  the  plane  of  the 
track. 

A  second  and  similar  test  was  made  on  the  light  body  of 
a  100-ton  hopper  car.  Fig.  3  shows  the  relative  location  of 
the  groups  of  springs  with  their  measured  heights  and  corre- 


With  the  completion  of  the  first  new  side-bearing  sup- 
ported car,  an  additional  series  of  winding  tests  was  coo- 
ducted.  Those  shown  in  the  table.  Fig.  4,  were  made  by 
lifting  the  comer  marked  5;  those  shown  in  Fig.  5,  by  lifting 
the  comer  marked  4.  These  results  are  interesting,  in  that 
they  show  conclusively  that  this  particular  car  was  built  with 
an  initial  warp  or  wind  in  the  body  of  about  2^  or  3  in. 


ffd'lnside- 


ZL^4'x3'xi'jrS'z!f'' 
Details  of  the  Center   Diaphragm 


sponding  calibrated  bads.  In  this  test  the  observation  of  the 
change  in  level  of  the  corner  raised  was  taken  with  a  sur- 
veyor's level,  mounfed  at  a  suitable  point  for  observation. 
First  one  comer  wis  raised  three  inches,  and  then  another  at 
the  same  end  of  tie  car.  Close  observation  of  these  readings 
led  to  the  belief  that  this  car  body  was  erected  with  about 
15^  or  2  in.  warp  out  of  the  tme  plane.    The  readings  are 


This  accounts  for  the  wide  differences  shown  in  the  loading 
on  the  four  comers  when  the  wind  was  put  in  the  car  by 
lifting  corner  No.  4  four  inches  out  of  tiie  normal,  whicb 
must  have  been  6  5^  or  7  in.  distortion  from  the  position  in 
which  the  car  body  was  riveted.  This  observ-ation  led  to 
cautioning  the  builders  to  be  careful  in  setting  up  the  car 
for  riveting  together. 


V. 


!  trC.2SUix34-^' 


/4' ^—.js'- ^ 


•Ji^lt-s 


Arrangement  of  Draft  Gear  With  Farlow  One- Key  Draft  Attachment 


more  uniform  with  the  warp  when  corner  No.  2  is  raised  Further  observations  were  made  of  the  warping  of  the  car 

than  under  any  other  condition.   The  readings  indicate  that  when  mounted  on  its  own  trucks.    Fig.  6  gives  the  diagram 

the  car  is  forced  much  farther  from  its  original  form  when  and  tabular  figures  showing  the  method  and  results  of  ob- 

raising  corner  No.  1  three  inches  out  of  plane  than  when  servations  on  both  a  loaded  and  empty  car.    An  inspection 

raising  comer  No.  2.  of  the  photograph  of  the  truck  shows  there  are  two  groups  of 


\ 
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springs  on  each  side  of  each  truck.  Remembering  this  the 
tabular  figures  in  connection  with  the  accompanying  diagram 
can  be  readily  understood.  The  readings  in  the  columns  are 
the  heights  of  the  different  groups  of  springs,  as  measured. 
The  measuring  points  on  the  truck  did  not  admit  of  closer 
refinement  in  making  the  measurements.  The  results  bear 
out  the  previous  tests  for  winding  on  the  car  body,  and  show 
conclusively  that  an  open-top  car  of  this  character  can  be 
carried  on  four  points  of  support  and  conform  itself  to  the 
changing  plane  of  the  track  without  undue  stress  and  with- 
out marked  change  in  relative  loading  on  the  four  points. 
About  400  of  these  cars  are  now  in  regular  service,  and 
nothing  has  developed  to  indicate  other  than  the  deductions 
given  above. 

Before  the  first  car  was  delivered  for  regular  service,  it 


Fig.   6— Sprinc   Deflections  of   Sample    IOO-Ton   Car,   N.    &  W.    101750, 

THE  Result  of  Klevating  the  Truck  Wheels  at  Different  Corner 

Positions  of  the  Cab 


B 


E 

CO 

t 
1 


13 

S7 

Z4 
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Spring  heights  in  each  nest  (inches) 

r ^ 

Elevation  r.f  A  D  C  B 

truck  wheel  out  , '^ ^     / ^ ^     f * ^ 

of  normal  plane  1  3682457 

Empty  Car  Observed  September  8,  1920 

Trucks  in  same  plane 8^       SXi       8^       8^       S-ft       8A       8  8,^ 

C   y2    in.    high;    B    'A    in. 

high;  total  1   in 8%       S\i       SH       8iV       8^       S-jV       7ii      8 

C  1  in.  high;  B  1  in.  high; 

total  ?  in 8A       8H       8/5       Syi       8A       8.'-^       7H       8 

A  H    in.   high:    D   IVi    in. 

high;    total    2    in 8  S-fg       8  8  Bl4        8^       8  Sft 

A   1     in.     high;     D     2     in. 

hich:    tot.^1    3    in 8  8  7if       8  8}i       8A       8A       8'4 

A  1^  in.  high;  D  Tyi  in. 

high;    total    4    in 8  8  7^S       8  8J4       8^        8A       8f» 

Dl   in.  high;  total   1    in..   8,'g       8%       8^       8^       8^i       8A       8  8^* 

Leaded  Car  Obsened  September  23,  1920 

A  1  in.  high;  total   1  in..   r^V  7/^  7A  7A  7'A  7'A  7 A  7A 

C  1  in.  his:h;  total   1  in..   7^  7%  71/^  7^  7%  TV*  7-h  7% 

A  3  in,  high;  total   3  in..    7-h  7-fg  6^1  7^  7-^  7^r  7ji  74f 

A  2  in.  high;  total  2  in..   7H  7J»  6il|  7A  7-^  7ii  7]A.  T-h 

Note — In  the  loaded  car  results,  the  car  was  turned  around  but  the  same 
numbers  and  letters  referred  to  are  the  same  spring  nests  and  corners  aa 
in  the  empty  car  test,  as  shown  in  the  diagram. 


A  T-Square  Attachment  ,  ^ 

BY  C.  NYE 

A  convenient  attachment  for  T-squares  is  shown  in  the 
illustration.  It  consists  of  a  sliding  jaw,  made  of  hard  wood 
to  the  shape  shown,  and  provided  with  a  groove  on  the  under 
side  so  that  it  slides  freely  but  without  vertical  play  on  the 
T-square  blade. 

The  use  of  this  attachment  is  plainly  indicated  and  it  saves 


Interior  of  the  Car  Body 


Drawing  Facilitated  by  T-Square  Attachment 


was  tested  for  clearance  between  the  truck  and  car  in  curving 
up  to  curves  of  35  degrees,  using  for  this  purpose  a  conven- 
iently located  turntable.  One  truck  was  placed  in  a  fixed 
position  on  the  turntable,  with  the  other  truck  moving  along 
the  track  as  the  table  was  turned  to  the  extreme  point  the 
clearances  between  the  truck  and  car  would  allow.  By  using 
the  diagram.  Fig.  9,  and  reading  the  movement  of  the  turn- 
table in  inches  at  its  circumference,  the  angular  difference 
between  car  and  truck,  and  corresponding  curvature  in  track 
over  which  car  could  run  without  fouling,  was  readily  deter- 
mined. 


considerable  time  in  measuring  the  diameters  of  models  or 
small  machine  parts  which  are  to  be  drawn.  Graduations  on 
the  T-square  blade  are  provided  as  small  as  desired  and  for 
any  length.  \\'hen  not  in  use  this  attachment  may  be  slid 
out  of  the  way  to  the  position  indicated  by  the  dotted  lines, 
or  removed  altogether. 


For  l.^pping  hardened  steel  ordinary  flour  emery  often  leaves 
scratches  caused  by  impurities.  For  the  best  results  washed 
emery,  such  as  opticians  use,  should  be  employed.  Keep  in  a 
covered  receptacle  to  exclude  all  dust. — Abrasive  Industry. 


Widening  the  Outlook  of  the  Local  Car  Foreman* 

Giving  Supervisors  At  Outlying  Points  An  Appre-  x';  '  ' 

ciation   of    the    Business    Aspect   of    Their    Jobs  ^'  '        -"/  ^  t  v. 

By  L.  K.  SILLCOX  ■•.■;;':'  :v^'  V^W^ 

General  Superintendent  of  Motive   Power,   Chicago,  Milwaukee    &   St.   Paul  "  ."  •-=..'=;.;•."-.;.• 


IF  we  were  to  take  a  map  of  the  United  States  and  endeavor 
to  arrive  at  the  number  of  car  foremen  scattered  through- 
out this  vast  expanse  of  territory,  we  would  be  quickly 
impressed  with  the  fact  that  many  isolated  points,  far  re- 
moved from  large  centers  of  population,  have  residing  in 
their  midst  a  local  car  foreman.  The  training  which  men 
receive  in  having  charge  of  small  outlying  stations  is  prob- 
ably the  very  best,  if  proper  advantage  is  taken  by  them  to 
make  the  most  of  their  experiences  and  opportunities  when 
so  employed. 

A  man  thus  situated  must  of  necessity  be  tremendously 
resourceful.  He  must  know  how  to  get  along  with  the  various 
officers  and  with  his  own  men,  working  as  one  of  them  but, 
nevertheless,  commanding  their  confidence  and  respect,  be- 
sides being  certain  to  deliver  good  service  with  little  at  hand 
to  help.  I  wonder  if  we  really  take  enough  interest  in  these 
men,  so  as  to  give  them  encouragement  to  work  for  the  future, 


training  and  loyal  support,  most  men  should,  through  their 
owTi  ambition  as  well  as  the  assistance  given  by  the  higher 
supervisors,  be  in  a  position  to  advance  and  increase  their 
responsibilities,  both  to  their  own  business  advantage  and 
that  of  the  railroad  they  serve. 

Acting  along  this  line,  I  am  taking  the  liberty  to  bring  to 
your  notice  a  few  items,  appealing  to  me  from  personal  ex- 
perience, which  would  tend  to  round  out  a  foreman's  cycle 
of  duty  and  make  it  possible  for  him  to  check  honestly  and 
impartially  his  own  operations,  and  justify  in  his  own  mind 
whether  progress  has  been  experienced  periodically.  \\'ith 
labor  and  material  so  high,  we  must  of  course  give  careful 
study  to  the  business  side  of  the  service  so  as  to  be  sure  that 
we  can  justify  every  expenditure  made.  No  one  is  in  a  better 
position  to  do  this  than  the  local  man  who  is  actually  em- 
ploying the  men  to  do  the  work  and  the  material  required 
for  its  completion;  therefore,  a  study  of  the  figures  should 
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Fig.    1 — Form    for    Monthly    Payroll    Distribution    Made    Out   at    Each    Repair    Point 


and  at  the  same  time  endeavor  to  regulate  their  training  so 
that  they  can,  without  embarrassment  to  themselves,  be  pre- 
pared to  take  on  added  responsibilities. 

It  is  unnecessar}'  to  enumerate  the  various  duties  required 
of  these  men,  except  to  say  that  shifts  are  twenty-four  hours 
long,  seven  days  a  week.  Conditions  govern  a  great  deal 
in  that  some  points  are  located  at  intersections  with  other 
roads  and  a  complete  working  knowledge  of  interchange  rules 
is  vital;  other  stations  are  fitted  up  with  slight  wood  and  iron 
working  facilities,  etc.,  while  occasional  points  have  a  wreck- 
ing outfit,  and  others  handle  both  passenger  and  freight  cars. 
Besides  these  obvious  differences  between  various  stations, 
we  find  a  still  greater  divergence  in  the  ability  of  various 
men  to  handle  their  work  successfully,  and  while  this  is 
largely  affected  by  reason  of  the  personal  ability  of  indi- 
viduals, nevertheless  if  proper  selection  has  been  made  in 
the  first  place,  it  is  reasonable  to  believe  that  with  adequate 

•  Abstract  of  a  paper  presented  before  the  Car  Foremen's  Association  ot 
Chicasro.  April  H,  1921. 


be  kept  daily  and  measured  against  the  output  and  actual 
service  rendered  to  the  railroad  in  facilitating  the  handling 
of  transportation,  which  is  the  only  commodity  that  any 
railroad  has  to  sell. 

Payrolls 

Regardless  of  whether  a  definite  appropriation  is  given 
each  month  with  which  to  operate  a  station,  the  local  fore- 
man ought,  for  his  own  benefit,  to  keep  accurate  record  and 
separation  of  accounts  so  that  he  may  be  correctly  informed 
daily  and  also  measure  the  expense  against  the  trend  of 
business.  Form  1795,  which  is  used  to  very  great  advantage 
for  this  purpose,  is  shown  in  Fig.  1. 

It  is  interesting  to  note  from  time  to  time  just  what  ratio 
of  overtime  hours  are  expended  relative  to  straight  time  man 
hours.    The  form  shown  in  Fig.  2  is  used  for  that  purpose. 

Inspection 

The  cost  of  inspection  per  car  handled  ought  to  be  an 
index  of  yard  ser\'ice  and  any  car  foreman  having  to  do  with 
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springs  on  each  .side  of  eacli  truck.  Remembering  this  the 
tabular  figures  in  connection  with  the  accompanying  diagram 
can  be  readily  untlerstood.  The  readings  in  the  columns  are 
the  height>  of  the  different  groups  of  sjjrings,  as  measured. 
The  measuring  point.s  (jn  the  truck  did  not  admit  of  closer 
ret'inement  in  making  the  measurements.  The  results  bear 
out  the  previous  tests  for  winding  on  the  car  l>ody,  and  show 
conclusively  that  an  open-top  car  of  this  character  can  be 
carried  on  four  j)oints  of  support  and  conform  itself  to  the 
changing  plane  of  the  track  without  undue  stress  and  with- 
out marked  change  in  relative  loading  on  the  four  jioint-. 
About  4(H)  of  the-e  cars  are  now  in  regular  service,  antl 
nothing  ha*  developed  to  indicate  other  than  the  deductions 
given  above. 

Before  the  first  car  was  delivered   for  regular  service,   it 


Fig.    6— .«spRiN-n    Deflections   of    Sample    100-Ton    Car,    N.    &   W.    101  "SO. 

THE  Resvlt  of  Klevatino  the  Trtck  Wheels  at  Different  Corner 

I'csiTiONS  OF  THE  Car 


Spring  licinhts  in  each  nest  Cinches) 


Elevation  r  f 
truck  wheel  out 
cf  normal  plane 


A 


D 


c 


1  3  f,  S  2  4 

E:i!ltv  Car  Obsrrzcd  Scftcmbcr  8,  1920 
Triu-'cs   in   san'.e   i>Ia;i>.'.  .  .  .   8;« 
(■    '  J     in.     high;     P    '  .•     in. 

hi>;h;  total    I    in S's 

('.   1  in.  hi?h;  B  1  in.  hinh 


total  ?  in 8,",! 

.\   'I    in.    his!.;    D    1..:    in. 

hiph:    'oltI    2    in .   S 

.\    1     in.     Iiiiih;     D     _'     in. 


hi  ah:    tot:iI 


i;i. 


.  ..    8 


A  V/2  ill.  hish;  D  .  ' :;   in. 

hish:    trial    4    in S 

l>  1    in.    Iiish:   tot.il    1    in..    8 ,'« 


8'i 

a 

8 


9  J 


"1? 


7Vi 
8A« 


S!i  81-5  OiV 

8,;?  8J^  8tV 

f-'A  8,' J  S.'i 

8  ^Vi  8;i 

S  HVa  8  a 


8 
Si's 


^V2  S,\ 

8;i       8fW 


8 

7U 

7n 

8 
8  A 

8 


St", 
8 
8 

Si". 
8 '4 


/  13 

7'A 


7-\ 
7'/k 
7i» 
7A 


J.r.iJrd  Car  ObsciicJ  Sc/'trwbcr  2.^   1020 

\  I    in.   hish:  total    I  in..  7 ,  V  7'.:  7^'':  '■,',  7*4  7' I 

r  1    in.   hiqrh:  i.tal   1  in..  7!=^  7':.  7H  7  ^.  7'4  7'i 

.V  3  in,  hiirh;  tot.il  3  in..  7  A:  "  i»«  6]?.  7 ,'«  7-i  7fs 

A  2  in.  high:  tot.al  2  in..  7}i  7  SI  63S  7  :'c  7 /c  7\i 

Xfte — In  t!;?  loail.'d  car  rfsulis,  the  car  was  turned  around  hut  the  same 
iu;inlers  and  letter.*  referred  to  art  the  same  Sj»ring  nests  and  corners  a3 
in  the  ci-pty  car  test,  as  shown  in  tl'.c  diasram. 


A  T-Square  Atlaclimeut 
BY  C.  NYE 

.\  convenient  attachment  for  T-S(|uares  Is  .'^hown  in  the 
illustration.  It  con.<;i.'?ts  of  a  sliding  jaw,  made  of  hard  wood 
to  the  shape  shown,  and  provided  with  a  groove  on  the  under 
side  so  that  it  slides  freely  l)Ut  without  vertical  play  on  the 
r-st|uarc  blade. 

The  use  of  this  attachment  is  plainl\-  indicated  ;md  it  saves 


Interior  of  the   Cnr   Body 


Drawing    Facilitated    by   T-Square   Attachment 


Was  tested  lor  » learance  between  the  truck  and  car  in  curving 
Up  to  curves  of  .>5  degrees,  using  for  this  ])urj)0.>e  a  conven- 
iently locatetl  turntable.  One  truck  was  jjlaced  in  a  fixed 
position  tjn  the  turntable,  with  the  other  truck  moving  along 
the  track  as  the  table  was  turned  to  the  extreme  j^oint  the 
clearances  between  the  trui  k  and  car  would  allow,  liy  using 
the  diagram.  Fig.  9.  and  reading  the  movement  of  the  turn- 
table in  inches  at  its  circumference,  the  angular  difference 
between  i  ar  and  truck,  and  corresi)onding  cun'ature  in  track 
over  which  car  could  run  without  fouling,  was  readily  deter- 
mined. 


considerable  time  in  measuring  the  diameters  of  models  or 
small  machine  ])arts  which  are  to  be  drawn.  Graduations  on 
the  T-.sciuare  l)lade  are  provided  as  small  as  desired  and  for 
any  length.  W  hen  not  in  use  this  attachment  may  be  slid 
out  of  the  way  to  the  position  inditated  by  the  dotted  lines, 
or  removed  altogether. 


IViR  L.M'i'iNT.  iLXROENEii  STEEL  ordinary  flour  emery  often  leaves 
scratches  caused  by  impurities.  For  the  best  results  washed 
emery,  sudi  as  opticians  use,  should  be  employed.  Keep  in  a 
covered  receptacle  to  exclude  all  dust. — .Ibrasivc  htdustry. 


Widening  the  Outlook  of  the  Local  Car  Foreman* 

Giving  Supervisors  At  Outlying  Points  An  Appre- 
ciation   of    the    Business    Aspect    of    Their    Johs 

By  L.  K.  SILLCOX  ' 

GciK  ral    Si'pi  ritJtmilt  lit    of    Motive    Power.   Oiiii-a^o.   Mil\>uiiiv<  t-    &    St.    Paul 


II"  WO  wen-  to  tako  a  map  of  tlit-  Unitt-d  States  and  endeav(jr 
to  arrive  at  the  nuinI)or  of  car  foremen  scattered  tlirouiih- 

out  this  vast  expanse  of  territory,  we  would  he  cjuicklx 
impressed  with  the  fact  that  man\  i>olated  points,  far  re- 
moved from  larije  centers  of  population,  have  residins;  in 
their  midst  a  local  car  foreman.  The  training'  which  men 
receive  in  havinii  rhar^e  of  small  outlying  stations  is  prob- 
ably the  very  best,  if  ])roiK'r  advantage  is  taken  by  them  to 
make  the  most  of  their  experiences  and  opportunities  when 
so  employed . 

A  man  thu>  .-ituate<l  must  of  nece.-sity  l)e  treniendou-ly 
resourceful.  He  must  know  how  to  get  along  with  the  various 
officers  and  with  his  own  men.  working  as  one  of  them  but. 
nevertheless,  commanding  their  contulence  and  res])ect,  be- 
sides being  certain  to  deliver  good  service  with  little  at  hand 
to  help.  I  wonder  if  we  really  take  enough  interest  in  these 
men.  so  as  to  give  them  encouragement  to  work  for  the  future, 


training  and  loyal  suj)port.  most  men  should,  through  their 
(Avn  ambition  as  well  as  the  a.ssistancc  given  by  the  higher 
suj)ervisors,  be  in  a  position  to  advance  and  increa>e  their 
responsibilities,  lx)th  to  their  own  l)Usiness  advantage  and 
that  of  the  railroad  they  .-ervc. 

.\cting  along  this  line.  I  am  taking  the  liberty  to  bring  to 
your  notice  a  few  items.  aj)pealing  to  me  from  i»er>onal  e\- 
])erience,  which  would  tend  to  round  out  a  foreman's  c\cle 
of  duty  and  make  it  jxjssiblr  for  him  to  check  honestly  and 
impartially  his  own  t)peralions.  and  justify  in  his  own  mind 
v.iiether  progres.s  has  been  exjKrienced  periodically.  W  ith 
labor  and  material  so  higii.  we  must  of  course  give  careful 
study  to  the  business  side  of  tlie  service  M)  as  to  l)e  sure  that 
we  can  justify  every  exj)eniliture  made.  No  one  is  in  a  better 
I)osition  t(i  do  thi>  than  tlie  local  man  who  is  actually  em- 
j)lo\ing  the  men  to  <lo  the  work  and  the  material  reijuired 
for  its  completion;  therefore,  a  study  of  the  fmures  -lujuld 
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and  at  the  same  lime  endeavor  to  regulate  their  training  so 
that  they  can.  without  embarrassment  to  themselves,  be  i)re- 
pared  to  take  on  added  resj)onsibilities. 

It  is  unnecessary  to  enumerate  the  various  duties  required 
of  these  men.  e.xcept  to  say  that  shifts  are  twenty-four  hours 
long,  seven  days  a  week.  Conditions  govern  a  great  deal 
in  that  some  points  are  located  at  intersections  with  other 
roads  and  a  complete  working  knowledge  of  interchange  rules 
is  vital:  other  stations  are  fitted  up  with  slight  wood  and  iron 
working  facilities,  etc..  while  occasional  j)oints  have  a  wreck- 
ing outfit,  and  others  haiulle  both  ]iassenger  and  freight  cars. 
Besides  these  obvicjus  differences  l)etween  various  stations, 
we  find  a  still  greater  divergence  in  the  ability  of  various 
men  to  handle  their  work  successfully,  and  while  this  is 
Largely  affectefl  by  reason  of  the  personal  ability  of  indi- 
viduals, nevertheless  if  ])ro|ier  selection  has  been  made  in 
the  first  place,  it  is  reasonable  to  believe  that  with  adecjuate 

•  Abstr.ict  fit  3   paper  pre:«onte"t  lu-fore   tlio  Cav   F  remcu's  Association  of 
Chicago.  April   H.   !0.M 


be  kept  dailx  and  measured  against  the  output  and  actual 
service  rendered  to  the  railroad  in  facilitating  the  handling 
of  trans] )ortation.  which  i-<  the  only  commodity  that  any 
railroad  has  to  sell. 

Pa>ron> 

Regardless  of  whether  a  definite  aj)propriation  is  given 
each  month  with  which  to  o])erate  a  station,  the  local  fore- 
man ought,  for  his  own  benefit,  to  keep  accurate  record  and 
se])aration  of  account.-  so  that  he  may  be  lornvtlv  informed 
daily  and  al-o  measure  the  expense  against  the  trend  of 
business.  Form  17^)5.  which  is  ust*d  to  very  great  advantage 
for  this  purpose,  is  shown  in  Fig.  1. 

It  is  interesting  to  note  from  time  to  time  just  what  ratio 
of  overtime  hours  are  expende<l  relative  to  straight  time  man 
hours.    The  form  shown  in  Fig.  2  is  used  for  that  purpose. 

Inspection 

The  cost  of  insjiection  j)er  car  handled  ought  to  be  an 
index  of  yard  .«^nice  and  any  car  foreman  having  to  do  w ith 
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operating   officers   will   assist   himself  greatly   through   the 
keeping  of  a  statement  somewhat  as  suggested  below: 


Cost  of  Train  Yard  Inspection 


No.  of  Cars  Handled 
Date  Through  Yard 


Total 
Labor 


Cost  Per 
Car 


In  addition  to  this,  it  is  well  to  know  exactly  the  time  re- 
quired to  handle  each  train  so  that  no  question  of  delay  may 
arise  which  cannot  be  accurately  checked;  it  should  also  be 
established  just  what  men  were  responsible  for  the  particular 
work  done  on  the  equipment.  Besides,  a  system  can  be  ar- 
ranged for  whereby  train  crews  will  report  the  difficulty 
which  they  may  have  had  with  cars  before  arrival  at  destina- 
tion. This  can  most  easily  be  followed  up  by  using  the 
inspection  form  shown  in  Fig.  3. 

Repairs 

Care  should  be  employed  to  see  that  no  cars  are  switched 
to  repair  tracks  which  can  be  handled  in  train  yards  under 
blue  flag  protection.  In  order  to  avoid  delay  to  equipment 
as  well  as  further  damage  on  this  account  and  the  cost  of 
switching,  it  is  generally  a  good  plan  for  the  man  in  charge 
to  cover  his  entire  point,  including  train  yards,  repair  tracks, 
loading  and   industry  platforms,   interchange   stations,   etc., 
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STATEMENT  OF  DAILY    FORCE  AND  OVERTIME 

,      ,    -       '• .   ^      .^.  ■  .\    .,     .'     ~  Day  »n4  DiK  lof  ohttK  ttpwx  i%  it>a 


Locatioa 


A       Authori«*d  Force  (No   of  Men) 


B       Authoriied  Ann   ol  Payroll 


C      Vymber  Men  Worked 


D      Aetmal  Atni  of  Payroll 


E-     Eaptanairon  of  Exce««  Fo 


Kjnd  of  Wo>li  Ptrtormcd 


C      OxCTtiBte  Specifically]  »«  Prorata 
AmhonteJ    (Hourt))  jnj  penally 


IftI    Prorata 
2nd    Penalty 


1        Unauthorii«d 

Worked  ( Hours 


Overtime  |  J*' 
'"'  I  2rk 


Prorata.  . 
2n4  Pcrulty. 


Explain  Unauthonacd  0^ertifnc  in  Detail  on  Back  of  Form 


DEFIVITION:— 

Prorata  overtime  t«  overtime  (or  which  pajmeni  it  matlc  at  regular  ratet 

Penalty  overtime  it  (•>  ertime  lor  whii  h  payment  it  made  at  rate  in  •rxce»»  oi  re^tar  laiea 

"OvertirTM  Specifically   Authorized":     Overtime   authonxeJ  by  head  of  department  lor  tome  tpcctftc  i^rpotr 


Foreman 
<Ptt«OBal  StcnstM'*  llr<)u>r«d) 
lastructaoos: 

On  revrrse  %ide  must  be  shown  conipltu  eipUnatton  of  all  unaathonitd  overtime   worked  and  nason   therefor 

mnftt  be  adequate 
Repttrl  most  be  made  daily  lor  precdin;  Ha;-  by  ume^reper.  9r.d  where  rrc  timekeeper,  by   foreman 
Report   to  be   made   m   triplicate,  ore  copy   to  be   re*:%i*i<:d  by  forrman  for  hi*  record,  two  copies  lu  be  sent  by 
'...   wrefflAn   to  ht*  tupirior.    y,\\o  »i  I   che<V    cttrftjlly.  initial  ;ii.4  fC'Twan!  one  copy  to  heaO  ui  Ue)tartmeni  wiin 
*i    r-\    CHplanalfon  of  >ctK>«  takrn  uit'i  ttivnuct   to  unsitttiorifed  o^;T•.ime  or  evt.t>t  lor^e  worked 
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rig.  2 — Form  Used  to  Keep  a  Dally  Check  on  Overtime.  In  a 
Year  Overtime  was  Reduced  From  16  Per  Cent  to  6  Per  Cent  of 
the  Total   Payroll 


each  morning  or  periodically  each  day  so  that  a  systematic 
method  of  procedure  can  be  followed  out. 

Set  Outs  and  Break  In  Twos 

Train  movements  are  more  or  less  delayed  by  reason  of  the 
setting  out  of  cars,  mostly  for  defects  such  as  hot  boxes,  break 
beams  down,  couplers  dropped  out,  etc.  In  certain  localities 
very  few  such  cases  occur,  while  in  other,  and  perhaps  ad- 
joining territories,  the  number  of  such  embarrassments  is 
large,  a  condition  which  cannot  be  justified  under  any  cir- 


cumstances. There  seems  to  be  a  reason  for  differences  of 
this  sort  in  service  and  there  is  no  question  but  that  there 
will  be  an  occasional  failure  which  could  not  have  been  pre- 
vented. These,  however,  are  rare  when  cars  are  given  proper 
inspection  before  being  allowed  to  proceed  on  the  line.  In 
order  to  keep  a  suitable  record,  tabulations  are  maintained 
as  indicated  on  the  forms  shown  herewith.  One  is  a  rec- 
ord of  draw  bar  failures  and  the  other  that  of  hot  boxes 
encountered  between  terminals. 

If  local  men  watch  such  reports  closely  and  take  action 
in  connection  with  cars  which,  having  left  their  terminal, 


nplMrd 


Chicago,  Milwaukee  KStPaullTy  Co. 


Iimlii  lUrtal.. 


MiiM^taPM*..!*.  JOUrr  REPORT  OF  CONOmON  OF  TRAIN 

hum  I htUmh.  ■.■. 
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Mi.. 
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rm  NotkK) 


HOT  BOIIBa 
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Fig.  3 — An  Inspection  Report  Which  Clearly  Defines  the  Respon- 
sibility of  Train  Service  and  Car  Department  Employees  for 
Condition   of  Equipment   In   Trains 

are  set  out  on  account  of  mechanical  defects  and  make  a 
thorough  investigation  with  a  view  of  correcting  the  difficulty 
and  preventing  a  recurrence,  much  good  to  the  service  will 

Record    op    Dr.\wbar    Faili'res    Between    Terminals   and   Comparison    o? 

Ranking  of  Engcneers  as  to  Car  Milks  Pek  Failuke 

Period — One  Montu 

Territory — One   Operating   Division 
Comparison  tc  be  made  upon  Drawbar  Failure  per  car  miles  accumulated 
on  the  Division  for  one  month. 

Total  Car  Miles 

Draw  Bar     Number  of  Car  Miles  Per  Draw 

Rank  Engineer's  Name  F.iilures  Cars  Hauled  Per  Engineer  Bar  Failure 
Totals 

REroRD  OF  Cars  Set  Out  on  Account  cf  Hot  Boxes  Bitwekn  Terminals 

AND  Comparison  of  Ranking  of  Conduciors  Per  Car  Set  Out 

Period — One  Month 

Territory — One    Operating   Division 

Car  .Set  Car  Miles       Car  Miles 

Om  Acct.       Number  of  Per        Per  Hot  Box 

Rank     Conductor's  Name     of  Hot  Box    Cars  Hauled    Conductor       Set  Out 
Totals 

be  experienced.  Any  foreman,  who  will  not  take  the  trouble 
to  see  these  reports  and  is  not  close  to  his  train  yard  organiza- 
tion, is  bound  to  give  poor  service  to  the  transportation  de- 
partment. It  should  not  be  taken  for  granted  that  it  is  im- 
possible to  run  a  train  without  setting  out  a  bad  order  or 
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two  or  without  having  a  wreck  once  in  a  while,  and  a  great 
deal  of  this  difficulty  can  be  saved  by  giving  equipment  more 
careful  inspection  before  trains  leave  terminal  yards. 

In  order  to  safeguard  the  service  a  careful  outbound  in- 
spection ought  to  be  insisted  on  and  repairs  made  where 
necessary.  It  seems  needless  to  refer  to  just  what  should  be 
done  in  order  to  guarantee  proper  protection,  aside  from  men- 
tioning that  brake  rigging,  trucks,  and  draft  gear  should  be 
carefully  gone  over.  Cars  showing  signs  of  derailment  or 
rough  handling  should  be  critically  examined.  Lost  cotter 
keys  ought  to  be  replaced  in  order  to  safeguard  pins  from 
working  out  and  allowing  brakes  to  drop  down;  brake  beams 
should  be  most  carefully  looked  over  in  connection  with  all 
of  their  attachments;  center  plates  should  be  checked  up  to 
see  if  they  register  properly,  that  the  car  is  not  off  center  or 
the  center  pin  broken;  shattered  journal  boxes,  broken  bol- 
sters and  side  frames,  also  journal  boxes  having  packing  or 
even  the  bearing  missing,  should  be  constantly  safeguarded 
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Car    DtPARTMCNl 
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M«  J.  ELOERH. 

Air  Brake  lostr.. 

ICilwanluc  Sbofx. 

Diar  Sir: 

Pollowioc  it  report  of  Air  Brake  work  pcttottJ  at.. 

for  the  mostb  of  .  .     It 
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1,  Total  nambcr  of  brake  cyhodcn  cleaocd 

2.  TotaJ  Domber  of  triple  ralTca  cleaned.  laclwlia(  check 
▼aire  frotmd  io,  and  triple  eaWva  lialad ~ 

S.    Total  Bomber  of  triple  ealTca  cbaagcd  aad  wmit  to  mmm 
■hope  forckattiaxaad  testiac 

4.    Total  aambcr  of  triple  Talvca  repaired,  grindjag  ifl  cbeck 
Tshc*  aot  to  be  conaidcTed  at  rcjiain 


6.    Total  Bvaber  of  packiaff  leatben  renewed.. 


6.    Total  anvber  of  care  tested.. 


7.    Total  aamber  of  air  boee  applied.. 


8.    Total  ottfleber  of  aafle  cocka  repaired. 


Total  aoaber  of  relaiaera  repaiecd 

Total  anmber  of  frcicfat  care  that  had  aot  been  denned 
within  13  Moe  — Paeacngcr  can,  3  Bioa 

Total  anmber  of  freight  cars  marked  out  doe  to  inoperat* 
tee  brakes  wbcn  iocomins  air  brake  inkpedion  waa  made 
OM  Oal*  Alror  Dafaeti**  MniBCnot  to  beconaidcred 


la.    Total  anmber  of  freight  ears  arri-eing  io  trains  with   air 
*^  -'—'~-|l Out  andno  air  brake  de<Kt  card  attached-... 


IS.    Total  anmber  dack  ailjnstere  cleaned  on  Pnaaeager  Bqnip- 


Fig.  4 — Keeping  Track  of  Air  Brake  Conditions  and  tiie  Amount  of 

Brake  Work  Performed 

in  order  to  avoid  derailment.  It  should  be  kept  in  mind  that 
draft  gears  receive-  most  of  their  damage  in  switching  and 
each  should  be  inspected  after  being  placed  in  trains  because 
draft  bolts  will  probably  be  found  broken,  follower  plates 
out  of  place,  draft  timbers  spread,  split,  or  shattered,  carrier 
irons  or  coupler  tie  straps  down,  yoke  rivets  or  yoke  broken 
and  coupler,  knuckle,  lock  or  knuckle  pin  broken.  Such 
failures  happen  daily  through  setting  equipment  out  en  route. 
Where  hot  boxes  do  occur  requiring  the  setting  out  of  a  car, 
report  always  ought  to  be  made  of  this  fact  in  order  to 
prevent  the  same  car  being  taken  out  by  some  other  crew 
unawares,  resulting  in  a  failed  journal  and  subsequent 
derailment. 

It  is  suggested  that  wheels  be  changed  on  empty  cars 
finding  their  way  into  loading  territory  and  replacements  of 


bearings  and  packing  be  made  as  much  in  advance  of  load- 
ing as  possible  so  that  the  journals  can  be  broken  in  and 
avoid  heating  under  the  return  loaded  movement. 

Transferring  and  Adjusting  of  Loads 

The  handling  of  equipment  requiring  adjustment  of  loads 
or  complete  transferring  is  a  most  important  matter,  espe- 
cially at  this  time  when  business  is  not  the  best.  Every 
moment  of  delay  accorded  a  car  means  just  that  much  dis- 
satisfaction on  the  part  of  a  patron  so  that  good  judgment 
and  prompt  action  is  necessary  to  guard  against  any  chances 
being  taken  with  a  shipment  destined  to  a  distant  point 
which  might  involve  its  subsequent  damage. 

Safety  Appliances 

This  is  a  matter  requiring  constant  vigilance,  proper  in- 
spection, and  a  careful  check  daily  by  the  man  in  charge. 
If  this  simple  rule  is  lived  up  to,  very  little  embarrassment 
will  result,  it  being  understood  that  the  local  man  has  a 
thorough  knowledge  and  understanding  of  government 
requirements. 

Air  Brakes 

Aside  from  the  general  inspection,  and  maintenance  of  air 
brakes  commonly  known  to  all,  the  amount  of  work  done  in 
this  branch  of  the  service  should  be  carefully  recorded  by 
the  local  man  to  ascertain,  if  possible,  whether  he  is  doing 
his  share,  considering  the  number  of  cars  handled  by  him, 
and  in  order  to  maintain  the  required  cycle  of  cleaning,  test- 
ing, etc.  A  form  showing  just  how  such  work  can  be  kept 
track  of  satisfactorily  is  shown  in  Fig.  4. 

Material 

A  certain  ratio  or  percentage  of  labor  to  material  ought 
to  be  maintained  at  any  point  where  there  is  a  normal  and 
fixed  operation.  Nobody  can  check  this  up  better  than  the 
local  man  in  charge,  and  aside  from  looking  ahead  to  see 
that  a  suitable  supply  of  required  items  is  kept  in  stock, 
proper  effort  ought  to  be  made  to  see  that  an  excessive  stock 
is  not  maintained.  Proper  credits  should  also  be  received 
for  scrap  which  has  been  recovered.  This  can  be  taken  care 
of  on  a  simple  form,  which  is  in  effect  a  request  on  the  divi- 
sion storekeeper  for  credit,  <mi  which  the  foreman  lists  the 
material  and  states  to  what  account  credit  should  be  allowed. 
Every  usable  item  possible  ought  to  be  reclaimed  and  con- 
served within  the  means  of  the  facilities  provided.  This  will, 
of  course,  require  the  local  man's  hearty  interest  and  earnest 
co-operation  so  as  to  avoid  waste  in  every  possible  form. 

Selecting  and  Preparing  Cars  for  Loading 

No  greater  responsibility  is  placed  upon  a  local  foreman 
than  that  of  seeing  to  it  that  every  car  loaded  within  his 
radius  of  service  is  made  fit  and  suitable  for  the  commodity 
it  is  to  carry,  both  as  to  condition  of  the  door  fixtures,  doors, 
roofs  and  all  the  superstructure,  as  well  as  the  running  gear, 
brake  rigging,  etc.  This  should  be  a  matter  of  daily  personal 
check  by  him  so  that  the  loss  and  damage  account  can  be 
minimized  and  the  service  protected  to  a  maximum  degree. 
Were  each  man  at  every  outlying  station  to  do  his  full  share 
in  this  direction,  it  is  certain  that  the  number  of  loaded  cars 
that  now  show  up  in  unfit  condition,  would  be  reduced  and 
a  proper  selection  made  for  each  grade  of  freight  offered. 

The  best  advice  for  every  local  car  foreman  is  the  old  and 
simple  rule  of  getting  knowledge  and  understanding,  and 
determining  to  make  the  most  possible  out  of  the  future  by 
doing  the  best  that  is  in  his  power.  There  are  no  new  re- 
ceipts for  success  in  life.  A  good  aim,  deligence  in  learning 
every  detail  of  the  business,  honest,  hard  work  and  determina- 
tion to  succeed  will  win  out  every  time  unless  some  excep- 
tional accident  or  misfortune  interferes.  Many  opportuni- 
ties come  to  every  man.    It  depends  upon  himself  and  upoa 
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..what  he  desires  to  make  of  himself,  what  he  makes  of  oppor- 
tunity and  what  it  makes  of  him.  Each  man  must  stand  by 
his  record.  If  he  has  been  able  to  do  any  good,  he  should 
be  glad.  If  he  has  made  any  mistakes,  they  ought  not  to 
have  been  intentional.  If  he  has  injured  anyone,  he  should 
be  sorry. 

Tact  stands  above  all  else.  It  is  so  easy  to  recognize,  yet  so 
hard  to  acquire.  The  first  essential  is  loyalty,  otherwise 
known  as  system,  organization,  or  any  one  of  a  dozen  differ- 
ent things.  A  foreman  with  tact  will  have  the  loyalty  of  his 
entire  force.  At  any  station,  even  though  it  may  be  poorly 
equipped  mechanically,  where  the  human  equipment  is  in 
good  order  we  find,  in  every  case,  that  the  unknown  quan- 
tity is  always  within  this  same  human  element  and  the  equa- 
tion must  be  solved  by  the  foreman  to  find  its  value.  The 
degree  of  effectiveness  attained  depends  upon  the  ability  of 
the  man  in  charge. 


•.•.,.»;+:- 


Discussion 


were  removed,  the  exhaust  nozzle  plugged  up  and  two  cir- 
cular discs  of  sheet  iron  cut  out  just  large  enough  to  fit  in- 
side the  cylinder  and  valve  chamber  studs.  The  edges  of 
the  broken  cylinder  and  the  broken  parts  were  chamfered 
to  an  angle  of  45  deg.,  being  drilled  and  tapped  on  the  in- 
side to  receive  ^-in.  tap  bolts.  These  short  tap  bolts  were 
screwed  in  to  within  ^4  i^i-  o^  the  heads  and  greatly  strength- 
ened the  weld  as  finally  made.  A  1/16  in.  chip,  1^4  in. 
wide,  was  also  taken  externally  all  around  the  break,  so 
there  would  be  no  difficulty  in  tinning  the  casting.  The 
broken  pieces  were  then  welded  together  and  set  in  place, 
being  tacked  to  the  cylinder  at  four  places. 

With  these  initial  preparations,  an  oil  torch  was  applied 
first  in  the  big  cylinder  and  then  in  the  valve  chamber,  burn- 
ing slowly  for  about  10  min.  in  each.  The  circular  sheet 
iron  discs  were  applied,  being  held  in  place  by  four  nuts,  and 
the  torch  inserted  through  the  back  head  of  the  cylinder, 
burning  slowly.     In  about  an  hour's  time  the  cylinder  was 


Several  of  those  who  took  part  in  the  discussion  expressed 
some  doubt  as  to  the  practicability  of  some  of  the  forms  sug- 
gested by  Mr.  Sillcox  on  the  ground  that  the  foreman  at  an 
outlying  point  would  not  have  sufficient  clerical  help  to 
relieve  him  of  doing  the  work  himself,  and  that  this  would 
interfere  with  his  more  important  duties  as  a  supervisor.  It 
was  pointed  out,  however,  that  in  the  absence  of  such  forms 
the  foreman  was  required  to  report  a  considerable  part  of 
the  same  information  by  letter  and  that  the  form  in  which 
information  was  presented  in  this  way  was  such  that  a  large 
amount  of  correspondence  w'as  usually  required  before  such 
reports  could  be  interpreted  in  a  satisfactory  manner.  On 
the  other  hand,  the  forms  are  specific  and  are  easily  filled 
out.  Mr.  Sillcox  referred  to  the  fact  that  before  they  were 
put  into  effect  on  the  Chicago,  Milwaukee  &  St.  Paul,  the 
foremen  were  freely  consulted  and  had  offered  no  objection 
to  their  use.  In  commenting  particularly  on  the  use  of  the 
form  shown  in  Fig.  2,  he  stated  that  by  careful  supervision, 
overtime  had  been  reduced  in  a  year  from  16  per  cent  to  6 
per  cent  of  the  total  payroll. 

Several  of  those  who  took  part  in  the  discussion  expressed 
the  opinion  that  such  records  as  outlined  by  Mr.  Sillcox 
would  be  of  great  value  in  giving  these  men  a  better  grasp 
of  the  business  side  of  their  work. 

■  The  fact  was  also  brought  out  that  the  inspection  form, 
shown  in  Fig.  3,  has  greatly  reduced  the  friction  between  the 
transportation  department  and  the  car  department  in  ques- 
tion such  as  those  involving  terminal  delays.  The  inspection 
form,  which  must  be  delivered  to  the  conductor  before  the 
train  leaves  a  terminal  and  then  turned  over  to  the  inspector 
on  arrival,  provides  a  clean  record  which  has  enabled  con- 
troversies to  be  settled  on  the  ground. 

The  information  reported  by  the  local  foreman  on  these 
forms  is  compiled  into  general  statements  for  the  system 
and  each  car  foreman  receives  a  copy  of  the  monthly  bulletin 
in  which  the  results  of  all  operations  of  the  department  are 
published,  thus  tying  up  his  own  results  with  those  of  the 
system  as  a  whole. 


i.::'^--z   Welding    Cylinders    with    Tobin    Bronze 

BY  JOSEPH  T.  PAIGHT 
General   Oxweld    Inspector,   New   York,   New   Haven    &   Hartford, 

New  Haven,  Conn. 

A  locomotive  was  received  at  a  repair  shop  recently  with 
the  left  cylinder  broken  as  shown  in  the  illustration.  It  was 
decided  to  make  the  repair  by  welding,  using  Tobin  bronze 
as  a  flux  to  hold  the  broken  parts  in  place  and  fill  in  where 
any  parts  were  missing. 

In  jJi;iparation  for  the  weld,  the  piston  and  main  valves 


Cylinder  Before  and  After  Welding  with  Tobin   Bronze 

too  hot  to  touch  and  the  flame  was  then  reduced,  being  al- 
lowed to  burn  slowly  while  the  weld  was  made.  The  weld 
across  the  bottom  was  completed  by  one  man  and  two  were 
used  to  weld  the  two  sides  at  the  same  time  until  they  had 
welded  nearly  to  the  top.  The  weld  was  completed  by  one 
operator  as  shown  in  the  right  section  of  the  illustration  and 
covered  up  with  asbestos,  the  torch  being  removed  from  the 
back  head  and  the  hole  plugged  up.  In  the  morning  the 
cylinder  was  cool  and  when  the  motion  work  had  been  re- 
applied, the  locomotive  was  returned  to  service. 

In  welding  cast  iron  with  bronze,  the  method  is  to  heat  a 
little  place  on  the  casting  about  l^/^  in.  long  and  put  a  thin 
coating  of  bronze  over  it  similar  to  the  method  of  tinning 
parts  before  soldering  them.  The  casting  is  tinned  from  1 
to  1^  in.  ahead  of  the  weld,  and  by  using  this  method,  a 
good  strong  weld  is  obtained. 

About  75  lb.  of  Tobin  bronze  was  used  on  this  welding 
job  and  the  time  required  was  eight  hours.  This  was  con- 
siderably less  than  would  have  been  required  by  the  older 
method  of  welding  due  to  several  causes.  It  was  not  neces- 
sar>'  to  build  a  firebrick  oven  around  the  entire  cylinder  and 
then  tear  it  down  again ;  since  the  temperature  was  low,  only 
a  short  time  was  required  to  pre-heat  and  finally  cool  the 
cylinder;  the  cylinder  was  not  distorted  so  the  bushings  did 
not  need  to  be  rebored;  in  addition,  the  actual  welding  with 
bronze  is  more  rapid  than  with  cast  iron  rods.  That  cylin- 
ders can  be  satisfactorily  welded  with  Tobin  bronze  is  at- 
tested by  the  fact  that  several,  repaired  by  this-  method,  have 
been  in  service  for  seven  months,  giving  no  trouble. 


."  i-'-V 


Modifications  in  Rules  Proposed  by  C.  I.  C.  I.  &  C.  F.  A. 


Load  Lii^its;   Billing  Where  Wrong   Material   Is 
Applied;  Revision  of  Prices  for  Labor  and  Material 


THE  first  part  of  the  discussion  of  the'  Rules  of  Inter- 
change which  took  place  at  the  meeting  of  the  Execu- 
tive Committee  of  the  Chief  Interchange  Car  Inspectors' 
and  Car  Foremen's  Association  on  March  3  and  4  was  pub- 
lished in  the  April  and  May  issues  of  the  Railway  Mechanical 
Engineer.  The  continuation  of  the  recommendations  pertain- 
ing to  changes  in  the  freight  car  rules  and  the  discussion 
are  given  below. 

Rule  84 

F.  H.  Hanson:  Referring  to  Rule  84,  I  move  that  the 
words  "Cut  journals"  be  eliminated  from  this  rule. 

The  motion  was  seconded  and  carried. 

M.  E.  Fitzgerald:  I  make  a  motion  also  to  eliminate 
"axles  bent"  as  that  is  taken  care  of  in  Rule  32  and  Rule  43. 

The  motion  was  seconded  and  carried. 

Rule  86 

M.  E.  Fitzgerald:  There  is  conflict  between  Rule  86,  page 
90,  and  the  loading  rules.  You  have  a  total  weight  on  rail 
in  Column  A  for  cars  of  60,000  lb.  and  40,000  lb.  capacity. 
The  loading  rules  advise  that  those  cars  may  not  be  loaded 
in  excess  of  10  per  cent  of  the  stenciled  capacity,  and  the 
95,000  lb.  for  the  60,000  lb.  capacity  and  the  66,000  lb.  for 
the  40,000  lb.  capacity,  shown  in  Column  A,  Rule  86,  should 
be  changed,  properly  correcting  the  rule  so  that  there  is  no 
conflict  with  loading  rules. 

A.  Herbster  (N.  Y.  C.) :  Does  not  Rule  2,  page  12,  second 
paragraph,  take  care  of  that? 

M.  E.  Fitzgerald:  Yes,  under  the  loading  rules  you  could 
put  66,000  lb.  in  the  car  and,  taking  that  together  with  the 
stenciled  light  weight,  it  will  exceed  95,000  lb.  in  some 
cases.  It  is  confusing  to  the  car  inspectors,  station  agents 
and  others. 

F.  W.  Trapndl:  We  had  that  up  with  Mr.  Hawthorne 
for  an  interpretation  and  he  said  it  had  been  referred  to  the 
Committee  on  Trucks  for  them  to  give  us  a  decision  on  it. 
He  said  that  as  soon  as  they  rendered  a  decision  they  would 
furnish  it. 

Chairman  Gainey:  I  do  not  believe  you  will  get  that 
changed.  From  an  engineering  standpoint  the  eight  journals 
are  figured  to  carry  so  much,  and  I  do  not  believe  they  will 
give  you  over  95,000  lb. 

F.  W.  Trapnell:  The  loading  rules  permit  us  to  load 
those  two  kinds  of  cars  ten  per  cent  above  marked  capacity. 
That  is  all  we  are  asking,  just  an  interpretation  on  the  40,000 
lb.  and  60,000  lb.  capacity  cars. 

M.  E.  Fitzgerald:  Paragraph  (c).  Rule  2,  applies  to  cars 
of  80,000  lb.  capacity  and  over,  eliminating  reference  to  the 
60,000  lb.  and  40,000  lb.  cars,  and  making  the  maximum 
shown  in  Column  A',  Rule  86,  apply  only  to  the  heavier  cars. 

E.  H.  Mattingley:  A  great  many  60,000  lb.  capacity  cars 
are  running  around  the  country  today  that,  by  loading  them 
according  to  the  loading  rules,  ten  per  cent  over  their  marked 
capacity,  will  weigh  more  than  95,000  lb.  at  the  rail.  The 
shipper  will  say,  "I  can  load  ten  per  cent  over  the  marked 
capacity."  If  that  car  has  a  light  weight  of  40,000  lb.,  it 
is  overloaded.  What  are  you  going  to  do?  Is  it  transferable 
in  interchange?  According  to  loading  rules,  it  is  not;  ac- 
cording to  Rule  86,  it  is. 

Mr.  Pellien :  It  seems  to  me  a  recommendation  to  increase 
the  limits  on  these  two  capacity  cars  will  take  care  of  that. 
Permit  them  to  load  ten  per  cent  above  capacity  by  increasing 
the  limits  of  wear  sufficiently  to  take  care  of  that  excess  light 


weight.  The  total  weight  on  rail  of  95,000  lb.  is  based  on 
the  limits  of  wear  on  the  60,000  lb.  capacity  car  of  3^4  in. 
My  idea  is  that  by  increasing  that  to,  say,  3]/$  in.,  or  some- 
thing of  that  sort,  it  would  place  you  in  a  position  to  load 
that  car  to  the  ten  per  cent  above  the  marked  capacity. 

A.  Kipp  (N.  Y.  O.  &  W.):     We  have  some  refrigerator 
cars  running  as  high  as  49,500  lb.     They  haven't  any  heavier 
axle  than  the  car  that  has  a  light  weight  of  33,000  lb.    There 
should  be  some  limit  of  load  on  the  rail,  just  the  same  as  there   ^ 
is  in  the  others.      .v.-    ^:!vV 

M.  E.  Fitzgerald :  Load  limit  on  the  rail,  shown  in  Rule 
86,  takes  into  consideration  a  factor  of  safety  provided  in 
all  axles.  I  do  not  approve  of  increasing  that  to  take  care 
of  further  added  weight  to  the  car  due  to  draft  arms,  sills 
or  any  other  appliances;  but  our  agents  and  car  inspectors 
responsible  for  the  loading  of  the  cars  are  placed  at  a  decided 
disadvantage  by  the  conflict.  There  is  an  error  in  one  or 
the  other.  I  move  that  we  refer  the  matter  to  the  Arbitration 
Committee  to  correct  the  loading  rules,  even  though  we  are 
not  discussing  them,  to  bring  about  harmony  in  these  rules. 

The  motion  was  seconded  and  carried. 

Rule  88 

M.  E.  Fitzgerald:  Rule  88,  referring  to  handling  line 
using  material  from  its  own  stock  instead  of  ordering  mate- 
rial from  car  owners,  makes  the  repairing  line  responsible 
only  for  the  labor  required  to  correct  improper  repairs.  In 
the  event  you  apply  non-standard  lug  castings  to  a  foreign 
car  you  naturally  are  forced  to  wrong  frame  the  draft  tim- 
bers, possibly  the  draft  sills  and  end  sills.  Owners  contend 
that  those  particular  items,  the  sills,  draft  timbers  and  end 
sills  should  be  furnished  from  your  stock.  I  contend  that  the 
authority  granted  to  put  on  lugs  of  other  make  carries  the 
authority-  with  it  to  make  the  necessary^  wrong  repairs  to  the 
other  items.  I  think  that  the  rule  should  be  so  written  be- 
cause it  is  not  clear. 

C.  M.  Hitch :  Mr.  Fitzgerald  is  correct  as  to  the  wrong 
framing  of  center  sills  and  end  sills  due  to  the  formation  of 
the  draft  arms;  this  is  done  frequently  and  I  believe  his  point 
is  well  taken. 

Chairman  Gainey :  There  is  no  occasion  to  frame  the  draft 
sills  and  end  sills  wrong  for  any  attachment. 

A.  S.  Sternberg:  How  alx)ut  the  car  where  the  lugs  are 
attached  to  the  center  sills  ? 

Chairman  Gainey:  Frame  the  draft  timbers  right  for  the 
lugs  and  bore  the  castings  to  fit  the  sills.  In  no  case  will  I 
frame  draw  sills  or  end  sills  wrong.  When  it  comes  to  draft 
timbers,  I  agree  with  you. 

A.  Kipp:  We  have  dozens  of  box  cars  that  we  had 
equipped  with  draft  arms  and  they  have  come  back  home 
with  the  wrong  framed  draft  sills,  wrong  draft  timbers  and 
wrong  end  sills. 

M.  E.  Fitzgerald :  It  is  absurd  to  give  the  owner  the  right 
to  bill  you  for  labor  and  material  when  the  rules  give  you  a 
right  to  put  in  lugs  you  may  have  in  your  stock.  At  some 
points  on  any  railroad  you  work  where  there  are  no  facilities 
to  drill  the  lug  castings  or  chip  them  out  to  conform  with  the 
original  construction  of  the  car.  It  is  not  done  and  even 
though  you  can  do  it,  it  is  not  practical. 

I  move  that  we  recommend  that  Rule  88  be  re-written  so 
that  it  will  convey  to  us  the  fact  that  repairing  lines  using 
material  from  their  own  stock  and  forced  to  wrong  frame 
timbers  or  other  material  which  they  should  carr>-  in  their 
stock  and  are  supposed  to  furnish  under  this  rule,  are  re- 
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what  he  desires  to  make  of  himself,  what  he  makes  of  oppor- 
tunity and  what  it  makes  of  him.  Each  man  must  stand  by 
his  reiord.  If  he  has  been  able  to  do  any  good,  he  should 
be  glad.  If  he  has  made  an}-  mistakes,  they  ought  not  to 
have  been  intentional.  If  he  has  injured  anyone,  he  should 
be  sorry. 

Tact  ."Stands  above  all  else.  It  is  so  easy  to  recognize,  yet  so 
liard  to  accjuire.  The  first  e>sential  is  loyalty,  otherwise 
known  as  system,  organization,  or  any  one  of  a  dozen  differ- 
ent things.  A  foreman  with  tact  will  have  the  loyalty  of  liis 
entire  force.  .\t  any  station,  even  though  it  may  be  poorly 
equip] led  meclianically,  wliere  the  human  e(iuii)ment  is  in 
good  order  we  find,  in  every  case,  that  the  unknown  quan- 
tity is  always  within  this  same  human  element  and  the  e(jua- 
tion  must  l)e  solved  In  the  foreman  to  find  its  value.  The 
degri'e  c)f  effoctivenes-  attaim-d  depend-;  up<in  the  abilit\-  of 
tlie  man   in  charge. 

Dixu^-ioii 

Several  of  those  who  took  part  in  the  discus-ion  expressed 
some  doubt  a>  to  the  [iracticaliiliiy  of  some  of  the  form-  sug- 
ge.-ited  b\  Mr.  Sillcox  on  the  ground  that  the  foreman  at  an 
outlying  j>oint  wijuld  not  have  sufficient  clerical  liel]>  to 
relieve  him  of  doing  the  work  him-elf,  and  that  this  wouhl 
interfere  with  hi.-  more  important  dutic-  as  a  supervisor.  It 
wa-  |iointed  out,  however,  that  in  tlie  absiMUf  of  sut  h  forms 
the  foreman  was  nijuired  to  report  a  considerable  jjart  of 
the  -ame  inf(;rmati(in  I)y  jviur  and  that  the  form  in  which 
information  wa>  jire.-enfcd  in  this  wa\  was  sucli  that  a  l.irge 
amount  of  corres|>ondence  was  usually  ret|uired  before  such 
reports  could  be  interpreted  in  a  satisfactory  ninnnrr.  r)ii 
the  other  hand,  the  fori^is  are  sjjecific  and  are  ea-ilx  filled 
out.  .Mr.  Sill(()\  nferred  tf)  the  fact  that  before  the}'  were 
put  into  cffei  t  on  the  (hit  ago.  ^lilwauker  is:  St.  Paul,  the 
foremen  were  freely  consulted  and  had  ofl'eri-d  no  objection 
to  their  u-e.  In  commenting  particularly  on  the  use  of  the 
form  shown  in  Fig.  2.  he  stated  that  by  careful  ."iupervision, 
overtime  har]  been  nduced  in  a  year  from  16  per  cent  to  u 
jHT  cent  of  tin-  total  payroll. 

Several  of  those  wlio  took  jiart  in  the  di<(  us-ion  expressed 
the  opinion  that  such  records  a-  outlined  by  Mr.  Sillcox 
would  be  of  great  value  in  giving  these  nun  a  better  gra-p 
of  the  business  side  of  their  work. 

The  fad  w.is  al.so  brought  out  tluit  the  in,-[)ection  form, 
shown  in  Fig.  .>,  has  greatly  reduced  the  friction  lietween  the 
transj)ortation  department  and  the  car  dejiartment  in  f|ues- 
tion  .-U(  h  as  th(j.-e  involving  terminal  delay-.  The  inspection 
form,  whiih  must  be  delivered  to  the  conductor  before  the 
train  leaves  a  terminal  and  then  turned  over  to  the  inspector 
on  arrival,  provide^  a  clean  record  which  has  enabled  con- 
troviTsies  to  be  setthd  on  the  ground. 

The  information  ri  [lorted  liy  the  local  fonman  on  these 
forms  is  compiled  into  general  statements  for  the  system 
and  »'ach  car  foreman  receives  a  cojiy  of  the  monthlv  bulletin 
in  which  the  results  of  all  operations  of  the  department  are 
published,  thus  tying  up  his  own  result-  witli  tlio-e  of  the 
s\  stem  as  a  whole. 


\^  eltliiij;    C\Iintlt'is    willi     Tohiii     Bronze 

in  JOSEPH  T.  r\](;HT 

General   ()\\\el«l   In?|>e«'lor.   New    ^ Ork.    New    Hu\eii   &    Hartford. 

New    Haven,   (loiin. 

.\  locomotive  was  received  at  a  repair  shop  n-ciiuly  with 
the  left  cylinder  broken  as  shown  in  the  illustration.  It  was 
decided  to  make  the  repair  by  welding,  using  Tobin  bronze 
as  a  flux  to  hold  the  broken  juirts  in  phue  and  fill  in  where 
any  parts  were  missing. 

In  preparation   for  the  weld,  the  [)iston  and  main  valves 


were  removed,  the  exhau.-;t  nozzle  })lugged  up  and  two  cir- 
cular discs  of  sheet  iron  cut  out  just  large  enough  to  tit  in- 
side the  cylinder  and  valve  chamber  .<tuds.  The  edges  of 
the  broken  cylinder  and  the  broken  parts  were  chamfered 
to  an  angle  of  45  deg.,  being  drilled  and  tapj)ed  on  the  in- 
side to  receive  J  j-in.  tap  bohs.  These  short  tap  bolts  were 
screwed  in  to  within  '4  in.  of  the  heads  and  greatly  strength- 
ened the  weld  as  finally  made.  .\  1/16  in.  chip,  IJ4  in. 
wide,  was  also  taken  externally  all  around  the  break,  so 
there  would  be  no  difficulty  in  tinning  the  casting.  The 
broken  pieces  were  then  welded  together  and  set  in  place, 
being  tacked  to  the  cylinder  at  four  ])laces. 

With  the.'ie  initial  preparations,  an  oil  torch  was  applied 
first  in  the  big  cylinder  and  then  in  the  valve  chamljer,  burn- 
ing slowly  for  about  10  min.  in  each.  The  circular  sheet 
iron  di.>^cs  were  api)lied.  being  held  in  place  by  four  nuts,  and 
the   torch    inserted    through    the   back   head   of   the   cylinder. 

rning  slowly.     In  about  an  hour's  time  the  cylinder  was 
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too  hot  to  touih  and  the  flame  was  then  reduced,  beini;  al- 
lowetl  to  l)urn  .-lowly  while  the  weld  was  madt.  The  weld 
acros.-  the  bottom  was  complited  by  one  man  .md  two  were 
u-ed  to  weld  the  two  sides  at  the  .<ame  time  until  tliev  had 
Welded  nearly  to  the  top.  The  weld  was  (.omi>leted  bv  cme 
operator  as  shown  in  the  right  section  of  the  illu.-tration  and 
covered  uj)  with  asbestos,  the  torch  being  removed  from  the 
back  head  and  the  hole  jdugged  up.  In  the  morning  the 
cylinder  was  cool  and  when  the  motion  work  had  l)een  re- 
aj)plied.  the  Icicomotixe  was  returned  to  service. 

In  welding  cast  iron  with  bronze,  the  method  i-  to  heat  a 
little  i)lace  on  the  casting  about  Pj  in.  long  and  put  a  thin 
coating  of  bron/e  over  it  similar  t(j  tlie  metliod  of  tinning 
j)arts  hefore  soldering  them.  The  casting  i-  tinned  from  1 
to  I'j  in.  ahead  of  the  weld,  and  by  u-in<_r  thi>  method,  a 
good  -trong  weld  is  obtained. 

.\bout  7.>  lb.  of  Toliin  bronze  was  used  on  ihi-  weldinu 
job  and  the-  time  required  wa-  eight  hour-.  Thi-  wa-  con- 
siderably less  than  would  have  been  re(juircd  bv  the  older 
method  of  welding  due-  to  several  (  au.-es.  It  was  not  iieces- 
-ary  to  build  a  firebrick  oven  around  the  entire  cylinder  and 
then  tear  it  down  again;  since  the  temperature  was  low.  onlv 
a  short  time  wa-  re(|uired  to  pre-heat  and  finally  coo]  the 
cylinder;  the  cylinder  was  not  distorted  -o  the  bu.-hings  did 
not  need  to  be  rebored;  in  addition,  the  actual  welding  with 
bronze  is  more  rapid  than  with  c  a.-^t  iron  rod-.  That  cvlin- 
ders  can  be  satisfactorily  welded  with  Toijin  bronze  is  at- 
tested by  the  fact  that  several,  repaired  by  thi-  method,  have 
been  in  service  for  seven  months,  giving  no  trouble. 
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Load    Limits;    Billing   Where   Wrong    Material   Is 
Applied;  Revision  of  Prices  for  Labor  and  Material 


THE  first  part  of  the  discu>?ion  of  the  Rules  of  Inter- 
change which  took  phice  at  the  meeting  of  the  Execu- 
tive rommittec  of  the  Chief  Interchange  Car  Inspectors' 
and  Car  Foremen's  Association  on  March  3  and  4  was  pub- 
lished in  the  April  and  May  issues  of  the  Rail'u:ay  Mechanical 
Eng'mccr.  The  continuation  of  the  recommendations  pertain- 
ing to  (hanges  in  the  freight  car  rules  and  the  discussion 
are  given  below. 

Rule  84 

F.  H.  Hanson:  Referring  to  Rule  84,  I  move  that  the 
words  "Cut  journals"  be  eliminated  from  this  rule. 

The  motion  was  seconded  and  carried. 

M.  E.  Fitzuerald:  I  make  a  motion  also  to  eliminate 
"axles  bent''  as  that  is  taken  care  of  in  Rule  o2  and  Rule  43. 

The  motion  was  seconded  and  carried. 

Rule  86 

M.  K.  Fit/.gerald :  There  is  contlict  between  Rule  iSO,  page 
90,  antl  the  loading  rule>.  Vou  have  a  total  weight  on  rail 
in  Column  A  for  cars  of  oO.OOO  lb.  and  40,000  lb.  capacity. 
The  loading  rules  advise  that  those  cars  may  not  be  loaded 
in  excess  of  10  per  cent  of  the  stenciled  capacity,  and  the 
95,000  lb.  for  the  00,000  lb.  cai)acity  and  the  60,000  lb.  for 
tlie  40.000  lb.  capacity,  shown  in  Column  A,  Rule  86,  should 
be  changed,  pn)perly  correcting  the  rule  .so  that  there  is  no 
contlict  with  loading  rule.-. 

A.  Herbster  (X.  V.  C.)  :  Doe.-  nut  Rule  2.  page.12,  .<econd 
paragraph,  take  care  of  that? 

,  ;M.  E.  Fitzgerald:  Yes,  under  the  loading  rules  you  could 
put  66.000  lb.  in  the  car  and,  taking  that  together  witli  the 
stenciled  ligiit  weight,  it  will  exceed  95,000  lb.  in  some 
cases.  It  is  confusing  to  the  car  inspectors,  ,<tation  agents 
and  other.<. 

F.  W.  'rrai)nell:  We  had  that  uj)  with  Mr.  Hawthorne 
for  an  interpretation  and  he  .-aid  it  had  Inen  referred  to  the 
Committee  on  Trucks  for  them  to  give  us  a  decision  on  it. 
He  said  that  as  soon  as  the}-  rendered  a  decision  they  would 
furnish  it. 

Chairman  Gainey:  I  do  not  believe  you  will  get  that 
changed.  From  an  engineering  standpoint  the  eight  journals 
are  figured  to  carr\-  so  much,  and  I  do  not  believe  they  will 
give  you  over  95,000  lb. 

F.  \V.  Tra])nell:  The  loading  rules  j)ermit  us  to  load 
those  two  kinds  of  cars  ten  per  cent  al>ove  marked  capacity. 
That  is  all  we  are  asking,  just  an  interpretation  on  the  40,000 
111.  and  60,000  lb.  capacity  cars. 

M.  E.  Fitzgerald:  Paragraph  (c).  Rule  2.  applies  to  cars 
of  80,000  lb.  capacity  and  over,  eliminating  reference  to  the 
60,000  lb.  and  40,000  lb.  cars,  and  making  the  maximum 
shown  in  Column  A,  Rule  86,  apply  only  to  the  heavier  cars. 

E.  H.  Mattingley:  A  great  many  60.000  lb.  capacity  cars 
are  running  around  the  country  today  that,  by  loading  them 
according  to  the  loading  rules,  ten  per  cent  over  their  marked 
capacity,  will  weigh  more  than  95,000  lb.  at  the  rail.  The 
shipper  will  say.  'T  can  load  ten  per  cent  over  the  marked 
capacity."  If  that  car  has  a  light  weight  of  40.000  U).,  it 
is  overloaded.  What  are  you  going  to  do?  Is  it  transferable 
in  interchange?  According  to  loading  rules,  it  is  not;  ac- 
cording to  Rule  86,  it  is. 

Mr.  Pellien:  It  seems  to  me  a  recommendation  to  increase 
the  limits  on  the.-e  two  capacity  cars  will  take  care  of  that. 
Permit  them  to  load  ten  per  cent  above  capacity  by  increasing 
the  limits  of  wear  sufficientlv  to  take  care  of  that  excess  light 


weight.  The  total  weight  on  rail  of  95.000  lb.  i>  ba>ed  on 
the  limits  of  wear  on  the  00,000  lb.  cajKicity  car  of  3 '4  in. 
My  idea  is  that  i)y  increasing  that  to,  say,  o",s  in.,  or  some- 
thing of  that  sort,  it  would  place  you  in  a  jxjsition  to  loud 
that  car  to  the  ten  ]>er  cent  above  the  marked  capacity. 

A.  Kij)p  (X.  V.  {).  is:  W.):  We  have  some  refrigerator 
cars  running  a.-  high  as  4M,500  lli.  They  haven't  any  heavier 
axle  than  the  car  that  has  a  light  weight  of  .v^.OOO  lb.  Ihere 
-liould  lie  some  limit  of  load  on  the  rail,  ju>t  the  same  as  there 
is  in  the  others. 

M.  E.  Fitzgerald:  Load  limit  on  the  rail,  .-hown  in  Rule 
^0,  takes  into  consideration  a  factor  of  -alety  provided  in 
all  axles.  •  I  do  not  a|»i)rovc  of  increasing  that  to  take  care 
of  further  added  weight  to  the  car  due  lit  draft  arm-,  sills 
or  any  other  ajipliances;  but  our  agents  and  car  inspectors 
resjMinsible  for  the  hsading  of  the  cars  are  jilaced  at  a  tlecided 
(li.-adv.mtage  by  the  (onllict.  I'here  is  an  error  in  one  or 
the  other.  I  move  iliai  we  refer  the  matter  to  the  Arbitration 
Committee  to  corrett  the  h;ading  rule.-,  eVen  thounh  wc  are 
not  di.-cussing  them,  to  bririg  about  harmon\  in  tlu-e  rules. 

J'he  motion  z<.as  st  condrd  and  carried. 

Rule  88 

M.  v..  Fitzgerald:  Rule  88.  referring  to  handling  line 
using  material  from  it-  own  sto«k  instead  of  ordering  mate- 
rial from  car  owner-,  makes  the  repairing  line  re.-].»on?ible 
only  for  the  labor  required  to  correct  improper  rei>airs.  In 
the  event  you  apj>ly  non--tandard  lug  casting.-  to  a  foreign 
car  you  naturall}  are  foned  to  wnnig  frame  the  draft  tim- 
bers, ])ossibly  the  draft  sills  and  end  >\\\>.  Owner-  contend 
that  those  particular  item-,  the  -ilN.  draft  timlH-r-  and  end 
-ills  should  be  furnished  from  \(jur  si«!ck;  I  contend  that  the 
authorit)  granted  to  j)Ut  on  lugs  of  »jiher  make  carries  the 
authority  with  it  to  make  ilu'  necessary  wn-nsi  repair-  to  the 
either  items.  I  thiiik  that  the  rule  should  be  so  written  be- 
cause it  is  not  clear. 

C.  M.  Hitch:  Mr.  Fitzgerahl  is  currfct  as  to  the  wrong 
framing  of  center  sills  and  end  siHsdue  to  the  hjrnKition  of 
the  draft  arms;  tin-  i-  done  fre<|uentl\  and  I  U'lieve  his  pc»int 
is  well  taken. 

Chainnan  Gainey:  There  is  no  occasion  to  frame  the  draft 
sills  and  end  sills  wrong  for  any  attachment. 

A.  S.  Sternberg:  How  about  the  tar  where  the  lugs  are 
attached  to  the  center  sills? 

Chairman  Gainev;  Frame  the  draft  timbers  right  for  the 
lugs  and  bore  the  ca.^tings  to  fit  the  sill-.  In  no  case  will  I 
frame  draw  sills  or  end  sills  wrong.  Wiien  it  comes  to  draft 
timbers.  I  agree  with  you. 

A.  Kipj):  We  have  dozens  of  box  cars  that  we  had 
ecjuipped  with  draft  arms  ami  they  have  come  lack  lK»nie 
with  the  wrong  framed  draft  sills,  wrong  draft  timber-  and 
wrong  end  sills. 

M.  E.  Fitzgerald:  It  is  ah.^urd  to  give  the  owner  tlie  right 
to  bill  you  for  labor  and  material  when  the  rules  give  you  a 
right  to  put  in  lugs  xou  may  have  in  \u\xr  stcxk.  .\t  «ome 
points  on  any  railroad  you  work  where  there  are  no  f.icilities 
to  drill  the  lug  castings  or  (hij)  them  out  to  «(jnform  with  the 
original  construction  cf  the  car.  It  is  not  done  and  even 
though  you  can  do  it.  it  is  not  ]>ractical. 

I  move  that  we  recommi*nd  that  Rule  88  lie  re-wrinen  =0 
that  it  will  ccjnvex  to  Us  the  fact  that  repairing  line-  usint: 
material  from  their  own  stcR'k  and  forced  to  wrong  fnune 
timbers  or  other  material  which  they  should  carry  in  their 
-tcx  k  and  are  supposed  to  furnish  under  this  rule,  are  re- 
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lieved  of  responsibility  as  to  material  when  correction  of  those 
wrong  repairs  are  made. 

l^he  motion  was  seconded. 

P,  M.  Kilroy  (St.  Louis-South  Western):  The  rule  as  it 
is  written  carries  his  point  with  it.  If  he  applies  the  defect 
card  at  the  time  that  he  makes  the  improper  repairs,  he  fully 
complies  with  the  rule  and  it  carries  with  it  everything  that 
he  is  asking  for. 

A.  Herbster:  Irrespective  of  that,  a  number  of  roads  are 
coming  back  for  wrong  framed  draft  timbers,  for  center  sill 
splices  and  end  sills,  claiming  this  material  is  carried  by  every 
railroad,  and  that  you  are  applying  only  the  lug  casting, 
which  you  do  not  have  standard  for  the  foreign  car. 

P.  M.  Kilroy:  Did  you  apply  your  defect  card  in  accord- 
ance with  the  rule? 

A.  Herbster :     For  labor  only. 

M.  E.  Fitzgerald:  You  have  a  rule  that  tells  you  certain 
material  you  must  carry  in  your  own  stock.  Any  deviation 
from  that  is  construed  by  the  rules  as  wrong  repairs.  There 
is  a  conflict  in  the  rules. 

A.  S.  Sternberg:  I  move  as  an  amendment,  that  there  be 
a  committee  appointed  to  frame  up  a  rule  in  accordance  with 
Mr.  Fitzgerald's  motion  and  present  it  at  tomorrow's  meeting. 

The  amendment  was  seconded. 
...   The  motion  as  am,ended  was  carried. 

'"''  A  committee  was  appointed,  and  at  the  next  day's  session, 
presented  the  following  report: 

'<  Your  committee  unanimously  agrees  to  submit  the  follow- 
ing correction  to  Rule  88.  The  rule  is  to  read  as  it  is  now 
written  up  to  and  including  the  words  "Defect  card"  in  the 
eighth  line,  and  then  follow  with  the  words: 

Marked  to  Fhf>w  such  improper  material  used  and  such  consequent 
improper  framing  as  may  be  found  necessary, '  defect  cards  so  issued  and 
marked  to  cover  labor  only   for  correcting  such  improper  repair.s. 

•     On  motion,  the  report  was  adopted. 


Rule  95 


Mr.  J  ameson  ( Southern ) 
to  read  in  this  manner: 


I  move  Rule  95  be  changed 


Bills  may  be  rendered  against  car  owners  for  the  labor  only  of  re- 
placing the  follcwing  material  when  lost  on  the  line  of  the  company  makin? 
the  repairs:  Couplers,  including  yokes,  springs  and  followers  when  losi 
with  the  couplers;  metal  draft  arms  and  friction  draft  gear  complete, 
whether  or  not  lost  with  the  coupler. 

Metal  draft  arms  now  lost  on  the  line  of  road  are  billable 
against  the  car  owner  and  the  coupler  is  not  billable.  Metal 
draft  arms  are  really  of  a  greater  value  and  have  not  lost  any 
value.    They  are  on  the  line  of  road  and  may  be  salvaged. 

The  motion  was  seconded  and  carried. 

V  Rule  101 

F.  H.  Hanson:  I  move  that  price  be  provided  in  Rule  101 
for  the  lubrication  of  center  plates  and  side  bearings. 

E.  H.  Mattingley:  It  seems  to  me  in  order  to  properly 
promulgate  that  rule  it  will  be  necessary  to  proceed  along 
the  same  lines  we  did  in  order  to  get  Rule  66  in  the  book. 
You  will  have  to  establish  a  periodical  time  of  doing  this 
so-called  lubricating  of  center  plates  and  side  bearings. 
Otherwise,  if  we  lubricate  a  car  today  and  a  fellow  gets  it 
five  hundred  miles  from  here,  he  will  lubricate  it  again. 

A.  S.  Sternberg:  We  do  not  want  somebody  to  lubricate 
the  side  bearings  and  center  plates  on  cars  of  ours  every  week 
and  pay  for  it  when  it  is  not  necessary.  I  do  not  think  any- 
body else  here  does.  You  have  a  limit  on  triple  valves,  you 
have  a  limit  on  packing  of  the  journal  boxes  and  there  should 
be  a  limit  on  this. 

E.  H.  Mattingley:  Every  time  we  have  made  recommen- 
dations we  have  had  to  give  our  reasons  and  we  have  had  to 
state  how  the  rules  should  read. 

F.  H.  Hanson :  On  the  New  York  Central,  we  have  stand- 
ing orders  for  every  car  that  goes  on  to  the  repair  track  where 
cars  are  jacked  up  so  you  can  get  at  the  center  plates  and 
side  bearings,  that  they  are  to  be  greased.     If  we  get  a  car 


in  our  shops  today  and  somebody  greased  that  a  week  ago, 
we  are  certainly  not  going  to  grease  it  again.  Nine  out  of 
ten  of  the  cars  you  get  the  center  plates  are  dry,  full  of  dirt 
and  the  side  bearings  are  dry.  In  those  cases  we  grease  them 
and  get  nothing  for  it.  The  road  that  does  that  work  should 
get  something  for  it. 

I  do  not  expect  to  see  it  put  in  the  rules  this  year  because 
I  agree  that  the  Arbitration  Committee  expects  us,  when  w© 
make  a  recommendation,  even  to  go  further  than  he  says. 
They  would  probably  want  us  to  set  a  price  for  doing  that 
work,  but  by  making  this  recommendation  it  might  start 
something  and  in  another  year  or  so  we  might  work  up  figures 
to  show  what  the  proper  price  should  be  and  if  necessary, 
how  often  this  work  should  be  done. 

The  motion  was  carried. 

Rule  101 

Mr.  Jameson:  In  view  of  interpretation  No.  7,  following 
Rule  101,  what  scrap  credit  should  be  allowed  if  four  fol- 
lower plates  weighing  90  lb.  are  removed  on  account  of  being 
too  short  and  we  apply  four  follower  plates  which  weigh 
120  1b.? 

Mr.  Martin:     Rule  103  answers  that. 

Mr.  Jameson:  In  the  answer  to  question  No.  7,  following 
Rule  101,  it  does  not  say  the  weight  of  scrap.  I  contend  that 
we  are  entitled  to  credit  on  only  the  weight  of  the  material 
removed  and  charge  the  actual  weight  of  the  material  applied. 

P.  M.  Kilroy:  I  think  that  the  answer  is  clear.  In  view 
of  the  fact  that  the  Arbitration  Committee  allows  you  to 
credit  the  good  followers  removed  as  scrap,  it  fully  compen- 
sates you  for  the  difference  in  weight.  The  credit  should  be 
passed  on  Rule  103  as  specified. 

M.  E.  Fitzgerald:  On  page  108,  item  175,  it  says,  "Nut 
locks,  or  lock  nut,  all  sizes,  no  credit  for  scraps,  each. two 
cents."  Over  in  the  column  it  says  "four  cents."  Which  is 
correct? 

Mr.  Jameson:  Item  37,  Rule  101  on  page  104  reads,  "Pipe 
nipple  on  end  of  train  line,  threaded,  12  in.  or  less  in  length, 
applied  net  includes  material  cost  of  nipple,  on  disconnection 
and  connection  only."  That  is  evidently  a  misprint.  Every- 
body asks  what  that  word  "on"  means.  I  do  not  believe  that 
the  intention  of  the  rule  was  to  charge  any  additional  con- 
nection. 

M.  E.  Fitzgerald :  There  have  been  several  hundred  letters 
handled  in  the  Association  in  connection  with  Rules  101  and 
107.  Various  items  are  inconsistent  and  they  will  not  check 
up.  We  ought  to  pass  those  rules  assuming  that  they  will 
take  care  of  that  unless  there  is  some  exception  of  consider- 
able importance. 

C.  J.  Wymer  (C.  &  E.  I.) :  I  think  we  ought  to  call  their 
attention  to  it. 

Mr.  Jameson:  I  move  that  we  ask  that  Item  37,  Rule  101, 
be  re-written  so  that  it  is  clearly  stated  what  the  forty-cent 
charge  includes. 

The  motion  was  seconded  and  carried. 

Mr.  Jameson:  Item  61,  page  105,  reading,  "Nipples  12 
in.  or  less  in  length"  does  not  say  that  threads  are  included 
on  the  nipple.  The  Car  Builders'  Dictionary  gives  the  defini- 
tion of  the  nipple  as  a  short  piece  of  pipe  threaded  on  both 
ends,  yet  various  authorities  are  interpreting  this  price  not 
to  include  the  threads.  I  would  like  to  have  that  item  writ- 
ten intelligently  so  that  there  will  be  no  question  of  a  doubt 
left.    I  move  that  Item  6 1  be  corrected  to  read : 

Nipples  12  in.,  or  lcs3  in  length,  threaded  on  both  ends. 

The  motion  was  seconded  and  carried. 

Rule  107 

Mr.  Jameson:  I  move  that  we  ask  that  Rule  107  be  re- 
arranged so  that  the  items  shall  appear  alphabetically.  Some 
jobs  are  hidden  away  in  there  until  it  takes  a  man's  time  to 
locate  them  and  it  is  not  businesslike. 

The  motion  was  seconded  and  carried. 
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Mr.  Jameson:  Items  85,  112  and  219,  Rule  107:  What 
labor  is  to  be  charged  for  a  center  pin  applied  with  renewal 
of  center  plate  and  the  jacking  of  the  car? 

When  you  take  a  combination  of  those  items,  the  question 
is  open  whether  each  item  should  be  charged  as  stated  in  the 
rule,  no  one  item  referring  to  the  other.  When  you  make  up 
a  sample  repair  card  and  charge  one  key  center  pin,  one  hour 
and  two-tenths  labor;  one  body  center  plate  on  a  bolt  basis, 
four  body  center  plate  bolts,  one  hour  and  six-tenths;  car 
jacked,  one  hour  and  five-tenths,  it  seems  to  be  rather  an 
exorbitant  charge. 

I  move  that  we  add  to  Item  112: 

Not  to  be  allowed  when  center  plate  is  renewed. 

That  means  that  you  would  allow  no  extra  charge  for  re- 
newing a  center  pin  when  the  center  plate  was  renewed  at  the 
same  time  at  the  same  end. 

The  motion  was  seconded  and  carried. 

M.  E.  Fitzgerald:  Item  42a,  page  125,  allowing  one  hour 
for  tightening  truss  rods  on  a  loaded  car,  and  Item  35  which 
allows  one  hour  for  applying  the  queen  post  including  the 
R.  &  R.  of  tumbuckle  and  two  nuts  or  two  lags.  This  rule 
would  allow  one  hour  for  tightening  a  truss  rod  on  a  loaded 
car  and  only  one  hour  for  tightening  the  rod  and  removing 
the  queen  post  on  another  car. 

I  move  that  the  rule  be  revised  to  include  an  allowance  for 
the  queen  post  in  excess  of  the  one  hour  for  tightening  the  rod. 

The  motion  was  seconded  and  carried. 

E.  H.  Mattingley:  I  would  like  to  get  an  expression  from 
some  of  the  bill  men  as  to  the  advisability  of  rendering  a 
separate  bill  for  the  light  weighing  of  cars.  At  the  present 
time  all  bills  for  the  repacking  of  journal  boxes  are  rendered 
separately  from  the  bill  for  the  repairs.  As  the  light  weigh- 
ing is  not  a  maintenance  charge,  should  we  not  have  a  sepa- 
rate bill  for  the  light  weighing? 

Mr.  Martin:  We  are  burdened  to  death  with  separate 
bills.  That  question  has  come  up  in  the  auditing  depart- 
ment as  to  whether  it  should  be  separated.  It  has  been  con- 
sidered that  the  item  is  not  of  enough  importance  to  separate 
it.  We  made  a  mistake  when  we  made  a  separate  charge  for 
packing  bcxc^ 

President  Pendleton:  I  have  two  communications*  ad- 
dressed to  the  secretary,  from  W.  J.  Morris,  master  car 
builder,  Atlanta,  Birmingham  &  Atlantic,  recommending 
changes  in  Rule  107,  Item  401A,  on  the  ground  that  the 
charges  of  labor  for  renewing  or  replacing  truck  springs  is 
entirely  too  small  for  the  actual  time  taken  to  do  this  work, 
since  Ainder  ordinary  conditions  all  truck  springs  cannot  be 
replaced  in  one  cluster  in  the  allotted  time;  and  suggesting 
that  an  interpretation  be  requested  on  Items  430  and  431, 
referring  to  the  application  of  bolts  over  six  inches  in  length 
in  connection  with  the  renewal  of  couplers. 

C.  C.  Stone  (Southern) :  I  move  that  we  ask  the  Asso- 
ciation to  change  Item  431  to  read, 

"When  not  on  any  bolt  of  six  inches  or  less  in  length." 

instead  of  having- it  read  "Six  inches  or  more." 
The  motion  was  seconded  and  carried. 

Chairman  Gainey:  What  about  the  springs,  that  is,  Item 
401A? 

President  Pendleton:  The  second  paragraph  of  Mr. 
Morris'  letter  reads,  "For  your  information  this  matter  was 
referred  to  the  Committee  on  Prices  for  Labor  and  Material 
at  a  recent  meeting  of  the  American  Railroad  Association  and 
they  decided  that  the  additional  charge  for  jacking  should 
not  be  allowed,  covered  by  Item  401A." 

Mr.  Jameson:     It  seems  that  disposes  of  it. 

On  Item  64  there  is  considerable  confusion  among  the  bill 
clerks  as  to  the  proper  labor  charge  for  a  dead  lever  guide. 
The  item  reads,  "Brake  lever  guide  or  carrier,  renewed,  each, 
five-tenths."    We  have  been  holding  that  that  covered  a  dead 


lever  guide.  However,  some  of  our  car  foremen  believe  that 
it  covers  the  carrier  to  the  floating  lever  under  the  center  of 
the  car,  and  the  dead  lever  guide  comes  under  the  head  of 
brake  connections,  rod  or  lever,  or  connection  pin,  two-tenths. 
We  have  dead  lever  guides  that  are  bolted  to  the  truck  bolster 
and  others  that  are  secured  with  a  key  bolt. 

Chairman  Gainey:  There  are  a  great  many  of  them 
riveted  on.  I  think  that  the  committee  intended  it  for  the 
dead  lever  guide,  only  they  put  the  two  words  in  there,  guide 
or  carrier. 

Mr.  Owen:  I  move  that  Item  64,  Rule  107  be  changed  to 
read:  -       ■■;;;■ 

■'Brake  lever   guide  or   carrier  to  be   charged   on   the  bolt  or   rivet   bagis 
including  key  bolts." 

There  is  a  price  for  key  bolts,  I  believe,  which  will  cover 
that  on  the  bolt  and  rivet  basis. 

Mr.  Jameson:  I  think  that  ought  to  read.  "On  a  rivet, 
bolt  or  key  bolt  basis." 

The  motion  was  seconded  and  carried. 

M.  E.  Fitzgerald:  I  move  that  the  word  "hanger,"  the 
second  word  in  Item  60A,  be  changed  to  "bearing,"'  making 
it  read:  -     ' 

"Iirake  bearing  secured  by  co1u-iin  'olts.  Cl'arpp  for  coUimii  and  brake 
hanger  bolts  used  in  securing  same;  allow  for  jacketing  car  when  necessary." 

A  brake  hanger  is  not  so  secured;  it  means  brake  bearing. 

The  mx)tion  was  seconded  and  carried. 

Mr.  Jameson:  Item  258  of  Rule  107  reads:  "Renailing 
roofing  or  siding,  per  lineal  foot  of  nailing  stringer,  one 
cent."  We  have  no  charge  for  renailing  flooring  and  I  think 
we  should  be  given  one.  I  move  that  this  item  be  changed 
to  read:  V .• 

"Renailing  roofing,  siding  or  flooring,  per  lineal   foot  of  nailing  stringer, 

one   cent." 

The  motion  was  seconded  and  carried. 

E.  H.  Mattingley:  I  do  not  believe  there  is  any  item  in 
Rule  107  that  carries  a  labor  charge  for  the  framing  of  side 
ladder  sills  or  cripple  posts  in  connection  with  the  removal 
of  corner  posts  or  other  repairs.  There  should  be  some  labor 
charge  other  than  on  a  bolt  or  rivet  basis  because  bolt  basis 
will  not  allow  sufficient  labor  for  framing  of  those  parts.  I 
make  that  a  motion. 

The  motion  was  seconded. 

M.  E.  Fitzgerald:  The  price  of  lumber  includes  all 
framing  in  every  case.  I  do  not  see  why  we  should  make  a 
special  provision  for  ladder  sides. 

E.  H.  Mattingley:  Does  the  price  of  the  lumber,  which 
is  eleven  cents  a  foot,  take  care  of  the  cost  of  the  lumber 
and  application,  including  the  framing? 

A.  S.  Sternberg:  It  might  not  in  just  this  one  case  of 
ladder  sides,  but  as  a  whole  it  does.    It  is  a  very  good  price. 

Mr.  Owen:  As  a  rule  ladder  sides  are  taken  out  of  stuff 
that  is  ripped  from  heavier  timbers  and  it  is  not  very  often, 
unless  they  are  putting  on  a  great  many  ladder  sides,  that  it 
has  to  come  out  of  new  material.  The  same  thing  applies  to 
dead  woods  on  13 8 A  on  a  bolt  and  rivet  basis;  you  haven't 
sufficient  to  cover  your  framing. 

E,  H.  Mattingley:  It  is  also  true  that  the  present  rules 
do  not  provide  for  sufficient  labor  for  the  dead  block.  The 
charge  on  the  bolt  and  nut  basis,  if  the  dead  wood  is  secured 
in  place  by  body  truss  rods  only,  labor  for  2.1  hours  for 
nuts  and  lag  screws  is  not  sufficient,  taking  into  consideraticHi 
the  framing  of  the  dead  wood. 

Mr.  Owen:  Most  of  the  dead  woods  do  not  average  over 
about  thirty  inches  in  length  and  they  come  off  of  the  ends 
of  timbers. 

E.  H.  Mattingley:  I  cannot  agree  that  the  dead  woods 
as  a  rule  are  made  from  scrap.  It  is  very  often  necessary  to 
rip  or  cut  down  a  large  piece  of  timber  to  make  a  dead  block. 
Wood  used  for  such  purposes  must  be  sound  and  of  good 
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qualit}'.  and  if  you  are  going  to  use  scrap,  you  are  not  com- 
plying with  the  rules. 

Tke  motion  was  lost. 

yi.  E.  Fitzgerald :  In  connection  with  repairs  to  tank  cars 
I  call  your  attention  to  Item  278B  which  reads,  "Running 
board,  tank  cars,  end  or  side,  renewed;  per  lineal  foot,  in- 
cluding all  bolts,  fitting  and  boring,  eleven  cents  a  foot."  It 
is  impossible  to  recover  thirty  per  cent  of  the  value  of  material 
and  work  performed  in  repairing  running  boards  on  tank 
cars.  I  move  that  a  new  price  be  applied  to  Item  278B.  In 
many  cases  we  have  sixty-nine  bolts  in  the  corner  of  a  tank 
car  and  it  would  not  pay  for  the  bolts. 
-  The  motion  ivas  seconded  and  carried. 

'Sir.  Jameson:  Item  275 A  reads,  "Running  boards,  lati- 
tudinal, from  side  ladder  to  longitudinal  running  board,  se- 
cured by  bolts,  renewed,  per  single  board,  four-tenths  hours 
for  ordinary  cars  and  for  refrigerator  cars,  four  hundredths 
hours."  It  is  an  error  in  printing.  I  move  that  we  ask  that 
it  be  corrected. 

...:•  The  motion  ivas  seconded  and  carried. 
';  E.  H.  Mattingley:  I  move  that  a  resolution  be  presented 
by  this  Association  to  the  Arbitration  Committee  calling  par- 
ticular attention  to  the  large  number  of  tank  cars  now  in 
service  and  the  very  few  items  listed  in  Rules  101  and  107 
to  cover  charges  for  repairs  to  tank  cars,  requesting  them  to 
give  the  matter  special  attention  and  provide  more  charges 
for  such  work. 

The  motion  was  seconded. 
r  Secretar}-  Elliott:  The  underframe  should  be  covered  in 
the  other  rules.  It  seems  to  me  on  the  tank  itself  is  pretty 
well  covered  on  the  rivet  basis,  hours  labor  for  straightening, 
testing,  etc.  Do  you  have  any  items  in  mind  that  are  not 
covered?  '■ '' -  ^i^^yi ' ' '" 
'•.  E.  H.  Mattingley:  A  great  many  of  our  tank  car  friends 
are  making  repairs  to  the  tank  itself,  and  billing  for  boiler 
maker  labor,  blacksmith  labor,  etc.;  there  are  many  different 
rates  in  effect  at  those  plants  and  they  are  not  uniform.  The 
price  committee  should  be  able  to  provide  ample  charges,  as 
they  have  done  for  the  steel  underframe  of  the  same  car,  to 
compensate  the  owner  for  the  repairs  made  by  him.  Why 
could  we  not  have  uniform  charges  for  that  work  and  get 
away  from  this  unnecessary  correspondence? 

Mr.  Jameson:  We  have  an  item  in  Rule  107  that  covers 
those  repairs.  Item  443  reads:  "Repairs  of  steel  tanks  of 
steel  cars;  labor  repairing  and  testing,  per  hour,  $1.45."  I 
believe  that  word  "Steel''  has  been  stricken  out,  making  it 
read:  "Repairs  of  steel  tanks  of  tank  cars;  labor  repairing 
and  testing,  per  hour,  $1.45." 

F.  H.  Hanson:  I  agree  with  Mr,  Mattingley,  but  we  re- 
cently have  had  several  cases  where  the  owner  would  pre- 
sent a  bill  showing  possibly  a  third  or  a  half  more  than  the 
M.  C.  B.  prices  per  hour,  and  when  we  would  refer  them  to 
the  A.  R.  A.  rules  they  would  say,  "We  are  not  a  party  to 
this;  we  do  not  care  what  your  prices  are.  This  is  what  it 
cost  us  to  get  the  tank  repaired  and  this  is  what  we  expect 
you  to  pay.  Since  some  of  those  cases  came  up  with  us,  we 
issued  a  defect  card,  accompanied  with  a  letter  telling  them, 
"This  carries  with  it  information  making  the  repairs  cov- 
ered by  the  defect  card  in  accordance  with  the  A.  R.  A. 
rules."  In  one  case  that  I  recently  know  of,  the  owner  came 
back  and  told  us  that  it  would  be  impossible  for  him  to  get 
his  car  repaired  on  that  basis  and  if  we  would  not  stand  the 
extra  charge  he  preferred  that  we  take  the  car  in  our  shops 
and  put  it  in  good  condition,  which  we  did.  I  would  like 
to  know  how  you  are  going  to  get  a  rule  covering  that. 

P.  M.  Kilroy:  The  defect  card,  when  you  attach  it  to  the 
car,  governs  the  price  that  shall  be  charged  between  parties 
to  the  rules.  You  cannot  bind  an  outsider  by  virtue  of  at- 
taching a  defect  card  to  the  car.  That  is  the  reason  tank  car 
companies  are  charging  you  what  it  really  costs  them. 


E.  H.  Mattingley :  I  have  in  mind  the  tank  car  companies 
that  are  parties  to  the  present  rules.  Most  of  our  large  tank 
car  companies  are  parties  to  the  rules. 

Mr.  Martin:  The  great  trouble  with  bills  for  repairs  to 
tank  cars  is  that  there  is  no  uniformity.  You  get  a  bill  and 
you  get  so  many  hours  labor  in  accordance  with  Rule  107, 
Item  443.  It  is  a  practical  impossibility  under  the  present 
rules  to  check  the  repairs  to  a  tank  car.  I  do  not  see  why  we 
cannot  get  to  a  rivet  basis  on  repairing  the  cistern  of  a  car. 

The  motion  was  carried. 

C.  C.  Stone:  I  move  that  Item  158  of  Rule  101  be  placed 
in  Rule  107.  Rule  101  covers  material  charges  and  Rule 
107,  labor  charges. 

The  motion  was  seconded. 

Secretary  Elliott:  You  would  have  the  same  confliction 
when  you  got  to  Rule  107  as  now.  When  you  get  to  Rule 
107  you  could  as  well  ask  to  have  it  put  back  in  101  again. 
It  is  a  double  charge,  isn't  it?     It  is  a  net  charge. 

C.  C.  Stone :     It  used  to  be  a  net  charge  but  it  is  not  now. 

The  motion  was  carried. 

Mr.  Jameson:  Items  170  to  176  inclusive,  are  draft  timber 
items.  None  of  these  items  specifies  that  it  includes  the 
R.  and  R.  of  coupler.  The  question  has  been  raised,  is  it 
proper  to  make  labor  charge  for  the  R.  and  R.  of  coupler,  as 
per  item  of  107  in  addition  to  the  labor  shown  for  the  above 
draft  timber  items?  Rule  110  now  being  eliminated  leaves 
this  an  open  question.  Further,  the  labor  on  the  majority 
of  the  draft  timber  items  has  been  reduced,  contrary  to  the 
general  increase  of  labor  items  which,  to  my  mind,  indicates 
that  the  price  committee  intended  that  we  should  charge  for 
the  R.  and  R.  of  coupler  when  draft  timbers  were  R.  and  R. 
or  renewed. 

I  move  that  Items  170  to  176  of  Rule  107  include  coupler 
R.  and  R. 

The  motion  was  seconded. 

M.  E.  Fitzgerald:  You  previously  stated  that  the  labor 
charge  now  quoted  was  reduced  and  you  wanted  it  added,  I 
believe.     If  so,  your  motion  as  put  is  wrong. 

Mr.  Jameson:  I  said  exactly  what  I  intended  to  say. 
Under  the  present  reading  of  the  rules,  I  believe  that  you  have 
a  perfect  right  and  can  substantiate  your  charge  for  coupler 
R.  and  R.  at  the  same  time  draft  timbers  are  R.  and  R. 
renewed.  However,  I  do  not  believe  you  should  have  four 
hours  additional  for  applying  coupler  with  draft  timbers. 
Therefore,  I  made  my  motion  as  I  think  it  really  should  be. 
Under  the  rules  as  they  now  read,  you  can  charge  for  coupler 
R.  and  R.  That  is  my  opinion.  I  think  that  the  draft 
timber  items  should  include  the  R.  and  R.  of  coupler  as  it 
does  the  other  items. 

Mr.  Martin:  I  think  the  intent  is  to  eliminate  overlap- 
ping labor  and  as  far  as  possible  to  make  the  labor  charge 
on  each  and  every  individual  item.  I  think  that  the  charge 
as  it  is,  allowing  for  the  R.  and  R.  of  coupler  in  addition  to 
the  charge  is  proper. 

A.  S.  Sternberg:  Page  120,  Rule  107  says:  "Unless  other- 
wise specified,  the  labor  allowances  include  all  work  neces- 
sary to  complete  each  item  of  repairs."  It  appears  to  me  that 
takes  care  of  it. 

Chairman  Gainey:  Strict  reading  of  the  rules  does  not 
allow  you  for  dropping  that  coupler  and  putting  it  up.  It 
pays  you  for  putting  up  the  draft  timber  and  all  work  in- 
cluded in  that  and  the  rule  is  plain  on  that. 

The  motion  was  lost. 

Mr.  Jameson:  Then  I  would  like  to  have  this  body  ex- 
press an  opinion  on  that.  I  move  that  we  go  on  record  to 
the  effect  that  Items  170  to  176  of  Rule  107  include  the 
R.  and  R.  of  coupler. 

The  motion  was  seconded  and  carried. 

( The  proceedings  of  the  meeting  will  he  concluded  in  the 
July  issue.) 


Labor  Board  Announces  General  Wage  Reduction 

Average  Decrease  in  Rail  Rates  Is  12  Per  Cent; 
Shop  Crafts  Cut  8  Cents  an  Hour,  or  9  Per  Cent 


A  GENERAL  wage  reduction  in  which  the  rates  for 
practically  all  shop  employees  were  lowered  8  cents 
an  hour  was  announced  by  the  Railroad  Labor  Board 
on  May  31.  The  ruling  it  is  estimated  will  reduce  the  total 
payrolls  of  the  railroads  about  $400,000,000  a  year.  The 
reduction  becomes  effective  July  1,  the  date  which  the  na- 
tional agreements  will  be  abrogated. 

The  average  percentage  of  reduction,  as  estimated  by 
memberb  of  the  J^abor  Board,  is  12  per  cent.  The  decreases 
in  wage  rates  vary  from  5  to  13  cents,  or  from  5  to  20  per 
cent.  Ihe  majority  of  the  shop  crafts  receive  a  reduction  of 
9  per  cent,  while  car  repairers'  wages  are  cut  about  10  per 
cent.  For  section  men  the  reduction  is  approximately  18  per 
cent  and  completelv  wipes  cut  the  increase  granted  in  the 
wage  award  of  July,  1920.  The  pay  of  common  labor,  on 
which  the  railroads  sought  to  obtain  tlie  greatest  reduction, 

is  to  be  cut  6  to  Sji  cents  an  hour. 

Passenger  and  freight  engineers,  who  received  increases 
of  10  to  13  cents  an  hour  by  the  1920  award,  are  to  be  cut 
6  and  8  cents  an  hour  respectively.  Passenger  and  freight 
conductors  who  received  increases  of  12  3^  and  13  cents  in 
1920  are  cut  7^  and  8  cents  by  the  new  schedule.  The 
smallest  reduction  will  apply  to  office  boys  and  other  em- 
ployees under  18  years  old  who  will  receive  5  cents  an  hour 
less  after  July  1.  This  takes  away  the  increase  granted 
last  year. 

Clerks  are  reclassified  so  that  entering  clerks  will  receive 
a  monthly  salary-  of  $67.50  for  the  first  six  months  and 
$77.50  for  the  second  six  months  of  service.  Clerks  with 
less  than  one  year's  experience  now  receive  $120. 

A  new  monthly  schedule  for  floating  equipment  employees 
on  ferries,  tugs  and  steam  lighters  gives  captains  $200,  en- 
gineers $190,  and  firemen  and  oilers  $140.  On  lighters  and 
barges  captains  will  receive  $120  to  $150;  engineers,  $140 
to  $160,  and  mates,  $100. 

New  Rates  Will  Be  Applied  on  All  Roads 

While  the  decision  affects  only  104  roads,  it  will  apply 
eventually  to  every  railway  in  the  country.  About  100  roads 
whose  requests  for  reductions  were  filed  after  April  18,  when 
the  hearing  started,  will  present  their  cases  to  the  board 
commencing  June  6.  Some  of  the  roads  sought  reductions 
in  common  labor  only;  others  included  other  groups  and 
some  have  asked  new  wage  scales  for  all  classes.  The  board's 
decision  sets  up  new  uniform  scales  for  all  groups  of  em- 
ployees and  instructs  each  company  involved  to  apply  the 
new  scales  to  the  special  groups  whose  pay  it  has  asked  to 
have  reduced. 

Reduced  costs  of  living  and  reduced  wages  in  other  indus- 
tries were  the  major  factors  on  which  the  wage  cuts  were 
based  by  the  board.  The  decision  points  out  that  the  ad- 
justment period  has  produced  conditions  in  whose  burdens 
all  have  to  share.  It  says  the  wage  problem  with  which 
it  dealt  is  an  economic  one  and  should  not  be  regarded  as 
a  struggle  between  capital  and  labor  or  the  managements 
and  employees. 

In  a  supplemental  memorandum  the  board  points  out  that 
during  government  control  the  wages  of  railway  employees 
were  increased  from  an  average  of  $78  a  month  in  December, 
1917,  to  $116  in  January,  1920,  or  about  20  per  cent.  The 
board's  decision  last  year,  effective  May  1,  1920,  increased 
wages  22  per  cent,  or  to  an  average  of  $141  a  month.  After 
this   increase   the   workers,   according  to  the   findings,   were 


receiving  an  average  of  81  per  cent  more  than  they  were 
getting  before  Federal  control  and  about  10  per  cent  of  tlie 
number,  chiefly  the  lower  paid  uns^Ued  workers,  had  re- 
ceived increases  in  excess  of  100  pej?  cent.  The  board  esti- 
mates that  the  cuts  of  12  per  cent  would  mean  an  average 
monthly  wage  of  about  $125  for  all  employees. 

In  its  decision  the  board  sets  forth  some  of  the  conclusions 
on  which  i:  acted  as  follows:  It  finds  that  since  the  rendi- 
tion of  its  decision  No.  2  (last  year's  wage  increase)  there 
has  been  a  decrease  in  the  cost  of  living.  What  that  de- 
crease has  been  it  is  impossible  to  state  with  mathematical 
accuracy,  or  even  what  the  general  average  for  the  United 
States  has  been  up  to  and  on  any  given  date.  The  machinery 
for  procuring  and  stating  with  accuracy  the  data  to  fix  this 
is  by  no  means  perfect.  The  decreases  vary  greatly  accord- 
ing to  the  locality,  and  affect  different  persons  in  different 
degrees.  In  the  cities  the  general  decreases  in  some  lines 
have  been  offset  to  some  extent  by  the  high  rents.  In  some 
of  the  items  in  the  cost  of  living  the  fall  in  prices  has  been 
great,  in  others  much  less. 

The  board  also  finds  that  the  scale  of  wages  for  similar 
kinds  of  work  in  other  industries  has  in  general  been  de- 
creased. The  decreases  vary  in  different  industries  and  in 
different  localities.  There  has  been  a  decrease  and  the  pres- 
ent tendency  is  downward. 

But  the  most  unfortunate  condition  is  that  in  many  locali- 
ties large  numbers  are  out  of  employment  on  account  of  the 
prevailing  depression  and  hence  without  wages. 

In  a  decision  of  this  character  it  is  not  practical  to  fix 
rates  applying  with  exact  ratio  to  each  individual  employee 
and  each  separate  localit}-,  for  the  reason  that  necessity  com- 
pels the  board  to  accept  certain  standardizations  of  pay  for 
railroad  employees.  But  these  standards  are  now  somewhat 
different  in  different  regions  and  so  the  decreases  will  have 
relatively  the  same  general  effect. 

There  are  certain  facts  and  conditions  known  to  all  and 
which  can  neither  be  disputed  nor  ignored.  Whatever  may 
be  said  as  to  the  origin  or  contributing  causes  there  has  been 
and  is  a  marked,  and  to  some  extent  distressing  and  disas- 
trous, depression  in  business  and  industry  affecting  the  en- 
tire country  and  some  lines  of  production  most  seriously.  As 
a  result  heavy  financial  losses  have  been  suffered  and  many 
hundreds  of  thousands  thrown  out  of  employment  and  de- 
prived of  all  wages  and  this  loss  of  purchasing  power  by 
them  has  in  turn  accelerated  the  general  depression  by  re- 
ducing the  demand  for  the  products  they  would  otherwise 
have  purchased. 

While  it  has  been  argued  that  the  fall  in  prices  has  not 
reached  the  consumer  to  any  large  extent,  it  has  without 
question  most  disastrously  reached  and  affected  the  pro- 
ducers, especially  some  lines  of  manufacture  and  the  agri- 
cultural classes.  It  should  be  recognized  by  all  that  the 
problem  befwe  us  is  chiefly  an  economic  one  and  we  are  all 
confronted  by  adverse  and  troublesome  conditions  which 
every  one  must  help  to  solve. 

Details  of  Wage  Cuts 

The  reductions  per  hour  for  the  various  classes  of  em- 
ployees under  the  decision  are  as  follows: 

Article  II — Clerical  and  Station  Forces 

For  the  specific  classes  of  emplovees  listed  herein  and 
named  or  referred  to  in  connection  with  a  carrier  affected  by 
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this  decision,  use  the  following  schedule  of  decreases  per 
hour: 

(Note — For  clerks  without  previous  experience  hereafter  entering  the 
service  of  a  carrier,  rates  of  wages  specified  in  Sec.  3  (b),  this  article,  are 
hereby   established.) 

Sec.  1.  Storekeepers,  assistant  storekeepers,  chief  clerks,  foremen,  sub- 
foremen   and    other   clerical    supervisory    forces 6  cents. 

Sec.  2.  (a)  Clerks  with  an  experience  of  two  (2)  or  more  years  in 
'railroad  clerical  work,  or  clerical  work  of  a  similar  nature  in  other  industries, 
or  where  their  cumulative  experience  in  each  clerical  work  ia  not  less  than 
two    (2)    years 6  cents. 

(b)  Clerks  with  an  experience  of  one  (1)  yeai  and  less  than  two  (2) 
j^ears  in  railroad  clerical  work,  or  clerical  work  of  a  similar  nature  in 
other  industries,  or  where  their  cumulative  experience  in  such  clerical 
woik  is  not  less  then  one  (1)  year 13  cents. 

Sec.  3.  (a)  Clerks  whose  experience  as  above  defined  is  less  than  one  (1) 
year    6'/,    cents. 

(b)  Clerks  without  previotis  experience  hereafter  entering  the  service 
v/ill  be  paid  a  monthly  salary  at  the  rate  of  sixty-seven  dollars  and  fifty 
cent.s  ($67.50)  per  month  for  the  first  six  (6)  months,  and  seventy-seven 
dollars  and  fifty  cents  ($77.50)   per  month  for  the  second  six  (6)  months. 

Sec.  4.  Train  and  engine  crew  callers,  assistant  station  masters,  train 
announcers,  gatemen  and  baggage  and  parcel  room  employees  (other  than 
clerks)     10    cents. 

Sec.  5.  .Janitors,  elevator  and  telephone  switchboard  operators,  office, 
station  and  warehouse  watchmen,  and  employees  engaged  in  assorting, 
way  bills  and  tickets,  operating  appliances  or  machines  for  perforating, 
addressing  envelopes,  numbering  claims  and  other  papers,  gathering  and 
distributing  mail,  adjusting  dictaphone  cylinders  and  other  similar  work.... 

10    cents 

.  •■  Sec.  6.  Office  boys,  messengers,  chore  boys,  and  other  employees  under 
eighteen  years  of  age,  filling  similar  positions,  and  station  attendants. 5  cents. 

Sec.  7.  Station,  platform,  warehouse,  transfer,  dock,  pier,  storeroom, 
stock  room  and  team-track  freight  handlers  of  truckers,  and  others  simi- 
larly   employed 6    cents. 

Sec.  a.  The  following  differentials  shall  be  maintained  between  truckers 
'  and  the  classes  named  below: 

(a)  Se.xlers,    scalers   and    fruit    and    perishable    inspectors,    one    (1)    cent 
per  hour  above  truckers'  rate  as  established  under   section  7. 

(b)  Stowers  or  stevedores,  callers  or  loaders,  locators  and  coopers, 
two  (2)  cents  per  hour  above  truckers'  rate  as  established  under  section  7. 
The  above  shall  not  operate  to  decrease  any  existing  differentials. 

Sec.  9.  All  common  laborers  in  and  around  stations,  store  houses  and 
warehouses,   not   otherwise   provided   for Syi    cents. 

Article  IV — Shop  Employees 

(Note — For  car  cleaners'  rates  of  wages  fixed  by  a  differential  shown  in 
•  section   4,   this  article,   are   hereby   established.) 

Sec.  1.     .Supervisory   forces 8  cents. 

Sec.  2.  Machinists,  boilermakers,  blacksmiths,  sheet  metal  workers,  elec- 
trical workers,  carmen,  moulders,  cupola  tenders  and  coremakers,  includ- 
ing  those   with   less   than    four   years'    experience,   all   crafts 8   cents. 

Sec.   3.     Regular  and   helper  apprentices  and   helpers,  all  classes.. 8  cents. 
Sec.    4.     Car   cleaners    shall    be    paid    a    rate    of    two    (2)    cents    per   hour 
-above   the    rate   established    in    section    6    of    article    III,   this   decision,   for 
.  regular  track  laborers  at  points  where  car  cleaners  are   employed. 

.r-'.  vV.  ■  ..;_r       Article  VI — Engine  Service  Employees 

■  ":;'.  1    V'..".   .  Sec.    1. — Passenger    Service 

■  *"  ''€tUB-  ■'  Per  mile  Per  day 

Engineers   and   motormen $0.48  $0.48 

Firemen    (coal   or  oil) .48  .48 

Helpers  (electric)    .48  .48 

Sec.    2. — Freight    Service 

■  •;  Engineers  (steam,  electric  or  other  power) $0.64         $0.64 

Firemen    (coal    or    oil ) .64  .64 

Helpers  (electric)    .64  .64 

.•  :           Sec.  3. — Yard  Service  Pgr  hour 

Engineers    .' . .'.'. $0.08 

Firemen  (coal  or  oil) .08 

Helpers    (electric)     .08 

Sec.  4. — Hostler  Service  Pej.  jay 

Outside  hostlers    $0.64 

Inside   hostlers    64 

Helpers    .  .« « ._.  «•  ».•  <!' '"^ 

Article  VII — Train  Service  Employees 

Sec.    1. — Passenger    Service 

Gass                                                                   Per  mile  Per  day  Per  month 

•-..Conductors     $0,004  |0.60  $18.00 

-Assistant    conductors    or   ticket    collectors..          .004  .60  18.00 
Baggagemen      handling     both      express     and 

dynamo    004  .«0  18.00 

Baggagemen   handling  express 004  .60  18.00 

Baggagemen     004  .60  18.00 

Flagmen    and    brakemen 004  .60  18.00 

Sec.    2. — Suburban    Service    (Exclusive) 

f-' Conductors     $0,004  $0.60  $18.00 

.    Ticket    collectors     004  .60  18.00 

':  Guards    performing    duties    of    brakemen    or 

flagmen    004  .60  18.00 

Sec.   3. — Freight    Service 

Conductors    (through)     $0.64  $0.64  

Flapmen    and    brakemen    (through) 64  .64  .... 

Conductors    (local    or    way    freight) .64  ,64  .... 

Flagmen     and     brakemen     (local     or     way 

freight)     64  .64  


Class 
Foremen 

Sec.    4.— Yard    Service 
Per  mile 

Per  day 
.64 
.64 
.64 

Per  month 

Help«  rs    

.... 

Switchtenders    

.... 

.... 

Article  VIII — Stationary   Engine    (Steam)    and   Boiler   Room 

Employees 


Sec.  1.     Stationary   engineers    (steam) 

Sec.   2.      Stationary    firemen   and    engine   room   oilers. 
Sec.  3.     Boiler  room  water  tenders  and  ctal  passers. 


$0.08 
.08 
.06 


Article  XII  -Miscellaneous   Employees 


Sec.  1.  For  miscellaneous  classes  of  supervisors  and  employees  in  the 
hereinbefore  named  departments  properly  before  the  Labor  Board  and 
named  in  connection  with  a  carrier  affected  by  this  decision,  deduct  an 
amount  equal  to  the  decreases  made  for  the  resi>ective  classes  to  which 
the  miscellaneous  classes  herein  referred  to  are  analogous. 

Sec.  2.  The  intent  of  this  article  is  to  extend  this  decision  to  certain 
miscellaneous  classes  of  supervisors  and  employees  submitted  by  the  car- 
riers, not  specifically  listed  under  any  section  in  the  classified  schedules 
of  decreases,  and  authorize  decreases  for  such  employees  in  the  same 
amoimts  as  provided  in  the  schedules  of  decreases  for  analogous  service. 

Article  XIII — General  Application 

The  general  regulations  governing  the  application  of  this  decision  are 
as    follows: 

Sec.  1.  The  provisions  of  this  decision  will  not  apply  in  cases  where 
amounts  less  than  thirty  dollars  per  month  are  paid  to  individuals  for 
special  service  which  takes  only  a  part  of  their  time  from  outside  employ- 
ment  or   business. 

Sec.  2.  Decreases  specified  in  this  decision  are  to  be  deducted  on  the 
following  fasis:  (a)  For  emplcyees  jwid  by  the  hour,  deduct  the  hooirly 
decrease  from  the  hourly  rate,  (b)  For  employees  paid  by  the  day,  de- 
duct eight  times  the  hourly  decrease  from  the  daily  rate,  (c)  For  employees 
paid  by  the  month,  deduct  two  hundred  four  times  the  hourly  decrease 
from    the    monthly    rate. 

Sec.  3.  The  decreases  in  wages  and  the  rates  hereby  established  shall 
be  incorporated  in  and  become  a  part  of  existing  agreements  or  schedules 
or  future  negotiated  agreements  or  schedules,  and  shall  remain  in  effect  until 
or  unless  changed  in  the  manner  provided  by  the  Transportation  Act,  1920. 

Sec.  4.  It  is  not  intended  in  this  decision  to  include  or  make  decreases 
in  wages  for  any  officials  of  the  carriers  affected  except  that  class  desig- 
nated in  the  Transportation  Act,  1920,  as  "Subordinate  Officials"  and  who 
are  included  in  the  act  within  the  jurisdiction  of  this  board.  The  act 
provides  that  the  term  "Subordinate  Officials"  includes  officials  of  carriers 
of  such  class  or  rank  as  the  Interstate  Commerce  Commission  shall  desig- 
nate by  regulation  duly  formulated  and  issued.  Hence,  whenever  in  this^ 
decision  words  are  used,  such  as  foremen,  supervisors,  etc.,  which  may 
apply  to  officials,  such  words  are  intended  to  apply  to  only  such  classes  of 
subordinate  officials  as  are  now  or  may  hereafter  be  defined  and  classified 
by  the  Interstate  Comm-^rce  Commission  as  "Subordinate  Officials"  within 
the  meaning  of  the  Transportation  Act,   1920. 

The  decision  stipulates  that  its  provisions  are  not  to  apply 
in  cases  of  employees  receiving  less  than  $30  a  month  for 
special  service  requiring  only  part  time. 

Railway  executives  expressed  disappointment  when  in- 
formed of  the  decreases  and  several  stated  they  considered 
them  inadequate  under  present  conditions.  B.  M.  Jewell, 
president  of  the  Railroad  Department  of  the  American  Fed- 
eration of  Labor,  refused  to  make  any  comment. 


Device    for    Spreading    Locomotive    Frames 

The  illustration  shows  a  device  for  spreading  locomotive 
frames  previous  to  Thermit  welding.  It  was  developed  by 
the  blacksmith  foreman  of  the  Yazoo  &  Mississippi  Valley 
at  Vicksburg,  Miss.,  and  can  be  used  between  pedestals  or 
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Adjustable  Frame  Spreading   Device 

long  sections  of  frames  by  applying  different  length  screws. 
The  device  is  simple,  effective  and  easily  manufactured  in 
any  railroad  shop. 
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High  Production  Double  Axle  Lathe 


MANY  valuable  features  are  included  in  the  heavy  duty 
double  axle  lathe  recently  developed  by  the  Putnam 
Machine  Works  of  Manning,  Maxwell  &  Moore,  Inc., 
Fitch  burg,  Mass.  These  features  include  ease  of  manipu- 
lation, accuracy  and  plenty  of  power  and  weight  to  take 
heavy  cuts  without  vibrating.  The  general  ruggedness  of  the 
machine  as  a  whole  is  evident  from  the  illustration. 

The  machine  bed  is  a  deep  box  section  with  side  walls 
connected  at  short  intervals  by  broad  box  ties.  Longitudinal 
trusses  are  provided,  having  cast  racks  against  which  the 
tailstocks  are  braced  for  severe  duty.  The  center  driving 
head  has  broad  faced  herringbone  gears  and 
the  pinion  runs  in  an  oil  bath,  thus  afford- 
ing constant  lubrication  for  itself  and  the 
mating  gear.  The  large  drum,  having  an 
opening  of  16  in.  through  which  the  axle 
passes  to  be  mounted  on  the  centers,  runs  in 
bronze  bushed  bearings,  one  on  each  side  of 
the  gear.  The  drive  is  imparted  to  the  axle 
by  means  of  a  double  tailed  steel  dog  which 
bears   against   cast  lugs  on  the  equalizing 


are  absorbed  by  large  ball  bearings.  The  feed  is  thrown  in 
or  out  of  engagement  by  a  small,  conveniently  placed  lever 
which  in  turn  operates  a  positive  jaw  clutch,  no  friction  being 
used.  An  automatic  stop  disengages  the  feed  at  any  prede- 
termined point.  The  worm  and  wheel,  together  with  the  ab- 
sence of  distortion  in  the  apron,  impart  an  unusually  smooth 
motion  to  the  tool. 

Special  attention  has  been  paid  in  the  design  to  reducing 
the  overhang  of  the  apron  beyond  the  edge  of  the  bed.  This 
allows  the  operator  to  get  close  to  the  work.  The  position  of 
the  hand-wheel  has  likewise  been  given  careful  considera- 
tion, and  it  is  conveniently  located.  Feed 
change  gears  are  of  steel  and  located  at  the 
right  hand  end  of  bed.  A  diving  key  per- 
mits of  instantaneous  feed  changes,  accom- 
plished by  a  lever  conveniently  located  at 
the  center  of  the  bed.  The  feed  gearing  is 
entirely  enclosed. 

Both  tailstocks  are  adjustable  along  the 
bed  by  means  of  racks  and  pinions.  Both 
have    large    adjustable    spindles,    securely 


Ease  of  Operation,  Accuracy  and  High  Power  Are  Features  of  the  New  Putnam  Axle  Lathe 


plate.  The  action  obtained  by  the  use  of  herringbone  gearing 
is  one  of  extreme  smoothness  of  cutting  and  freedom  from 
chatter.     The  head  is  clamped  to  the  bed  by  six  large  bolts. 

The  carriages  are  guided  by  large  V-ways  on  the  front  and 
rear  of  the  bed,  an  additional  flat  bearing  bemg  provided 
.directly  under  the  tool.  This  not  only  furnishes  a  rigid  sup- 
port for  the  tool  blocks,  but  by  reducing  the  span  of  the 
carriage  bridge  between  the  ways  insures  freedom  from  dis- 
tortion and  subsequent  binding  of  the  carriage.  The  carriages 
are  gibbed  on  horizontal  and  vertical  surfaces  directly  in  line 
with  the  tool  thrusts.  A  large  popf)et  and  ring  provide  a 
convenient  means  of  locating  and  clamping  the  tool.  Cast 
channels  in  the  carriage  carry  the  cutting  lubricant  to  a 
trough  at  the  rear  of  the  bed.  Sliding  surfaces  are  protected 
by  wipers  attached  to  the  carriage. 

The  feed  aprons  are  of  rigid,  double  wall  construction, 
furnishing  support  for  all  shafts  at  both  ends.  The  feed  mo- 
tion is  transmitted  through  a  worm  and  worm  wheel.  The 
worm  receives  its  power  from  a  double  splined  shaft  on  the 
frwit  of  the  bed.     All  radial  and  thrust  loads  on  the  worm 


clamped  by  means  of  plug  binders.  Permanent  alinement  of 
spindles  is  maintained  by  means  of  taper  gibs,  one  on  each 
tailstock  body.  Pawls  attached  to  the  body  engage  cast  racks 
in  the  bed  to  prevent  slipping  under  heavy  cuts.  A  crane 
for  handling  axles  in  and  out  of  the  lathe  is  furnished  when 
ordered  and  a  one  ton  quick  acting  hoist  is  provided.  The 
liberal  use  of  ball  and  roller  bearings  makes  it  an  easy  matter 
for  one  man  to  operate  the  hoist. 

A  centrifugal  pump  supplies  the  cutting  lubricant  directly 
to  the  tools  by  means  of  conveniently  located  pipes.  This 
pump  takes  the  lubricant  from  a  tank  attached  to  back  of  the 
bed.  It  returns  to  the  tank  by  means  of  large,  open  channels, 
thus  preventing  trouble  by  pipes  clogging. 

Machines  can  be  furnished  with  any  one  of  four  types  of 
drive;  namely,  single  pulley  belt  drive,  constant  or  variable 
speed  motor  drive,  or  four  step  cone  pulley  belt  drive  and 
countershaft.  When  driving  by  a  single  pulley  belt,  or  con- 
stant speed  motor,  drive  is  through  a  unit  and  self-contained 
gear  box,  giving  four  speeds  in  geometrical  progression 
through  sliding  gears.    These  gears  are  all  of  chrom^  nickel 
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steel,  heat  treated  and  hardened,  and  operate  under  con- 
tinuous flood  lubrication.  A  gear  shifting  lever,  positively 
interlocking  in  every  position,  makes  it  impossible  to  engage 
conflicting  gear  trains  at  any  time. 

When  the  machine  is  belt  driven,  power  is  transmitted  to 
the  gear  box  through  a  single  pulley  of  large  diameter  and 
wide  face,  running  at  constant  speed.  For  starting  and  stop- 
ping, a  powerful  friction  clutch  is  employed.     Two  control 


levers  for  this  clutch  are  provided,  one  near  the  carriages  at 
the  operator's  natural  position,  and  the  other  at  the  gear  box, 
to  be  used  when  shifting  gears.  When  stopping  the  lathe, 
the  act  of  disengaging  the  friction  clutch  automatically 
applies  a  friction  brake,  bringing  the  machine  to  a  full  stop 
almost  instantly.  Moreover,  the  interlocking  mechanism  is 
such  that  the  friction  clutch  must  be  released  and  the  brake 
applied  before  gears  can  be  shifted  for  a  speed  change. 


New  Model  Scrap  Reclaiming  Rolls 


IN  order  to  increase  the  general  utility  of  their  scrap  re- 
claiming rolls,  the  Ajax  Manufacturing  Company,  Cleve- 
land, Ohio,  has  recently  evolved  a  new  rolling  machine 
which,  without  changing  the  rolls,  can  be  used  for  re-rolling 
rod  scrap,  longitudinal  slitting,  re-rolling  arch  bars  and  other 
flats,  and  rolling  bundled  or  fagoted  iron  scrap. 

The  new  model  rolls  possess  the  combined  advantages  of 
all  previous  models.  Two  main  stands  of  three-high  rolls 
are  provided  and  a  small  stand  of  two-high  splitting  rolls 
capable  of  splitting  various  sizes  of  flats  preliminary  to  re- 


The  one  main  stand  is  equipped  with  rolls  having  Gothic 
roughing  grooves  for  breaking  down  large  bars  or  billets 
and  fagoted  iron  scrap.  The  A  mill  has  a  capacity  for 
23/2  in.  rounds  or  billets  and  3^  in.  square  fagots;  the  B 
mill  will  handle  3^^  in.  rounds  or  billets  and  4^/2  in.  fagots. 
The  second  main  stand  carries  the  finishing  rolls,  the  groov- 
ing of  which  depends  entirely  upon  the  kind  of  stock  to  be 
produced.  By  placing  as  many  roughing  grooves  as  possible 
in  the  roughing  rolls  practically  all  the  reduction  can  be ; 
effected  in  them  and  only  two  passes  are  taken  in  the  finish- ; 


AJax  Scrap  Reclaiming  Rolls  as  Recently  Redesigned  and  Improved 


rolling.  The  rolls  are  built  in  two  sizes:  A,  12  in.  by  40  in. 
and  B,  14  in.  by  44  in.  direct  gear,  motor  driven  by  100  hp. 
and  150  hp.  motors,  respectively. 


ing  rolls  to  produce  the  proper  size.     This  minimizes  wear' 
on  the  finishing  grooves  so  that  the  stock  runs  true  to  size 
and  the  finishing  rolls  do  not  require  frequent  redressing. 


Hollow  Spindle  Thread  and  Form  Miller 


DESIGNED  to  mill  either  internal  or  external,  right  or 
left  hand,  straight  or  taper,  single  or  multiple  threads 
of  any  form,  the  Smalley-General  Company,  Inc.,  Bay 
City,  Mich.,  announces  an  improved  hollow  spindle  thread 
and  form  miller.  Special  efi'ort  has  been  made  to  provide  a 
machine  as  simple,  efficient  and  reliable  as  possible,  combin- 
ing strength  and  accuracy. 

The  essential  parts  of  the  machine  are  evident  from  the 
illustration  which  shows  the  powerful  cone  pulley  drive  and 
the  main  spindle  adapter  to  carry  the  work  or  chuck.  The 
lead  .'icrew  is  connected  with  the  main  spindle  by  means  of 


a  change  gear  train.  The  main  spindle  is  timed  with  the 
milling  carriages  by  means  of  a  patented  clamping  device. 
During  the  milling  operation  while  the  work  makes  one  revo- 
lution, the  milling  head  or  carriages  are  moved  back  by  the 
lead  screw  and  clamping  device  a  distance  amounting  to  the 
pitch  of  the  thread  to  be  milled.  The  No.  23  machine, 
illustrated,  has  a  swing  of  20  in.  and  can  be  furnished  with 
beds  of  various  lengths.  The  "A"  size  machine  has  a  dis- 
tance of  2  ft.  between  the  face  plate  and  the  milling  spindle. 
The  normal  milling  capacity  is  13  in.  outside  diameter  and 
17  in.  inside  diameter.    The  length  of  external  thread  is  ap- 
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High  Production  Double  Axle  Lathe 


MAXV  Valuable  features  are  included  in  the  heavy  duty 
dnu'ule  axle  lathe  recently  developed  hy  the  I'utnam 
-\hicl>ine  Works  of  Manning,  Maxwell  ^:  Moore.  Inc., 
Fitchburi;.  Ma?.s.  The>e  features  include  ease  of  manipu- 
lation, accuracy  and  plenty  of  ]»o\ver  and  \vei;j;ht  to  take 
heav\-  cut.«  without  vihratinii.  The  i^eneral  run,ij:ednes.>  of  the 
macliine  a>  a  wh()le  is  evident  from  the  illu-tration. 

'I'he  maJiine  lied  i>  a  deep  box  .-ection  with  side  walls 
conneited  at  >hort  intervals  l»y  Wroad  box  ties.  Lonjiitutlinal 
trusses  are  provided,  havinii  cast  racks  ai,'ainst  which  the 
tail-tock.-    are    braced    for   severe   duty.      'Ihe   center   driving 

iiead  has  Imjad  faced  herringlione  gears  and 

the  pinion  run-  in  an  oil  bath,  tlui-  afford- 
ing lon-tant  iui^riiation  for  itself  and  the 
mat in<z  gear.  The  large  drum,  having  an 
opening  of  lo  in.  through  which  the  axle 
passes  to  i»e  mounted  on  the  centers,  runs  in 
hron/e  ]»u.>lied  bearings,  one  on  each  side  of 
the  gear.  Tlie  <lrive  is  im])arted  to  the  axle 
hv  mean-  of  a  double  tailed  >teel  dog  whith 
bears  against   cast  lugs  on   the  equali/im: 


are  ab.sorbed  by  large  ball  bearings.  The  ieed  is  thrown  in 
or  out  of  engagement  by  a  small,  conveniently  placed  lever 
which  in  turn  o|)erates  a  j)ositive  jaw  clutch,  no  friction  being 
u.sed.  An  automatic  stoj)  tlisenguges  the  feed  at  any  prede- 
termined point.  The  w(jrm  and  wheel,  together  with  the  ab- 
.-ence  of  distorticjn  in  the  apron,  imjiart  an  unusually  smooth 
motion  to  the  tool. 

S])ecial  attention  has  been  paid  in  the  design  to  reducing 
the  overhang  of  the  apron  beyond  the  edge  of  the  bed.  This 
allows  the  operator  to  get  close  to  the  work.  The  position  of 
the  hand-wheel  has  likewise  been  given  careful  considera- 
tion, and  it  is  conveniently  located.  Feed 
change  gears  are  of  steel  and  located  at  the 
right  hand  end  of  bed.  A  diving  key  per- 
mits of  instantaneous  feed  changes,  accom- 
plished Itv  a  lever  convenientlv  located  at 
the  center  of  the  bed.  The  feed  gearing  is 
intirely  enclosed. 

lioth  tailstoiks  are  adjustable  along  the 

)ed  by  means  of  racks  and  pinions.      Both 

have    large     adjustable     spindles,     securely 


Ease  of  Operation.   Accuracy   and    High   Power  Are  Features  of  tne   New   Putnan)   Axle   Lathe 


plate.  I'he  action  ol>tained  b\  the  u>t'  of  herringbone  gearing 
is  one  of  extreme  .-moothnes-  of  cutting'  and  freedom  from 
chatter.       Tile  head  is  clanijied  to  tlie  bed  by  six  large  lx)lts. 

The  carriage-  are  guided  by  large  V-ways  on  the  front  and 
rear  of  the  bed.  an  additional  t1at  bearing  being  j)rovided 
directl}-  under  the  tool.  This  not  oidy  furnishes  a  rigid  sup- 
port for  the  tool  blocks,  Ijut  by  reduiing  the  s])an  of  the 
carriage  liridge  between  the  ways  insures  freedom  from  dis- 
tortion and  subse(|uent  binding  of  the  carriage.  The  carriages 
are  gibbed  on  horizontal  and  vertical  surfaces  directly  in  line 
with  the  tool  thrusts.  A  large  |)Oppet  and  ring  provide  a 
convenient  means  of  locating  and  clamping  the  tool.  Cast 
channels  in  the  carriage  carr\  the  cutting  lubricant  to  a 
trough  at  the  rear  of  the  bed.  Sliding  surfaces  are  j)rotectcd 
by  wipers  attached  to  the  carriage. 

The  feed  aprons  are  of  rigid,  doul)le  wall  construction, 
furnishing  support  for  all  shafts  at  both  ends.  The  feed  mo- 
tion is  transmitted  through  a  worm  and  worm  wheel.  The 
wonn  receives  its  power  from  a  double  splined  shaft  on  the 
front  of  the  bed.     All  radial  and  thrust  loads  on  the  worm 


clamped  Ijy  means  of  |)lug  binders.  Permanent  alinement  of 
.>-|)indIes  is  maintaineil  Ijy  means  of  taper  gibs,  one  on  each 
tailstock  bodw  I'awls  attached  to  the  body  engage  cast  racks 
in  the  In'd  to  jjrevent  slip]»ing  under  heavy  cuts.  A  crane 
for  handling  axles  in  and  out  of  the  lathe  is  furnished  when 
ordered  and  a  one  ton  f|uick  acting  hoi.st  is  provided.  The 
liberal  use  of  ball  and  roller  bearings  makes  it  an  ea.sy  matter 
for  one  man  to  ojjcrate  the  hoist. 

A  centrifugal  pump  supplies  the  cutting  lubricant  directly 
to  the  t<x)ls  by  means  of  conveniently  lcx:ated  pipes.  This 
pum[)  takes  the  lubricant  from  a  tank  attached  to  back  of  the 
l)ed.  It  returns  to  the  tank  by  means  of  large,  open  channels, 
thus  preventing  troui>le  by  [)ipes  clogging. 

Machines  can  be  furnished  with  any  one  of  four  types  of 
drive;  namely,  single  pulley  belt  drive,  constant  or  varialde 
speed  motor  drive,  or  four  step  cone  pulley  belt  drive  and 
countershaft.  When  driving  by  a  single  pulley  belt,  or  con- 
stant speed  motor,  drive  is  through  a  unit  and  self-contained 
gear  box,  giving  four  speeds  in  geometrical  progression 
through  .sliding  gears.     These  gears  are  all  of  chrome  nickel 


Jink.  1^21 


RAILWAY     MECHAXrCAL     EXGi  XKF.R 


383 


steel,  heat  treated  and  hardened,  and  operate  under  con- 
tinuou>  fii/od  lubrication.  A  tjear  shifting  lever,  po.>itively 
interhxkini:  in  every  position,  makes  it  impossible  to  engage 
conflicting  gear  trains  at  any  time.   . 

When  the  machine  is  belt  driven,  power  is  transmitted  to 
the  gear  l>ox  througli  a  single  pulley  of  large  diameter  and 
wide  face,  running  at  constant  sjx'ed.  For  starting  and  stop- 
ping, a  powerful  friction  clutch  is  employed.     Two  control 


levers  for  this  clutch  are  provided,  one  near  the  carriages  at 
the  operator's  natural  position,  and  the  other  at  the  gear  bo.\, 
to  be  used  when  shifting  gears.  When  sto})ping  the  lathe, 
the  act  of  disengaging  the  friction  clutch  automatically 
applies  a  friction  brake,  bringing  the  machine  to  a  full  stop 
almost  instantly.  Moreover,  the  interlocking  nuvhanism  is 
such  that  the  friction  clutch  must  I)e  released  and  the  lirake 
a])p]ied  before  gears  can  Ik*  shifted  for  a  sj>eed  change. 


New  Model  Scrap  Reclaiming  Rolls 


IX  order  to  increase  the  general  utility  of  their  scrap  re- 
claiming roll-:,  the  .\ja.\  Manufacturing  Company,  Cleve- 
land. Ohio,  has  recently  evolved  a  new  rolling  machine 
which,  without  changing  tlie  rolls,  can  be  used  for  re-rolling 
rod  scrap,  longitudinal  slitting,  re-rolling  arch  bars  and  other 
flats,  and  rolling  bundled  or  fagoted  iron  scrap. 

The  new  model  rolls  possess  the  coml^ined  advantages  of 
all  previous  models.  Two  main  stands  of  three-high  rolls 
are  provided  and  a  small  stand  of  two-high  splitting  rolls 
capable  of  «i)litting  various  sizes  of  flats  preliminary  to  re- 


The  one  main  stand  is  equipped  with  rolls  having  Gothic 
roughing  grooves  for  breaking  down  large  bars  or  billets 
and  fagoted  iron  .-"crap.  I'he  A  mill  has  a  capacity  for 
2'1.  in.  rounds  or  liillets  and  3)6  in.  square  fagots;  the  H 
mill  will  handle  .>'  j  in.  rounds  or  billets  and  4'  S  in.  fagots. 
The  second  main  stand  carries  the  finishinsz  rolls,  the  gnxiv- 
ijig  of  which  de]>ends  entirely  u}>on  the  kind  of  st(H  k  to  l>e 
jinjduced.  Hy  jylacing  a<  many  roughing  grooves  as  possible 
in  the  rnughing  rolls  ]iracticall>  all  the  reduction  can  be 
effected  in  them  and  only  twt)  j»assc*  are  taken  in  the  linish- 
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Ajax  Scrap   Reclaiming   Rolls  as   Recently   Redesigned   and    Improved 


rolling.  Tlie  rolls  are  Imilt  in  two  sizes:  .\,  12  in.  by  40  in. 
and  H.  14  in.  by  44  in.  direct  gear,  motor  driven  by  100  hp. 
and  150  hp.  motors,  respect iveh. 


ing  rolls  to  produce  the  j)roper  size.  Thi>  mininn'zes  wvar 
on  the  finishing  grooves  .so  that  the  stock  runs  true  to  size 
and  the  finishing  rolls  do  not  ro^uire  frequent  redressing. 


Hollow  Spindle  Thread  and  Form  Miller 


DKSIGXKD  to  mill  either  internal  or  external,  right  or 
left  hand,  straight  or  tai)er,  single  or  multiple  threads 
of  any  form,  the  Smalley-General  Company,  Inc.,  Bay 
City,  Mich.,  announces  an  improved  hollow  sj)indle  thn?ad 
and  form  miller.  Special  effort  has  been  made  to  provide  a 
machine  as  simple,  efficient  and  reliable  as  possible,  combin- 
ing strength  and  accuracy. 

The  essential  parts  of  the  machine  are  evident  from  the 
illustration  which  shows  the  powerful  cone  pulley  drive  and 
the  main  -pindle  adapter  to  carr}-  the  work  or  chuck.  The 
lead  screw  is  coimected  with  the  main  spindle  by  means  of 


a  change  gear  train.  The  main  spindle  is  timed  with  the 
milling  carriages  b\  means  of  a  patented!  clamjnng  device. 
During  the  milling  oj^eration  while  the  work  makes  one  revo- 
lution, the  milling  head  or  carriages  are  moved  back  i)y  the 
lead  screw  and  clamping  device  a  distance  amounting  to  the 
pitch  of  the  thread  to  be  milled.  The  Xo.  23  machine, 
illustrated,  has  a  swing  of  20  in.  and  can  be  furnished  with 
l)eds  of  various  lengths.  The  "A"'  size  machine  has  a  dis- 
tance of  2  ft.  between  the  face  plate  and  the  milling  spindle. 
The  normal  milling  capacity  is  13  in.  outside  diameter  and 
1 7  in.  inside  diameter.     The  length  of  external  thread  is  ap- 
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proximately  5  in.  depending  on  the  pitch.  The  length  of 
the  internal  thread  depends  upon  the  inside  diameter;  the 
larger  the  diameter,  the  longer  the  thread.  It  is  not  prac- 
tical to  mill  absolutely  square  threads. 

The  No.  23  machine  has  a  lathe  speed  bearing  a  constant 
proportion  to  every  milling  speed.  1  he  change  from  milling 
to  lathe  speed  is  obtamed  instantly  by  shifting  the  lever 
located  on  the  head  of  the  machine.  Lathe  work  such  as 
turning,  boring  and  facing  can  be  done  at  lathe  speed.  The 
advantage  of  this  arrangement  can  be  readily  seen  because 
with  practically  each  thread  there  is  an  adjacent  shoulder 
which  must  be  normal  to  that  thread.  By  throwing  in  the 
lathe  speed  the  surface  can  be  done  at  lathe  speed  at  the  same 
chucking,  thus  securing  the  desired  alinement.  It  also  saves 
an  additional  chucking  operation.  Tools  for  lathe  work  are 
located  on  the  top  slide,  an  auxiliary"  tooling  slide  being  pro- 
vided on  the  ways  of  the  machine  when  desired. 

The  cross  slide  is  controlled  by  means  of  a  micrometer 
screw  determining  the  diameter  of  the  ihread  to  be  cut.  The 
top  slide  carries  the  milling  spindle  which  is  driven  through 
a  three  to  one  spiral  gearing,  thus  giving  it  ample  power 
and  even  torque.  The  bottom  carriage  when  milling  is 
clamped  to  the  lead  screw  tube,  located  between  the  ways 
of  the  machine.  Any  kind  of  chuck  suitable  to  the  work 
in  hand  can  be  attached  to  the  machine.  By  means  of  the 
lead  screw  tube,  a  thread  can  be  started  at  any  time  or  place, 


thus  permitting  I'he  milling  of  interchangeable  tapered 
threads.  Production  is  increased  because  the  operator  does 
not  have  to  wait  for  a  split  nut  to  come  in  contact,  and  wear 
on  the  lead  screw  during  lathe  operations  is  saved.     With 


Smalley   General    No.   23   Thread    Milter 

attachments  available  the  Smalley- General  thread  miller  is 
adapted  to  mill  rapidly  and  accurately  all  forms  of  threads 
and  all  sizes  within  its  capacity. 


Geared  Head  Lathe  Made  in  Three  Sizes 


THE  Morris  Machine  Tool  Company,  Cincinnati,  Ohio, 
has  placed  on  the  market  a  geared  head  lathe  made  in 
16-in.,  18-in.  and  22-in.  sizes.  Twelve  spindle  speeds 
are  provided  and,  with  a  double  friction  countershaft,  there 
are  twenty-four  speeds  or  twelve  forward  and  twelve  reverse. 
All  gears  are  of  steel,  heat  treated  and  hardened.     The  head- 


lathe  from  any  working  position.  Speed  changes  are  se- 
cured through  the  levers  in  front  of  the  head.  The  two 
levers  at  the  back  end  control  a  set  of  sliding  gears  giving 
six  speeds.  This  lever,  when  engaging  the  direct  drive 
clutch,  slides  the  back  gear  pinion  out  of  mesh,  preventing 
the  back  gears  running  idle  at  high  speed  and  from  absorb- 


Morris  Geared   Head   Lathe  Made  In  16-ln.,  18-ln.  and  22-ln.  Sizes 


Stock  is  filled  with  oil  up  to  a  certain  level  permitting  the 
gears  to  dip  enough  to  be  thoroughly  lubricated  by  the  splash 
system. 

All  speeds  are  secured  through  sliding  gears  and  one  posi- 
tive back  gear  clutch,  friction  clutches  or  any  parts  requiring 
adjustment  having  been  eliminated.  The  only  friction 
clutch  is  in  the  pulley  at  the  initial  drive,  which  is  of  a  large 
diameter,  controlled  by  a  shifter  rod  running  the  full  length 
of  the  lathe.     This  permits  the  operator  to  start  and  stop  the 


ing  unnecessary  power.  When  releasing  the  friction  clutch 
in  the  pulley,  a  brake  can  be  applied  by  the  same  pull  which 
stops  the  idle  rotation  of  the  spindle.  This  is  a  great  con- 
venience both  when  shifting  gears  and  when  turning  work 
partly  around  for  inspection  at  different  points  on  the  diam- 
eter. The  pulley  is  protected  by  a  guard  which  can  be 
swiveled  to  suit  the  angle  of  the  belt. 

The  Morris  geared  head  is  interchangeable  with  the  cone 
head.     All  geared  heads  are  arranged  to  receive  the  motor 
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drive  unit  at  any  timb-    The  motor  is  mounted  on  a  plate,  and  bracket  are  mounted  on  the  motor  plate,  making  the 

bolted  to  the  head  and  drives  the  clutch  pnilley  by  an  endless  motor  drive  unit  self-contained. 

belt  which  is  furnished  with  the  motor  drive  details.     An  The  speed  range  is  in  gecMtietrical  progression  from  12  to 

idler  pulley  adjusts  the  tension  of  the  belt  by  means  of  the  347  r.p.m.  for  the  16-in.,  10  to  297  r.p.m.  for  the  18-in.  and 

star  handle  at  the  front  of  the  motor  pk'te.     The  idler  pulley  10  to  297  r.p.m.  for  the  22-in.  machine. 


Fifty -Four  Inch  Tire  Turning  Lathe 


THE  Putnam  Machine  Works  of  Manning,  Maxwell  & 
Moore,  Inc.,  Fitchburg,  ^iass.,  has  extended  its  line  of 
car  wheel  lathes  to  include  a  54-in.  heavy  pattern  ma- 
chine for  turning  car,  tender,  and  engine  truck  wheels. 
Wheels  from  52  in.  in  diameter  to  the  scrap  limits  of  30-in. 


View   Showing  Tailstock  Adjusting    Mechanism. 

wheels  can  be  turned  and  a  spindle  nose  capacity  for  chuck- 
ing axles  '.vith  journals  as  large  as  10  in.  in  diameter  by 
16  in.  lopg  is  provided.     The  machine  is  flexible  and  will 


handle  not  only  standard  but  narrow  gage  equipment  down 
to  3  ft.  6  in.  gage. 

The  lathe  bed  is  deep,  strongly  cross-tied  with  a  solid  top 
to  keep  out  chips.  An  important  feature  from  the  standpoint 
of  ease  of  operation  is  the  patented  tool  slide  arrangement, 
known  as  the  combination  tool  slide,  which  permits  of  rough 
turning  and  finishing  tires  complete  to  contour  ^vithout  chang- 
ing tools.  Each  tool  block  carries  a  roughing  tool  and  full 
width  forming  blade  mounted  side  by  side.  When  the  rough- 
ing tool  has  finished  its  work,  the  forming  blade  by  a  slight 
movement  of  the  tool  slide  is  in  position  to  be  fed  in  for  the 
finishing  cut.  This  feature  saves  considerable  time  and 
labor  and  the  tools  do  not  have  to  be  handled  or  changed 
until  they  become  too  dull  to  cut.  The  forming  blades  are 
held  in  position  by  a  friction  clamp  so  that  they  may  be 
readily  changed  in  a  few  moments.  The  tool  slides  are  of 
steel  and  the  tool  slide  bases  have  hardened  and  ground  steel 
plates  fastened  to  their  surfaces  to  minimize  wear. 

The  tailstock  is  moved  along  the  bed  either  by  an  auxiliary 
7  Yi  hp.  motor,  or  by  an  individual  countershaft.  The  mech- 
anism for  this  purpose  allows  the  motor  or  countershaft  to 
be  started  under  no  load,  the  control  being  a  friction  clutch 
and  containing  a  relief  which  operates  mechanically  when 
the  tailstock  reaches  a  position  where  it  is  clamped.  When 
the  tailstock  is  in  operating  position,  it  is  automatically 
clamped  to  the  bed  by  a  compensating  clamp.  In  withdraw- 
ing the  tailstock,  when  unloading,  it  is  not  necessary  to  re- 
verse the  direction  of  the  motor.  The  headstock  is  perma- 
nently locked  in  like  manner  by  the  left  hand  tool  block. 
The  parts  affected  are  tied  together,  so  that  the  strains  due 
to  the  cutting  tools  are  self-contained  within  those  parts; 


Putnam  B4-ln.  Lathe  for  Turning  Car,  Tender  and  Engine  Truck  Wheels 
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proximatcl}  5  in.  depend  inn  <^'"  the  pitch.  I'hc  length  ul 
the  internal  thread  depends  ujiun  thj  in.sidc  diameter;  the 
larger  the  diameter,  the  longer  the  thread.  It  is  not  ])rac- 
tical  t()  mill  ah.-olutely  .-(juare  tiireads. 

1  he  No.  _'.•;  niaiiiine  has  a  lathe  si)eed  hearing  a  lon.-tant 
jtroportion  to  e\vr\  milling  -ptid.  i  he  change  from  milling 
to  latlu  >])ced  i>  viL'tiiincd  in>lantl\  li\  .xjut'ting  the  lever 
h.catcd  on  the  lieaii  of  the  machine.  Latlie  work,  such  as 
tuining.  horing  and  faciuii  »an  he  done  at  lathe  .<peed.  The 
advantage  of  thi>  arrantrenu  nt  tan  he  readil\-  seen  hecause 
with  practically  each  thread  there  is  an  adjacent  shoulder 
which  mu.-t  l>e  normal  to  tliat  tiire:ul.  liy  throwing  in  the 
lathe  .•>peed  the  surface  lan  Ik'  done  at  lathe  .-jieed  at  tlu-  same 
chucking,  thus  securiiv.j  the  doired  alinement.  It  also  saves 
an  additional  chuckinii  oia-ratioii.  TchjIs  for  lathe  wcjrlc  are 
lotatetl  on  the  top  slide,  an  auxdiarv  tooling  slide  heing  ])ro- 
vidi'd  on  the  \va_\s  of  tiie  machine  when  desired. 

ihe  cross  slide  is  controlled  1»\  means  of  a  micrometer 
>cre\v  determining  the  diameter  of  the  thread  to  he  cut.  The 
top  slide  carries  the  milling  >p!ndle  which  is  driven  through 
a  three  to  one  sj)iral  gearing,  thus  giving  it  amj)le  power 
and  even  tonjue.  The  ixittom  carnage  when  milling  is 
clamped  to  the  lead  :^crew  tuhe.  located  hetween  the  ways 
ol  the  machine.  An\  kind  of  chuck  suitable  to  the  work 
'in  hand  can  lie  ;ttaclud  to  the  mathiiu-.  li\  means  of  the 
lead  screw  tulie.  a  thread  tan  he  started  at  any  time  or  place. 


thus  permittnig  Aie  milling  ol  interchangeable  tapered 
threads.  Production  is  increasetl  hecause  the  t)perator  does 
not  have  tt)  wait  for  a  sj)lit  nut  to  ctime  in  contact,  antl  wear 
tin  the  lead  screw  tiurinu'  lathe  t)perations   is  saved.     With 
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Smaliey    General    No.    23   Thread    Miller 

attachments  available  the  Smalley-General  thread  miller  is 
atlapted  tt)  mill  ra])idly  and  accuratel\  all  forai>  of  threads 
and  all  .»izes  within  its  capacity. 


Geared  Head  Lathe  Made  in  Three  Sizes 


TH  i".  .Morri>  Mathine   JOol  ("(jmpany,  Cincinnati,  Ohio, 
ha>  plated  on  the  market  a  geared  heatl  lathe  made  in 
lt)-in.,  KS-in.  antl  JJ-in.  sizes.      Twelve  sj)intlle  sj)eeds 
are  provided  antl,  with  a  tltmble  friction  countershaft,  there 
are  twenty-ftiur  speetls  or  twelve  forwanl  antl  twelve  reverse. 
All  gears  are  tjf  steel,  heat  treateil  and  hardenetl.       The  head- 


lathe  frtjm  any  working  pt)sition.  Spcetl  change.-  are  se- 
tured  thrtJULrh  the  levers  in  front  t»f  the  heatl.  The  two 
levers  at  the  hack  end  ct)ntrol  a  >et  t)f  sliding  gears  giving 
six  speed?.  This  lever,  when  engaging  the  direct  drive 
clutch,  slides  the  back  gear  pinion  out  of  mesh,  preventing 
the  batk  gears  running  itlle  at  high  sfjeed  and  frt)m  al).>iorb- 


Morris   Geared    Head    Lathe    Made   In    16-ln.,    18-ln.   and   22-ln.   Sizes 


>tock  is  filled  with  oil  up  to  a  certain  level  permitting  the 
gears  to  dij>  enough  to  l)e  thoroughly  lubricated  by  the  splash 
system. 

All  speeds  are  set  ured  through  slitling  gears  and  tme  jiosi- 
tive  back  gear  clutch,  friction  clutches  or  any  parts  retjuiring 
adju.-tment  having  been  eliminated.  The  only  frictitm 
clutch  is  in  the  pulley  at  the  initial  drive,  which  is  t)f  a  large 
diameter,  ct)ntrolled  by  a  shifter  rod  running  the  full  length 
of  the  lathe.     This  permits  the  operator  to  .start  and  stop  the 


ing  unnetessar\  power.  \\  hen  releasing  the  friction  tlutch 
in  the  j)ulle\-,  a  Itrake  can  be  apjdietl  by  the  same  pull  which 
stops  the  itlle  rt)tation  t)f  the  spintlle.  Ihis  is  a  great  con- 
venience bt)th  when  shifting  gears  and  when  turning  work 
partly  around  for  inspection  at  different  points  on  the  diam- 
eter. The  pulley  is  protected  by  a  guard  which  can  be 
swiveled  to  suit  the  angle  of  the  belt. 

The  Morris  geared  head  is  interchangeable  with  the  cone 
head.     All  geared  heads  are  arranged  to  receive  the  motor 
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drive  unit  at  any  tinic.     The  motor  is  mounted  on  a  plate,  and   bracket  are  mounted  on  the  motor  phite,   making  the 

bolted  to  the  head  and  drives  the  clutch  pulley  by  an  endless  motor  drive  unit  self-contained. 

belt  which   is   furnished  with  the  motor  drive  details.     An  The  .-^peed  range  is  in  geometrical  progression  from  ]2  to 

idler  pulley  adjusts  the  tension  of  the  belt  by  means  of  the  ,>47  r.p.m.  for  tlie  l()-in..  10  to  297  r.p.m.  for  the  IS-in.  and 

star  hanille  at  tiie  front  of  the  motor  pljte.     The  idler  pulley  10  to  297  r.p.m.  for  the  22-in.  machine. 


Fifty -Four  Inch  Tire  Turning  Lathe 


THK  Tuinam  Madiine  Works  of  Planning.  Maxwell  &; 
Moore.  Im.,  Fitchljurg.  .\/ass..  has  extendetl  its  line  of 
car  wheel  lathes  to  include  a  54-in.  heav\   pattern  ma- 
chine   for    turnitig    car,    tend.^r,    and    engine    truck    wheels. 
Wheels  from  52  in.  in  diameter  to  the  .<crap  limit-  of  .-^O-in. 


View    Showing    Tailstock    Adjusting    Mechanism. 

wheels  can  be  turned  and  a  spindle  no.se  capacity  for  chuck- 
ing axles  with  journals  as  large  as  10  in.  in  diameter  bv 
16   in.  lopg  is  provided.     The  machine  is  flexi])le  and  will 


luindle  not  only  standard  but  narrow  gage  equipment  down 
to  .1  ft.  6  in.  gage. 

The  lathe  l)ed  is  dee]),  strongly  iToss-tietl  with  a  .-olid  ti)p 
to  keej)  out  chips.  An  im|x)rtant  feature  from  the  standpoint 
of  ease  of  operation  is  the  patented  Uw\  slide  arrmigement, 
known  as  the  combination  t(Xjl  .-lide,  which  permit.*  of  rough 
lurning  and  rini-hing  tires  complete  to  contour  without  chang- 
ing tools.  Kach  t(K)l  block  carries  a  roughing  tool  and  full 
width  forming  blade  mounted  side  by  side.  \\  hen  the  rough- 
ing tool  has  fini-hed  its  work,  the  forming  blade  by  a  slight 
movement  of  the  t(jol  slide  is  in  ])osition  to  i^e  fed  in  for  the 
fuiishing  cut.  This  feature  saves  considerable  time  and 
labor  and  the  tools  do  not  have  to  Ix^  handled  or  changed 
until  they  become  tix)  dull  to  cut.  The  fonning  blades  are 
held  in  ])osition  by  a  friction  clamp  so  that  they  may  be 
readily  changed  in  a  few  moments.  The  tool  slides  are  of 
>ieel  and  the  tool  slide  bases  have  hardened  and  ground  steel 
plates  fastened  to  their  surfaces  to  minimize  wear. 

Ihe  tailstock  is  moved  along  the  bed  either  by  an  auxiliary 
7 IS  hp.  motor,  or  by  an  individual  countershaft.  The  mech- 
anism for  this  purpose  allows  the  motor  or  countershaft  to 
l)e  started  under  no  load,  the  control  being  a  friction  clutch 
and  containing  a  relief  which  operates  mechanicallv  when 
the  tailstock  reaches  a  positicm  where  it  is  clamix'd.  \\'hen 
the  tailstock  is  in  operating  position,  it  is  automaticallv 
clamped  to  the  l>ed  by  a  compensating  clamp.  In  withdraw- 
ing the  tailstock,  when  unloading,  it  is  not  neces.^arv  to  re- 
verse the  direction  of  the  motor.  The  headstock  is  j)erma- 
nently  locked  in  like  manner  by  the  left  hand  tool  block. 
The  parts  affected  are  tied  together,  so  that  the  .strains  due 
to  the  cutting   tools   are   .«elf-contained    within   tho.>;e   parts; 


Putnam  54-ln.  Lathe  for  Turning  Car,  Tender  and   Engine  Truck  Wheeis 
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therefore,  when  the  tailstock  is  run  to  and  clamped  in  posi- 
tion, both  it  and  the  headstock  are  firmly  locked  to  their 
respective  tool  blocks. 

Both  the  headstock  and  tailstock  main  spindle  bearings  are 
bushed  to  facilitate  maintaining  the  original  accuracy  of  the 
spindle  alinement.  The  internal  spindles  in  the  headstock 
and  tailstock  are  controlled  by  spring  pressure  which  auto- 
matically tightens  the  split  chucking  bushings  which  are 
slipped  over  the  axle  journals  just  prior  to  loading  a  pair  of 
wheels  into  the  machine.  The  end  thrust,  due  to  driving  by 
serrated  dogs,  is  taken  by  thrust  collars  located  on  the  ex- 
ternal spindles  and  running  in  a  bath  of  oil.  Spindles  and 
face-plates  are  made  in  one  piece.  Each  face-plate  is  equip- 
ped with  four  Putnam  non-slip  driving  dogs.  The  maxi- 
mum distance  between  the  face  plates  is  10  ft.  9^  in.,  while 


the  width  of  the  faceplates,  including  the  face  of  the  ring 
gears  is  12  in. 

The  machine  is  designed  for  three  types  of  drive  which  are 
interchangeable:  single  pulley  belt  drive,  constant  speed 
motor  drive,  or  adjustable  speed  motor  drive.  The  general 
design  of  the  headstock  is  the  same  for  each  type  of  drive, 
except  that  for  the  single  pulley  belt  drive  or  the  constant 
speed  motor  drive  more  gears  are  provided  to  give  the  nec- 
essary numl:)er  and  range  of  tire  turning  speeds.  A  lathe 
furnished  with  any  one  of  these  three  drives  may  be  readily 
converted  into  any  of  the  other  types. 

A  calipering  attachment  is  furnished,  which  remains  at- 
tached to  the  machine.  When  specified,  the  machine  can  be 
equipped  with  a  pneumatic  crane  for  rapidly  handling  wheels 
in  and  out  of  the  lathe. 


■y:'v :. 


Ball  Bearing  Heavy  Duty  Radial  Drill 


LL  revolving  parts  of  the  new  line  of  radial  drills  gear  is  mounted  on  a  sleeve  or  shaft  supported  on  both  ends 
brought  out  by  the  Carlton  Muchine  Tool  Company,  by  ball  bearings.  The  arm  is  raised  and  lowered  by  means 
Cincinnati,  Ohio,  are  ecjuipf)cd  with  high  grade  ball      of  a  pair  of  bevel  gears  and  a  tumbler  gear. 


bearings  to  take  both  the  radial  and  thrust  leads.     In  addi- 


Control  of  the  arm  is  by  means  of  a  lever  on  the  bottom 
and  this  is  inter-locked  in  neutral  position  when  the  arm  is 
tightened  to  the  column.  The  operator  cannoi  engage  operat- 
ing gears  without  first  loosefiing  both  levers.  \\'hen  the  arm 
travels  to  the  maximum  height  on  the  column  it  is  stopped 
automatically  by  a  plunuer  and  when  lowering,  if  it  meets 


Round   Table   Which    Is   Fully   Universal 


V  tion  the  general  design  of  the  machine  has  Ijeen  such  as  to 
■:-':  make  it  a  heavy  duty  machine.     The  low  hung  principle  of 
•    drive  has  been  incorporated  in 
'.?    this  machine  bringing  the  driv- 
■■■■'::   ing  gear  under  the  arm  and  at 
y     the  lowest  position  in  the  head. 
V;    The  result  is  a  steady  powerful 
;    drive.     The    unit    principle    of 
v'i,   construction    has   Ix^en    utilized, 
.:    the  driving  and  feed  mechanism 
=,    as  well  as  the  tapping  and  re- 
versing attachment  being  inde- 
pendent units,  assembled  in  an 
oil   tight   case   on    shafts,    sup- 
ported at  each  end  in  large  ball 
bearings. 

The  speed  control  lever  is 
within  convenient  reach  of  the 
operator  and  six  speeds  may  be 


Carlton    Radial    Drill  Arranged   for   Constant  Speed    Drive  Through   Gear  Box 


obtained  by  means  of  a  sliding  gear.  The  speed  box  is  con-  any  obstruction,  it  is  also  stopped  automatically.  Neither 
nected  to  the  stump  knee  by  a  coupling.  Bevel  gears  running  the  inner  nor  outer  column  is  split.  The  locking  mechanism 
in  a  bath  of  oil  carrv  the  drive  to  the  vertical  shaft.    Each      is  operated  by  a  hand  lever  or  foot  treadle.     The  arm  is 
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finished  with  long,  flat  ways  affording  a  substantial  bearing  any  time.  The  universal  table  is  furnished  as  separate 
for  the  head,  which  is  entirely  enclosed  and  consists  of  sub  equipment  and  can  be  provided  with  a  round  table  which 
units.  makes  it  fullv  universal. 

^ 

The  sleeve  for  raising  and  lowering  the  spindle  is  mounted  The  Carlton  radial  drill  is  made  in  4,  5  and  6  ft.  sizes, 

at  the  top  of  the  spindle  and  balanced  by  a  counter-weight      It  drills  to  the  center  of  8,  10  and  12  ft.  circles  and  the 

maximum  distance  between  the  spindle  and  base  is  5  ft, 
5  ft.  tYz  in.  and  6  ft.  3^  in.  respectively.  The  spindle 
feed  in  each  case  is  18  in.,  a  Morse  Xo.  5  taper  hole  l^ing 
provided  in  the  spindle.  Twelve  feed  changes  are  provided 
arranging  for  .005  to  .069  in.  per  rev.  There  are  24  speed 
changes  available  varying  from  I8V2  to  800  r.p.m.  The 
working  surface  of  the  table  and  base  are  22  in.  by  28  in. 
and  3  ft.  6  in.  by  4  ft.  5  in.,  resjsectively.  Five,  "lYi  and  10 
hp.  motors  respectively,  are  required  to  drive  the  three  sizes. 


Belted   Motor   Drive  Through  Speed   Box  on   Arm 

that  acts  through  the  same  pinion  that  works  the  rack  for 
raising  and  lowering  the  arm.  The  spindle  has  an  automatic 
kick-out  for  maximum  travel  up  and  dowii. 

Power  is  furnished  through  a  cone  pulley,  feed  change 
gear  box,  constant  speed  drive  through  speed  change  gear 
box,  or  a  variable  speed  motor  mounted  on  the  face  and 
direct  connected.  '  This  combination  of  motor  drives  can 
also  be  mounted  on  the  radial  arm  if  desired.  The  table 
wing  is  a  separate  unit  and  can  be  attached  to  the  base  at       view  Showing  Massive  Arm  and  Head.  Plain  Box  Table  and  Wing 


Wire  Brush  for  Cleaning  Metal  Surfaces 


w 


IRE  brush  cleaning  of  metal  surfaces  offers  an  op- 
portunity for  considerable  saving  of  time  and  labor 
over  that  required  by  hand  in  removing  paint,  rust, 


Heat  Treated  Steel  Wire  Brush  Used  with  No.  6  Little  David  Drill 


scale  and  dirt.  It  has  been  difficult,  however,  to  obtain  a 
brush  which  would  work  effectively  on  an  air  motor  and  not 
wear  out  too  rapidly.  To  overcome  this  difficulty,  a  5-iii. 
brush  with  special  heat  treated  steel  wires  has  been  developed 
by  the  Ingersoll-Rand  Company,  New  York.  It  is  sturdily 
constructed,  being  designed  to  stand  severe  service  and  is 
used  as  an  attachment  for  the  Xo.  6  Little  David  drill. 
This  drill  has  liberal  bearings  to  take  up  all  the  end  thrust, 
when  pressing  down  on  the  work  and  the  motor  is  reliable, 
operating  at  high  speed  Overall  dimensions  are  small  and 
the  brush  can  be  used  in  sharp  corners  and  other  cramped 
spaces.  The  total  weight  is  1 1 5^  lb.  The  brush  and  motor 
outfit  is  adapted  for  removing  paint,  rust,  scale  and  dirt  from 
tanks,  steel  cars,  structural  steel  and  all  sheet  metal  surfaces. 
It  is  also  useful  for  cleaning  iron,  steel  and  aluminum  cast- 
ings, the  small  heat  treated  wire  points  getting  into  all  cor- 
ners, and  removing  particles  of  dirt  hard  to  reach  otherwise. 
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therefore,  when  the  tailstoek  is  run  to  and  clamped  in  posi- 
tion. Imth  it  and  the  headstoek  are  finnly  locked  to  their 
resj Kfc live  tool  blcx:ks. 

li(>th  the  headstoek  and  lailstock  main  spindle  hearings  are 
buslied  to  facilitate  maintaining  the  original  accuracy  of  the 
sjjindle  alinement.  i  he  internal  spindles  in  the  headstoek 
and  tailsttxk  are  controlled  by  spring  pressure  which  auto- 
matieaHy  tightens  the  S{)lit  chucking  liushings  wliidi  are 
slipped  over  the  axle  journals  just  jirior  to  loading  a  |)air  of 
wheels  into  the  macliine.  Ihe  end  t]iru>t,  (kie  to  driving  by 
serrated  dcjgs.  i.s  taken  l)y  thrust  collars  Icnated  on  the  ex- 
ternal sjjindles  and  running  in  a  liath  of  oil.  Si)indles  and 
face-plates  are  made  in  one  i>ie(e.  I'.ach  face-plate  is  eijuip- 
I>ed  with  four  Putnam  non-slip  driving  dogs.  The  maxi- 
mum di>tanie  between  the  face  plates  i>  10  ft.  9~,s  in.,  while 


the  width  of  the  fucejilates,  including  the  face  *if  the  ring 
gear>  is  12  in. 

Jhe  machine  is  designed  for  three  types  of  drive  which  are 
interchangeable:  single  j)ulley  belt  drive,  constant  speed 
motor  drive,  or  adjusribk-  .-|)e^cl  motor  drive.  The  general 
design  cjf  the  headstcx !:  is  the  same  for  each  t\]ie  of  drive, 
except  that  for  tlie  single  |)ul]ey  licit  drive  or  the  constant 
s])eed  motcT  drive  more  gears  are  provided  to  give  the  nec- 
essary number  and  range  of  tire  turning  speeds.  .\  lathe 
furnished  with  an\  t.ne  of  the>e  tinee  drive-  mu>  be  readily 
c((nverted  into  any  of  the  other  tyjies. 

A  calipering  attachment  is  furni-hed,  which  remains  at- 
tached to  the  machine.  When  specified,  the  n:a<. hine  can  be 
e(|uip])ed  wiih  a  |)neumatic  cKine  fc;r  ra]jidl\  liandlinL'  wheels 
in  and  (;ut  of  the  lathe. 


Ball  Bearinp;  Hea\A  Dutv  Radial  Drill 


A  1. 1,    revolving    part-    of   the    mu    liiu    of    radial    drills 
iirought  out  i»y  the  ("arlton  Muhine    Tool  Companx', 
Cincinnati.  ( )hio.  are  e<|uippe(l   with   high  grade-   ball 
bccirinLis  to  lake  bcth  the  rad.'a!  a;id  "bM-t  bad-.      In  addi- 


gear  is  mciunted  on  a  sleeve  (jr  shafl  supjiorted  on  both  ends 
by  ball  bearings.  The  arm  i-  rai.-ed  and  lowered  by  means 
of  a  pair  of  bevel  gears  and  a  tumbler  gear. 

Control  of  the  arm  is  b\  means  of  a  leVer  on  the  ix>ttom 
.md  this  is  inter-hicked  in  neutral  i)os'ti<;n  \\!un  tlic  arm  is 
"tightened  to  the  <  (ilumn.  The  operator  cannoi  engage  operat- 
ing Ljears  without  tirst  loosening  both  lever-.  W  lien  the  arm 
t:;'.\el-  to  the  maximum  height  on  tlv  column  it  i>  stopped 
aut' UKitically  by  a  p'unt'cr  and   when  k.verini:.  if  it  meets 


Round   Table   Which    Is   Fully    Universal 


tiim  tlie  general  design  of  tlie  machine  ha-  been 
make  it  a  heavy  duty  ma;  hint'. 
drive  has  been  incorjicjrated  in 
this  machine  bringing  the  driv- 
ing gear  umler  the  arm  and  at 
the  lowc-t  [XJsition  in  the  head. 
Tlie  re-ult  is  a  steady  |)owerful 
drive.  ihc'  unit  ])rin<ij>le  of 
con-truction  has  been  utilized, 
the  driving  and  feed  nuchani-m 
as  well  as  the  tapping  and  re- 
versing attachment  being  inde- 
pendent units,  as.sembled  in  an 
oil  tight  case  on  shafts,  -up- 
ported  at  eae  h  en<l  in  larL'e  ball 
bearings. 

The  speed  eontrol  Kvir  i- 
within  convenient  reacii  of  the 
operator  and  six  speed-  ma\'  be 

obtained  bv  mean-  of  a  -iiding  gear.  Ihe  -peed  box  is  con-  an\  obstruction,  it  is  a.lso  stop))ed  automatically.  Neither 
nected  to  the  stump  knee  by  a  couj)ling.  lievel  gear.s  running  the  inner  nor  outer  column  is  .split.  The  hje  king  mechanism 
in  a  bath  of  oil  carry  the  drive  to  the  vertical  shaft.    Each      is  operated   by  a  hand  lever  or  foot  trearlle.     The  arm   is 


Carlton    Radial    Drill    Arranged    for    Constant    Speed    Drive    Through    Gear   Box 
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The  sleeve  for  raisini^  and  lowering  the  spindle  is  mounted 
at  the  toj)  of  the  spindle  and  halanced  by  a  counter- weight 


finished  with  long,  llat  ways  affording  a  substantial  bearing  any  time.  The  universal  table  is  furnished  as  ^eparate 
for  the  head,  which  is  entirely  enclosed  and  consists  of  sul)  ecjuipment  and  can  be  provided  with  a  round  table  which 
units.  makes  it  fully  universal. 

The  Carlton  radial  drill  is  made  in  4.  5  and  '•  ft.  sizes. 
It  drills  to  the  center  of  8,  10  and  12  ft.  circle^  and  the 
maximum  distance  between  the  spindle  and  ba>e  i~  5  ft, 
5  ft.  6J  J  in.  and  6  ft.  5y2  in.  respectively.  The  spindle 
feed  in  each  case  is  Ih  in.,  a  Mor.^e  Xo.  5  taper  hole  Uing 
])r(jvided  in  the  spindle.  Twelve  feed  changes  are  ]>rovided 
arranging  for  .005  to  .n(>'J  in.  i)er  rev.  There  are  24  >ptvd 
changes  available  var\  ing  from  KS'_.  Xo  iSOO  r.p.m.  Ihe 
working  surface  of  the  table  and  liuse  are  22  in.  by  2>  in. 
and  .>  ft.  6  in.  bv  4  ft.  .^  in.,  respectively.  Five.  7'j  and  10 
hp.  motors  re.-pictively.  are  retjuired  to  drive  tlic  three  <i/-es. 


Belted   Motor   Drive  Through   Speed    Box   on   Arm 

that  act-  through  tlic  same  pinion  that  works  tlu'  rack  for 
raising  and  lowering  the  arm.  The  spindle  has  an  automatic 
kick-out  for  maximum  travel  up  and  down. 

Power  i-s  furnished  througli  a  cone  jtulle} .  feed  change 
gear  box.  constant  .-peed  drive  thnmgh  s])ceil  diange  gear 
box.  or  a  variable  sjteed  motor  mounted  on  the  face  and 
direct  connected.  This  combination  of  motor  drives  can 
;tl.<o  be  mounted  on  the  radial  arm  if  de>ired.  The  table 
wing  i.-  a  separate  unit  and  (an   l»e  attached  to  the  base  at 
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View  Showing    Massive  Arm   and   Head.   Plain    Box  Table  and    Wing 


\\^ire  Brush  for  Clean ino;  Metal  Surfaces 


w 


IRF  brush  cleaning  of  metal  surfaces  offers  an  op- 
portunity for  considerable  saving  of  time  and  laljor 
over  that  re(|uire(l  b\   hand  in  removing  i)aint.  rust. 


Heat  Treated  Steel   Wire   Brush   Used   with   No.  6  Little   David   Drill 


scale  and  dirt.  It  !ia-  !)een  difficult,  however,  ttj  obtain  a 
bru.>-h  wliich  voultl  work  effectively  cm  an  air  m<  ii  r  and  not 
wear  out  too  rapidly.  To  overcome  this  difnculty.  a  5-in. 
Iirush  with  special  heat  treated  steel  wires  has  bten  develoj^d 
b\  tile  Inger.-ioll-Raiid  Comjiany.  New  York.  It  is  sturdily 
constructed,  ijeing  tlesigned  to  stand  seven  -vrviit-  and  is 
used  as  an  attachment  ft)r  the  Xo.  (>  Little  David  drill. 
This  drill  has  liberal  bearings  to  take  up  all  the  end  thru.'^t, 
wlien  ])ressing  d'.wn  on  the  work  and  the  motor  is  reliable, 
o])erating  at  iiigli  sjieed  Overall  dimcn>ions  are  small  and 
the  brush  can  be  u^ed  in  sharp  corners  and  other  cramped 
>pace.^.  The  total  weight  is  ll^vlb.  The  i»rush  and  motor 
outfit  is  ada])ttd  for  removing  paint,  rust,  scale  and  dirt  from 
tanks,  steel  cars,  structural  steel  and  all  sheet  metal  surfaces. 
It  is  also  useful  for  cleaning  iron,  .-teel  and  aluminum  ca>t- 
ings.  the  .«;mall  heat  treated  wire  i)oints  getting  into  all  cor- 
ners, and  removing  ])arti(les  of  dirt  hard  to  reach  otlu-rwi-ie. 
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li'^^.^'0  Heavy  Planer  Type  Milling  Machine 

LINE  of  j)luner  type  milling  machines  of  the  design     length  of  time  which  would  have  been  considered  incredible 
illustrated  is  being  built  by  the  Becker  Milling  Ma-      a  few  years  ago.   The  Becker  planer  type  milling  machine  is 
chine  Company,  Worcester,  Mass.,  in  widths  ranging 
from  24  to  48  in.,  and  in  lengths  up  to  20  ft.   These  machines 
are  of  heavy  construction  and  are  driven  through  a  single- 
pulley  gear  box  mounted  on  top  of  one  of  the  housings.    A 
;  clutch  furnished  on  the  driving  pulley  for  starting  and  stop- 
ping the  machine  is  operated  by  means  of  a  lever  conveniently 
I  placed  on  the  operating  side.    On  motor-driven  machines,  a 
..  similar  arrangement  eliminates  the  necessity  of  stopping  the 
motor  in  order  to  stop  the  machine. 

Hardened  steel  gears  of  the  automobile  transmission  type 
are  furnished  and  these  run  in  oil.  Speed  changes  are  ob- 
tained by  operating  levers  located  on  the  side  of  the  right- 
hand  housing.  The  drive  to  the  spindle  is  through  a  bronze 
worm  wheel  and  a  steel  worm  running  in  oil.  The  bed  and 
:;  table  are  of  the  box  type,  heavily  constructed  to  insure  rigid- 

■  ity.  The  table  is  driven  by  a  spiral  worm  directly  connected 
to  the  table  rack,  this  worm  also  running  in  oil.  The  milling 
head  has  a  hand  and  power  traverse  on  the  rail.  The  rail 
is  counterweighted  and   is  elevated  by  power,  a  fine  hand 

;  adjustment  being  provided.  This  type  of  machine  may  also 
be  furnished  with  two  vertical  milling  heads. 

The  more  general  introduction  of  milling  machines  into 
railroad   shops   has   resulted   in   a  considerable   increase   in 

■  machine  shop  production,  particularly  when  high  speed  mill- 
'  ing  cutters  are  used  in  a  machine  of  the  typ>e  illustrated.    It      designed  to  stand  up  under  the  heaviest  cutting  feeds  and 
'  has  been  possible  to  produce  duplicate  locomotive  parts  in  a      speeds  of  which  these  high  speed  milling  cutters  are  capable. 


Becker    Planer    Type    Milling     l^achine 


Rugged   Construction   Marks   New    Planer 

HE  32-in.  planer,  shown  in  the  illustration,  is  a  recent     to  guard  against  possibility  of  springing.     The  table  T-slot 


w  •>- 


I  addition  to  the  line  of  machine  tools  built  by  the 
Whitcomb-Blaisdell  Machine  Tool  Company,  Wor- 
cester, Mass.  As  on  preceding  machines  of  this  type,  the 
planer  is  provided  with  the  company's  patented  second-belt 
drive  which  permits  the  number  of  gears  beneath  the  table 
to  be  relatively  small  and  reduces  the  jars  and  shocks  pro- 
duced by  reversing  the  table.  The  planer  differs  from  the 
smaller  sizes  in  that  it  has  a  double  gear  reduction  from  the 
second-belt  drive  shaft  to  the  table  rack. 

The  compact  construction  of  the  machine  will  be  apparent 
by  reference  to  the  illustration.  The  cross-rail  is  heavy  and 
deep  and  has  extra  ribbing  at  the  back  to  give  sufficient 
stiffness.   The  table  is  braced  with  ribs  at  frequent  intervals 


for  shipper  dogs  extends  the  full  length  of  the  table. 

Projecting  ledges  on  the  under  side  of  the  table  prevent  the 


Whitcomb-Blaisdell   32-ln.   Planer  Combining    Rugged   Construction   with  Improved  Table  Drive 
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dropping  of  chips  into  the  ways.  The  housings  are  of  the 
box  type,  bolted  to  the  bed  and  rigidly  connected  at  the  top 
by  a  heavy  rail.  The  bed  is  cast  with  a  solid  top,  the  only 
opening  being  at  the  center  where  the  double  gear  reduction 
is  placed.  This  opening,  however,  is  covered  by  sheet  metal 
placed  in  such  a  way  that  only  the  upper  segment  of  the 
bull  gear  projects  through  it.  Casting  the  bed  with  a  solid 
top  serves  two  purposes,  being  a  safety  feature  and  prevent- 
ing dirt  and  chips  from  entering. 

The  machine  is  equipped  with  a  patented  cross-rail  binder 
which  enables  the  operator  to  lock  the  cross-rail  securely  to 


the  housings  by  operating  a  lever  and  without  moving  from 
his  position  on  the  working  side  of  the  machine.  Patented 
self-locking  shipper  dogs  are  also  a  part  of  the  regular  equip- 
ment, it  being  only  necessar)'  for  the  operator  to  set  these 
dogs  for  the  required  length  of  stroke.  The  principal  di- 
mensions of  the  machine  are  as  follows:  actual  wddth  be- 
tween housings,  36  in.;  planing  height  under  cross-rail^ 
32}i  in.;  length  of  table,  10  ft.;  width  of  table,  28  in.; 
length  of  bed,  16  ft.;  length  of  down  feed,  13  in.;  and 
minimum  distance  between  centers  of  tool-boxes,  7^  in.  The 
approximate  weight  of  the  planer  is  17,500  lb. 


Improved  Tools  for  Machinists  and  Toolmakeis 


SEVERAL  new  and  improved  tools  of  value  to  the  ma- 
chinist and  toolmaker  have  been  added  to  the  line  made 
by  the  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I. 
Among  these  is  a  depth  gage  (Fig.  1)  primarily  important 
because  of  its  simplicity  and  accuracy.  It  is  furnished  com- 
plete with  three  measuring  rods  and  enables  readings  from 
0  to  3  in.  to  be  obtained  by  thousandths  of  an  inch,  the 
micrometer  screw  having  a  movement  of  1  in.  The  desired 
rod  is  easily  placed  in  position  by  removing  cap  A  (Fig.  1), 
which  permits  the  rod  in  the  gage  to  be  withdrawn  and  the 
one  desired  inserted.  Replacing  cap  A  brings  the  shoulder 
on  the  rod  against  a  finished  seat.  The  shoulders  on  the 
rods  are  adjustable  and  permit  individual  adjustment  of  any 


stability.  The  gages  are  made  in  two  sizes.  The  10-in. 
size  can  be  furnished  in  either  English  or  metric  measure 
to  take  inside  and  outside  measurements.  It  is  also  made 
as  a  combination  gage  reading  to  English  measure  on  the 
front  and  to  metric  measure  on  the  back.  The  18-in.  gage 
takes  measurements  outside  the  jaws.  The  bar  is  graduated 
to  read,  by  means  of  a  vernier,  to  thousandths  of  an  inch  or 
fiftieths  of  a  millimeter  as  the  case  may  be,  the  graduations 
in  each  case  being  carried  far  enough  along  the  bar  to  allow 
measurements  to  the  full  rated  capacity.  The  readings  with 
the  English  measure  or  metric  measure  gage  are  direct  and 
easily  legible.      '    /.v:"' 

\  new  vise  for  toolmakers   and  mechanics    (Fig.   4)    is 


Flo.  1  Fig.  2  Fig.  3 

Recent  Additions  to  the  Line  of  Tools  IVIade  by  the  Brown  &  Sharpe  Mfg.  Co. 


Fig.  4 


rod.  The  tool  is'  obtainable  with  either  a  2^  in.  or  4  in. 
base.  The  same  adjustment  for  wear  on  the  threads  is  used 
as  is  provided  on  standard  Brown  &  Sharpe  micrometer 
calipers. 

An  improvement  has  also  been  incorporated  in  the  com- 
bination squares  and  sets  furnished  with  centre  heads.  The 
centre  heads  are  now  ground  so  that  both  arms  are  of  equal 
length  and  the  points  A  and  B  (Fig.  2)  are  both  equidistant 
from  the  edge  of  the  scale.  This  permits  the  use  of  centre 
heads  with  work  of  large  diameter.  The  provision  of  nearly 
250  different  combination  squares  and  sets  affords  a  broad 
choice. 

A  new  vernier  height  gage  is  shown  in  Fig.  3.  The  base 
is  proportioned  to  give  rigidity  without  undue  weight  and 
extends  beyond  the  back  of  the  bar,  affording  additional 


reliable  and  handy  for  use  in  drilling,  fitting  and  laying  out 
work  on  surface  plates.  It  is  case  hardened  and  the  base 
is  ground.  A  large  jaw,  provided  with  a  tongue  which 
slides  in  a  groove  in  the  base,  is  held  in  place  by  a  strap. 
This  feature  enables  the  vise  to  hold  the  work  firmly  and  pre- 
vents the  jaw  from  lifting.  The  strap  can  be  removed  and 
by  using  the  jaw  upside  down,  taper  pieces  can  be  held  in  the 
tool.  The  greatest  capacity  of  the  vise  is  2  in.  The  V-groove 
in  the  under  side  of  the  base  takes  work  from  9-32  in.  to 
11-16  in.  diameter  and  thus  adds  to  the  handiness  of  the 
vise  since  it  can  be  used  as  a  V  block.  Each  vise  is  fur- 
nished, with  two  steel  jaws  which  slip  on  and  off  the  screw- 
to  provide  for  a  greater  range  of  work.  Fig.  5  shows  a  pair 
of  vises  holding  two  strips  to  be  drilled  with  a  half  hole  in 
each  strip,  an  operation  for  which  the  vices  are  well  suited. 
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Hea\y  Planer  Type  Milling  Machine 

LINK  ut    [ilaiK-r  type  milling  machines  of  the  design      length  oi  time  which  uoukl  luive  heen  considered  incredible 


a  few  years  ago.     The  Becker  planer  type  milling  machine  is 


Z-\  illustrated  i^  being  built  by  the  Becker  Milling  Ma 
chine  Company,  Worcester.  Mass..  in  widths  ranging 
from  24  to  48  in.,  antl  in  lengths  uj)  to  20  ft.  These  machines 
are  of  heavy  construdion  and  arc  driven  througli  a  sinitle- 
pullcy  gear  box  mounted  on  top  of  one  of  the  housings.  .\ 
clutch  funiished  on  the  driving  pulley  for  starting  and  stoj)- 
ping  the  niai  hine  is  operated  ])y  means  of  a  lever  convi'iiientl) 
placed  on  the  operating  side.  ( )n  motor-driven  maihines.  a 
similar  arrangement  eliminates  tlie  necessity  of  stopjjing  the 
motor  in  order  to  stop  the  machine. 

Hardened  steel  gears  of  the  automobile  transmission  tyjie 
an-  furnished  and  tluse  run  in  oil.  Speed  changes  are  ol)- 
tained  by  operating  levers  located  on  the  side  of  the  right- 
liand  housing.  The  drive  to  the  .'ipindle  is  through  a  bron/.e 
worm  wheil  and  a  steil  worm  running  in  oil.  The  ])ed  and 
table  are  of  the  box  t>pe.  heavily  constructed  to  insure  rigid- 
ity. The  table  is  drivi-n  by  a  spiral  worm  directly  connected 
to  the  table  rack,  this  worm  also  running  in  oil.  The  milling 
head  has  a  hand  and  power  traverse  on  the  rail.  The  rail 
i-  counterweighted  and  is  elevated  by  power,  a  t'lne  hand 
adjustment  ])eing  provided.  This  type  of  machine  mav  also 
Ih?  furnished  with  two  vertical  milling  heads. 

The  more  general  introduction  of  milling  machines  into 
railroad    shops    has    resulted    in    a    considerable    increase    in 
machine  shoj)  production,  particularly  when  high  speed  mill- 
ing cutters  are  used  in  a  machine  of  the  type  illustrated.    It      designed  to  stand  up  under  the  heaviest  cutting  feeds  and 
lias  been  [possible  to  produce  duplicate  locomotive  parts  in  a      .speeds  of  which  these  high  speed  milling  cutters  are  ca])able. 


Becker    Planer    Type    Milling    Machine 


Rugged   Construction   Marks   New    Planer 


THE  .>2-in.  [)laner.  shown  in  the  illustration,  is  a  recent 
addition  to  the  line  of  machine  tools  built  by  the 
W'hitcomb-Blaisdell  Machine  Tool  Company.  Wor- 
cester, Mass.  As  on  preceding  machines  of  this  type,  the 
planer  is  provided  with  the  company's  patented  second-belt 
drive  which  permits  the  number  of  gears  beneath  the  table 
to  be  relatively  small  and  reduces  the  jars  and  .shocks  pro- 
duced by  reversing  the  table.  The  planer  differs  from  the 
.smaller  sizes  in  that  it  has  a  double  gear  reduction  from  the 
.^econd-belt  drive  shaft  to  the  table  rack. 

The  compact  construction  of  the  machine  will  be  apparent 
by  reference  to  the  illustration.  The  cross-rail  is  heavy  and 
deep  and  has  extra  ribbing  at  the  back  to  give  sufficient 
.'itiffness.    The  table  is  braced  with  ribs  at  frequent  intervals 


to  guard  against  jjossibility  of  .springing.     The  table  T-slot 
for  -hipper  dogs  extends  the  full  length  of  the  table. 

J'rojc'cting  ledges  on  the  under  side  of  the  table  prevent  the 


Whitcomb-Blaisdell   32-ln.    Planer  Combining    Rugged    Construction    with   Improved  Table   Drive 
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drojiping  of  chips  into  the  ways.  The  housings  are  of  the 
box  type,  bolted  to  the  bed  and  rigidly  connected  at  the  toj) 
by  a  heavy  rail.  The  bed  is  cast  with  a  solid  top,  the  only 
opening  being  at  the  center  where  the  double  gear  reduction 
is  jjlaced.  'Jhis  opening,  however,  is  covered  by  sheet  metal 
placed  in  such  a  way  that  only  the  upj)er  segment  of  the 
bull  gear  projects  through  it.  Casting  the  bed  with  a  solid 
top  serves  two  i)urp(jses,  being  a  safely  feature  and  prevent- 
ing dirt  and  cliips  from  entering. 

The  machine  is  ecjuipped  with  a  patented  cross-rail  binder 
which  enal)les  the  oi)erator  to  l<;ck  the  cross-rail  securely  to 


tile  housings  by  oj)erating  a  lever  and  without  moving  from 
his  position  on  the  working  side  of  the  machine.  Patented 
self-loc  king  shijjper  dogs  are  also  a  part  of  the  regular  equip- 
ment, it  being  only  necessar\-  for  the  operator  to  set  these 
dogs  for  the  reijuired  length  of  stroke.  I'he  principal  di- 
mensions of  the  machine  are  as  follow .>:  actual  width  be- 
tween housings,  36  in.;  planing  height  under  cross-rail. 
.>2^4  in.;  lengtli  of  table.  10  ft.:  width  of  table.  28  in.; 
length  of  l>ed,  16  ft.:  length  of  down  feed,  13  in.;  and 
minimum  distance  between  centers  of  tool-boxes.  /Vi  in.  The 
approximate  weight  of  the  planer  is   17.500  lb. 


Iniprcn  ed  Tools  for  Machinists  and  Toolmake;  s 


SK\  EK.\E  new  and  im].rrived  tools  Of  value  to  the  ma- 
chinist and  toolmaker  have  been  added  to  the  line  made 
b\  the  Brown  &:  Sharpe  Mfg.  Co.,  Trovidence,  R.  1. 
Among  these  is  a  depth  gage  (Fig.  1)  j)rimarily  important 
because  of  its  simjilicity  and  accuracy.  It  is  furnished  com- 
plete with  three  measuring  rods  and  enables  readings  from 
0  to  3  in.  to  be  obtained  by  thousandths  of  an  inch,  the 
micrometer  screw  having  a  movement  of  1  in.  The  desired 
rod  is  easily  placed  in  jxisition  by  removing  cap  ,1  (Fig.  1). 
whith  permits  the  rod  in  the  gage  to  be  withdrawn  and  tlie 
one  desired  inserted.  Rej)lacing  cap  A  brings  the  shoulder 
on  the  rod  against  a  finished  seat.  The  shoulders  on  the 
rods  are  adju>table  ;in(l  permit  individual  adjustment  of  any 


stability.  1  he  gages  are  made  in  two  sizes.  The  10-in. 
>iiie  can  be  furni.-iutl  in  either  English  or  metric  measure 
to  take  inside  and  out >ide  measurements.  It  is  also  made 
as  a  combination  gage  reading  \v.  I'.nglish  measure  on  the 
front  and  to  metric  measure  on  the  back.  The  18-in.  gage 
takes  mt.asurtnieiit>  tiut^ide  the  jaw.-.  1  he  iiar  i^  graduated 
to  read,  by  mean.-  of  a  vernier,  to  thousandliis  of  an  inch  or 
fiftieths  of  a  millimeter  as  the  case  may  be,  the  graduations 
in  each  case  being  carried  far  enough  along  the  bar  to  allow 
measurements  to  the  full  rated  capacity.  The  readings  with 
the  English  measure  or  metric  measure  gage  are  direct  and 
easily  legible.  - 

.\   new  vi.^e   for   toolmakers   and  methanic>    (Fig.    4)    is 


Fig.  1  :'        Fig.  2  Fig.  3  : 

Recent  Additions  to  the  Line  of  Tools  Made  by  the  Brown  &  Sharpe  Mfg.  Co. 


Fig.   4 


rod.  The  tool  is  oijtainable  with  either  a  2)j  in.  or  4  in. 
ba.-e.  The  same  adjustment  for  wear  on  the  threads  is  used 
as  is  provided  on  standard  Brown  &:  Sharpe  micrometer 
calipers. 

An  improvement  has  also  been  incorf)orated  in  the  com- 
bination squares  and  sets  furnished  with  centre  heads.  The 
centre  heads  arc  now  ground  so  that  Ixjth  arms  are  of  equal 
length  and  the  points  A  and  B  (Fig.  2)  are  both  equidistant 
from  the  edge  of  the  .-cale.  This  ])ermits  the  use  of  centre 
heads  with  work  of  large  diameter.  The  provision  of  nearl\- 
250  different  combination  squares  and  sets  affords  a  broad 
choice.  ";■■"-         -",^-^-;'-  ■■---:.,":■-■    , 

A  new  vernier  height  gage  is  shown  in  Fig.  3.  The  base 
is  proportioned  to  give  rigidity  without  undue  weight  and 
extends   beyond   the  back  of   the   bar,   affording   additional 


reliable  and  handy  for  use  in  drilling,  titting  and  laving  out 
work  on  surface  plates.  It  is  case  hardened  and  the  ha.<<: 
is  ground.  A  large  jaw,  provided  with  a  tongue  which 
slides  in  a  groove  in  the  base,  is  held  in  place  by  a  strap. 
This  feature  enables  the  vi.-^e  to  hold  the  work  firmly  and  pre- 
vents the  jaw  from  lifting.  The  strap  can  be  removed  and 
by  using  the  jaw  upside  down,  taper  pieces  can  1k^  held  in  tlie 
t(X)l.  The  greatest  capacity  of  the  vise  is  2  in.  The  V-groove 
in  the  under  side  of  the  ba.<e  takes  work  from  9-32  in.  to 
11-16  in.  diameter  and  thus  adds  to  the  handiness  of  the 
vise  since  it  can  be  used  as  a  V  block.  Each  vise  is  fur- 
nished, with  two  steel  jaws  which  slip  on  and  off  the  screw 
to  provide  for  a  greater  range  of  work.  Fig.  5  shows  a  j)air 
of  vises  holding  two  strips  to  be  drilled  with  a  half  h<  le  in 
each  strip,  an  operation  for  which  the  vices  are  well  suited. 
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Electric  Grinder  and  Buffing  Machine 


'HE  United  States  Electrical  Manufacturing  Company, 
Los  Angeles.  Cal.,  has  recently  completed  the  develop- 
ment of  a  heavy  duty  electric  grinding,  buffing  and 
polishing  machine.  While  originally  designed  for  buffing 
pneumatic  truck  tires  and  having  an  approximate  over-all 
shaft  length  of  6  ft.,  the  machine  is  built  in  a  number  of 
different  sizes  and  can  be  used  for  many  grinding  and  buffing 
operations  in  railway  shops. 

The  spindle  of  the  machine  is  mounted  on  standard  Hess- 
Bright  ball  bearings,  which  are  lubricated  by  running  in  a 
bath  of  oil.  Two  of  these  ball  bearings  are  mounted  on  the 
shaft  close  to  the  wheels,  thus  reducing  vibration  to  a  mini- 
mum. A  third  ball  liearing  is  located  at  a  proper  distance 
from  the  other  two  in  order  to  eliminate  periodical  vibration 


which,  while  not  always  evident,  will  cause  ball  bearings  to 
wear  and  become  loose  after  being  in  use  only  a  short  time. 
The  diameter  of  the  spindle  is  1^  in. 

The  rotor  of  this  grinding  machine  is  designed  and  built 
in  such  a  way  as  to  make  it  practically  indestructible.  The 
rotor  bars  are  brazed  to  the  end  rings,  making  an  electrical 
and  mechanical  joint  that  cannot  be  destroyed  except  by 
intense  heat,  hot  enough  to  melt  the  copper.  :% 

The  bearings  and  windings  are  entirely  enclosed  in  dust-- 
proof  housings  to  prevent  any  emery,  grit  or  foreign  matter 
from  getting  into  them.  The  5  hp.  machine,  operating  at 
3,600  r.p.m.  is  the  most  popular  size  and  owing  to  the  com- 
bination buffing  and  grinding  feature  is  a  valuable  time 
saver  in  shops  where  both  operations  have  to  be  performed. 


Heavy   Duty   Reversing   Motor  Face  Grinder 


:->-c:. 


EXTIRELV  self  contained,  the  heavy  duty  grinder  illus- 
trated is  operated  by  three  motors;  one  15-hp.  motor 
for  driving  the  wheel;  one  variable  speed  5-hp.  reversing 
motor  for  driving  the  table  traversing  mechanism,  and  one 
5^-hp.  motor  for  driving  the  pump.  The  variable  speed 
motor  provides  a  table  speed  of  7  to  27  ft.  per  min.  and  the 
reversing  feature  of  the  motor  eliminates  all  belting.  In 
operation,  the  machine  is  controlled  from  either  the  front  or 
rear  by  mechanical  means  and  is  also  provided  with  a  push 
button  for  controlling  the  motors.  The  machine,  illustrated, 
has  a  wheel  24  in.  in  diameter  and  has  a  capacity  to  grind 
work  12  ft.  long.  It  is  made  in  different  lengths,  however, 
varying  from  6  ft.  to  17  ft.,  the  weight  of  a  machine  of  12  ft. 
capacity  being   14,750  lb. 

The  advantages  of  separate  motor  drive  for  wheel,  table 
and  pump  are  numerous,  perhaps  the  most  important  being 
the  greater  flexibility  in  design  obtained.  There  are  no  un- 
necessary, power  consuming  and  often  dangerous  belts  and 
gear  trains  where  individual  motor  drives  for  machine  parts 
are  used. 

This  machine  can  also  be  furnished  with  a  swivel  knife 
bar  making  it  suitable  for  grinding  large  paper  and  veneer 
knives  and  by  removing  the  angle  bar  shown,  it  becomes  a 
standard  face  grinder,  adaptable  for  use  on  all  kinds  of 
grinding  within  its  capacity.  The  most  modern  practice  of 
bearing  construction,  known  as  the  sleeve  flange  type,  is  in- 
cluded in  this  grinder.  Bronze  bushings  are  used  which  can 
be  easily  replaced  in  case  of  wear  and  the  original 
alinement  not  disturbed.    The  machine,  as  shown,  is  arranged 


for  wet  grinding  and  ample  provision  is  made  to  take  care 
of  the  spray  and  drainage.   Provision  is  also  made  (as  shown 
in  the  rear  view),  for  swiveling  the  wheel  head  by  means  of 


Rear   View   Showing    Motor    Drive   and    Arrangement   for   Swivelling 

Grinding  Wlieel  Head 

a  rack  and  pinion,  so  as  to  permit  of  grinding  either  straight 
or  concave,  as  may  be  desired.  The  machine  is  made  by  the 
Springfield  ^lanufacturing  Company,  Bridgeport,  Conn. 


Face  Grinder  Which   Is  Entirely  Self-Contained,   Being    Driven   by  Three    Individual    Motors 
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Universal  Flue  Welding  Machine 


PERHAPS  the  most  distinctive  feature  of  the  universal 
flue  welder  manufactured  by  the  Southwark  Foundry 
&  Machine  Co.,  Philadelphia,  Pa.,  is  the  fact  that  it 
welds  the  flue  on  the  inside  thus  making  the  inside  diameter 
at  the  weld  the  same  as  throughout  the  flue.     This  allows  a 
free  passage  of  gases  especially  in  superheater  flues,  also 


Front  View  of  Southwark  Flue  Welder  with  Heat  Deflector  Removed 

eliminating  the  possibility  of  superheater  units  sticking  in 
application.  The  machine  is  built  sufficiently  heavy  to  weld 
large  flues  and  it  takes  safe  ends  of  lengths  from  6  in.  to  4  ft. 
6  in.  Among  the  advantages  claimed  for  the  machine  are 
relatively  small  power  consumption,  closeness  of  the  furnace 


to  the  welding  head,  and  a  single  foot  valve  controlling  all 
operations. 

Referring  to  the  ilustration  the  clamping  head  at  the  front 
and  the  driving  mechanism  at  the  back  are  the  two  main 
parts  of  the  machine.  Mounted  in  the  clamping  head  are 
four  air  cylinders,  arranged  for  the  heads  to  be  removed  from 
the  outside.  The  front  ends  of  the  piston  rods  are  equipped 
with  sectional  dies  to  clamp  the  outside  of  the  flue  at  the 
weld.  Running  through  the  center  of  the  machine  longi- 
tudinally is  the  welding  mandrel  which  fits  the  inside  of  the 
flue.  Three  rollers  are  assembled  in  the  body  of  the  mandrel 
which  is  hollow.  Tapered  and  free  in  their  bearings,  they 
can  be  moved  radially  by  inserting  the  paper  mandrel  that 
reaches  through  the  middle  of  the  spindle  from  the  back  of 
the  machine.  This  mandrel  is  operated  by  an  air  cylinder 
controlled  by  the  foot  valve.  The  unusual  length  and  weight 
of  the  safe  ends,  applied  to  superheater  flues  make  it  de- 
sirable to  support  them  while  being  heated  and  it  is  cus- 
tomary to  rig  up  the  front  of  the  machine  with  some  type 
of  roller  table  to  support  the  long  flue. 

In  operation  the  four  clamping  cylinders  are  piped  to  a 
single  air  Imc  and  arranged  to  operate  simultaneously  with 
the  opening  of  the  single  foot  valve.  This  valve  is  usually 
placed  in  front  of  the  furnace  on  the  left  hand  side,  the 
position,  hcwever,  being  determined  by  the  convenience  of  the 
operator.  The  timing  of  the  different  operations  is  controlled 
by  the  piping  to  the  foot  valve,  so  arranged  that  the  clamp- 
ing head  first  comes  in  on  the  outside  of  the  weld;  the  jaw 
clutch  which  rotates  the  mandrel  is  next  engaged;  and  last, 
the  expanding  arbor  is  forced  into  the  center  of  the  three 
rolls  which,  being  in  rotation  as  part  of  the  mandrel,  works 
the  weld  out  against  the  clamping  dies  or  anvil. 

The  furnace  which  should  be  of  the  oil  burning  t}pe  is 
mounted  in  front  of  the  welding  head  so  that  the  safe  end 
is  supported  on  the  end  of  the  welding  mandrel,  and  a 
minimum  amount  of  movement  of  the  flue  is  necessar}-  when 
passing  to  the  welding  position  after  the  proper  heat  is  ob- 
tained. The  time  required  for  the  actual  rolling  of  the  weld 
is  from  six  to  eight  seconds.  The  total  time  of  making  the 
weld  depends  upon  the  size  of  flue  which  in  turn  determines 
the  length  of  time  required  for  obtaining  the  welding  heat. 


Electric  Truck  Equipped  With  Carrying  Ram 


THE  illustration  shows  an  electric  storage  battery  truck 
made  by  the  Baker  R  &  L  Company,  Cleveland,  Ohio, 
the  truck  having  been  recently  equipped  with  a  car- 
r}ing  arm  or  ram  which  may  be  elevated  or  lowered  as  de- 
sired. This  feature  of  the  truck  was  originally  developed  to 
enable  it  to  handle,  the  large  numbers  of  heavy  iron  cores  and 
tire  moulds  used  in  the  rubber  industry'.  Since  each  of  these 
moulds  weighs  .several  hundred  pounds,  it  is  difficult  to  han- 
dle them  without  machinery  but  by  means  of  this  truck  they 
are  readily  moved  trom  place  to  place  as  desired. 

The  truck  is  sometimes  used  for  carrying  coils  of  wire,  as 
illustrated,  in  which  case  the  truck  is  advanced  with  the 
carrj'ing  ram  at  the  proper  level  to  insert  in  the  inclined  pile 
of  coils.  The  carr}ing  ram  is  then  elevated  and  lifts  the 
coils  from  the  floor  when  they  can  be  moved  to  their  desired 
destination  and  placed  in  racks  or  hung  up  on  pegs.  Al- 
though developed  for  the  rubber  industry  alone,  this  truck 
has  shown  that  it  has  quite  a  wide  application,  being  adapt- 
able to  handling  material  in  railroad  shops  and  storerooms. 

The  mechanism  of  the  truck  consists  of  a  carriage  mounted 
on   rollers   running   vertically  between   channel   guides   and 


lifted  by  an  electrically  driven  cable  hoist.    The  hoist  motor 
is  controlled  by  a  small  reversing  switch,  mounted  on  the 
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Baker  Truck    Equipped   with   an    Elevating,   Carrying    Arm 

dash  and  its  operation  in  both  directions  is  limited  by  suita- 
ble switches.  The  truck  has  a  capacity  to  raise  and  support 
a  weight  of  2,500  lb.  when  spaced  evenly  on  the  ram. 
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Electric  Grinder  and  Buffing  Machine 


THK  rniti-d  States  Klectrical  Manufacturin.L;  Company. 
!.()>  Aniroles,  Cal..  has  nvontly  i.()ni|)K"ti'(l  the  dovolop- 
nient  of  a  heavy  dut)  electric  uriiulin-i,  l)UtYin^  and 
polishinti  machine.  While  oriLjinally  designed  for  huftinsj 
j)ncuniatic  truck  tires  and  having  an  approximate  over-all 
shaft  length  oi'  o  it.,  the  machine  is  l)uilt  in  a  numlter  of 
dift'erent  si/es  and  can  he  u>i(l  for  many  grinding  and  hutting 
operations  in  railway  shops. 

The  .-pindle  of  the  machine  i>  mounted  on  standard  Hess- 
Bri^ht  hall  hearing-,  whiih  are  lul)ricatetl  hy  runnin-:  in  a 
hath  of  oil.  Two  of  these  hall  hearings  are  mounted  (;n  tlie 
diaft  close  to  tiie  wheels,  thus  reducing  vibration  to  a  mini- 
mum. A  thinl  hall  hearing  is  located  ;it  a  proper  di-lanci' 
fnim  the  other  two  in  ordi-r  to  eliminate  periodical  vihration 


which,  while  not  always  evident,  will  cause  hall  hearings  to 
wear  and  become  loose  after  being  in  use  only  a  short  time. 
The  diameter  of  the  spindle  is  1' j  in. 

The  rotor  of  this  grinding  machine  is  designed  and  built 
in  such  a  way  as  to  make  it  practically  indestructible.  The 
rotor  bars  are  brazed  to  the  end  rings,  making  an  electrical 
antl  mechanical  joint  that  cannot  be  destroyed  excejn  In- 
intense  heat,  hot  enough  to  melt  the  copper. 

The  bearing.s  and  wintlings  are  entirely  enclosed  in  dust- 
j>roof  housings  to  prevent  any  emer\-.  grit  or  foreign  matter 
from  getting  into  them.  The  5  hj).  machine,  operating  at 
.>.<)()0  r.p.in.  is  the  most  popular  size  and  owing  to  the  com- 
bination huftnig  and  grinding  feature  is  a  valual)le  time 
>avir  in  <hops  where  both  operations  have  to  be  performer!. 


Heaw    Dut\    Rexersinij   Motor   Face   Grinder 


E\  I  Ikll  \'  -elf  contained,  thr  he.ivv  <lutv  grinder  illu-  l')r  wet  grinding  and  ample  provision  is  made  to  take  care 

irated   ir-  operated   hv  three  motor-:   one    l.--hi>.   motor  <.f  the  spray  and  drainage,    rrovi-ion  is  also  made  (a>  .-hown 

for  drivin>r  thewheel ':  one  variable  -j.eed  .>-hp.  rever-in-  i'l  tin-  rear  view),  for  -wivehng  the  wheel  liead 
motor   for  driving  the  table  traver-ing  mithani-m.   and   one 


bv  mean.-  ot 


j-hp.   motor   for   driving   the   pump. 


The  \;M-iabli'  -peed 
motor  i)rovide-  a  talile  .-peed  of  7  to  27  ft.  per  min.  and  tin 
rever>ing  feature  of  the  motor  eliminate-  all  l)elting.  In 
ojx'ration.  liie  machine  is  controlled  from  eitlur  the  front  or 
rear  bv  mechanical  means  and  i-  al-o  pro\i(k-d  with  a  pu.-h 
button  for  .  ontroUini;  the  motors.  The  m.uhiiie.  illustrated. 
has  a  wheel  24  in.  in  diameter  and  ha-  a  capacity  to  Lirind 
work  12  ft.  long.  It  i-  made  in  dift'erent  lengths,  however, 
varving  from  o  ft.  to  17  ft.,  the  weight  of  a  machine  of  12  ft. 
capacity   !>eing    I4.7.^ii  lii. 

The  ailv.mtages  of  separate  m«)tor  drive  for  wheel,  table 
and  ]uimi>  .ire  numerous,  perhap-  the  mo.-t  important  being 
the  greater  ile\iliilit\  in  de.-ign  obtained.  There  are  no  un- 
neces.sarv,  power  consuming  and  ot'tcii  dangerous  belts  and 
gear  train-  where  individual  motor  driven  for  machine  |)art- 

are  u-ed. 

This  machine  can  also  be  furnished  with  a  -wivi-1  knife 
bar  making  it  suitable  for  grinding  large  juper  and  veneer 
knives  and  by  removing  the  angle  i)ar  -hown.  it  become-^  a 
standard  f.ice  'grinder,  adaptable  for  use  on  all  kinds  of 
grinding  within  its  capacity.  The  most  modern  practice  of 
hearing  con.-t ruction,  known  as  the  sleeve  ilange  type,  i-  in- 
cluded in  thi-  urinder.  Bronze  bushings  are  used  which  can 
be  easily  .\placed  in  case  of  wear  and  the  original 
alinement  lUJt  di-turl»v(l.      The  machine,  as  shown,  is  arranged 


rjear    View    Shcwng    Motor    Drive    and    Arrangement   for    Swivelling 

Cr.nding   Wheel    Head 

a  rack  and  jiinion.  so  as  to  j)ermit  of  grinding  either  straight 
or  concave,  a-  may  be  desired.  The  machine  is  made  by  the 
Si)ringfield   Manufacturing  Company.   Bridgeport,   Conn. 


Face   Grinder  Which    Is    Entirely   Self-Contained.    Being    Driven    by   Three    Individual    Motors 
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Universal  Flue  Welding  Machine 


PKRHAPS  tin-  most  distinotive  feature  of  the  universal 
i1ui'  uvlcitr  manufactured  liy  the  Soulhwark  Foundry 
&  Machine  (  o.,  IMiiladelphia,  Pa.,  is  the  fact  that  it 
welds  the  ilue  on  the  inside  thus  making  the  inside  diameter 
at  the  weld  the  same  as  th.rouyhout  the  flue.     This  allows  a 
free   jiassaye   of   <iases  especially   in    su]ierheater  flues,   also 


Front  View  of  Southwark  Flue  Welder  with  Heat  Deflector  Removed 

i-iiniin.itiiiir  the  [lo^-ihility  of  sui)erheater  unit>  sticking  in 
ajiplii  ation.  The  machine  is  Imilt  sufticiently  heavy  to  weld 
lartu'  flues  :ind  it  takes  safe  ends  of  lensjths  from  ()  in.  to  4  ft. 
6  in.  Anions  the  advantacjes  claimed  for  the  machine  are 
relati\e!\    -mall  power  ( (;n>umption.  clo.sene.-s  of  the  furnace 


to  the  welding  head,  and  a  .single  foot  valve  controlling  all 
operation^;. 

Referring  to  the  1  lustration  the  clamping  head  at  the  front 
and  the  driving  mechanism  at  the  hack  are  the  two  main 
l)art.<  of  the  machine.  Mounted  in  the  clamping  head  are 
four  air  cylinders,  arranged  for  the  heads  to  he  removed  from 
the  outside  Jhe  front  ends  of  the  ])iston  rods  are  equipped 
with  sectional  dies  to  clamp  the  outside  of  the  flue  at  the 
weld.  Running  thrcjuudi  the  center  of  the  machine  longi- 
tudinally is  the  welding  mandrel  which  tits  the  inside  of  tiie 
llue.  Three  rollers  are  as-^emhled  in  the  hody  of  the  mandri-I 
which  is  hollow.  TajK'red  and  free  in  their  hearings,  they 
can  he  moved  radially  !>}•  inserting  tlu-  paper  mandrel  that 
reaches  through  the  middle  of  the  sjiindle  from  the  hack  of 
the  machine.  This  numdrel  is  operated  h\  an  air  c\linder 
controlled  iiy  the  fo«it  valve.  Jhe  unusual  length  atid  weiglii 
of  the  safe  ends.  a)>plied  to  superheater  flues  make  it  de- 
siralile  t«  '^uj^jiort  them  while  Ix-ing  heated  and  it  is  tu>- 
tomary  t(v  rig  uji  the  fnint  of  the  machine  with  some  t\pe 
of  roller  lalrle  to  -upport  the  long  fluj. 

In  operation  the  four  clamping  cylinders  are  piped  to  a 
•single  air  line  and  arranged  to  operate  simultaneously  with 
the  ojKning  of  the  r-ingle  foot  valve.  This  yalve  is  u-ually 
placed  in  fn^nt  of  the  furnace  on  the  left  hand  side,  the 
position,  however.  heJnu  determine*]  l»y  the  convenience  of  tlu- 
operator.  Ihe  tuning  of  the  different  <»perations  i>  controlled 
!)}■  the  piping  to  the  foot  valve,  .~o  arruiged  that  the  clamp- 
ing head  first  comes,  in  on  the  outside  of  the  weld:  the  jaw 
clut<h  which  rot;'.tes  the  mandrel  is  next  engaged:  and  la-t. 
tlie  expanding  arl»or  is  f<»rced  into  the  center  of  tlu-  three 
rolls  which,  heing  in  rotation  as  ]xirt  of  the  mandnl.  works 
ilu"  weld  out  a<j;ain>t  the  clamping  dies  or  anvil. 

Tlie  furnace  which  -houhl  .he  of  the  («1  hurning  t\)>r  i> 
incunted  in  front  ni  the  welding  head  so  that  the  safe  end 
i-  sup]iorted  on  the  *ih1  of  the  welding  mandrel,  and  a 
minimum  amount  of  movement  of  the  flue  i>  neces>ar>-  when 
])a.->ing  to  the  wehling  position  after  tin-  j)roper  heat  is  oh- 
tainecL  The  time  reijuired  for  the  actual  rolling  of  the  weld 
is  from  si.\  to  eight  •seconds.  The  total  time  of  making  the 
weld  de])ends  upon  tlie  «i/.e  «^>f  flue  whi«h  in  turn  determines 
the  length  of  time  re(|uin(l   for  obtaining  the  welding  lu-.U. 


Electric  Truck  Equipped  W^ith  Carrying  Ram 


T 


HK  illustration  >hows  an  electric  storage  hattery  truck 
made  l*y  the  Baker  K  &  L  Company,  Cleveland.  Ohio, 
the  truck  having  heen  recently  equipped  with  a  car- 
rying arm  or  ram  which  may  he  elevated  or  lowered  as  de- 
sired. Ihi-  ft  uture  of  the  truck  was  originally  developed  to 
enahle  it  to  handle  the  larue  num'ner-  of  heavy  iron  cores  and 
tire  mouH>  u.-ed  in  the  rubber  industr\-.  Since  each  of  these 
moulds  veiLih-  several  liundred  j)ounds,  it  is  difficult  to  han- 
dle them  witht>ut  machinery  but  by  means  of  this  truck  they 
are  readily  moved  irom  jjhue  to  |)lace  as  desired. 

The  truck  i-  sonietiuK's  used  for  carrying  coils  of  wire,  as 
illustrat'.-d.  in  whi- li  case  tiie  truck  is  advanced  with  the 
carryin'j  rum  it  the  pro|)er  level  to  insert  in  the  inclined  ])ile 
of  coil-  The  carrying  ram  is  then  elevated  and  lifts  the 
coils  from  the  floor  when  the\-  can  be  moved  to  their  desired 
de.-tination  and  placed  in  racks  or  hung  up  on  pegs.  .\1- 
though  developed  for  the  rubber  industry  alone,  this  truck 
has  shown  that  it  has  quite  a  wide  application,  heing  adapt- 
able to  handling  material  in  railroad  shops  and  storeroom-. 
The  mechanism  of  the  truck  consists  of  a  carriage  mounted 
on    rollers    ruimiuii    vertically   between    channel    guides   and 


lifteil  1)\   an  electrically  driven  cable  hoist.     'I'he  hoist  motor 
is  controlled   bv   a    -mull    revvrsing   switch,   mounted   on   the 


Baker    Truck    Equipped    with    an    Elevating,    Carrying    Arm 

dash  and  its  operation  in  both  directions  is  limited  Iiy  suita- 
ble switches.  The  truck  has  a  capacity  to  raise  and  support 
a  weight  of  2.500  lb.  when  spaced  evenly  on  the  ram. 
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Portable  Device  for  Sand  Blasting 


IN  both  electric  and  oxy-acetylene  welding  it  is  important 
that  the  parts  to  be  welded  be  thoroughly  cleaned  before 
the  welding  operation  is  started.  All  rust,  scale,  oil,  sand, 
etc.,  should  be  carefully  removed.  It  is  also  necessary  to  re- 
move the  scale  and  oxide  from  the  deposited  metal  from  time 
to  time  as  the  weld  progresses  so  as  to  avoid  slag  inclusions 
between  the  layers.  This  cleaning  work  has  generally  been 
accomplished  by  a  hammer  and  chisel  or  some  kind  of 
roughing  tool  but  considerable  time  can  be  saved  and  a  better 
job  secured  by  means  of  a  sand  blast.  This  does  not  polish 
the  scale  on  a  weld  but  tends  to  remove  it.  A  portable  sand 
blast  device  for  this  purpose,  as  illustrated,  has  been  placed 
on  the  market  by  the  Transportation  Engineering  Corporation, 
New  York. 

The  sand  blast  consists  of  a  heavy  sheet  metal  tank  of 
about  four  quarts  capacity,  provided  with  a  filling  hole  and 
an  air-operated  syphon.  The  syphon  consists  of  a  sand  pipe, 
extending  to  the  bottom  of  the  tank,  a  pipe  tee,  an  air  nozzle, 
and  a  sand  nozzle.  The  sand  nozzle  is  case-hardened  and 
is  provided  with  a  renewable  tip,  a  trigger  valve  controlling 
the  blast  of  sand.  An  air  hose  with  a  }i  in.  nipple  is  attached 
to  the  open  end  of  the  valve,  after  which  the  sand  blast  is 
ready  for  use.    An  air  pressure  of  from  75  to  100  lb.  is 


required  for  the  most  efficient  operation  of  this  device  and  a 
uniform  pressure  is  desirable. 

It  is  claimed  that  the  sand  blast  will  quickly  and  effectively 


Portable  Sand  Blasting  Device  Cleans  Metal  Parts  Before  Welding 

clean  the  parts  to  be  welded  and  also  the  weld  itself,  and 
that  it  will  do  this  work  considerably  faster  and  more 
thoroughly  than  is  possible  by  any  other  means. 


Motor  Drive  Applied  to  Crank  Planer 


FOR  many  classes  of  work  the  crank  planer  is  superior 
to  either  the  shaper  or  belt  shifting  planer.    It  combines 
the   rigidity   of  the   planer   and   characteristics   of   the 
shaper,   including  ability  to  plane  to  a  line   and  take  the 


Woodward  &  Powell  Crank  Planer  Equipped  with  Motor  Drive 


short  rapid  strokes  necessary  for  short  work.  The  24  in.  by 
24  in.  by  24  in.  crank  planer,  illustrated,  is  made  by  the 
Woodward  &  Powell  Planer  Company,  Worcester,  Mass., 


and  is  particularly  adapted  to  heavy  railroad  shop  work, 

such  as  machining  die  blocks,  rod  straps,  gibs,  shoes,  wedges, 

cross-heads,  and  slide  valves. 

The  bed,  housings,  and  cross  rail  are  massive  and  well 

ribbed,  thus  making  the  machine 
rigid.  The  table  has  large  bearing 
surfaces  on  the  top  of  the  bed,  and 
is  gibbed  its  full  length. 

The  stroke  is  adjustable  for 
length  by  a  removable  crank  oper- 
ating a  screw  in  the  crank  disc. 
Any  length  of  stroke  up  to  24>4 
in.  can  be  taken  over  any  portion 
of  the  table,  the  position  of  the 
stroke  being  adjusted  by  means  of 
a  shaft  on  the  front  end  of  the 
table.  This  adjustment  can  be 
made  while  the  table  is  in  motion. 
The  planer  can  also  be  furnished 
with  a  stroke  of  28^^  in.  if  desired. 
The  housings  are  lipped  on  the 
bed  and  carried  down  on  the  sides 
of  the  bed,  a  construction  promot- 
ing strength  and  rigidity.  The  arch 
rests  on  top  of  the  housings  as 
well  as  between  them.  The  head 
itself  is  of  practically  the  same  de- 
sign as  those  used  on  previous  24 
in.  planer  models  and  can  be  swiv- 
eled  to  either  side  for  angular 
planing,  being  graduated  in  de- 
grees. The  cross  rail  gibs  are  se- 
cured by  nuts  upon  studs,  threaded 
into  the  rail.  The  rail  screw  arid 
rod  are  squared  for  the  use  of  a 
crank  at  both  front  and  rear  ends. 
The  saddle  is  lipped  over  the  cross  rail  and  has  packing 

at  the  top  and  back  of  the  rail. 
The  feeds  for  cross,  vertical,  and  angular  travel  are  oper- 
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ated  automatically  by  power  or  by  hand  and,  taking  place 
on  the  return  stroke,  do  not  require  a  longer  stroke  than  is 
necessary  for  the  cut.  The  machine  can  be  operated  by  one 
pulley  connected  to  a  four-speed  gear  box,  or  a  motor 
mounted  on  top  of  the  gear  box.  Provision  is  also  made  for 
a  four-step  cone  pulley  drive  in  place  of  the  gear  box,  if 
desired.  The  handle  for  operating  the  starting  and  stopping 
clutch  of  a  gear  box  driven  planer  also  operates  a  brake  for 


stopping  the  table  when  the  clutch  is  thrown  out.  All  gears 
and  revolving  parts  are  thoroughly  guarded  by  sheet  metal 
cases  or  wire  netting  as  illustrated. 

Work  245^  in.  long  can  be  machined  on  this  planer,  the 
height  to  cross  rail  and  distance  between  housings  being 
25  in.  Ten,  17,  29  and  48  strokes  per  minute  can  be  ob- 
tained and  the  ratio  of  return  to  cutting  speed  is  1.4  to  1. 
A  5-hp.  motor  is  required  to  furnish  driving  power. 


Milling  Machine  With  Rectangular  Overarm 


THE  Rockford  Milling  Machine  Company,  Rockford, 
111.,  has  combined  the  advantages  of  previous  machines 
in  a  No.  3  high  power,  all  geared  miller  with  several 
new  features.  The  overarm  is  rectangular  in  shape,  being 
actuated  by  a  rack  and  pinion;  the  speed  drive  to  the  saddle 


Rockford  No.  3  N'JIIIng  Machine  with  Rectangular  Overarm  and  New 

Table  Feed   l^echanism 

and  table  mechanism  has  been  redesigned  to  eliminate  the 
telescopic  feed  shaft  and  universal  joints;  and  feed  and  quick 
return  have  been  combined  under  a  single  control.  In  the  new 
machine,  feeds  are  changed  by  means  of  sliding  gears  instead 
of  the  tumbling  gear  previously  used. 

Constant  speed  drive  is  secured  by  means  of  a  10-hp. 
motor  running  at  320  r.p.m,  arrangement  being  made  for 
reversing  the  main  spindle  drive.  Three  levers  manipulate 
all  speed  variations  which  are  16  in  number  varying  in 
geometrical  progression  from  16  to  422  r.p.m.  Twelve  feeds 
are  furnished,  the  range  being  from  1^^  to  16  in.  per  min. 
In  this  case  also  three  levers  are  used  to  obtain  the  feed 
changes  which  are  plainly  indicated  on  the  feed  plate. 

The  overhanging  arm  is  a  rectangular  cast  iron  section 
Yi  by  95^2  in.  It  is  clamped  to  the  column  by  means  of  two 
securely  locked  eccentrics.  When  changing  cutters,  the 
eccentrics  are  loosened  and  the  overhanging  arm  can  be 
moved  out  beyond  the  arbor.  The  overarm  brace  is  readily 
removable  by  loosening  the  bolt  which  fastens  it  to  the  knee. 
The  center  of  the  spindle  is  7^  in.  below  the  overhanging 
arm  and  the  maximum  distance  from  the  column  face  to  the 
brace  is  2  5  5^  in.    The  working  surface  of  the  table  regularly 


furnished  with  this  machine  is  15  by  55  in.,  the  range  of 
feeds  being  34,  12  and  20  in. 

Combination  power  quick  return  and  feed  control  is  ob- 
tained by  means  of  a  gear  box  located  on  the  upper  right 
hand  side  of  the  machine.  The  long  lever  shown  in  the  illus- 
tration controls  the  table  movement.  To  move  the  table 
towards  the  left  the  lever  is  shifted  from  the  center  positicm 
towards  the  column  and  dovMiward.  To  reverse  the  move- 
ment of  the  table,  the  lever  is  shifted  upward  into  the  op- 
posite station.  Cross  and  vertical  feed  is  taken  care  of  in  a 
similar  manner,  thus  enabling  the  operator  to  have  constant 
control  of  whatever  feed  is  engaged.  This  same  lever  also 
controls  power  quick  return  for  the  feeds  in  all  directions. 

The  knee  has  the  usual  long  bearing  on  the  column,  addi- 
tional stiffness  being  provided  by  means  of  a  heavy  support 
of  brace  to  the  column.  Both  the  knee  and  saddle  are 
arranged  to  be  securely  locked  and  held  rigidly  when  taking 
heavy  cuts.  A  safety  stop  for  all  feeds  is  provided  which  acts 
whenever  the  load  is  too  heav>',  thus  eliminating  danger  of 
breakage. 

A  vertical  milling  attachment  can  be  provided  and  used 
without  removing  the  overarm.     The  plug  on  the  face  of  the 


View  Showing  Motor  Drive  Arrangement 

column  under  the  overarm,  when  removed,  exposes  the  bull 
drive  gear  into  which  is  inserted  the  geared  drive  shaft  for 
the  vertical  attachment.  By  clamping  the  vertical  attachment 
to  the  extreme  end  of  the  overhanging  arm  as  well  as  to  the 
flanges  of  the  column,  the  attachment  is  in  position  for 
operation. 

The  floor  space  required  for  the  machine  is  126  in.  parallel 
with  the  spindle  and  116  in.  at  right  angles  to  the  spindle. 
The  machine  has  a  net  weight  of  7,270  lb. 
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Portable  De\ice  for  Sand   Blasting 


IN  l.oth  ilcclric  and  o.\y-;u\t}  Iciio  uckliiiij;  it  is  important 
tlial  the  jjarts  to  \)c  wcldcil  ho  thorougiily  cleaned  before 

the  udding  oi)eration  is  starti  d.  All  rust,  scale,  oil,  sand, 
etc.,  should  he  earefull\  removed.  It  is  also  necessar)-  to  re- 
move the  seale  and  oxide  from  the  diposited  metal  from  time 
to  time  as  the  weld  progresses  so  as  to  avoid  islag  inclusions 
between  the  layers.  This  cleaning  work  has  generally  been 
accomplished  by  a  hamnur  and  cIum-I  or  some  kind  of 
roughing  tool  but  considerable  time  can  be  saved  and  a  better 
jol)  >e(ured  i>\  means  of  a  sand  blast.  This  does  not  polish 
the  scale  on  a  weld  but  tei\ds  to  ninove  it.  A  portable  sand 
blast  device  for  this  i)urpo.>ie,  as  illustrated,  has  been  placed 
on  the  markit  by  the  '1  ransjiortaticm  Engineering  Corporation. 
New  Yoijk. 

I'he  sanil  blast  consi.-^t.-  of  a  luav}'  sheet  metal  tank  of 
about  four  (juarts  capacity,  provided  with  a  fdling  hole  and 
an  air-operated  syj)hon.  The  syphon  lonsists  of  a  sand  pipe, 
extendinL:  to  the  l)ott(ini  of  the  tank,  a  pipe  tee,  an  air  no^/le. 
and  a  sand  no//cle.  I'he  saiul  no/zle  is  case-hardened  and 
is  provid.'d  with  a  renewable  tip,  a  trigger  valve  controlling 
the  bla.xt  of  sand.  .\n  air  hose  with  a  's  in.  nii)j)le  is  attached 
to  the  ojjen  end  of  the  valve,  after  which  the  sand  l)last  is 
really    foj-   u.^^e.     An   air  pressure   of    from    75    to    100   lb.    is 


required  for  the  most  efficient  oj)eralion  of  this  device  and  a 
uniform  pressure  is  desirable. 

It  is  claimed  that  the  sand  blast  will  quickly  and  effectively 


Portable  Sand   Blasting  Device  Cleans  Metal   Parts   Before  Welding 

dean  the  parts  to  be  welded  and  also  the  weld  itself,  and 
that  it  will  do  this  work  considerably  faster  and  more 
thoroughly  than  is  possible  by  any  other  means. 


Motor  Drive  Applied  to  Crank  Planer 

FOR  many  classes  of  work  the  crank  itlaner  is  superior  and  is  particularly  adapted  to  heavy  railroad  shop  work, 
to  either  the  .^haper  or  belt  shifting  planer.  It  combines  such  as  machining  die  blocks,  rod  straps,  gibs,  shoes,  wedges' 
the    rigidity   of   the    }>laner   and    characteristics   of   the      cross-heads,  and  slide  valves. 

shaper.   including   ability   to   plane   to   a    line   and   take   the  TIu"  bed,   housings,  and  cross  rail  are  massive  and  well 

ribbed,  thus  making  the  machine 
rigid.  The  table  has  large  bearing 
surfaces  on  the  top  of  the  bed,  and 
is  gibbed  its  full  length. 

The  stroke  is  adjustable  for 
length  by  a  removable  crank  oper- 
ating a  screw  in  the  crank  disc. 
Any  length  of  stroke  up  to  24>^ 
in.  can  be  taken  over  any  porticm 
of  the  table,  the  position  of  the 
stroke  being  adjusted  by  means  of 
a  shaft  on  the  front  end  of  the 
table.  This  adjustment  can  be 
made  while  the  table  is  in  motion. 
'Jhc  planer  can  also  be  furnished 
with  a  stroke  of  283/  in.  if  desired. 
The  housings  are  lipped  on  the 
I»ed  and  carried  down  on  the  sides 
of  the  bed,  a  construction  promot- 
ing strength  and  rigidity.  The  arch 
rests  on  top  of  the  housings  as 
wtll  as  between  them.  The  head 
it.self  is  of  practically  the  same  de- 
sign as  those  used  on  previous  24 
in.  planer  models  and  can  be  swiv- 
eled  to  either  side  for  angular 
leaning,  being  graduated  in  de- 
grees. The  cross  rail  gibs  are  se- 
cured by  nuts  upon  studs,  threaded 
into  the  rail.  The  rail  screw  and 
rod  are  squared  for  the  use  of  a 
..  crank  at  l»oth  front  and  rear  ends. 

short  rapid  strokes  necessary  for  short  work.    The  24  in.  by         The  saddle  is  lipped  over  the  cross  rail  and  has  packing 

24  in.  by  24  in.  crank  planer,  illustrated,  is  made  by  the      at  the  top  and  back  of  the  rail. 

Woodward   &   Powell   IManer   Company,   Worcester,   Mass.,         The  feeds  for  cross,  vertical,  and  angular  travel  are  oper- 


Woodward  &   Powell   Crank   Planer  Equipped  with    Motor   Drive 
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atcd  automatically  by  power  or  by  hand  and,  taking  place 
on  the  return  stroke,  do  not  require  a  longer  stroke  than  is 
necessary  for  the  cut.  The  machine  can  be  operated  by  one 
pulley  connected  to  a  four-speed  gear  box,  or  a  motor 
mounted  on  top  of  the  gear  box.  Provision  i>  also  made  for 
a  four-.step  cone  pulley  drive  in  place  of  the  gear  box,  it 
desired.  The  handle  for  operating  the  starting  and  stopping 
clutch  of  a  gear  box  driven  planer  al.so  operates  a  brake  for 


stopi)ing  the  table  when  the  clutch  is  thrown  out.  All  gears 
and  re\olving  j^arts  arc  thoroughl}'  guarded  by  sheet  metal 
cases  or  vyire  netting  as  illustrated. 

Work  24 J  J  in.  long  can  be  machined  on  this  planer,  the 
height  to  cross  rail  and  distance  Ix'tween  housings  being 
25  in.  'J\'n,  17,  29  and  48  strokes  per  minute  can  l)e  ob- 
tained and  the  ratio  of  return  to  cutting  speed  is  1.4  to  1. 
.•\  5-hp.  motor  is  required  to  furnish  driving  power. 


Milling  Machine  With  Rectangular  Oxerarm 


THE    Rockford    Milling    Machine    Company,    Rockford, 
111.,  has  combined  tlie  advantages  of  i)revious  machines 
in  a  No.  3  high  power,  all  geared  miller  with  several 
new  features.     The  overarm  is  rectangular  in  sha]K',  being 
actuated  by  a  rack  and  pinion;  the  speed  drive  to  the  sadtlle 


Rockford  No.  3  Milling  Machine  with  Rectangular  Overarm  and  New 

Table  Feed   Mechanism 

and  taljle  mechanism  has  lx,*en  redesigned  lo  eliminate  the 
telescopic  feed  shaft  and  universal  joints;  and  feed  and  quick 
return  have  been  combined  under  a  single  control.  In  the  new 
machine,  feeds  are  changed  In-  means  of  sliding  gears  instead 
of  the  tumbling  gear  previously  used. 

Constant  speed  drive  is  secured  by  means  of  a  10-hp. 
motor  running  at  MO  r.{).m,  arrangement  being  made  for 
reversing  the  main  spindle  drive.  Three  levers  manipulate 
all  speed  variations  which  are  16  in  number  varying  in 
geometrical  progression  from  16  to  422  r.p.m.  Twelve  feeds 
are  furnished,  the  range  being  from  lj.j  to  16  in.  j)er  min. 
In  this  case  also  three  levers  are  used  to  obtain  the  feed 
changes  which  are  plainly  indicated  on  the  feed  plate. 

The  overhanging  arm  is  a  rectangular  cast  iron  section 
y,  by  0'/.  in.  It  is  clamped  to  the  column  by  means  of  two 
securely  locked  eccentrics.  When  changing  cutters,  tlie 
eccentrics  are  loosened  and  the  overhanging  arm  can  be 
moved  out  beyond  the  arbor.  The  overarm  'orace  is  readily 
removable  by  loosening  the  bolt  which  fastens  it  to  the  knee. 
The  center  of  the  spindle  is  7^4  in.  below  the  overhanging 
arm  and  the  maximum  distance  from  the  column  face  to  the 
brace  is  2SV2  in.    The  working  surface  of  the  table  regularly 


furnished  with  this  machine  i-  15  b\  55  in.,  the  range  of 
feeds  being  .•)4,  12  and  20  in. 

Coml)ination  power  quick  return  and  feed  control  is  ob- 
tained by  means  of  a  gear  Imdx  located  on  the  upper  right 
hand  side  of  the  machine.  The  long  lever  shown  in  the  illus- 
tration contr(;ls  the  table  movement.  To  move  the  table 
towards  the  left  the  lever  is  >hifted  from  the  center  position 
towards  the  column  and  downward.  To  reverse  the  move- 
ment of  the  tal)le,  the  lever  is  shifted  upward  into  the  op- 
j)Osite  station.  Cross  and  vertical  feid  is  taken  care  of  in  a 
similar  manner,  thus  enabling  the  operator  to  have  constant 
control  of  whatever  feed  is  eng^aged.  This  same  lever  also 
Kintrols  power  cjuick  return  for  the  feeds  in  all  directions. 

1  lie  knee  has  die  u>ual  long  l)earing  on  the  column,  addi- 
tional >tilYiie>s  I)eing  pnj\idi(l  j>y  nica:i>  of  a  heavy  .-upport 
of  brace  to  die  column.  Hoth  the  knee  and  .<addk'  art- 
arranged  to  be  securely  locked  and  held  rigidly  when  taking 
]reav\  iuts.  A  safety  stoj)  for  all  feeds  is  jirovided  which  acts 
ulieiiever  the  load  is  t(M)  heavy,  thus  eliminating  danger  of 
bri'akage. 

A  vertical  milling  attachment  can  l)e  i)rovided  and  used 
without  removing  the  overarm.     1  he  plug  on  the  face  of  the 
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view  Showing   Motor  Drive  Arrangement 

column  under  the  overarm,  when  removed,  exposes  the  bull 
drive  gear  into  which  is  inserted  the  geared  drive  shaft  for 
the  vertical  attachment.  By  clamping  the  vertical  attachment 
to  the  extreme  end  of  the  overhanging  arm  as  well  as  to  the 
tlanges  of  the  column,  the  attachment  is  in  position  for 
operation. 

The  floor  space  required  for  the  machine  is  126  in.  parallel 
with  the  spindle  and  116  in.  at  right  angles  to  the  spindle. 
The  machine  has  a  net  weight  of  7,270  lb. 
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Double  Annular  Ball  Bearing  Floor  Grinder 

THE  fact  that  the  No.  3  electric  grinder  and  polishing  The  3,  5  or  7^  hp.  sizes  are  furnished  for  floor  mounting 

lathe,  illustrated  and  made  by  the  Glow  Electric  Com-  with  standard  starters  or  switches  concealed  inside  the  ped- 
pany,  Cincinnati,  Ohio,  is  totally  enclosed  makes  it  estal  as  standard  equipment.  These  same  sizes  can  be  fur- 
especially  adaptable  to  use  in  railroad  shops,  most  of  which 
are  extremely  dusty  and  dirty.  The  machine  is  made  fully 
enclosed  and  dust  proof  and  there  is  practically  no  possibility 
of  abrasive  dirt  or  dust  getting  into  the  bearings.  External 
grease  cups  or  oil  gages  have  been  eliminated  and  the  oil 
wells  are  filled  with  a  special  evaporated  oil  which  insures 
adequate  lubrication  for  a  period  of  at  least  a  year.  The 
recharging  of  the  oil  wells  is  a  simple  matter  and  in  some 
cases  the  original  supply  of  oil  has  lasted  for  almost  two 
years. 

The  machines  are  driven  directly  by  alternating  current 
or  direct  current  motors  running  at  1800  r.p.m.  These  motors 
are  so  designed  as  to  take  care  of  large  overloads  with  small 
temj>erature  rise.  Two  annular  ball  bearings  (without  a 
filling  slot)  of  large  diameter,  having  a  spacing  sleeve  be- 
tween, are  used  on  each  side.  The  bearings  are  of  such  a 
size  as  to  withstand  double  the  load  for  which  the  wheel 
is  rated. 

The  inside  wheel  flange  is  keyed  to  the  shaft  with  a 
Woodruff  key,  only  a  small  clearance  being  allowed  and  this 
prevents  dust  from  getting  into  the  bearings,  or  oil  from 
getting  out.  There  is  another  dust  collar  between  the  inside 
flange  and  the  other  ball  bearing,  thus  affording  additional 
protection.  The  symmetrical  contour  of  the  frame  gives  large 
clearance  and  makes  the  machine  easy  to  keep  clean.  Ad- 
justable work  rests  are  provided  as  shown  in  the  illustration. 


No.    3    Electric    Grinder    and    Polishing    Lathe 

nished  with  push  button  controller  if  desired.    In  the  smaller- 
sizes  the  switch  is  mounted  in  the  frame  of  the  motor. 


Single  and  Double  Spindle  Threading  Machines 


T 


WO  new  threading  machines,  brought  out  by  the  Eastern 
Machine  Screw  Corporation,  New  Haven,  Conn.,  em- 
body high  rates  of  production  and  quality  of  the  work. 


Fig.  1 — H  Sl  G  Single  Spindle  Threading   Machine,   Model  SS 

Special  features  include  hardened  and  ground  spindles  and 
round  tool  steel  ways  with  bronze  bearings,  easily  replaced 


when  necessary.  The  design  of  the  slides  is  such  that  the 
piece  threaded  is  held  low  and  near  the  slide  bearing.  This 
does  away  with  cross  strain  and  cramp  and  makes  accurate 
alinement  possible  under  all  conditions. 

Although  designed  with  liberal  margins  of  safety  the  ma- 
chines are  relatively  small  and  compact  for  the  range  of 
work  and  rate  of  production  of  which  they  are  capable.  Only 
a  relatively  small  floor  space,  therefore,  is  occupied. 

Single  Spindle  Model  SS  Machine 

The  small  bench  threading  machine  has  been  recently 
re-designed,  as  illustrated  in  Fig.  1,  with  the  purpose  of 
improving  its  appearance  and  durability  and  enlarging  -its 
range  of  work.  This  machine  may  be  obtained  either  as  a 
bench  machine  or  equipped  with  a  cabinet  base.  The  bench 
space  taken  up  in  the  former  and  the  floor  space  in  the  latter 
are  small.  The  slides  while  regularly  equipped  with  spring 
collets  may  be  furnished  with  an  open  side  jaw  where  the 
shape  of  the  work  is  such  that  this  method  of  holding  is 
more  desirable. 

An  automatic  stop  provides  for  holding  the  work  at  the 
same  point  with  each  piece  threaded  and  an  easily  adjustable 
tripping  arrangement  insures  the  proper  length  of  threading 
cut  on  each  piece.  An  interesting  feature  in  connection  with 
the  open  side  jaws  is  that  the  operator  will  use  only  one 
hand  to  close  the  jaws,  feed  forward  the  work,  draw  back 
the  work  and  open  the  jaws.  Equipped  with  a  pump  which 
may  be  instantly  made  right  or  left  hand,  the  machine  is 
capable  of  threading  either  right  or  left  hand  threads  by 
simply  changing  chasers  and  reversing  the  belt.  The  hollow 
ground  spindle  permits  threads  to  be  cut  up  to  9^  in,  in 
length  whereas  the  side  open  jaws  provide  for  holding  stock 
of  any  length  required. 

Production  with  this  machine  should  range  from  300  to 
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1,000  pieces  per  hour,  depending  upon  the  class  of  work, 
and  it  can  be  operated  with  practically  unskilled  labor.  The 
machine  is  equipped  with  H  &  G  die  heads  and  will  accom- 


Fig.  2 — H.  &.  G.   Double  Spindle  Threading   Machine,   Model   DS 


modate  any   size  of  head  up  to   1^    in.   capacity,  cutting 
pitches  as  coarse  as  11. 

Double  Spindle  Model  DS  Machine 

To  provide  a  threading  machine  of  greater  capacity  and 
maximum  rate  of  production ^  the  double  spindle  H  &  G 
threading  machine  illustrated  in  Fig.  2  has  been  developed. 
The  different  gear  ratios  make  it  possible  to  operate  always 
at  the  most  efficient  speeds  and  with  one  operator  handling 
two  spindles  the  cost  of  threading  is  reduced  to  a  minimum. 
The  height  of  the  machine  from  the  floor  to  the  spindle  is 
38  in.,  the  overall  length  and  width  being  45 5^  in.  and 
29^  in.,  respectively,  and  the  gear  ratios  are  9:1,  6:1,  3:1, 
13^:1  and  1:1.  The  bearings  are  of  bronze  tapered  and 
readily  adjusted.  Take-up  bushings  allow  for  wear  of  the 
spindle.  Hardened  round  tool  steel  ways  are  provided;  also 
bronze  bearings  in  the  slides.  The  pump  (cliain  driven)  runs 
at  one  speed  regardless  of  the  spindle  speed:  oil  is  pumped 
through  the  spindle  into  the  die  head.  A  10-in.  diameter 
pulley  carrying  a  3-in.  belt  drives  the  machine.  Slides  are 
regularly  equipped  with  spring  collets  and  are  moved  by  a 
lever  through  a  rack  and  pinion.  They  are  designed  so  that 
any  form  of  work  holder  may  be  readily  attached.  Open 
side  jaws  with  an  automatic  stop  for  the  length  of  work,  to 
be  operated  by  one  lever  for  each  slide,  may  be  furnished. 
The  machine  will  cut  any  thread  within  range  of  the  9/16 
in.,  1  in.,  1^  in.  or  1^  in.  H  &  G  die  head  used. 


Twenty-One  Inch  Heavy  Duty  Upright  Drill 


THE  Fosdick  Machine  Tool  Company,  Cincinnati,  Ohio, 
announces  an  addition  to  its  line  of  drilling  machines 
in  a  new  21  in.  heavy  duty  drilling  and  tapping  ma- 
chine. This  drill  is  of  unusually  massive  proportions  and 
will  drive  a  2^  in.  high  speed  drill  through  steel  and  a  3 
in.  pipe  tap  in  cast  iron.  The  machine  is  ordinarily  driven 
by  a  constant  speed  belt  to  tight  and  loose  pulleys  on  the 
speed  box.  This  gives  a  wide  range  of  speeds  at  the  spindle 
arranged  in  geometrical  progression  from  49  to  550  r.p.m., 
suitable  for  driving  all  sized  drills  from  3/16  in.  in  diameter 
up  to  5  in.  for  boring. 

Large  numerals  over  each  position  of  the  speed  changing 
lever  indicate  the  revolutions  per  minute  of  the  spindle,  while 
the  corresponding  metal  plate  on  the  head  indicates  the 
proper  speeds  and  feeds  for  various  sized  drills  for  high 
speed  drilling  in  iron  or  steel.  Each  machine  is  equipped 
with  an  improved  tapping  attachment  controlled  by  a  lever 
neap  the  spindle  head  which  instantly  starts,  stops  or  reverses 
the  spindle.  There  are  five  geared  feeds  ranging  geomet- 
rically from  .004  to  .028  in.  per  revolution  of  the  spindle. 

An  automatic  trip  and  depth  gage  may  be  set  to  the 
graduated  scale  to  stop  the  feed  at  any  desired  depth.  This 
is  accomplished  without  dropping  or  disengaging  the  feed 
worm,  which  permits  continuation  of  the  handwheel  feed 
after  the  power  feed  has  been  tripped.  The  handwheel  feed 
may  also  be  fed  ahead  of  the  power  feed  without  disengag- 
ing the  latter,  which  is  particularly  advantageous  in  starting 
large  drills. 

The  spindle  quick  return  is  of  the  expanding  ring  friction 
type  and  operates  also  without  disengaging  the  feed  worm. 
It  serves  as  a  hand  lever  for  sensitive  drilling,  for  tapping, 
for  rapid  raising  or  lowering  of  the  spindle  and  for  engaging 
and  disengaging  the  power  and  hand  feeds. 

The  machine  may  be  driven  by  a  constant  speed  motor 
geared  or  belted  to  the  speed  box,  or  by  a  3  to  1  variable 
speed  motor  which  eliminates  the  speed  box.  All  styles  of 
drives  are  interchangeable.  The  machine  drills  to  the  center 
of  a  21  in.  circle;  has  a  distance  of  49J/2  in.  from  the  base 


to  the  spindle,  and  a  base  working  surface  of  19  in.  by  20 
in.  The  table  diameter  is  17  in.  and  the  distance  from  the 
table  to  the  No.  4  Morse  tapered  spindle,  which  has  a  traverse 


Fosdick    21-ln.    Heavy    Duty    Drill 

of  11  in.,  is  2>Z  in.  The  sliding  head  traverse  is  22  in.,  the 
column  diameter,  7  in.  and  the  net  weight  2,100  lb.  These 
machines  are  also  furnished  as  gang  drills  having  from  two 
to  six  spindles,  and  various  types  of  tables,  bases  and  drives. 
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Double  Annular  Ball  Bearing  Floor  Grinder 

THE  fact  that  the  Xo.  3  electric  grinder  and  polishing  'Hie  3,  5  or  7^  hp.  sizes  are  furnished  for  tloor  mounting 
lathe,  illustrated  and  made  by  the  Glow  Electric  Com-  with  standard  starters  or  switclit-s  concealed  inside  the  ped- 
pany,  Cincinnati,  Oliio,  is  tui;ill\-  enclosed  makes  it  estal  as  stanchird  c(|uipnicnt.  Ihcsc  same  sizes  can  he  fur- 
especially  adaptable  to  use  in  railroad  shops,  most  of  which 
are  extremely  dusty  and  dirty.  The  macliine  is  made  fully 
enclosed  and  dust  proof  and  there  is  j)ractitally  no  possibilit\ 
of  abrasive  dirt  or  dust  ueltini'  into  the  l»earini;s.  External 
crease  cups  or  oil  gages  have  been  eliminated  and  the  oil 
Wells  are  t'llled  with  a  special  evaj)orated  oil  whicli  insures 
a<le«|Uatc  lulirication  for  a  period  <jf  at  least  a  year.  The 
recharging  (»t  tlie  oil  wells  is  a  sim])le  matter  and  in  some 
cases  the  original  >up[ily  of  oil  ha-  lasted  for  almost  two 
years. 

J'he  machines  are  driven  directl>"  by  alternating  current 
or  direct  current  motor.-  running  at  ISOO  r.p.m.  Ihese  motors 
are  so  designed  as  to  take  care  of  large  overloads  with  small 
tenijarature  rise.  Two  annular  ball  bearing-  (witliout  a 
fillin.Lr  slot)  of  lariic  diameter,  having  a  spacing  sleeve  be- 
tween, are  used  on  lach  side,  ilu'  bearings  are  ol"  such  a 
siiie  as  to  withstand  double  tlie  load  for  wliich  the  wheel 
is  rated. 

Ihe  inside  wheel  llange  i-  keyed  to  tlii'  shaft  with  a. 
Woodruff  key.  only  a  small  clearance  being  allowed  and  this 
jireveiit-  dust  from  gitting  into  the  bearings,  or  oil  from 
getting  out.  There  is  anotlur  du-t  (cillar  between  the  inside 
flange  and  the  other  ball  bearing,  thus  affording  additional  i^o-   3   Electric  Grinder  and   Polishing    Lathe 

protection.     The  .-ymnietrical  contour  of  the  frame  gives  large 

clearance  and  makes  the  machine  easy  to  keep  ch'an.    Ad-      nished  with  push  button  ccHitroller  if  de-ired.    In  the  ?maller 
justable  work  rests  are  jirovided  as  -liown  in  the  illustration,      .-i/es  the  switch  is  mounted  in  the  frame  of  the  motor. 


Single  and  Double  Spindle  Threading  Machines 


T 


W'O  new  threading  machines,  l)rought  out  by  the  Ea.stern 
Machine  Screw  C(»rporation.  New  Haven,  Conn.,  em- 
body high  rate-  of  production  and  (|uality  of  the  work. 


Fig.    1 — H    &   G   Single   Spindle   Threading    Machine,    Model   SS 

Special  features  include  hardened  and  ground  spindles  and 
round  tool  steel  ways  with  bronze  bearings,  easily  replaced 


when  iuce-sar\.  The  design  of  the  slides  is  such  that  the 
jiiece  threaded  is  held  low  and  near  the  slide  bearing.  This 
does  away  with  cross  strain  and  cramp  and  makes  accurate 
alinement  ]ios>il)le  under  all  tonditions. 

.\hhough  designed  with  lilteral  margins  of  safety  the  ma- 
chines are  relatively  .small  and  com])act  for  the  range  of 
work  and  rate  of  pnnluction  of  which  they  are  capable.  Only 
a  relativelv   .-mall  iIik)"  -j>aci',  therefore,  i^  occu{)ied. 

Siiiiile  Spiiiillc  Mnilel  SS  Mailitiu' 

'I'he  small  bench  threading  machine  has  beeU  recently 
re-designed,  a-  illustrated  in  Eig.  1,  with  the  purpo.>ie  of 
improving  its  api)earance  and  durability  and  enlarging  its 
range  of  work.  Ihis  UKuhine  may  be  olitained  either  as  a 
bench  machine  or  e«juipi)ed  with  a  cabinet  ba.-e.  The  bench 
si'ace  taken  up  in  tiie  lornier  and  the  tloor  space  in  the  latter 
are  small.  I  he  .-lides  while  regularly  e(iuipj)ed  with  spring 
(ollel-  may  be  furnished  with  an  ojicn  side  jaw  where  the 
sha])e  of  the  work  is  such  that  this  method  of  holding  is 
more  tlesirable. 

\n  aut(jmatic  stop  provides  for  holding  the  work  at  the 
same  point  with  each  piece  threaded  and  an  easily  adjustable 
trij)ping  arrangement  in.-ures  the  proj)er  length  of  threading 
cut  on  each  ])ie(e.  .\n  interesting  feature  in  connection  with 
the  ojjcn  side  jaws  is  that  the  operator  will  use  only  one 
hand  to  dox-  the  jaws,  feed  forward  the  work,  draw  back 
the  work  and  open  the  jaws.  Efjuipped  with  a  pump  which 
may  be  instantly  made  right  or  left  hand,  the  machine  is 
capable  of  threading  either  right  or  left  hand  threads  by 
simj)ly  changing  cha.>iers  and  reversing  the  belt.  The  hollow 
ground  spindle  permits  threads  to  be  cut  ui)  to  9; 4  in.  in 
length  whereas  the  side  open  jaws  provide  for  holding  stock 
of  any  length  required. 

Production  with  this  machine  should  range  from  300  to 
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1,000  pieces  per  hour,  depending  upon  the  chiss  of  work,      nKxhite  any   size  of   head  uj)  to   1)4    in.   capacity,   cutting 

and  it  can  lie  operated  with  practically  unskilled  labor.    The      pitches  a?  coarse  as  11. 

machine  is  equipi)ed  with  H  &  G  die  heads  and  will  accom-  ^  ,.     ,  ,     ..,,,,,,  ..^  ».    •  • 

Douiile  ."^piiKlle  Model  l)>  Machine 

Jo  provide  a  threadinji  machine  oi  greater  cai)acity  and 
maximum  rate  of  production,  the  double  spindle  H  &:  G 
threading  machine  illustrated  in  Fig.  2  has  been  developed. 

Ilie  different  gear  ratios  make  it  j)OSsil»le  to  operate  always 
at  the  most  efficient  .-peeds  and  with  one  operator  liandling 
two  sjiindles  the  cost  of  threading  is  reduced  to  a  minimum. 

Ihe  height  of  the  machine  from  the  floor  to  the  sj">indle  is 
.ih  in.,  the  overall  length  and  width  bein^  45  ■  _•  in.  and 
29-j'x  in.,  re.'ipectively.  and  tlie  gear  ratit).-  are  9:1.  (>:1.  .>:1, 
l'^:!  and  1:1.  J  lie  bearings  are  of  bronze  ta]H'red  and 
readily  adjusted.  Take-u])  I>u>hings  allow  for  wear  of  the 
sjiindle.  Hardened  round  tool  steel  ways  are  provided:  also 
bronze  beariniz.-  in  the  slides.  I'he  pumj)  (chain  dri\en)  runs 
at  one  sjieed  re.L!ardles>  of  the  sjiintlle  >peed :  oil  is  pumped 
through  the  spindle  into  the  die  head.  .\  10-in.  (iiameter 
pulley  carrying  a  .-i-in.  belt  drives  the  machine.  Sli^le>  are 
regularly  equipped  with  spring  collets  and  are  moved  by  a 
K'ver  through  a  rack  and  ])inion.  Ihiy  are  de-iiined  so  that 
any  fcjrra  of  work  holder  may  be  readily  attached.  Ojvn 
side  jaws  with  an  automatic  stop  for  the  lenizth  of  work,  to 
be  operated  by  one  lever  for  each   slide,  may   Ik-  furnished. 

The  machine  will  ( ut  any  thread  within  rauize  of  tlie  9,  16 
Fig.  2— H.  &  G.    Double  Spindle  Threading    Machine.    Model   DS  i"-.   1    in..   1 ,' 4   i"-  (>^   1  ^ -•   '"-  H  &  G  die  head  USed. 


Twenty-One  Inch  Hea\  y  Duty  Upright  Drill 


TIIK  Fosdick  Machine  Tool  Company,  Cincinnati,  Ohio, 
announces  an  addition  to  its  line  of  drilling  machines 
in  a  new  21  in.  heavy  duty  drilling  and  tapping  ma- 
chine. This  drill  is  of  unusually  massive  proportions  and 
will  drive  a  2Vj  in.  high  speed  drill  through  steel  and  a  3 
in.  ]>ii)e  tap  in  cast  iron.  Tlie  machine  is  ordinarily  driven 
by  a  constant  speetl  belt  to  tii,dit  and  Ioo.^mj  pulleys  on  the 
speed  box.  'FJiis  gives  a  wide  range  of  .s^peeds  at  the  spindle 
arranged  in  geometrical  ] progression  from  49  to  .^50  r.|).m., 
suitable  for  driving  all  sized  drills  from  3/16  in.  in  diameter 
up  to  5  in.  for  boring.  >■ 

Large  numerals  over  each  ])osition  of  tlu'  ^pva]  chantiimr 
lever  indicate  the  revolutions  ])er  minute  of  the  spindle,  while 
the  corresjK)iidin<f  metal  plate  on  the  he;ul  indicates  the 
proper  sjieeds  and  feeds  for  various  .^ized  drills  for  high 
sj)ee(l  drilling  in  iron  or  steel.  I'.ach  machine  is  eciuipped 
with  an  im])roved  tapping  attachment  controlled  bv  a  lever 
near  the  spindle  head  which  instantly  starts,  stops  or  reverses 
the  spin<lle.  There  are  five  geared  feeds  ranging  geomet- 
rically from  .004  to  .028  in.  per  revolution  of  the  si)indle. 

.■\n  automatic  tri])  and  depth  gage  may  be  ."ict  to  the 
graduated  scale  to  sto|)  the  ft-ed  at  any  desired  depth.  This 
is  accomplished  without  dropping  or  disengaging  the  feed 
worm,  which  jiermits  continuation  of  the  handwheel  feed 
after  tlie  j)o\ver  feed  has  l)een  tripped.  The  handwheel  feed 
may  also  be  fed  ahead  of  the  j)o\ver  feed  without  disengag- 
ing the  latter,  which  is  particularly  advantageous  in  starting 
large  drills. 

The  sjjindle  f|uick  return  is  of  the  expanding  ring  friction 
type  and  oi)erates  also  without  disengaging  the  feed  worm. 
It  serves  as  a  hand  lever  for  sensitive  drilling,  for  tapping, 
for  rai)id  raising  or  lowering  of  the  spindle  and  for  engaging 
and  di.<;engaging  the  power  and  hand  feeds. 

The  machine  may  be  driven  by  a  constant  speed  motor 
geared  or  belted  to  the  speed  box,  or  by  a  3  to  1  variable 
speed  motor  which  eliminates  the  speed  l)ox.  All  styles  of 
drives  are  interchangeable.  The  machine  drills  to  the  center 
of  a  21  in.  circle;  has  a  distance  of  49 J/2  in.  from  the  base 


to  the  spindle,  and  a  ba>e  working  surface  of  IM  in.  by  20 
in.  The  table  diameter  is  "17  in.  and  the  distance  from  the 
table  to  the  No.  4  Morse  tapered  spindle,  which  lias  a  traverse 


Fosdick    21-ln.    Heavy    Duty    Drill  - 

of  11  in.,  is  .v^  in.  The  sliding  head  traverse  is  22  in.,  the 
column  diameter,  7  in.  and  the  net  weight  2.100  lb.  'Ihese 
machines  are  also  furnished  as  gang  drills  having  from  two 
to  six  spindles,  and  various  types  of  tables.  l»ases  and  drives. 
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Cold   Metal   Saw   for   Heavy  Duty 


MANY  valuable  features  are  included  in  the  No.  26 
Lea-Simplex  cold  metal  saw,  illustrated.  This  ma- 
chine has  been  developed  by  the  Earle  Gear  &  Ma- 
chine Company,  Philadelphia,  Pa.,  for  cutting  high  grade 
alloy  steel,  gear  steel,  etc.  Particular  attention  has  been 
given  in  the  design  to  secure  a  machine  able  to  stand  up 
under  the  heaviest  cutting  feeds  and  speeds  of  which  in- 
serted tooth  high  speed  saw  blades  are  capable. 

Arrangements  are  made  for  quick  preparation  of  the  cut, 
rapid  location  of  the  blades,  maximum  cutting  speed,  fast 
feed  and  automatic  stops,  with  power  return  of  the  blade 
upon  completion  of  the  cut.  The  clamping  fixtures  are  con- 
venient, the  clamp  screw  being  tightened  by  means  of  a 
detachable  clamping  lever.  T-slots  in  the  table  permit  hold- 
ing the  stock  at  any  desired  angle.  The  machine  cuts  large 
stock,  using  exceptionally  small  blades  with  resultant 
economy  in  power  and  material.  Combined  hand  and  power 
advance  is  provided;  also  power  return.  A  tripping  device 
will  stop  the  advance  at  any  pre-determined  depth  of  cut. 
The  saws  are  built  with  quick  change  gear  feeds,  the  feed 
varying  from  ^  in.  to  1^  in.  The  rate  of  feed  can  be 
changed  while  the  saw  is  cutting. 

The  saw  blade  is  supported  at  only  three  points,  being 
guided  and  pulled  through  the  work  (not  pushed)  with  a 
steady  motion  free  from  jerks  and  jolts,  resulting  in  a  smooth 
■cut  surface.  The  blade  is  fed  upward  into  the  stock  and, 
therefore,  does  not  touch  the  work  at  an  angle  even  if  an 
angle  cut  is  to  be  made.  There  is  no  tendency  to  crowd  the 
blade  away  or  distort  it;  hence  angle  cuts  can  be  made  with 
great  accuracy.  Centralized  control  is  provided  and  all 
operating  levers  can  be  reached  from  one  point.  One  at- 
tendant can  operate  several  machines  by  using  the  automatic 
stop  and  high  priced  operators  are  not  required. 

Simplicity,  rigidity,  durability,  compactness  and  flexibility 
are  features  claimed  for  the  No.  26  Lea-Simplex  saw  which 
is  said  to  be  equally  efficient  when  cutting  solids,  structural 
material,  soft  steel,  tool  steel,  cold  rolled  shafting,  copper 


billets,  brass  ingots,  rails,  etc.  Round  stock  up  to  11  in.  in 
diameter,  square  stock  up  to  10  in.  square,  flat  and 
structural  shapes  equivalent  to  20  in.  I-beams  can  be  cut. 
The  work  table  is  22  in.  by  44  in.  by  35  in.  high.    The  space 


No.  26  Lea-Simplex  Cold   Metal  Saw 

under  the  clamp  yoke  is  14^  in.  high  by  18^  in.  wide. 
The  machine  weighs  about  4,500  lb.  and  requires  a  floor 
space  60  in.  by  72  in.  A  24-in.  driving  pulley  with  a  face 
6  in.  wide,  running  at  115  r.p.m.  is  required. 


'[^/f:i:^^^^^^         Roller  Bearing  Featured  by  Staggered  Rolls 

STAGGERED  roller  bearings,  manufactured  by  the  Hart  the  same  material.    The  rolls  are  mounted  axially  on  steel 

Roller     Bearing     Company,     Orange,    N.     J.,    repre-  cage  pins,  with  a  suitable  running  clearance,  determined  by 

sent  a  distinct  departure  from  the  conventional  roller  design  proportions,  and  practical  experience.    The  cage  pins 

bearing  design  in  that  they  employ  a  series  of  short  rolls,  are  riveted  to  steel  end  rings  and  the  rings,  pins  and  rolls 

staggered  about  the  periphery  of  the  raceway,  as  an  anti-  constitute  the   roller  assembly   which   operates   between  the 


Ftg.  1 — Hart  Staggered  Roller  Bearing 


Fig.  2 — View  Showing   Inner  Race,  Staggered   Rolls  and  Outer  Race 


frictional  method  of  efficiently  carrying  large  radial  loads,  raceways.  This  form  of  bearing  construction  is  said  to  pro- 
These  rolls  are  made  of  high  carbon,  high  chrome  steel,  vide  freedom  from  roll  breakage,  maximum  load  carrying 
hardened  and  ground,  and  operate  between  two  raceways  of     capacity,  excellent  lubrication  and  long  life. 
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In  roller  bearings  having  a  series  of  long,  continuous 
rollers  it  is  difficult  to  grind  true  cylinders  without  taper. 
Also,  there  is  danger  of  roller  warpage  during  heat  treatment. 


Fig.   3 — view    of   Assembled   Thrust    Bearing 

Other  things  being  equal,  the  roller  warpage  varies  prac- 
tically as  the  ratio  of  the  length  to  the  diameter  of  the  rollers 
and  it  is  obvious  that  in  short  rolls,  with  the  diameter  ap- 


proximately equal  to  the  length,  warpage  is  reduced  to  a 
minimum.  Long  rollers,  due  to  warpage,  possess  an  inherent 
misalinement  and,  when  a  load  is  applied  to  the  bearing, 
frequently  tend  to  skew  diagonally  with  the  races.  This 
tendency  is  accelerated  by  the  running  clearance  provided 
for  successful  operation  and  the  result,  frequently,  is  roller 
breakage.  By  employing  a  series  of  short  rolls  the  skewing 
tendency  is  so  small  that  the  rolls  adjust  themselves  to  such 
variations. 

An  additional  advantage  of  staggered  rolls  is  their  more 
equal  distribution  of  the  load.  They  present  a  multiplicity 
of  raceway  supports  and  adjust  themselves  absolutely  to 
that  portion  of  the  raceway  which  they  cslttv.  The  result  is 
a  maximum  utilization  of  roll  length  for  load  purposes,  inci- 
dent to  full  line  contact  on  each  roll  in  the  load  zone.  This 
staggered  construction  permits  of  maximum  load  canying 
capacity  per  unit  length  of  roll. 

Spaces  or  pockets  between  the  staggered  rolls  serve  as  oil 
reservoirs  which  feed  lubricant  zig-zag  to  the  periphery  of 
the  rolls,  to  the  space  between  the  rolls  and  cage  pins,  and 
to  the  faces  of  the  cage  rings.  .\11  contact  surfaces  are  thor- 
oughly and  automatically  lubricated,  the  rolls  themselves  giv- 
ing the  lubricant  mass  such  a  motion  that  it  distributes 
itself  adequately  to  all  vital  points. 


T 


Drilling   Machine   With  Nut   Facing   Fixture 

HE  drilling  machine  fixtures,  illustrated,  are  used  for  speed  is  1,273  r.p.m.  in  this  case,  and  the  feed  0.006  in. 
facing  the  top  surface  and  the  bevel  of  hexagon,  cast-  per  spmdle  revolution.  For  large  nuts  254  in.  across  flats, 
brass  and  valve  packing  nuts,  and  will  accommodate     the  possible  output  is  said  to  be  420  faced  nuts  per  hour. 


nuts  from  1  in.  to  2>4  in.  across  the  flats.  The  fixtures  op- 
erate automatically,  and  are  attached  to  a  three  spindle 
drilling  machine,  manufactured  by  the  Edlund  Machinery 
Company,  Cortland,  N.  Y. 

The  machine  is  furnished  with  a  standard  drive,  using 
four-step  cone  pulleys.  The  available  spindle  speeds  are 
510,  816,  1,273  and  2,038  r.p.m.,  with  the  drive  pulley 
running  at  500  r.p.m.  The  highest  of  the  spindle  speeds 
(2,038  r.p.m.)  is  too  fast  for  the  requirements  of  the  job 
for  which  these  fixtures  are  intended.  Consequently  the  high 
speed  step  of  the  front  cone  pulley  is  utilized  to  furnish  the 
power  by  means  of  which  the  automatic  fixtures  are  operated. 
Extra  large  spindles  are  fitted  to  the  machine,  which  are 
equipped  with  plain  hardened  steel  and  bronze  thrust  bear- 
ings at  the  lower  end,  for  the  purpose  of  taking  the  cutting 
thrust,  ball  thrust  bearings  at  the  upper  end  being  provided 
to  support  the  weight  of  the  spindle  when  running  idle.  It 
is  necessar}'  to  remove  about  1/16  in.  of  material  in  the 
facing  operation  and  the  resulting  finish  must  be  smooth  and 
free  from  chatter  marks. 

The  automatic  fixtures  consist  of  a  revolving  work-table, 
indexed  by  a  cam  carried  by  a  camshaft  located  at  the  rear 
of  each  fixture.  This  camshaft,  which  cannot  be  seen  in  the 
illustration,  is  driven  by  worm-gearing,  the  worm  being  at- 
tached to  the  vertical  shaft  which  takes  its  power  from  the 
lower  step  of  the  front  cone  pulley.  The  cam,  by  means 
of  which  the  spindle  is  fed,  is  designed  to  approach  the 
cut  quickly  and  then  feed  to  the  desired  depth,  allowing  the 
tool  to  revolve  several  times  after  the  facing  operation  is 
complete  so  as  to  give  a  smooth  finish.  The  spindles  are  fed 
down  against  the  tension  of  long  helical  springs  and  after 
the  feed  is  completed  the  spindles  are  returned  by  the  pull 
exerted  by  these  springs.  A  safety  device  has  been  incor- 
porated in  each  fixture  which  makes  it  impossible  for  the 
table  to  be  indexed  until  the  spindle  is  at  the  end  of  its  stroke. 

The  operator's  only  duty  is  to  load  and  unload  the  fixtures 
which    can    be    done   while    indexing    or    during    the    cut. 

The  production  time  for  1-in.  nuts  is  1,000  per  hour  when 
all  fixtures  are  in  operation  on  the  same  size.    The  spindle 
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Cold   Metal   Saw  for   Heavy   Duty 


MANY  valual.lc  features  arc  included  in  the  No.  26 
Lea-Simplex  cold  metal  saw,  illustrated.  This  ma- 
chine has  been  developed  by  the  Earle  Gear  &  Ma- 
chine Company,  Philadelphia,  Pa.,  for  cutting  high  grade 
alloy  steel,  gear  steel,  etc.  Particular  attention  has  been 
given  in  the  design  to  secure  a  machine  able  to  stand  up 
under  the  heaviest  cutting  feeds  and  speeds  of  which  in- 
serted tooth  high  speed  saw  blades  are  capable. 

Arrangements  are  made  for  quick  preparation  of  the  cut, 
rapid  location  of  the  blades,  maximum  cutting  speed,  fast 
feed  and  automatic  stops,  with  ]K)wer  return  of  the  blade 
upon  completion  of  the  cut.  The  clamping  tixtures  are  con- 
venient, the  clamp  screw  being  tightened  by  means  of  a 
detachable  clamping  lever.  T-slots  in  the  table  permit  hold- 
ing the  stock  at  any  desired  angle.  The  machine  cuts  large 
stot^k,  using  excei)tionally  small  blades  with  resultant 
economy  in  power  and  material.  Combined  hand  and  power 
advance  is  provided;  also  power  return.  A  tripping  device 
will  stop  the  advance  at  any  i)re-determined  depth  of  cut. 
The  saws  arc  built  with  (juick  change  gear  feeds,  the  feed 
var)ing  from  Yz  in.  to  1^  in.  The  rate  of  feed  can  be 
changed  while  the  saw  is  cutting. 

The  saw  l)lade  is  supjjorted  at  only  three  points,  being 
guided  and  pulled  through  the  work  (not  pushed)  with  a 
steady  motion  free  from  jerks  and  jolts,  resulting  in  a  smooth 
cut  surface.  The  blade  is  fed  upward  into  the  stock  and. 
therefore,  does  not  touch  the  work  at  an  angle  even  if  an 
angle  cut  is  to  be  made.  There  is  no  tendency  to  crowd  the 
blade  awav  or  distort  it;  hence  angle  cuts  can  be  made  witii 
great  accuracy.  CttUralizetl  control  is  provided  and  all 
operating  levers  can  be  reached  from  one  point.  One  at- 
tendant can  operate  several  machines  by  using  the  automatic 
stop  and  high  priced  operators  are  not  required. 

Simplicity,  rigidity,  durability,  comi)actness  and  flexibility 
are  features  claimed  for  the  Xo.  26  Lea-Simplex  saw  which 
is  said  to  be  equally  ethcient  when  cutting  solids,  structural 
material,  soft   steel,   tool   steel,   cold   rolled   shafting,   copper 


billets,  brass  ingots,  rails,  etc.  Round  stock  up  to  11  in.  in 
diameter,  square  .^tock  up  to  10  in.  square,  flat  and 
structural  shapes  equivalent  to  20  in.  I-beams  can  be  cut. 
The  work  table  is  22  in.  by  44  in.  by  35  in.  high.    The  space 
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under  the  clamp  yoke  is  14^  in.  high  by  IS}^  in.  wide. 
The  machine  weigiis  about  4,500  lb.  and  requires  a  floor 
.>pace  60  in.  by  72  in.  .\  24-in.  driving  pulley  with  a  face 
')  in.  wide,  running  at  115  r.p.m.  is  required. 


Roller  Bearing  Featured  by  Staggered  Rolls 


Sr.AGGERKD  roller  bearings,  manufactured  by  the  Hart  the  same  material.    The  rolls  are  mounted  axially  on  steel 

Roller     Bearing     Company,     Orange,     X.     J.,     repre-  cage  pins,  with  a  suitable  running  clearance,  determined  by 

.«ient  a  distinct  departure  from  the  conventional   roller  design  proportions,  and  practical  experience.    The  cage  pins 

bearing  design  in  that  they  employ  a  series  of  short  rolls,  are  riveted  to  steel  end  rings  and  the  rings,  pins  and  rolls 

staggered  about  the  periphery  of  the  raceway,  as  an  anti-  constitute   the   roller   assembly   which   o])erates   between  the 


Fig.   1  —  Hart   Staggered    Roller   Bearing 


Fig.   2 — View  Showing   Inner  Race,  Staggered    Rolls  and  Outer   Race 


frictional  method  of  efficiently  carrying  large  radial  loads,      raceways.    This  form  of  bearing  construction  is  said  to  pro- 
Ihese  rolls   are  made   of   high   carbon,   high   chrome  steel,      vide  freedom  from   roll  breakage,  maximum  load  carrying 
hard.md  and  ground,  and  operate  between  two  raceways  of     capacity,  excellent  lubrication  and  long  life. 
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In  roller  bearings  having  a  series  of  long,  continuous 
rollers  it  is  difficult  to  grind  true  cylinders  without  taper. 
Also,  there  is  danger  of  roller  warpage  during  heat  treatment. 


•   "  - 

.  '   -        - 

Fig.    3 — View    of    Assembled    Thrust    Bearing 

Other  things  being  equal,  the  roller  warpage  varies  prac- 
tically as  the  ratio  of  the  length  to  the  diameter  of  the  rollers 
and  it  is  obvious  that  in  >liort  rolls,  with  the  diameter  ap- 


j)r().\imately  equal  to  the  length,  warpage  is  reduced  to  a 
minimum.  Long  rollers,  due  to  war])age,  possess  an  iniurent 
misalinement  and,  when  a  load  is  api)lied  to  the  bearing. 
fre(|uently  tend  to  skew  diagonall\-  with  the  races.  I'his 
tendency  is  accelerated  by  the  running  clearance  provided 
for  successful  operation  and  the  result,  frecjuently,  is  roller 
breakage.  By  em|)l()ying  a  series  of  short  roll^  the  skewing 
tendency  is  so  small  that  the  rolls  adju-t  tliemselves  to  ^uch 
variations. 

■  An  additional  advantage  of  staggered  rolls  is  their  more 
e(|ual  distribution  of  the  load.  They  jiresent  a  multiplicity 
of  raceway  sui)port>  and  adjust  them>ehes  absolutel}  To 
that  pcjrtion  of  the  racewa\-  whicii  they  carry.  The  re>ult  is 
a  maximum  utilization  of  roll  length  for  load  i)urpose>-.  inci- 
dent to  full  line  contact  on  eadi  roll  in  the  load  /one.  This 
staggered  construction  permits  of  maximum  load  carrying 
capacity'  per  unit   length  of  roll. 

Spaces  or  pocket>  between  the  staggered  rolls  serve  a-  oil 
re.'ierAoirs  which  icv^\  lul>ricant  zig-zag  to  the  jieriphery  of 
the  rolls,  to  the  space  between  the  roll-  and  cage  pin*,  and 
to  the  faces  of  the  cage  rings.  .\11  contact  surfaces  are  th(;r- 
oughly  and  automatically  luliricated.  the  rolls  themselves  niv- 
ing  the  lubricant  mass  »uch  a  motion  that  it  distributes 
itself  adequately  to  all   vital   points. 


Drilling   Machine   With   Nut    Facing    Fixture 


THE  drilling  machine  fixtures.  illu>trated,  are  used  for 
facing  the  top  surface  and  the  bevel  of  hexagon,  cast- 
bras>  and  valve  jjacking  nuts,  and  will  accommodate 
nuts  from  1  in.  to  2 '4  in.  across  the  flats.  The  fixtures  op- 
erate automatically,  and  are  attached  to  a  three  spindle 
drilling  machine,  manufactured  1)\  tlie  Edlund  Machinery 
Companw  Cortland,  X.  V. 

'Ihe  machine  is  furnished  with  a  -tandard  drive,  u-ing 
four-stej)  cone  pulleys.  The  available  spindle  sjX'eds  are 
,=^10,  816,  1,27.^  and  2,().-iM  r.i).m..  with  tlie  drive  pulley 
running  at  500  r.j).m.  The  liighest  of  the  spindle  -peeds 
(2,038  r.p.m.)  is  too  fa.^t  for  the  retfuirements  of  the  job 
for  whicli  these  fixtures  are  intended.  ("onse<|uently  the  high 
-peed  .>tep  of  the  front  cone  pulley  is  utilized  to  furni.>;h  the 
power  by  means  of  which  the  automatic  fixtures  are  operated. 
Extra  large  sj)indles  are  fitted  to  the  machine,  which  are 
equipped  with  plain  hardened  steel  and  bronze  thrust  l)ear- 
ings  at  the  lower  end,  for  the  ])urpose  of  taking  the  cutting 
thru.<t,  ball  thrust  liearings  at  the  ui»per  end  being  jtrovided 
to  support  the  weight  of  the  .spindle  when  running  idle.  It 
is  necessary  to  remove  about  1/16  in.  of  material  in  tlu' 
facing  operation  and  the  resulting  finish  must  be  smooth  and 
free  from  chatter  marks. 

The  automatic  fixtures  consist  of  a  revolving  work-tal>l(.. 
indexed  by  a  cam  carried  l)y  a  camshaft  located  at  the  rear 
of  each  fixture.  This  camshaft,  which  cannot  be  seen  in  tlu 
illustration,  is  driven  by  worm-gearing,  the  worm  being  at- 
tachtxl  to  the  vertical  shaft  which  takes  its  power  from  the 
lower  stej)  of  the  front  cone  i)ulle\.  The  cam.  In  means 
of  which  the  spindle  is  fed,  is  designed  to  approach  the 
cut  quickly  and  then  feed  to  the  desired  dejtth.  allowing  the 
tool  to  revolve  -everal  times  after  the  facing  operation  i- 
I  ()mj)lete  .-^o  as  to  give  a  smootli  finish.  The  s|)indles  are  fed 
down  against  the  tension  of  long  helical  sj)rings  and  after 
the  feed  is  comi)leted  the  spindles  are  returned  by  the  j)ull 
'  xerted  by  the.se  springs.  .A  safety  device  has  lieen  incor- 
jiorated  in  each  fixture  which  makes  it  im|)Ossible  for  tlu 
table  to  ite  indexed  until  the  spiiulle  is  at  the  end  of  it-  stroke. 

The  operator's  only  duty  is  to  load  and  unload  the  fixtures 
which    can    be    done    while    indexing    or    fluring    liu'    cut. 

The  production  time  for  1-in.  nuts  is  1,000  per  hour  when 
ill  fixtures  are  in  operation  on  the  same  size.    The  s]Mndle 


speed  is  1,273  r.p.m.  in  this  case,  and  the  feed  0.0* »o  in. 
per  spindle  revolution.  For  large  nuts  2 '4  in.  across  llats, 
the  possible  output   is  said  to  Ix.-  420   faced   nut-  )Hr  hour. 
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Cone  or  Single  Pulley  Driven  Shaper 


A  LINE  of  shapers,  built  in  five  sizes  with  strokes  of 
12  in.,  16  in.,  20  in.,  24  in.,  and  32  in.,  respectively 
and  arranged  for  cone  pulley  or  single  pulley  with 
gear  box  drive,  has  been  placed  on  the  market  by  the  Bertschy 
Engineering  Company,  Cedar  Rapids,  Iowa.  The  column 
of  the  machine  h  designed  for  strength  and  rigidity,  being 
maintained  in  alinement  with  the  base  by  means  of  a  tongue 
and  groove.  Referring  to  the  illustration,  it  is  evident  that 
the  base  extends  beyond  the  sides  of  the  table  and  around 
the  column  thus  affording  a  substantial  foundation. 

'1  he  hub  bearing  of  the  semi-steel  bull  gear  is  supported  by 
a  flanged  bushing  firmly  secured  to  the  column.  The  rocker 
arm  is  mounted  on  a  counter-weight  held  in  the  column  and 
extending  into  the  base.  Forty-five  deg.  V-ways  are  provided 
for  the  ram,  only  one  adjusting  gib  being  necessary.  The 
ram  can  be  positioned  while  running  by  means  of  the  ad- 
justing screw  illustrated.  The  weight  of  the  swivel  head  is 
carried  by  a  large  plug  bearing  in  the  ram  head,  the  tool  box 
being  similarly  mounted.  Micrometer  adjustments  can  be  made 
by  means  of  the  dials  on  all  cross  and  down  feed  screws. 

The  cross  rail  is  held  by  tension  bolts  when  the  locking 
bolts  are  loosened.  The  elevating  screw  is  operated  by  means 
of  a  train  of  l>evel  gears,  mounted  on  ball  thrust  bearings. 
The  table  is  of  suijstantial  construction  as  shown  in  the  illus- 
tration and  is  provided  with  T-slots  cut  from  the  solid  metal. 
A  tongue  and  groove  arrangement  holds  the  table  in  aline- 
ment and  braces  at  the  outer  end  are  arranged  to  support  it 
when  taking  heavv  cuts.  A  friction  safetv  device  on  the 
power  crossfeed  prevents  damage  due  to  feeding  beyond  the 
limits  of  the  machine. 
-  When  provided  with  cone  pulley  drive,  no  outer  bearing  is 


needed  since  the  pulley  runs  on  a  large  sleeve  mounted  on  the 
column.  With  single  pulley  drive,  a  gear  box  having  a  train 
of   heat   treated   alloy,   steel   cut   gears   is   provided.      Four 


Bertschy  Cone- Driven  Shaping  Machine 

changes  of  speeds,  with  two  ratios  in  the  bull  gear  train,  make 
a  total  of  eight  available  speeds.  When  desired  the  machine 
can  be  arranged  for  motor  drive  through  a  silent  chain. 


Self -Opening  and  Adjustable  Die  Heads 


UPPLAXTING  its  Style  B  self-opening,  adjustable  die     to  change  position  during  the  work.     This  is  an  important 

advantage  resulting  in  accurate  work  and  smooth  threads. 
The  chasers   are  hobbed   and   held   in   chaser  blocks   with 


^^  heads,  the  Modern  lool  Company,  Erie,  Pa.,  has  de- 
veloped a  Style  H  die  head  for  hand  or  automatic  screw 
machines.  This  head  is  made  up  to  and  including  size  No. 
5  which  has  a  capacity  of  1  in.  to  2  in.  The  Style  H  die 
heads  are  designed  to  cut  any  thread  right  or  left  and  any 
form  of  pitch.  Each  head  will  cut  every-  diameter  within  its 
capacity  and  the  threading  may  be  done  to  any  length  the 
turret  travel  will  permit.  Straight  or  taper  threads  may  be 
cut  the  full  length  or  close  to  the  shoulder.     A  special  fea- 


Modern   Style   H    Self-Opening   Die    Head 


ture  of  the  Style  H  head  is  a  "float"  which  compensates  for 
the  drag  of  the  turret. 

The   die  head   chasers   are   supported   at   the   outer  edge     By  removing  these  screws  the  chaser  blocks  may  be  taken  out 
by  a  cam  ring,  making  it  practically  impossible  for  chasers      for  cleaning  without  disturbing  any  other  parts. 


Another  View  of  the  Style  H   Die  Head 

screws.  These  chaser  blocks  fit  in  T-slots  in  the  die  head? 
and  are  rigidly  supported  at  the  outer  end  by  a  cam  ring 
which  holds  the  cutting  points  of  the  chaser  in  the  proper 
relative  position.  Coil  springs  hold  the  chaser  blocks  against 
the  cam  ring  in  conjunction  with  screws  through  the  ring. 
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Micrometer  adjustment  is  provided  on  the  head  for  chang- 
ing the  position  of  chasers  in  case  threads  are  too  tight  or 
too  loose.  The  die  heads  are  mounted  on  shanks  which  are 
made  hollow  for  threading  long  pieces.  The  dies  open  auto- 
matically when  the  turret  travel  ends  or  may  be  opened  at 
any  point  by  stopping  the  feed.  An  internal  trip  may  be 
installed  when  ordered.     Dies  may  be  closed  by  handles  on 


the  side  or  by  a  closing  pin  set  for  contact  with  the  turret 
slide  as  the  turret  turns  to  the  operator  s  position.  The  new 
style  H  head  also  has  a  roughing  and  finishing  attachment 
incorporated.  Special  ring  closing,  taper  threading  and  yoke 
closing  attachments  are  available  if  desired.  A  special  base 
plate  also  is  made  when  it  is  desired  to  attach  the  die  head 
to  hollow  hexagon  machines. 


Double  Spindle  Centering  Machine 


MADE  by  the  Hendey  Machine  Company,  Torrington, 
Conn.,  the  double  spindle  centering  machine,   illus- 
trated,  was  designed  to  meet  the   requirements   for 
accurate  centering  and  ease  and  quickness  of  handling.    The 


Hendey    Double    Spindle    Centering    Machine 

headstock  casting  is  large,  being  so  made  to  accommodate 
ball  bearings  for  the  spindle.  The  rear  housing  is  fitted  with 
two  radial  thrust  type  ball  bearings  which  carry'  the  sleeve 


of  chain  drive  sprocket.  The  spindle  is  free  to  slide  in  the 
sprocket  sleeve  and  is  driven  by  a  key  in  the  spline.  The 
front  housing  carries  a  sleeve  with  a  taper  bearing  which 
furnishes  a  satisfactoni-  method  of  taking  up  wear  on  the 
spindle. 

A  locking  pin  for  the  spindle  is  applied  to  the  head  cast- 
ing but  is  always  held  in  "out"  position  by  means  of  a 
spring  so  that  when  it  is  desired  to  loosen  the  chuck  by  means 
of  the  draw-in  hand  wheel,  the  pin  must  be  manually  held 
in  engagement  with  the  spindle.  As  the  pin  is  released  when 
the  operator  is  finished  there  is  no  danger  of  its  remaining 
locked  with  spindle  due  to  oversight.  The  accuracy  of  aline- 
ment  of  the  jaws  is  such  that  finished  work  can  be  centered 
to  within  .001  in.  with  an  eccentricity  which  will  not  exceed 
.002  in. 

The  saddles  of  the  vise  blocks  are  well  proportioned,  hav- 
ing a  bearing  length  on  bed  of  7  in.  Binding  handles  give 
quick  release  and  lock  when  a  change  of  position  is  neces- 
sary. Simultaneous  movement  of  vise  and  support  is  main- 
tained by  means  of  a  connecting  rod  and  beveled  gear  drive 
controlled  from  the  one  ball  handle  at  the  front  of  the  vise. 

The  power  shaft  is  supported  in  sliding  pillow  blocks, 
so  arranged  as  to  secure  necessar}-  tension  on  a  chain  drive. 
Both  chain  drive  and  driving  pulley  are  ccMnpletely  guarded. 
The  machines  may  be  readily  adapted  to  motor  drive,  and 
for  this  purpose  a  pad  to  receive  the  motor  bracket  is  cast 
on  the  rear  side.  Motors  of  approximately  1/6  hp.  and  with 
a  sj)eed  of  1,200  to  1,500  r.p.m.  are  recommended  as  a  satis- 
factory power  unit  for  the  single  head  machine,  while  a 
Yz  hp.  motor  will  be  ample  for  the  double  spindle  machine. 


Hack  Saw  Blade  With  Fine  and  Coarse  Teeth 


THE  Peerless  Machine  Company,  Racine,  Wis.,  has  de- 
veloped a  duplex  hack  saw  blade  with  fine  3  2 -point 
teeth  at  the  toe  and  coarser  16-point  teeth  on  the  rest 
of  the  blade.  The  advantages  of  this  design  in  starting  a 
cut  are  obvious  since  the  fine  teeth  at  the  toe  cut  easily  and 
true  at  slow  starting  speed,  preparing  the  way  for  faster 
cutting  as  the  coarse  teeth  on  the  rest  of  the  blade  enter  the 
work.  Cuts  can  be  started  on  sharp  comers  without  adher- 
ing to  the  bad  practice  of  drawing  the  blade  backward  over 
the  work.  With  duplex  blades,  the  fine  teeth  at  the  toe  take 
hold  of  sharp  comers  without  chattering  or  jumping  side- 
ways, producing  ati  accurate  cut  and  eliminating  shelled 
teeth  and  broken  blades. 

Peerless  duplex  blades  are  made  in  two  types;  all  hard 
tungsten  steel  and  flexible  carbon  steel.  The  former,  cor- 
rectly hardened  and  tempered,  are  especially  adapted  for 
use  by  tool  makers  in  cutting  tough  steels  and  by  mechanics 
for  general  use.  The  cutting  edges  are  hard  and  tough,  and 
stand  up  well  on  difficult  sawing  jobs.  The  carbon  steel 
flexible  type  is  hardened  on  the  tooth  edge  only,  the  re- 
mainder  of   the   blade,   being   toughened   to  prevent   excess 


stretch  when  tensioned.  It  is  able  to  withstand  severe  usage 
without  breaking.  In  electrical  and  steam-fitting  work,  or 
in  other  trades  where  the  material  to  be  cut  is  of  a  thin, 
irregular  section,  and  where  the  work  cannot  be  held  rigidly 


Peerless    Duplex    Hack   Saw    Blade 

in  a  vise  or  reached  from  an  easy  sawing  position,  the  duplex 
hack  saw  blades  offer  valuable  assistance.  They  are  made  in 
8-  10-  and  12-in.  lengths,  being  ^  in.  wide  and  .025  in. 
thick. 
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Semi-Automatic  Twist  Drill  Grinder 


THE  drill  grinder  illustrated  is  automatic  in  the  actual 
sharpening  of  drills,  but  semi-automatic  in  the  general 
movement  of  the  mechanism.  It  will  sharpen  a  2,  3 
and  4  lip  right  or  left  hand  drill  theoretically  correct  and 
in  an  extremely  short  time.  In  operation  the  holder  arm  is 
held  in  a  horizontal  position  by  means  of  a  counterbalance. 
The  drill,  if  a  taper  shank,  is  placed  in  the  holder  or  spindle 
direct  and,  if  a  straight  shank  drill,  is  held  in  a  suitable 
chuck.  The  holder  with  drill  is  then  brought  forward  to 
meet  the  drill  point  gage,  which  indicates  the  proper  dis- 
tance to  the  grinding  wheel  face  as  well  as  the  right  height  of 
the  drill  lip,  in  order  to  obtain  the  correct  angle  of  the  ex- 
treme point.  The  arm  is  swiveled  to  the  angular  stop  and 
while  held  against  this  stop,  the  arm  is  being  moved  down 
and  up  several  times,  the  finishing  cut  being  downward  only. 
After  one  lip  is  thus  ground  the  drill  spindle  is  then  indexed 
to  the  next  lip  and  the  operation  repeated  as  previously 
explained. 

The  rotation  and  oscillation  of  the  drill  is  controlled  by 
the  upward  and  downward  movement  of  the  arm.  This 
movement,  a  semi-automatic  action,  gives  the  drill  a  convex 
backing  of  the  lip  and  consequently  a  long  cutting  life  as 
well  as  smooth  production.  A  cross  feed  movement  is  also 
provided  so  as  to  make  possible  the  use  of  the  full  face  of 
the  grinding  wheel.  This  is  also  used  for  truing  the  grind- 
ing wheel. 

The  machine  is  being  built  in  two  sizes,  one  size  to  grind 
drills  from  1/16  in.  to  IJ^  in.  diameter,  and  the  other  to 
grind  drills  from  ^  in.  to  3  in.  in  diameter.  Drive  is  by 
means  of  a  suitable  motor  with  a  two  step  pulley  so  as  to 
obtain  the  necessary'  peripheral  speed  of  the  grinding  wheels. 
On  special  request  the  machine  can  be  easily  arranged  for 
countershaft  drive. 

The  great  importance  of  a  properly  sharpened  drill  has 
long  been  realized  and  the  drill  manufacturers  have  always 
stood  ready  to  afford  the  user  of  drills  all  possible  information 
concerning  the  proper  clearance  and  angle  of  the  drill  and 


correct  methods  of  sharpening.  As  a  matter  of  fact,  a  drill 
not  properly  sharpened  will  not  only  ruin  the  drill  itself,  but 
will  cause  all  kinds  of  unnecessary  expense  such  as  breakage 


Twist  Drill  Grinder,  Semi-Automatic   in   Action 

of  machinery,  wear  of  jigs  and  loss  due  to  spoiled  machine 
parts  which  must  be  sent  to  the  scrap  heap. 


Convenient  and  Durable  Bench  Vises 


IN  the  latest  design  of  bench  vises  manufactured  by  the  clamping  device  which  holds  to  the  entire  circumference 
Charles  Parker  Company,  Meriden,  Conn.,  every  effort  of  the  side  wall  is  provided.  This  arrangement  is  so  de- 
has  been  made  to  produce  a  strongly  made  vise  and  signed  that  when  the  clamping  screw  is  tightened,  pressure 
one  which  will  be  convenient  to  use  on  account  of  the  ability 
to  swivel  it  at  any  required  angle  independent  of  previously 
determined,  angular  stop  positions.     The  new  vise  in  the 


Improved   Bench   Vise  with   Swivel   Base 


Parker   Vise    Furnished   with   Stationary    Base 


is  brought  to  bear  on  a  V-shaped  wedge  which  expands  a 
■:.v  ring    against    the    base    and    holds    the    vise   firmly.      The 

4-in.  size  has  been  made  approximately  30  lb.  heavier  than  under  portion  of  the  slide  is  made  solid,  as  shown  in  the 
earlier  styles  and  solid  (not  cored)  semi-steel  castings  are  illustrations  and  strengthened  by  means  of  an  inserted  steel 
used  to  insure  maximum  rigidity  and  strength.     A  swivel     bar.     The  two  steel  jaw  faces  are  separate,  removable  and 
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lenewable  which  is  an  important  advantage.  They  are  not  in  place  by  pins.  The  vise  is  made  in  seven  sizes  with  jaw 
welded  or  fastened  to  the  jaw  faces  by  screws  which  often  openings  from  3^  in.  to  7  in.  as  illustrated,  and  can  be  pro- 
work  loose  but  are  milled  and  fitted  accurately,  being  held     vided  with  a  stationan,-  base  if  that  type  of  vise  is  desired. 

Improved  Electric  Self -Loading  Truck 


SEVERAL  distinctive  features  have  been  included  in  the 
recently  improved  truck,  illustrated,  which  is  made  by 
the  Cowan  Truck  Company,  Holyoke,  Mass.  Simplic- 
ity of  design  is  combined  with  a  minimum  of  parts  all 
sturdily  constructed.  The  guaranteed  capacity  of  the  truck 
is  5,000  lb. 

The  lifting  mechanism  is  of  the  heavy  bell  crank  type,  a 


Cowan    Electric    Self-Loading    Truck 

new  application  to  electric  truck  lifting  mechanism  construc- 
tion. It  is  actuated  by  an  independent,  heavy  duty,  series 
wound  motor  with  a  worm  gear  reduction,  the  platform  ele- 
vating vertically  with  a  maximum  rise  of  4^  in. 

The  truck,  equipped  with  a  full  capacity  battery,  elevates 
a  5,000  lb.  load  in  five  seconds,  and  elevates  without  load  in 


three  seconds.  The  full  lowering  time  is  three  seconds.  The 
platform  may  be  stopped  at  any  point  going  up  or  down  and 
the  direction  of  motion  reversed. 

An  "anti-kick"  device  takes  all  jar  frcmi  the  steering  handle 
when  the  truck  travels  over  rough  spots.  The  power  axle 
consists  of  only  three  parts,  a  shaft,  splined  ball  and  clutch. 
The  rear  end  is  equipped  with  a  heavy  bumper  which  ef- 
fectually takes  all  shocks  and  protects  the  rear  end  of  the 
lift  platform.  It  is  also  equipped  with  a  draw  bar  attach- 
ment, permitting  the  truck  to  be  used  as  a  light  duty  tractor. 
The  draw  bar  attachment  is  integral  with  the  frame  and, 
with  a  load  on  platform,  there  is  no  strain  on  the  elevating 
mechanism. 

Other  important  features  include  an  automatic  brake  and 
circuit  breaker  application,  four  wheel  steer,  single  reduction 
worm  drive  of  the  power  axle  and  easy  accessibility  of  bat- 
teries, lifting  and  driving  motors  and  control  mechanism. 
The  batteries  are  assembled  in  one  tray  for  quick  removal 
and  are  supported  by  springs  which  relieve  them  from  road 
shocks  and  vibrations  under  all  conditions  of  load.  The 
controller  is  of  the  drum  type  with  three  speeds  forward  and 
three  reverse. 

The  turning  radius  (extreme  outside  point)  is  7  ft.  10  in. 
By  folding  the  foot  pedal  and  steering  handle  into  a  vertical 
position,  the  overall  length  is  shortened  for  use  on  elevators. 
The  length  is  102  in.  overall,  or  Ql  l{>  in.  with  the  step 
raised.  The  width  is  36  in.  overall  and  51  in.  high  over 
the  steering  shaft  head.  The  truck  will  operate  in  inter- 
secting aisles  58  in.  wide.  Further  advantages  of  this  truck 
are  its  all-steel  construction,  low  center  of  gravity  and 
ruggedness,  features  which  are  of  particular  value  for  the 
more  or  less  severe  usage  accorded  trucks  in  railroad  senice. 


Sectional  Wheel  Chuck  for  Face  Grinder 


INSTEAD  of  a  solid  ring  of  abrasive  material  the  Diamond 
Machine  Company,  Providence,  R.  I.,  has  developed  for 
use  on  the  Diamond  heavy  duty  face  grinder  a  sectional 
wheel  made  up  of  twelve  segments.  Each  segment  is  held 
in  place  by  two  wedges.  Each  alternate  wedge  is  fastened; 
the  other  is  movable.  The  grade  and  grain  of  abrasive  used 
in  the  blocks  or  segments  is  the  same  as  that  used  in  the 
solid  abrasive  ring.  The  blocks  are  tightened  in  place  by 
means  of  six  square  head  set  screws  countersunk  in  the 
periphery  of  the  chuck.  The  same  means  for  setting  out  the 
blocks  is  employed  as  in  the  case  of  the  solid  wheel;  namely, 
a  cast  steel  backing  plate  is  drawn  forward  by  six  set  screws. 
The  blocks  can  be  furnished  either  2  or  3  in.  wide  which- 
ever may  be  desired. 

The  life  of  the  segments  has  been  found  to  be  approxi- 
mately the  same  as  that  of  the  ring  wheels.  No  undue 
spawling  or  breaking  down  of  the  corners  is  observed.  Fur- 
thermore, in  the  case  of  work  having  wide  area,  the  use  of 
the  sectional  wheel  tends  to  diminish  the  area  of  contact.  It 
is  maintained  that  the  openings  between  the  segments  permit 
freer  cutting  and  cooler  grinding,  thus  diminishing  heating 
or  warping  of  the  work  if  the  feed  is  crowded.  The  basis  of 
this  claim  seems  to  be  that  the  openings  between  the  blocks 
permit  of  easy  access  of  lubricant  between  wheel  and  work. 
Comparison  between  the  prices  of  segment  and  ring  wheels 


shows  that  the  cost  of  segment  blocks  is  less  than  one-half 
the  cost  of   solid   ring   wheels.    Sectional   chucks 


are  now 


Diamond    Sectional   Grinding   Wheel   Chuck 

Standard  equipment  for  new  machines  and  can  be  furnished 
for  machines  in  service  if  the  latter  are  not  so  equipped. 
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Semi-Automatic  Twist  Drill  Grinder 


THK  drill  izriiukr  illustrated  is  automatic  iu  the  actual  correct  methods  of  sharpcnins;.  As  a  matter  ol  fact,  a  drill 
sharpeniiiL;  of  drills,  hut  semi-automatic  in  the  general  not  properly  sharpened  will  not  only  ruin  the  drill  itself,  but 
movement  of  the  mechanism.  It  will  sharpen  a  2.  .>  will  cause  all  kinds  of  unnecessary  expense  such  as  breakage 
and  4  lip  right  or  left  hand  drill  theoretically  correct  and 
in  an  extremely  short  time.  In  operation  the  holdir  arm  is 
held  in  a  horizontal  po>ition  by  means  of  a  counterbalance. 
The  drill,  if  a  tai)er  shank,  is  ])laced  in  the  holder  or  spindle 
direct  and.  if  a  -traight  shank  drill.  i>  held  in  a  suitable 
chuck.  The  holder  with  drill  i>  then  brought  forward  to 
meet  the  drill  ])oint  gage,  which  indicates  the  proper  dis- 
tance to  the  grinding  wheel  face  as  well  as  the  right  height  of 
the  drill  lip,  in  order  to  obtain  the  correct  angle  of  the  ex- 
treme ])oint.  The  arm  is  swiveled  to  the  angular  stop  and 
while  held  against  this  stop,  the  arm  is  being  moved  down 
and  up  several  time>.  the  tniishing  ( ut  being  downward  only. 
.\fter  one  lip  is  thus  ground  the  drill  spindle  i.-  then  indexed 
to  the  next  lip  and  the  operation  re|)eated  as  previously 
explained. 

The  rotation  and  o.-cillation  of  the  drill  is  controlled  by 
the  upward  antl  downward  movement  of  the  arm.  This 
movement.  :i  semi-automatic  action,  gives  the  drill  a  convex 
Inicking  of  the  lip  and  conse(|uently  a  long  cutting  life  as 
well  as  smooth  production.  A  cro»  feed  movement  is  also 
l^rovided  so  as  to  make  po>sible  the  use  of  the  full  face  of 
the  grinding  wheel.  Ihi-  is  .il>o  u>e(l  for  truing  the  grind- 
ing wheel.- 

The  machine  i^  being  built  in  two  size>,  one  si/e  to  grind 
drill-  from  1,T()  in.  to  1  '  _.  in.  <lianuter.  and  the  other  to 
grind  drills  from  '  _•  in.  to  .^  in.  in  diameter.  Drive  is  bv 
means  of  a  .-uitable  motor  with  a  two  step  pulley  so  as  to 
obtain  the  necessary  |)eripheral  sjteed  of  the  grindim:  wheels. 
( )n  special  re<|Uest  the  machine  can  l)e  ea>il\  arranged  for 
countershaft  drive. 

The  great   im|Kjrtance  of  a  properly  .sharpened  drill  has 
long  been  realized  and  the  drill  manufacturers  have  always 
stood  ready  to  afford  the  user  of  drills  all  possible  information      of  machinery,  wear  of  jigs  and  loss  due  to  spoiled  machine 
concerning  the  pro])er  clearance  and  angle  of  the  drill   and      jiarts  which  must  be  sent  to  the  scrap  heap. 


Twist    Drill    Grinder.    Semi-Automatic    in    Action 


Conxenient  and  Durable  Bench  X'ises 


1.\   the  latent  de>ign  of  bench  vi.'-es  manufactured  by   the     clamping    device   which    holds    to   the    entire   circumference 
Charles  I'arker  (  omj^any.  Meriden.  Conn.,  every  effort     of  the  side  wall  is  provided.     This  arrangement  is  so  de- 
has    been    made   to   jiroduce   a    strongly    made    vise   and      signed   that  when  the  clamping  screw  is  tightened,  pressure 
one  which  will  be  convenient  to  u.^^e  on  account  of  the  ability 
to  swivel  it  at  any  recjuired  angle  independent  of  previously 
determined,    angular   stop   po>itions.       The    new   vise    in   the 


Improved    Bench    Vise    with    Swivel    Base 


Parker    Vise    Furnished    with    Stationary    Base 


is   brought   to  Ijear  on   a   \-shaped   wedge   which   expands  a 

rin.t?    against    the    ba.se    and    holds    the    vise    firmly.      The 

4-in.  size  has  been  made  approximately  .^0  lb.  heavier  than     under  portion  of  the  .slide  is  made  solid,  as  shown   in  the 

earlier  >tyle>  and  .-olid    (not  cored)    .-emi-.steel   castings  are      illustrations  and  strengthened  bv  means  cjf  an  inserted  steel 

used   to   in.-ure  maximum   rigidity   and  strength.      A  swivel      bar.     The  two  steel  jaw  faces  are  .-eparate,  removable  and 


■•^^^  lUTy^-.' 
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renewable  which  is  an  important  advantage.  They  are  not  in  place  Ijv  pins.  The  vise  is  made  in  seven  -i/e^  witii  jaw- 
welded  or  fastened  to  the  jaw  faces  by  screws  which  often  optmings  from  3  '4  in.  to  7  in.  as  illustrated,  and  can  lie  pro- 
work  '.oose  but  are  milled  and  fitted  accurately,  being  held      vided  with  a  stationar}-  ba-^e  if  that  ty]te  of  vise  is  desired. 

Impro\ed  Electric  Self -Loading  Truck 


SK\  LK.\L  distinctive  features  have  been  included  in  the 
rcx:tntly  improved  truck,  illustrated,  wiiicli  is  made  1)\ 
tlie  Cowan  Truck  Company,  Holyoke,  Mass.  Simplic- 
ity of  design  is  combined  with  a  minimum  of  parts  all 
sturdilv  con.^tructed.  The  guaranteed  capacitv  of  the  truck 
is  5,{)()0  lb. 

'Ihe  lifting  mechanism  is  of  the  heavy  bell  crank  type,  a 


E^ 

wv^^^s 
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Cowan     Electric     Self-Loading     Truck 

new  apj)licati()n  to  electric  truck  lifting  mechanism  construc- 
tion. It  is  actuated  by  an  independent,  heavy  duty,  .series 
wound  motor  with  a  worm  gear  reduction,  the  platform  ele- 
vating verticall}'  with  a  maximum  rise  of  4'  _>  in. 

Thf  truck,  ccjuiiiped  with  a  full  cajKicity  battery,  elevates 
a  5.000  lb.  load  in  five  seconds,  and  elevates  without  load  in 


three  seconds.  'I'he  full  lowering  time  i-  three  seccnul-.  llu- 
j)latform  ma\  be  stopped  at  any  point  g«jing  up  or  clown  and 
the  direction  of  niotion  reversed. 

An  'anti-kick'  device  takes  all  jar  from  the  steering  handle 
when  the  truck  travels  over  rough  spots.  The  jxiwer  axK 
con>ists  of  only  three  part-,  a  >li.ift.  ~|tlined  l»all  and  dulih. 
The  rear  end  i>  eciuii)ped  with  a  heavy  bum]>er  which  ef- 
fectually takes  all  shocks  and  protects  the  re.ir  end  of  the 
lift  platform.  It  i-  also  i'i|ui])|K'd  with  a  draw  bar  attacli- 
ment.  permitting  the  truck  to  ije  used  as  a  light  duty  tractor. 
The  draw  bar  attachment  is  integral  with  the  frame  and. 
with  a  load  on  platform,  th<re  i>  no  strain  on  the  elevating 
nice  hani>m. 

Other  impcjrtant  features  include  an  automatic  brake  and 
circuit  breaker  ap})lication.  four  wheel  steer,  -ingle  reduction 
worm  drive  of  tlu*  jjower  axle  and  easy  accessibility  of  bat- 
teries, lifting  and  driving  motors  and  control  niechani-m. 
The  batteries  are  assembled  in  one  tra\  for  quick  removal 
and  are  supj>orted  by  -])rings  which  relieve  them  from  road 
shock>  ancl  vil»rations  under  all  conditions  of  load.  The 
controller  is  of  the  drum  t\  pc-  with  three  speed-  forward  and 
three  reverse. 

The  turning  radiu<  (e.vtreme  (;utside  jwint)  i-  7  ft.  10  in. 
By  folding  the  foot  pedal  and  steering  handle  into  a  vertical 
l)ositi(;n.  the  overall  length  i-  shortened  for  u-e  <m  elevat(;r-. 
The  length  is  102  in.  overall,  or  01'_.  in.  with  the  -tep 
raised.  The  width  i-  .>o  in.  overall  and  51  in.  high  (;ver 
the  .-teering  shaft  head.  The  truck  will  operate  in  inter- 
secting aisles  58  in.  wide.  Furtlur  advantage^  of  this  truck 
are  its  all-sttvl  construction.  Iciw  center  of  iiravit\-  .md 
ruggedne.<s,  feature-  which  are  of  jjarticular  value  for  tlic 
inore  or  le^^s  severe  Usage  acc  c»rded  true  k-  in  railroad  -erxice. 


Sectional  \\  heel  Chuck  for  Face  Grinder 


1XS  TK.Al)  of  a  solid  ring  of  abrasive  material  the  Diamond 
Machine  (\)mi)any.   Providence.  K.    I.,  has  developed   for 

use  on  the  Diamond  heav\  dut\  face  grinder  a  sectional 
wheel  made  U|)  of  twelve  segments.  K;ich  segment  is  held 
in  place  by  two  wedges.  Each  alternate  wedge  is  fastened; 
the  other  is  movable.  Ihe  grade  and  grain  of  abrasive  used 
in  the  Idfxks  or  .-egments  is  the  same  as  that  used  in  the 
solid  abrasive  ring.  The  blocks  are  tightened  in  place  by 
means  of  -i\  scjuare  head  set  screws  countersunk  in  the 
peripherv  of  the  chuck.  The  same  means  for  setting  out  the 
iilocks  is  employed  a>  in  the  case  of  the  .-olid  wheel;  namely. 
.1  cast  steel  backing  plate  is  drawn  forward  by  six  .'^et  screws. 
The  blocks  can  be  furnished  either  2  or  .^  in.  wide  which- 
ever may  be  desired. 

Ihe  life  of  the  segment-  has  been  found  to  be  approxi- 
mately the  same  as  that  of  the  ring  wheels.  Xo  undue 
-pawling  or  breaking  down  of  the  corners  is  observed.  Fur- 
thermore, in  the  case  of  work  having  wide  area,  the  use  of 
the  sectional  wheel  tends  to  diminish  the  area  of  contact.  It 
i-  maintained  that  the  openings  between  the  segments  permit 
freer  cutting  and  cooler  grinding,  thus  diminishing  heating 
or  warping  of  the  work  if  the  fcvd  is  crowded.  The  basis  of 
thi-  claim  .«eems  to  be  that  the  o|)enings  lietween  the  blocks 
l)erniit  of  easv  access  of  lubricant  between  wheel  and  work 


.'ihows  that  the  cost  of  -egment  bloiksis  le->  rlian  (»rK-half 
the  cost  of   solid   ring  wli.eel>.    Sectional  chucks  are   now 


Diamond    Sectional    Grinding    Wheel    Chuck 


« ^ -----     -  Standard  equipment  for  new  machines  and  can  be  furni.-hed 

("ompari-on  U'tween  the  ])rices  of  segment  and  ring  wheels      for  machines  in  service   if  the  latter  are  not   ."^o  equipped. 
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Three-Quarter  Inch  Double  Spindle  Threader 


THE  machine,  illustrated,  is  designed  primarily  for 
threading  work  in  which  the  threading  time  for  both 
pieces  is  sufficient  to  allow  the  operator  to  chuck  and 
start  a  second  piece  while  the  first  is  being  completed.  For 
this  class  of  work  the  double  spindle  threader  is  a  rapid 
producer,  handling  practically  as  much  work  as  two  single 
spindle  machines  with  two  operators.  For  tapping  sizes 
smaller  than  is  practicable  with  a  collapsing  tap,  the  use  of 
the  machine  fitted  with  a  ball  drive  reversing  tap  holder  is 
recommended.  The  two  spindles,  mounted  in  large  bronze 
bearings,  are  driven  by  a  single  pulley,  located  at  the  rear  of 
the  machine,  but  can  be  driven  independently  by  means  of 
the  change  gear  levers  at  either  side  of  the  machine.  Each 
carriage  is  fitted  with  a  two-jaw  chuck,  operated  by  a  hand 
wheel.  An  adjustable  stop  on  the  trip  rod  ahead  of  the 
carriage  governs  the  opening  of  the  die  head  and  the  length 
of  the  thread  to  l^e  cut.  The  adjustable  stop  back  of  the 
carriage  controls  the  closing  of  the  die  head. 

A  single  geared  pump,  driven  from  the  main  shaft  by 
means  of  bevel  gears  and  a  flexible  shaft,  forces  oil  from  the 
reservoir  through  the  spindles  and  die  heads  against  the 
work.  When  equipped  with  a  collapsing  tap  or  reversing 
tap  holder,  the  oil  is  fed  through  pipes  on  the  outside  of 
the  machine.  The  lubricating  system  may  be  easily  removed 
for  cleaning  and  inspection. 

Change  gear  levers  on  the  sides  of  the  machine  control 
the  spindle  speed  independently  and  may  be  set  to  furnish 
the  proper  speeds  for  the  threads  being  cut. 

A  safe  cutting  speed  for  any  diameter  is  one  which  will 
insure  the  maximum  production  without  causing  excessive 
wear  on  the  chasers.  If  the  speed  for  which  the  machine  is 
designed  is  too  fast  to  permit  of  this  it  should  be  run 
more  slowly,  regardless  of  the  index.  Accuracy  depends  to 
a  ver>-  large  extent  on  the  cleanliness  of  the  die  head.  The 
die  head  should  be  inspected  periodically,  all  dirt,  chips  and 


gummed  lubricant  being  removed.  The  use  of  a  suitable 
lubricant  makes  a  better  thread,  prevents  wear  and  over- 
heating and  keeps  the  die  head  cleaner. 

The  ^  in.  double  spindle  threading  machine  is  regularly 
equipped  with  ^  in.  geometric  die  heads,  giving  a  cutting 
range  of  34  in.,  H  in.,  3/2  in.,  ^  in.  and  }i  in.  diameter 


Geometric    ^-In.,    Double    Spindle    Threading    l\^achine 

and  ys  in.  to  3^  in.  standard  pipe.  The  greatest  length  that 
can  be  cut  at  one  setting  of  the  work  is  83^2  in.  With 
resettings  a  length  of  14  in.  may  be  cut. 

When  the  countershaft  speed  is  373  r.p.m.  the  spindle 
speeds  for  cutting  %  in.,  ^  in.,  y^  in.,  ^  in.,  ^  in.  are 
225;  150;  113;  90  and  75  r.p.m.,  respectively.  When  the 
machine  is  fitted  for  motor  drive,  a  3-hp.  motor  is  required. 


^v<    -i^^^                 Overhead  Swing  Cut -Off  Saw  Table  ^  ^^^^^    ^^^  ^  =^^ 

A  SAW  TABLE  designed  to  be  used  with  an  overhead  automatic  swing  cut-off  saw  gage  in  the   form  of  a  square 

swing  saw  has  been  placed  on  the  market  recently  rod,  also  graduated   in   %   in.   from  zero  to  96  in.     Four 

by  the  Oliver  Machinery  Company,  Grand  Rapids,  automatic  malleable  iron  stops  are  provided;  also  one  center 

Mich.     This  table  is  16  ft.  long,  19^  in.  wide  and  30  in.  and  two  end  rod  holders. 

high,  being  made  of  kiln  dried,  rock  maple  with  angle  iron  Where  a  large  number  of  parts  have  to  be  cut  off  to  the 

girths  and  one  piece  cast  iron  legs.    The  table  is  composed  same  length  this  automatic  saw  gage  is  an  important  time 


Special  Oliver  Table  Designed  for  Use  with  an  Overhead  Swing  Cut-Off  Saw 


of  two  parts  of  sections.     On  the  rear  of  the  right  hand  saver.     Rollers  are  inserted  in  both  sections  of  the  table  in 

section  is  mounted  the  scale  rail,  graduated  in  }4,  in.  from  ever>'  other  opening  for  the  full  length.     A  dust  chute  is 

zero  to  96  in.     These  graduations  are  plainly  marked  and  fastened  between  the  two  sections  of  the  table,   having   a 

accurate.      On  the  left  hand  section   is  mounted  a  patent  6-in.  diameter  pipe  opening  connecting  to  the  exhaust  system. 
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Pressure  Seated  Valve  Reduces  Air  Losses 


T 


HE  Cleveland  Pneumatic  Tool  Company,  Cleveland, 
Ohio,  has  recently  brought  out  an  air  valve  for  gen- 
eral use  which  contains  new  features  of  interest.   The 


-Air Pressure  always  on  the 
large  &ndoffhe  Taper  Plug, 
holding  //  firmly  on  Seaf 


Ground  Join  f  or'Seaf 

fhe  iulllengih of  fhe 
Taper  Plug 


Valve  may  be  shut  off  by  fuming  Handle  eiffter  way  around. 
When  shuf,  fhe  Airfbrf  'A'regisfers  m'fh  Supply  Chamber's' 
allowing  air  f rapped  in  hose  fo  escape  fo  afmosphere. 

New    Design    of    Pressure    Seated    Air    Valve 

sectional  drawing  shows  the  new  valve  designed  to  eliminate 
air  losses  through  leakage  in  transmission. 

The  destructive  action  of  compressed  air  upon  valve  seats, 


packing  and  gaskets  is  well  known  and  this  valve  was  de- 
signed so  that  air  cannot  come  in  ctMitact  with  the  seat, 
thus  avoiding  replacement  of  the  seats.  The  design  also 
utilizes  air  pressure  as  a  seating  agent  to  hold  the  valve 
plug  on  its  seat,  thus  eliminating  packing,  gaskets,  stems 
and  springs  and  reducing  the  valve  parts  to  a  Ixidy,  plug 

and  handle.  :'■'■■-"'■■:■.:■■■:■ 

A  hollow  taper  plug  in  fhe  supply  chamber  connects  di- 
rectly with  the  air  hose  without  the  air  coming  in  contact 
at  any  time  with  the  ground  valve  seat,  which  is  the  outer 
wall  of  the  plug  as  indicated  by  the  letter  C  on  the  drawing. 
'I  he  air  travels  through  the  wide  unobstructed  air  passage 
of  the  valve  which  is  free  from  any  angle  turns  to  impede 
its  progress.  A  short  arrow  indicates  the  point  on  the  large 
end  of  the  plug  where  the  air  pressure  is  constantly  forcing 
the  taper  plug  against  the  walls  of  the  valve  body  and  form- 
ing a  perfect  seat. 

The  valve  is  provided  with  a  unique  waste  arrangement 
to  allow  the  accumulated  pressure  in  the  air  hose  to  escape 
to  atmosphere  when  the  valve  is  shut  off  as  shown  by  air 
ports  A  and  B  on  the  drawing.  This  arrangement  safe- 
guards the  operator,  who,  when  disconnecting  the  hose  from 
the  valve,  often  receives  a  gush  of  air  in  the  face  and  ac- 
cidentally gets  scale  or  dirt  in  his  eyes  with  more  or  less 
serious  results. 

The  new  valve  has  been  subjected  to  severe  ser\'ice  tests 
under  both  high  and  low  air  pressures  (the  high  pressure 
being  500  lb.).  Sul  merged  water  tests  and  exacting  tests  on 
acetylene  gas  lines  have  al.so  been  successfully  passed. 


Lathe  Lead  Screw  Variator  Device 


FOR  elongating  or  diminishing  the  normal  lead  of  lathe 
lead  screws,  the  Precision  &  Thread  Grinder  Mfg.  Co., 
Philadelphia,  Pa.,  has  developed  the  device  illustrated. 
This  device  facilitates  the  use  of  an  ordinary  lathe  for  pre- 
cision lead  work,  correcting  any  errors  in  the  lead.  The 
variator  is  built  in  two  models  of  similar  design  but  different 
size.  The  model  "A"  is  adjustable  to  fit  lathes  up  to  12  in. 
swing,  model  "B"  being  adjustable  to  fit  lathes  with  13  in. 
to  20  in.  s^ving. 

The  device  consists  of  a  bracket,  clamped  upon  the  ways 
of  the  lathe  and  composed  of  two  pieces,  the  outer  frame, 
and  the  ways  adaptor.  The  outer  frame  is  adjustable  hori- 
zontally, sufficient  to  make  the  proper  connection  between 
the  bracket  and  the  mechanism  which  is  carried  on  the  lead 
screw. 

The  bracket  carries  a  swivel  rack  and  provision  is  made 
for  vertical  adjustment  to  bring  the  rack  swivel  center  in  line 
with  the  center  of  the  lead  screw.  This  adjustment  can  be 
locked,  and  subsequent  tilting  of  the  rack  does  not  disturb 
the  vertical  adjustment  previously  made.  The  rack  is  pro- 
vided with  a  graduated  scale  to  show  the  angular  setting 
of  the  rack. 

The  lead  screw  mechanism  consists  of  an  adjustable  nut 
with  an  extension  carrying  a  gear  segment  free  to  swivel  in 
line  with  the  rack.  The  variation  in  the  lead  is  obtained  by 
this  gear  segment  revolving  in  accordance  with  the  swivel  of 
the  rack  as  the  nut  is  traversed  in  either  direction  by  the 
action  of  the  lead  screw.  In  using  this  variator,  the  regular 
lead  screw  nut  in  the  lathe  carriage  is  not  employed,  but 
connection  is  made  between  the  variator  nut  and  the  lathe 
carriage  by  two  rods  and  a  plate.  A  longitudinal  traverse  of 
6  in.  is  available. 

Wear  of  the  variator  nut  is  reduced  to  a  minimum  because 


the  nut  moves  the  lathe  carriage  only  during  machining  or 
grinding  operations.  The  return  of  the  carriage  to  the 
initial  position  is  obtained  by  a  sliding  nut,  keyed  in  the 
variator  nut  frame  and  permitting  independent  longitudinal 
movements  in  excess  of  the  possible  variation  of  lead.  This 
is  an  important  feature. 

A  dust  guard  is  furnished  to  protect  the  lead  screw  from 


Lead    Screw    Variator   Applied    to    Lathe 

abrasive  dust  in  grinding  operations.  It  is  recommended 
that  the  device  be  positioned  near  the  threaded  end  of  the 
lathe  screw  as  that  portion  of  the  lead  screw  is  generally 
unused,  and  more  nearly  correct  than  other  sections. 
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Air  Hose  Coupling  of  Simple  Design 


SIMPLICITY  and  nagged  construction  are  features  of  a 
new  air  hose  coupling  invented  by  John  Ph.  Weber, 
881  Park,  street,  San  Bernardino,  Cal.  Several  of 
these  couplings  have  been  used  for  some  time  in  the  shops 
cf  the  Atchison,  Topeka  &  Santa  Fe  and  have  proved  satis- 
factory in  withstanding  the  severe  usage  accorded  air  hose 
couplings  in  railroad  shops. 

:-..  A  particular  advantage  of  the  coupling  is  the  fact  that  two 
hose  parts  can  be  connected  together  without  twisting  or 
turning  of  any  kind.  All  that  is  required  is  to  enter  one  part 
of  the  coupling  into  the  other  and  push  the  two  parts  firmly 
together.  They  are  then  released  by  pulling  back  a  knurled 
sleeve.  On  account  of  the  gasket  being  inside,  it  is  protected 
from  injury  and  fits  tight  around  the  outside  of  the  male 
part,  forming  an  air  tight  joint. 

Referring  to  the  illustration,  details  of  construction  will 
be  evident.  Part  A  is  made  of  cast  iron,  turned  and  bored 
as  indicated,  with  a  thread  on  one  end  to  make  into  the  air 
line.  Part  B  is  roughed  on  one  end  in  order  to  l)e  held  more 
securely  in  the  hose  when  the  outside  clamp  is  tightened. 
Collar  C  is  a  drive  fit  on  part  A  and  holds  a  knurled  sleeve 
D  in  the  position  shown  by  means  of  spring  S.  Snap  spring 
E  is  arranged  to  fit  on  over  shoulder  F  of  part  B  and  has 
four  prongs  of  the  cross  section  shown.  G  is  an  L-shaped 
gasket  fitting  in  a  corresponding  groove  in  part  A  and  mak- 


ing an  air  tight  joint  between  the  two  coupling  parts  A  and  B. 
In  operation  the  part  B  is  entered  in  part  A  and  as  these 
parts  are  forced  together,  spring  steel  snap  E  slides  up  on 
the  taper  end  of  A,  pushing  back  sleeve  D  and  entering  the 
groove  shown.  Sleeve  I)  springs  back  over  the  top  of  the 
spring  snap  E  locking  the  same  in  the  groove  shown  so  that 


"Tt 


I 


I      1  Collar- 
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Air  Hose  Coupling  for  Shop  Use  '"- 

it  is  impossible  for  the  coupling  to  blow  apart  or  become 
disconnected  without  first  pushing  the  sleeve  back  again. 
Another  good  feature  of  this  coupling  is  the  fact  that  air 
hose  cannot  become  twisted  by  screwing  on  the  air  motor  or 
hammer.    The  coupling  acts  as  a  swivel  joint. 


M 


>  ^  Portable  SafeU'  Vacuum  Torch 

ANY  difficulties  due  to  oil  leaks  and  consequent  dan-      mind  the  Norton  Mfg.  Co.,  Boston,  Mass.,  has  developed  a 
ger  of  fire  are  prevented  l)y  the  operation  of  portable      portable  safety  vacuum  torch,  illustrated.     This  can  be  used 


torches  on  the  vacuum  princ'ple.     With  this  fact  in 


for  many  pre-heating  and  steel  straightening  jobs  in  railroad 
shops  and  roundhouses.  There  is  no  pressure  on  the  oil  at 
any  time,  the  torch  being  operated  by  a  vacuum  created  by 
the  passage  of  compressed  air  through  the  burner  head.  The 
result  is  that  there  can  be  no  spurting  or  spraying  of  oil  in 
case  of  breaks  in  the  oil  pipes  or  hose  and  the  danger  at- 
tendant on  using  oil  under  pressure  is  eliminated.  On  account 
of  this  fact  and  because  it  has  withstood  rigid  tests,  the 
Norton  torch  has  been  approved  by  the  Associated  Factor}' 
Mutual  Fire  Insurance  Companies. 

In  addition  to  the  safety  feature,  the  torch  is  said  to  be 
highly  efficient,  powerful  and  easy  to  manipulate.  It  lights 
instantly,  requires  no  pre-heating  and  does  not  sputter. 
Either  fuel  oil  or  kero.sene  may  be  burned. 

The  tank  is  of  heavy  steel  construction,  being  equipped 
with  carrying  candles  and  a  rack  welded  on  top  for  holding 
the  torch  when  not  in  use.  The  torch  is  provided  with  two 
rubber  tubes  one  conveying  compressed  air,  and  the  other 
oil  from  the  tank.  The  operating  valve  affords  easy  and 
accurate  control  of  the  flame.  This  portable  safety  vacuum 
torch  was  designed  especially  to  withstand  the  severe  re- 
quirements of  railroad  repair  shops,  boiler  shops  and 
foundries,  and  rejiresents  an  important  development  for  this 


Portable  Safety  Vacuum  Torch  Adaptable  to  Use  in  Railroad  Shops    purpoSe. 


Dearborn  Non- Volatile  Liquid  Cleaner 


ONE  of  the  disadvantages  of  liquid  cleaners  intended 
to  dissolve  oil,  grease  and  dirt  on  machine  parts  has 
been  the  highly  volatile,  inflammable  character  of  these 
cleaners  and  consequent  danger  of  explosion  of  the  gases 
given  off.  To  overcome  these  dangers,  the  Dearborn  Chem- 
ical Company,  Chicago,  has  developed  a  compound  known 


as  Dearboline  which  not  only  has  valuable  solvent  properties 
for  removing  foreign  substances  but  does  not  give  off  highly 
explosive  vapor  and  is  said  to  be  approved  by  the  National 
Fire  Underwriters  Laboratories.  Among  the  advantages 
claimed  for  Dearboline  are  solvent  properties  greater  than 
gasoline,  lower  evaporation  loss  than  kerosene,  no  danger  of 
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injuring  the  hands  of  workmen,  reduction  of  fire  hazards  does  not  have  to  be  mixed  but  comes  ready  for  use.  Dearbo- 
to  buildings  and  contents,  long  maintenance  of  solvent  line  is  furnished  in  steel  drums  of  55  gal.  capacity  and  in 
properties  thus  making  it  cheap  to  use;  and  the  fact  that  it     small  gallon  cans  if  desired. 


Spot  Welding  Machine  of  New  Design 


:.v-  •''■■• ' 


FOR  welding  heavy  stock  a  new  spot  welder  has  been  de- 
veloped by  the  Taylor  Welder  Company,  Warren,  Ohio. 
The  head  on  this  machine  has  square  slides  and  steel 
caps  instead   of   round   spindles,   as   formerly,   so  that   any 
looseness  due  to  wear  may  be  readily  taken  up  and  the  aline- 


i 
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Taylor  Series  4  Water  Cooled  Spot  Welder 

ment  of  the  electrodes  maintained.  The  hand  lever  will  swivel 
90  deg.  from  each  side  of  the  center,  and  can  be  locked  in 
any  position  by  screw  B.  When  operating  by  foot,  the  hand 
lever  remains  in   the  upper  position.    The  height  of  hand 


lever  can  be  changed  to  suit  the  operator  by  a  segment  on  the 
side  of  lever  D.  The  travel  of  the  hand  lever  and  the  foot 
treadle  can  be  regulated  to  seven  different  positions  by  means 
of  lever  E  on  the  overhanging  arm.  The  foot  treadle  swivels 
to  right  or  left  and  can  be  removed  when  not  in  use  without 
making  any  disconnections.  Pressure  on  the  work  may  be 
changed  by  adjusting  screw  C  in  the  center  of  the  upper 
electrode  holder.  Changing  from  automatic  to  a  non-auto- 
matic switch  is  accomplished  by  moving  the  small  lever  A. 
Water  circulates  through  the  upper  and  lower  welding 
electrodes,  prolonging  the  life  of  the  electrodes. 

The  Series  4  machine,  illustrated,  has  a  capacity  to  weld 
two  pieces  of  sheet  steel  1/64  in.  to  ^  in.  or  28  to  3  gage. 
A  25  kw.  transformer  operating  at  220  or  440  volts,  25  to 
60  cycle,  single  phase  is  generally  used.  There  is  a  10-step, 
self-contained  regulator  for  adjusting  the  current.  Automatic 
and  non-automatic  auxiliary  switches  operate  a  magnetic 
controlled  switch  on  the  rear  of  the  machine. 

The  distance  between  the  lower  horn  and  the  copper  bands 
on  slide  horn  machines  with  the  horn  at  the  top  of  the  slide 
is  6  in.  and  with  the  horn  at  the  bottom  of  the  slide,  26  in. 
The  distance  from  the  floor  to  the  welding  electrodes  is  42 
in.,  the  greatest  movement  of  the  upp)er  electrode  being  3  in. 
One  set  of  1^  in.  water  cooled  electrodes,  consisting  of  two 
straight,  two  offset  and  one  flat  electrode  are  standard  equip- 
ment. 

The  operation  of  this  type  machine  is  by  hand  lever  and 
foot  treadle,  either  together  or  independently.  When  using 
the  automatic  switch,  the  electrodes  are  brought  in  contact 
with  the  work  under  spring  pressure.  Further  movement  of 
the  hand  lever  or  foot  treadle  turns  on  the  current  and  the 
work  heats  immediately  to  a  welding  temperature.  Further 
movement  of  the  lever  or  treadle  turns  off  the  current  and 
applies  a  positive  pressure  to  the  molten  metal,  completing 
the  weld.  The  non-automatic  switch  is  operated  by  a  button 
in  the  end  of  the  hand  lever,  the  electrodes  l^eing  brought 
into  contact  with  the  work  under  positive  pressure.  This 
permits  the  operator  to  apply  a  heav>-  pressure  before  and 
after  the  current  is  turned  on  and  off.  additional  pressure 
also  being  applied  with  the  foot  treadle.  The  machines  can 
be  furnished  in  single  or  double  currents. 


A  New  Idea  in  Chain  Making 


ELECTRIC  welded  chain  is  now  being  made  in  all  the 
smaller  sizes  from  stock  up  to  ^^  in.  and  ^  in.  round. 
There  are  a  number  of  different  methods  of  forming 
and  welding  the  links,  but  in  all  cases  a  flash  of  material  at 
the  point  of  welding  is  brought  about  by  jamming  the  two 
ends  of  material  together  at  the  intense  heat  of  the  electric 
arc.  Some  manufacturers  do  not  ivy  to  remove  this  flash 
because  of  the  extra  strength  that  it  gives  the  weld,  while 
other  manufacturers  have  invented  means  of  either  grinding 
or  shearing  the  flash  away,  making  the  link  smooth  at  the 
welded  point. 

A  new  method  of  electric  welding  just  developed  retains  all 
of  the  material  at  the  flash,  or  welding  point,  but  forces  it  to 
the  inside  of  the  link.  The  illustration  indicates  clearly  the 
form  of  the  link  that  is  thus  secured.  It  is  claimed  that  by  this 
method  the  welded  portion  is  25  per  cent  stronger  than  any 
other  part  of  the  link,  and  repeated  breaking  tests  show  that 
the  material  will  pull  out  at  other  places  than  the  weld  when 


tested  to  destruction.  This  kind  of  chain  is  very  smooth  on 
the  outside  of  the  links  and  the  swelled  portion  on  the  inside 
gives  it  additional  strength.    The  method  of  manufacturing 
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Electric    Welded    Chain,    Made    of  Stock   Up   to   %-ln.    Round 

chain  by  this  special  pattern  has  been  patented  and  the  name 
"Inswell"  copyrighted  by  the  manufacturers,  the  Columbus 
McKinnon  Chain  Company,  Columbus,  Ohio. 
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Air  Hose  Coupling;  of  Simple  Desijjjn 


SLXil'l-KII  \'  and  ruuucd  ( on^trm  tion  aw  Uaturo  of  a 
luw  air  lio.-i'  ((.upliiiLr  inwiitid  hy  jolin  I'll.  \\\Ikt, 
>.Sl  I'ark  >livit,  San  li<  rnanlint*.  Cal.  Si-wral  <j1 
tluv-r  r<>u|ilin!i>  lia\».  I»trn  u-vi\  for  some  time  in  tlu-  -h()|)> 
<  r  tlu-  Attliison,  Iciprka  &:  Sanla  Fo  ami  havr  jmivid  >ati>- 
Kuton  in  wiliistandini;  tlif  ^rViTi.'  usaiic  aimrdi'd  air  Iiom- 
K!U|!linu.»  in  railroad  >-lio|i-. 

A  |>artiiular  advanta^r  of  tlu-  touplini;  is  llu'  fait  that  two 
lui-r  parts  can  lie  connittivl  to^ctlu-r  without  twi>tinL;  or 
Ttirninii  of  any  kind.  .\11  that  i^  n(|uiri(l  i-  to  inter  one  part 
of  the  louplint;  into  the  other  and  pii>h  tiie  two  parts  firmly 
toL'ethi  r.  !  hey  .ire  then  released  hy  pidlinu'  I)aek  a  knurled 
-leevi-.  I  )n  aieount  of  tlu-  L'a-ket  Keinii  inside,  it  i<  proteeted 
from  injury  and  fit-  tii,dit  around  the  outride  of  tin  male 
part,  formini,'  an  ,iir  ti!.:lit  joint. 

Kel'errini:  to  tlu'  illu-trati<in.  detail-  of  eon.-trut  tion  will 
[•e  evident.  I'arl  .1  i-  m.ide  of  east  iron,  turned  and  Korid 
a-  indiiated,  with  a  thriad  <in  one  end  to  make  into  the  air 
lim-.  Part  />  is  roughed  on  onr  end  in  order  to  he  held  more 
Meurel\  ii;  the  ho-e  wlim  the  cur-icK'  elamp  is  tiullteiied.  ■ 
("ollar  (  i>  a  drive  fit  on  part  .1  aiul  hoId<  a  knurled  sleeve 
P  in  the  position  shown  hy  mean-  of  -prim:  ^.  Snaj)  sprim; 
/•"  i>-  arranged  to  fit  on  over  -houlder  /•"  of  |)art  />'  and  ha- 
four  pronu's  of  the  en-s  -eiti<tn  -hown.  ii  is  an  I. -shaped 
^'a-kit  fittini:  ni  a  .  orrr-pondini,'  groove  in  part  .1   and  mak- 


ing' an  air  ti^'ht  joint  iietweeii  the  two  (OtipUmi  part-  .1  and  B. 
In  Operation  the  part  />'  is  entered  in  jiart  .1  and  as  the.-e 
parts  are  forced  touether.  sprint:  ^^teel  snaj)  A  slides  up  on 
the  tai)er  end  of  .1.  pu-hiii;:  hack  -leeve  />  and  entering  the 
uroove  -hown.  Sleeve  D  sprini:-  hack  over  the  to])  of  the 
-prim:  -nap  /•.'  lo<  kim:  the  -ame  in  the  i:roovr  -hown  -o  that 
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Air   Hose  Coupling  for  Shop   Use 

it  is  im]»o-sil»le  for  the  couplim:  to  hluw  a]iart  or  become 
disconnected  witiiout  t'lrst  pu-him:  the  sleeve  hack  again. 
.\nother  i:o()d  feature  of  this  coupling  is  the  fact  that  air 
hose  caimot  hecome  twisted  i)y  si  rewing  on  the  air  motor  or 
hammer.    The  coupling  acts  as  a  swivel  joint. 


Portable  Safet\  \  acuum  Torch 


ton 


dilVieultie-  due  to  oil  kak-  and  con-enuent  dan- 
of  I'lre  are  prevented  oy  the  operation  of  portahle 
lie-   on    the   vai  lU'.m    p'ine'plr.      W  ith    thi-    lact   in 


Portable  Safety  Vacuum 


mind  the  NCrton  Mfg.  Co.,  Ho-ton.  Ma-<..  ha-  developed  a 
portahle  >al"ely  vacuum  torch,  illu.-trated.  This  can  he  used 
for  man\  pre-heating  and  steel  straightening  jobs  in  railroad 
-hop-  and  roundhou-e-  I  here  i-  no  pie-sure  on  the  oil  at 
an\  time,  the  torch  being  ojterated  b\  a  vai  uum  created  by 
the  i)as.-age  of  compre-sed  air  through  the  burner  head.  The 
re.-ult  is  that  there  «  an  be  no  spurting  or  -praxing  of  oil  in 
case  of  breaks  in  the  oil  pipes  or  hose  and  tlie  danger  at- 
tendant on  u-ing  oil  under  pre-sure  is  eliminated.  ( )n  account 
of  thi-  fact  and  because  it  ha.-  with-tcwxl  rigid  tests,  the 
Xorton  tori  h  ha-  been  approved  by  the  Associated  Factor}' 
Mutual  Fire  Insurance  Comjianie.-. 

In  addition  to  the  -afety  feature,  the  torch  i-  >aid  to  be 
liighlv  eft'uieiit.  j.owerful  and  ea.-y  to  manipulate.  It  light-> 
in-tantl\ .  require-  no  |»re-heating  and  doe-  not  -])Utter. 
Fuller  fuel  oil  or  k.roseiie  may  be  burned. 

The  tank  i-  of  heavy  -teel  < on-trui tioii,  l)eing  e((uipped 
with  carrying  caiidlo  and  a  rack  wekled  on  top  for  holding 
the  ttirch  wjien  not  in  u>e.  The  ton  h  i-  provided  with  two 
rul'brr  tubes  one  cianeying  i(;mpi-e--i(l  air.  and  the  other 
oil  from  the  tank.  I  iie  operating  valve  aft'ords  ea.-y  and 
accurate  control  <.f  the  llame.  '!  hi-  portable  -afety  vacuum 
torch  wa-  de-igned  espciall}"  to  wit!i-tand  the  -evere  re- 
quirement- of  railroad  repair  -hops,  boiler  shops  and 
foundrir-.  .iiid  n'pre-cnt-  an  important  develojiment  for  this 

Torch  Adaptable  to  Use  in  Railroad  Shops     i ''■irpi'-e.  ... 


Dearborn  Non-\ Olatile  Liquid  Cleaner 


ONF  of  the  di-advantages  of  liquid  cleaner-  intended 
to  di--olve  oil.  gre :.-e  and  dirt  on  maehiiu  i)art-  h.i- 
been  the  highly  volatile,  intlammable  character  of  these 
cleaners  and  con.-equeni  danger  of  e\plo-ion  of  the  ga.ses 
•:ivin  off.      lo  overcome  tiiese  danger-,  the   Dearborn  Chem- 


as  Dcarboline  which  not  onl\  has  valuable  Mjlveiit  properties 
for  removing  foreign  -ub<tances  but  (Kx'S  not  give  off  highly 
explosive  vapor  and  is  said  to  be  approved  by  the  National 
Fire  rnderwriters  Laboratories.  Among  the  advantages 
clainud    for   Dearbolinc   are   solvent   properties   greater  than 


"ivi-n  on.       looveniane  iiie>e  iiangei-.  lui-   I'laimuu  v  m-m-      viaim^-vi    jwi    a.r,..n ,,.,.. ..v    .wv    .^..^m    j'l.,j,»..i.v.    i^.^mv..    n 
ilal   ('(;mpany.  (hicauo.  iias  devejoped  a   compound  known      ga-oline.  lower  evaporation  loss  than  kenisene,  no  danger 
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injurins;  the  IkukIs  of  workinen,  reduction  of  fire  luizards  d(X*s  not  have  to  l)e  mixed  Uutconics  ready  for  use.  DearlKV 
to  huildin.t;>  and  contents,  loni^  maintenance  of  solvent  line  i>  furnished  in  steel  drums  of  55  gul. capacity  and  in 
j)roperties  thus  making  it  cheap  to  use;  and  the  fact  that  it      >mall  gallon  can>  if  desired. 


Spot  \\  eldinjj  Machine  of  New  Design 


FOR  welding  heavy  stock  a  new  spot  welder  has  been  de- 
veloped in  the   Taylor  Welder  Company,  Warren,  Ohio. 
I'he  head  on  this  machine  has  scjuare  slides  and  steel 
raps   instead   of   round    sjjindles.   as   formerly,   so  that   any 
joosene'^s  due  to  wear  may  he  readily  taken  uj)  and  the  aline- 
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Taylor    Series   4    Water    Cooled    Spot    Welder 


meiit  of  the  electrodes  maintained.  The  hand  lever  will  swivel 
'H)  deii.  from  each  >iile  of  the  center,  and  can  he  locked  in 
anv  j-u^itioii  1»\  screw  71  When  operating  l)y  f(X)t,  the  hand 
lever   remain^   in   tlie  u|)|ht   position.    Tiie  height  of  hand 


lever  can  l.e  clianged  to  >uit  the  operator  l»y  a  segment  on  the 
side  of  lever  J),  llu-  travel  of  tlie  hand  lever  and  the  foot 
treadle  can  he  regulated  to  seven  different  jMjsition.-  l)y  means 
of  lever  /•"  on  the  Overhanging  arm.  The  foot  treadle  swivels 
to  right  or  left  and  can  l»e  removed  when  not  in  u^e  without 
making  any  disconnections.  I*re.ssure  on  the  work  may  be 
changed  by  adjusting  >«  rew  ("  in  the  center  of  the  upjHr 
electrode  holder.  ClKiiiging  from  automatic  to  a  non-auto- 
matic switch  i>  accomplished  !•>  moving  the  small  lever  .!. 
Water  circulates  through  the  upjXT  and  lov.or  weUiing 
ekrtr(Kle>.  jtrolcnging  tlie  life  of  the  electrode.-*. 

The  Serie>  4  machine-,  illu-trated.  has  a  capacity  to  weld 
two  pieces  of  .sheet  .->teel  1  o4  in.  to  '4  in.  or  28  to  .>  gage 
A  25  kw.  transformer  o|)erating  at  220  or  44(j  volts,  25  to 
60  cycle,  single  ])hase  is  generally  used.  Tliere  is  a  10-step. 
.<elf-containc(l  regulator  for  adjusting  the  current.  Automatic 
and  non-automatic  auxiliary  switches  operate  a  magnetic 
controlled  switch  tin  tiie  rear  of  the  macliiiu-. 

Ihe  distance  l»etween  the  lower  horn  and  the  copper  bands 
on  .slide  horn  machines  with  the  horn  at  the  top  of  the  slide 
i.s  6  in.  and  witli  the  horn  at  the  bottom  of  the  slide,  2b  in. 
The  di.staiKe  from  the  tl()or  to  the  v.elding  electrodes  is  42 
in.,  the  greatest  movement  of  the  upper  electrode  being  .■>  in. 
One  Set  of  1  '4  in.  water  cooled  electrodes,  consisting  of  two 
.'itraight.  two  off-et  and  one  flat  electrode  are  standard  e<|uip- 
nient. 

I  he  operatittn  of  this  type  machine  i>  Ia  hand  lever  and 
foot  treadle,  either  together  or  indepen<lently.  When  u-inu 
the  automatic  switih.  the  electrc^les  are  brought  in  contact 
with  the  work  under  .-pring  jjrcssure.  Further  movement  of 
the  hand  lever  or  f(;ot  treadle  turn*  on  the  current  and  the 
work  heats  immediately  to  a  welding  temjKTature.  Further 
movement  of  the  lever  or  treadle  turns  off  the  current  and 
a|)plie>  a  jjositive  jiressure  to  the  molten  metal,  completinir 
the  weld.  Ihe  Hon -automatic  switch  is  0])eratcd  by  a  button 
in  the  end  of  the-  hand  lever,  the  electrodes  U'ing  I)rought 
into  contact  with  the  work  under  pc;<itive  pres.-iure.  This 
permit-  the  operator  to  apply  a  hea\y  pressure  before  and 
after  the  current  i-  turned  on  and  off.  additional  pressure 
also  being  a])|)lied  with  the  foot  treadle.  The  machines  can 
be  furnished  in  -iimle  or  doulde  currents. 


A  New  Idea  in  Chain  Makin^r 


ELF(  "IKIC  welded  chain  i.-  now  being  made  in  all  the 
smaller  -i/es  from  «;tock  up  to  '  _>  in.  and  ^  in.  round, 
riure  are  a  number  of  different  method.-  of  forming 
aiul  weldiniz  the  links,  but  in  all  cases  a  tlash  of  material  at 
the  ]ioini  of  welding  is  brought  about  1)\-  jamming  the  two 
ends  of  material  together  at  the  intense  heat  of  the  electric 
arc.  Some  manufacturers  do  ncjt  try  to  remove  this  tlash 
because  of  the  extra  strength  that  it  gives  the  weld,  wink- 
other  manufacturers  have  invented  means  of  either  grinding 
or  -hearing  the  flasli  away,  making  the  link  sinootli  at  the 
vvelded   Jioint. 

A  new  method  of  electric  welding  just  developed  retains  all 
of  the  material  at  the  flash,  or  welding  point,  l)Ut  forces  it  to 
the  inside  of  the  link.  The  illustration  indicates  clearly  the 
fonn  of  the  link  that  i-  thus  secured.  It  is  claimed  that  1a-  thi- 
method  the  welded  {mrtion  is  25  per  cent  .stronger  than  any 
other  part  of  the  link,  and  repeated  breaking  tests  show  that 
the  material  will  ]-»ull  out  at  other  places  than  the  weld  when 


tested  to  destruction.  1  his  kind  of  chain  is  very  smooth  on 
the  outside  •►f  the  link-  and  the  -welled  portion  on  the  in-ide 
give.-  it  adcbti<jnal   -trength.     Ihe  method  (»f  manufacturing 


Electric    Welded    Chain.    Made    of   Stock    Up    to    3^. in.    Round 

chain  by  thi-  -pei  ial  pattern  has  been  jKitented  and  the  name 
Tnswell"'  copyrighted  by  the  manufacturers,  the  Columbus 
McKinnon  Chain  Company,  (\»lumbus.  Ohio. 
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Metal  Booth  for  Timekeepers  and  Foremen 

NE  of  the  new  developments  of  the  Lyon  Metallic  and  43y»  in.  from  the  floor.  The  panels  are  bolted  together 
Manufacturing  Company,  Aurora,  111,,  is  a  time  booth  through  holes  in  the  sides  of  the  uprights.  At  the  cornei's 
for  the  use  of  timekeepers,  department   foremen  and 


others.  The  time  booth  is  made  up  of  standard  enclosure 
■•panels  84  in.  high  by  36  in.  wide.  The  standard  booth  in- 
•/;  eludes  six  standard  plain  panels,  one  sliding  door  panel  and 
.  one  service  window  panel.  This  makes  up  a  booth  which  is 
: '  six  feet  scjuare.  Booths  may  also  be  made  up  in  larger  sizes 
,  by  using  more  panels,  thus  making  them  6  ft.  by  9  ft.,  or 
\  9' ft.  by  9  ft.,  etc. 

The  booth  is  regularly  equipp>ed  with  a  steel  table,  30  in. 

wide,  60  in.  long  and  31  in.  high.    The  table  is  made  from 

■  heavy  furniture  steel,  reinforced  on  the  under  side  by  a  pan. 
This  table  can  also  be  equipped  with  drawers  and  a  com- 

-  partment,  if  desired.  The  plain  panels  are  made  up  of  two 
-•;  upright  members,  a  heavy  sheet  of  steel  closing  the  base  of 
.  the  panel  to  a  point  435s  in.  above  the  floor,  and  from  this 
.-,  point  upward  the  uprights  enclose  a  No.    10  wire  with   a 

■  ;  iy2  in.  diamond  mesh.    The  upright  members  are  1^  in. 
"    bv  ^  in.  by  y{^  in.  channels,  inside  of  which  sets  the  1   in. 

by  ^  in.  by  %  in.  channel  frame  which  covers  the  wire  mesh 
on  four  sides.    The  panels  are  secured  to  the  floor  by  a  1^/2 

-in.  by  lyi  in.  by  8  in.  angle. 

The  sliding  door  panel  has  a  door  78  in.  high.   The  hanger 

.,  is  equipped  with  grooved  wheels  which  run  on  a  track  of 

■  ~\yi  in.  by  1^  in.  by  3/16  in.  tee,  bolted  diagonally  to  a 
/filler  strip,  making  the  door  self  closing.    It  is  equipped  with 

an  S  &  G  door  lock,  with  a  hand  hole  and  latch  inside.    The 

-  service  window  lifts  up,  sliding  in  a  channel  slide  leaving 

'an  opening  17^  in.  high  and  24  in.  wide.    A  heavy  shelf 

^■  running  the  entire  width  of  the  panel  and  extending  out 

'18  in.  is  attached  horizontal  with  the  bottom  of  the  window 


Lyon    Metal    Booth    Installed    In    Shop 

the  upright  members  are  bolted  to  a  2  in.  by  2  in,  by  %  in. 
angle,  making  a  rigid  unit. 


Self-Oiling  All   Geared    Gang  Drill 


A 


SELF-OILING,  all  geared  drilling  and  tapping  ma- 
chine, made  in   2,  3   and  4-spindle  units  has  been 
developed  by  the  Barnes  Drill  Company,  Rockford, 
:  111,    All  bearings,  aside  from  the  spindle  sleeves  and  cross 


Barnes  22- In.  Gang   Drill   Made  in  2-,  3-   and  4-Spindle  Units 


spindles,  are  continuously  oiled  automatically,  oil  being 
forced  by  a  geared  pump  in  the  reservoir  of  each  machine 
to  all  gears  and  bearings,  including  the  crown  gears  and 
feed  box.  Transmission  gears,  aside  from  the  friction  clutch 
gears  and  including  the  crown  gear  and  pinion,  are  cut  from 
a  special  high  grade  chrome  nickel  steel,  heat  treated  and 
tempered  to  reduce  wear  and  to  increase  strength  and  stiff- 
ness. This  steel  has  a  high  tensile  strength  and  the  trans- 
mission gears  are  therefore  able  to  resist  severe  stresses. 

There  are  eight  changes  of  speed  for  each  spindle,  all  con- 
trolled by  levers  within  easy  reach  of  the  operator  from  his 
position  in  front  of  the  drill.  Each  spindle  may  be  .'^topped 
by  placing  its  shifter  lever  on  neutral  position  or  by  throwing 
out  the  driving  clutch.  With  one  to  one  crown  gearing,  speeds 
from  58  to  575  r.p.m.  are  available.  For  tapping,  two  to 
one  crown  gears  are  used,  giving  eight  speeds  from  28  to 
280  r.p.m. 

Any  or  all  spindles  may  be  equipped  with  an  automatic 
reversing  mechanism,  particularly  desirable  for  depth  tap- 
ping. The  trip  can  be  set  so  that  the  instant  the  tap  reaches 
the  depth  required,  the  spindle  will  automatically  rever.-ie. 
.\gain,  the  shifting  lever  can  be  set  so  that  when  tripped 
automatically  (or  by  hand)  it  will  return  to  neutral  pasition, 
thus  stopping  the  spindle  instantly  instead  of  reversing  it. 
The  small  hand  trip  lever,  shoA\Ti,  is  always  ready  for  in.«tant 
use  if  desired  to  reverse  or  stop  the  spindle  at  any  point  in 
the  operation.  If  the  automatic  reverse  is  not  required,  drills 
can   be  furnished  with  a  plain  hand  reverse  lever  instead. 

The  Barnes  gang  drill  is  designed  to  drive  3^  in.  to  2  in. 
high  speed  drills  in  solid  steel.  The  height  of  the  machine 
is  85 3^  in.    The  distance  from  the  center  of  the  spindle  to 
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ihe  face  of  the  column  is  11   in.  and  from  center  to  center  and  the  vertical  travel  of  the  table  is  23  in.    The  speed  of 

of  spindles  (2-  and  3-spindle  machine)  is  28  in.    The  center  tight  and  loose  pulleys  is  500  r.p.m.     Ten,  15  and  20-hp. 

..|)indles  of  4-spindle  machines  are  40  in.  apart.  The  spindle  motors  are  recommended  for  driving  the  2,  3  and  4-spindle 

travel  is  14  in.     The  ratio  of  back  gearing  is  four  to  one  machines,  respectively.    .     ..  .  .;  • 


T 


Oscillating  Surface  Grinding  Machine 

HE   oscillating   surface   grinder,    illustrated,   has   been  One  of  the  principal  features  of  the  machine  is  its  direct-  V 

arranged  for  motor  drive  and  designed  for  heavy  duty      motor  application  to  an  oscillating  motion  of  the  spindle,  and  .y . 


by  the  Springfield  Manufacturing  Company,  Bridge- 
port, Conn.     This  machine  is  of  heav\'  and  substantial  con- 
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Heavy   Duty  Oscillating   Surface   Grinder 

struction,  carrying  two  wheels  20  in.  in  diameter  and  6^  in. 
wide,  on  a  spindle  of  3>4  in.  in  diameter.  The  spindle 
operates  in  bearings  3y2  in.  in  diameter,  by  18.  in.  in  length. 


this  is  accomplished  by  using  a  drum  on  the  spindle  and 
holding  the  Ijelt  stationary.     The  drum  pulley  is  connected   ;  • 
directly  to  the  spindle  and  the  whole  mechanism  is  oscillated .;  .J-* 
back  and  forth  by  means  of  a  crank  motion  shown  on  the   .' 
right  hand  end  of  the  cross  rail  slides. 

The  machine  shown  has  a  capacity  to  grind  5  ft.  long,  30 
in.  wide  and  18  in.  high,  taking  52  in.  between  the  uprights,  ^x 
The  weight  of  the  machine  is  15.645  lb.  '^ 


Rear   View  of   Surface    Grinder   Showing    Motor    Drive    Arrangement 


I 


Know  Your  Cutting  Feeds  and  Speeds   ^^^^^^,      '-     v^^ 

T  should  be  a  matter  of  pride  with  railroad  shop  foremen      e.vcuse  that  there  was  no  ready  and  accurate  mean?  of  de- :  .: 
and  machinists  to  know  that  they  are  getting  from  machine      termining  cutting  speeds   and   feeds  no  longer  holds  since   ' 


tools   the    maximum    feeds    and    speeds,    consistent    with 
machine   strength   and   the   quality   of   work   desired.     The 


r^peed   and    Feed    Recording    Device   Aids    in    Increasing    Production 


the  advent  of  a  new  device  made  by  O.  Zemickow,  15  Park' 
Row,  New  York. 

This  device,  known  as  the  O-Z  cutmeter,  can  be  used  in':  • 
determining  the  cutting  speeds  of  lathes,  milling  machines,-  ^ 
planers,    drills,   etc.;    also   for   ascertaining   the   speeds   of 
l)ulleys,  belts  and   ropes.      Its  operation   depends   upon   the 
governor  principle  and  the  accuracy  of  the  instrument  is  not    ; 
affected  by  changes  in  temperature,   moisture  or  magnetic  ^ 
fields.    A  damping  mechanism  minimizes  the  effect  of  vibra- 1 
tion  of  the  indicating  hand  and  also  neutralizes  the  shocks 
and  vibration  of  the  machine  under  test.     This  makes  read- 
ings easy  and  distinct.      Instantaneous  readings  in   ft.   per  ^^^ 
min.  are  shown  and  when  used  with  a  pointer,  rev.  per  min.;/ 
No  watch  is  required  in  calculating  the  speeds. 

The  instrument  is  well  balanced  and  will  indicate  with 
equal  accuracy  in  vertical  or  horizontal  positions.  Three 
speed  ranges  are  engaged  by  shifting  a  thumb  slide  shown 
in  the  illustration.  For  each  range  the  full  circumference 
of  the  dial  is  available,  thus  giving  a  wide  space  graduation.  , 


''■:  :^-:x.■■■■■^■-i:■w.•^^| 
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Metal  Booth  for  Timekeepers  and  Foremen 


ONE  of  tlu-  lU'vv  (kvcl()|»iiifiU>  (if  tin-  Eyon  Metallic 
Maiuif;uturinti  Company.  Aurora,  111.,  is  a  time  hcKUli 
for  tlu-  usi-  of  tiim'kirjKTS,  (lei)artim'iU  forcnu'ii  and 
otliers.  Tlu'  tinu-  l>ootli  i>  mack-  u]"  of  standard  enclosure 
panels  .S4  in.  hiizh  hy  M)  in.  wide.  IIk-  standard  liootli  in- 
cludes six  standard  plain  panels,  one  slidiny  door  panel  and 
one  servile  window  panel.  This  niakt'<  up  a  booth  which  i> 
six  feet  >(|uare.  liooths  niav  also  lie  made  up  in  larger  >i/e> 
hy  usint;  more  paiul>.  thus  makinu  them  (>  ft.  l)y  '>  It.,  or 
'>  ft.  I)y  ')  ft.,  ete. 

The  Itooth  is  re-^ularly  e(|uipiied  with  a  >teel  tahle.  M^  in. 
wide,  0(»  in.  loiiii  and  .-i  1  in.  high,  llu'  talde  i>  made  from 
heav\  furniture  steel,  reinforced  on  the  under  si(k'  h\  a  jian. 
J'his  tahle  ran  also  l)i-  e<|uil>pi(l  with  drawer^  and  a  lom- 
partment.  if  ik'sin-d.  I  he  phiin  panel-  are  mack'  up  of  two 
Ufiright  memhers,  a  luavy  -heet  of  steel  elosiny  the  hase  ot 
the  panel  to  a  point  4.>^.s  in.  ahove  the  tloor.  and  from  tlii- 
point  upward  tlie  upriizht>  en(  k)>e  a  No.  1<»  wire  witli  a 
1  ■  1>  in.  (hamcnd  mesh.  Ilu  upright  nieml)ers  are  1'.-  in. 
!>v  .5_i  in.  !)>•  's  in.  e]iani)el>,  in>i(k'  of  which  set.»  the  1  in 
liv  ^/j  in.  iiv  's  in.  channel  frame  whidi  cover-  the  wire  nn-h 
on  four  -ick's.  I  lie  panc-ls  are  >ec  ured  to  the  floor  hy  a  1  '  _• 
in.  hy  1  '  J  in.  li\  N  in.  anule. 

'I'he  -lidint:  door  panel  has  a  door  7.S  in.  high.  The  hanger 
i-  eciuipped  with  grooved  wheels  which  run  on  a  track  of 
1''4  in.  hv  1'4  in.  hv  .^  1()  in.  tec-,  holted  diagonally  to  a 
filler  strip,  making  the  dcMir  self  closing.  It  is  ecjuijiped  with 
an  S  &  G  door  lock,  with  a  hand  hole  and  latch  inside.  'Die 
service  window  lift.-  uj).  -liding  in  a  channel  >lide  leaving 
an  ojK'ning  17'1>   in.   high  and   24   in.   wide.     A   heavv   shelf 


and  4.v='.s  in.  from  the  fltxjr.     The  |)anel-  are  holted  togetiier 
through   hcjles   in   the  sides  of  the   uprights.     .\t   the  conuvs 


'.r^: 


?«!****^ 


-!g"r*- 


\  m^^  ^  »^*^ 


Lyon     Metal     Booth     InstaMed    in    Shop 


running    tiie   entire    width    of   the    panel    and    extending   out      the  upright  memhers  are  holted  to  a  2  in.  hy  2  in.  Ia 
is  in.  i-  attached  horizontal  with  the  hottom  of  the  window       angle,  making  a  rigid  unit. 


Ill 


Self-Oiling    All    Geared    Ganj^   Drill 


A 


III.    All  1 


SELI'-OILING,  all  geared  drilling  and  tapping  ma- 
chine, made  in  2.  .>  and  4--pinclle  units  has  been 
develojied  by  the  Harne-  Drill  Company.  Roekford. 
•earings.  aside   from  the   -pindle 


«leeve.-  and   cro.-.- 


Barnes  22-ln.   Gang    Drill    Made   In  2-.   3-    and   4-Spindle    Units 


Spindles,  are  eontinuouslx  oiled  automatically,  oi'  being 
forced  In  a  geared  pump  in  the  reservoir  of  each  machine 
to  all  gears  and  bearings,  including  the  crown  gears  and 
feed  box.  Transmission  gears,  aside  from  the  friction  <  U.:  li 
gears  and  including  the  crown  gear  and  pinion,  i-.re  cut  froii. 
a  special  higli  grade  chrome  nickel  steel,  heat  treated  and 
tempered  to  reduce  wear  and  to  iiurea-e  strength  and  stiff 
ness.  This  steel  has  a  high  tensile  strength  and  tlu-  tr:in>- 
mi.-sion  gears  are  therefore  able  to  re-ist  severe  stres-e-. 

There  are  eight  changes  of  s|)eed  for  each  spindle,  all  c;'U 
trolled  Ii\  lever<  within  easy  reach  of  the  operator  fr<;ni  his 
position  in  front  of  the  drill.  Each  s|tindle  may  be  st'jppc-d 
l)\  placing  it-  -hifter  lever  on  neutral  po.-ition  or  by  throwing 
out  the-  driving  c  lute  h.  W  ith  one  to  one  c  rown  ge.iring.  sperd- 
from  .■^^  to  .^7.^  r.p.in.  arc  a\ailable.  lor  tapjting.  two  tw 
one  erowii  gear-  a'"c-  u-c<l.  giving  eight  -pe-e-d-  from  2^  !<• 
2.S0   r.ji.m. 

.\iiy  or  all  -iiimlle-  may  be  e(|ui|iped  with  an  .lutor.i.tti* 
reversing  mechani-m.  particularl\  de-irable  for  de]>lh  t.i,' 
ping.  IJK  trip  can  lie-  -et  -o  that  the  in-tant  the  tap  re  a-  h« - 
the  depth  re(|uired.  the  spindle  will  automatically  re\er-i . 
.\gain.  the-  -iii fling  lever  can  be  set  so  that  when  triprnd 
automaticalh  (or  b\  hand)  it  will  return  to  ne-utral  [nj-ition. 
thus  -tcip|iing  the  -pindle  in-tantly  in-tead  of  rever-im:  it. 
The  -mall  hand  trip  lever.  >hown.  is  alway-  ready  for  in-taiit 
Use  if  de.-irccl  to  reverse  or  stop  tlie  -jiindle  at  any  jioint  in 
the  operation.  If  the  automatic  reverse  is  not  recjuired.  drills 
can    be    furnished    with    a    plain    hand    reverse    leve-r    in-te.i<l. 

The  liarnes  gang  drill  is  designed  to  drive  ^j  in.  to  J  in. 
high  speed  drills  in  solid  steel.  The  height  of  the  machine 
is  .S5J_'   in.    The  di.-tance  from  the  center  of  the  spindle  to 


*•  ^"T**^ 
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:  ic  face  of  the  column   is   11    in.  and  from  center  to  center  and  the  vertical  travel  of  the  table  is  2.>   in.     The  sjieed  of 

,  I  spindles  (2-  and  .^-spindle  machine)  is  28  in.     The  center  tight  and  loose  pulleys  is  500  r.p.m.      Ten.   15   and   20-hp. 

-  lindles  of  4-spindle  machines  are  40  in.  apart.   The  spindle  motors  are  recommended  for  drivini;  the  2.  .>  and  4-spindle 

avel    is   14   in.      The  ratio  of  back   tjearinit  is   four  to  one  machines,   respei  tivelv. 


Oscillating  Surface  Grinding  Machine 


rHK    ()S(  iHatinL:    >urface    grinder,    iilu.-trated,    lia>    l)een 
arranged  for  motor  drive  and  designed  for  heavy  duty 
Ity   the   Springtk'ld    Manufacturing   ("(.nipany.   liridge- 
wrt.  Conn.       Tlii.-  iiiathine  is  of  lieavv  and  substantial  con- 
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Heavy    Duty    Oscillating    Surface   Grinder 

-truction,  carrxing  two  wheels  20  in.  in  diameter  and  6^  in. 
■vide,  on  a  s|>indle  of  .S '  _.  in.  in  diameter.  The  si)indle 
•  Iterates  in  bearinus  ,■;'_>  in.  in  diameter,  bv  hs  in.  in  length. 


One  of  the  prin<ipal  features  of  the  machine  i>  it-  direct 
motor  applicati(jn  to  an  os(  illating  uiotion  of  the  spindle,  and 
thi.>  is  atH omplished  .i»y  using  a  drum  on  the  <pindK-  and 
holding  the  belt  stationary.  The  drum  jiuUey  is  connecttil 
directly  to  the  .spindle  and  the  whole  mei  hanism  is  (►»; Hated 
back  and  torth  by  mean>  ol  a  i  rank  motion  ~hown  on  the, 
right  hand  end  of  the  cro>>  rail  >lides. 

1  he  niathine  «hown  ha>  a  capat  it>   to  grind  5  ft.  long.   ■>" 
in.  wide  and  l.S  in.  high,  taking  52  in.  l>et\>cen  the  upriL'lu- 
The  weight  of  tlie  niacliiiu'  i>  15.045  ll». 
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Rear    View   of    Surface    Grmder   Showing    Motor    Drive    Arrangement 


Know  Vour  Cutting  Feeds  and  Speeds    • 

II    >l.oi'.]d  I'c  a  matter  oi'  [)ride  with  railroad  >hop  foremen      e.\cu.->e  thai   tiu-rc   wa>  ikj  ready   and  accurate  mean-   of  tU- 
.\\\i\  machinist-  to  know  that  the\  are  getting  from  machine      termining  cutting   -i)eed>   and    feeds   no   longer   h(»Ui*   .»iinie 
i<i<.>ls    the    ma\inumi    \^\{\>    and    -peeds.    consi.»tent    with      tin   adv-.-nt  of  a  new  devi'v  made  liy  O.  Zcrnicktiw.  15  Park 
iiachine    strength    and    the    ijuality    of    work    desired.       Ilu       K(.w,  New  ^ ork. 

riiis  device,  known  a-  tlu  <  )-/.  cutmeter.  tan  be  u-ed  in 
detenrining  t';e  cutiinir  speed-  of  latlu>.  milling  maJiine-. 
jdaiier.-,  drills,  etc.;  also  for  ascertaining  tlu-  «»peed<  of 
puHev<.  IhUs  and  ropes.  It->  operation  drpi-iuU  Ui'"n  tiie 
governor  primiple  ;'.iul  the  accuracy  of  the-  iii>trunient  :<•  not 
affected  by  changes  in  temperature,  moisture  or  magnetic 
fields.  .V  damping  mechanism  minimi/ces  the  effect  of  vibra- 
tion c  f  the  indicating  hand  and  ak^o  neutralizes  the  -Ijcm  k- 
and  vibration  of  the  machine-  under  test.  This  makc-s  read- 
ings ea.sy  and  distinct.  lnstantancM)u-  readings  in  ft.  ]»er 
min.  are  shown  and  when  used  with  a  pointer,  rev.  pc-r  min. 
X(t  w.itch  is  rcc|uired  in  calculating  the  sjieeds. 

The  instrument  is  well  balanced  and  will  indicate  with 
eriual  accuracy  in  vertical  or  horizontal  po-ition«-.  Ihrce 
sjx'cd  ranges  are  engaged  b\  -hifting  a  thumb  slide  -hown 
in  the  illustration.     For  each   range  the  full  cinumferenccv 

peed    and    Feed    Recording    Device    Aids    in    Increasing    Production       of  the  dial   is  available,  thus  gi\ing  a   wide-  Space  graduation. 
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Ratchet  Die  Stock  in  Close  Quarters 


THE  latest  addition  to  the  line  of  die  stocks  and  pipe 
cutting  tools  made  by  the  Borden  Company,  Warren, 
Ohio,  is  the  Beaver  No.  4  die  stock,  illustrated,  which 
.  .  has  been  built  especially  for  air  line  repairing.     Air  line 
••threading  is  often  difficult  work  because  the  pipes  are  inac- 
_■  cessible  and  it  is  impossible  to  swing  a  two-handled  die  stock. 
.-  ;  This   difficulty   has   been   overcome   by   applying   a   ratchet 
handle  with  a  separate  die  head,  as  shown,  for  threading  1%. 
in.  air  line  pipe.     The  die  stock  is  lightweight,  sturdy  and 
•'fool-proof  tool,  being  simply  constructed  and  well  balanced. 
-' ,  A  convenient  pawl  with  a  strong  spring  operates  the  ratchet 
in  threading  and  backing  off.    When  desired  a  1^  in.  out- 
side diameter  12-thread  die  head  for  superheater  work  can  be 
\.  furnished. 
■■''-'-      Obstructions,  such  as  car  bumpers,  in  no  way  interfere 
with  the  easy  operation  of  the  ratchet  die  stock  and  it  should 
find  ready  use  in  all  car  repair  shops  and  on  cripple  tracks 
where  train  line  pipes  have  to  be  threaded  in  difficult  places. 
It  should  prove  an  important  aid  in  increasing  the  standard 
of  train  line  maintenance  on  account  of  the  ease  in  making 
necessary  repairs.    Under  present  conditions,  if  a  slight  leak 
develops  due  to  a  defective  thread,  where  an  angle  cock  makes 
.on  to  the  train  line,  a  new  thread  cannot  be  cut  without  re- 


moving clamps,  unscrewing  the  angle  cock,  disconnecting  u 
pipe  coupling  somewhere  under  the  car  and  removing  a  sec- 
tion of  pipe  to  the  shop  to  be  rethreaded.  The  resuh  of  this 
condition  is  to  put  a  premium  on  careless  inspection  since  it 
is  the  inevitable  tendency  to  neglect  to  report  small  leaks 


Beaver   No.  4   Ratchet   Die   Stock 

which  are  difficult  to  repair.  The  ratchet  die  stock  will  enable 
these  repairs  to  be  made  easily  and  thus  assist  in  keeping 
train  lines  tight. 


Cone  Pulley  Gap  Bed  Lathe 


AN  addition  to  the  line  of  engine  lathes  manufactured 
by  the  Shep.ird  Lathe  Company,  Rising  Sun,  Ind., 
is  the  12  in.  gap  bed  lathe,  illustrated.  This  machine 
is  of  particular  interest  to  railroad  machine  shop  men  be- 
cause widely  varying  diameters  have  to  be  turned  in  railroad 
shop  work  and  it  is  a  great  convenience  to  be  able  to  do 
this  work  on  one  machine.  On  account  of  the  gap  feature 
the  lathe,  illustrated,  can  swing  19  in.  for  lengths  5  in.  in 
front  of  the  face  plate  and  thus  the  range  of  work  which 
can  be  handled  is  greatly  increased.  In  addition,  the  gap 
feature  makes  it  possible  to  turn  such  work  as  air  compressor 
piston  rods  on  a  relatively  light  high  speed  machine  without 
removing  the  pistons  and  with  a  considerable  saving  in 
power. 

The  bed  of  the  lathe  is  thoroughly  reinforced,  being 
designed  for  greater  strength  at  the  gap  than  at  any 
other  point  in  the  bed  length.  The  carriage  is  so  arranged 
as  to  overrun  the  gap  without  letting  down.  Power  longi- 
tudinal and  cross  feed  is  provided,  and  for  turning  long 
work,  the  steady  rest  sho^vn  on  the  end  of  the  bed  can  be 
used.     This  particular  gap  bed   lathe  is  driven  through  a 


Shepard  12- Inch  Gao  Bed  Lathe 

counter   shaft   and   .3-step   cone   pulley,  but  electric  motor, 
geared  head  drive  can  be  furnished  if  desired. 


Rotary  Piston  Pneumatic  Grinder 


A  PORT  ABLE  pneumatic  grinder,  recently  designed  and 
built  by  the  Keller  Pneumatic  Tool  Company,  Chi- 
cago, is  a  radical  departure  from  common  practice  in 
making  portable  grinders. 

The  motor  is  a  rotary  piston  type,  developing  a  high  speed 
for  grinding,  with  ample  power  to  maintain  the  speed  under 
load.  No  crank  shaft  or  toggles  are  employed  and  the  pis- 
ton and  connecting  rod  thrust  are  in  a  straight  line  at  all 
times,  eliminating  toggle  trouble,  vibration  and  wear. 

The  new  Keller  grinders  are  built  in  two  sizes,  the  smaller 
weighing  but  5}i  lb.  and  the  larger  18  lb.  As  will  be  noted 
in  the  illustration,  the  tool  is  well  proportioned  and  balanced, 
being  easily  controlled  by  means  of  the  grip  trigger.  The 
absence  of  vibration  insures  endurance  in  operator  and  tool. 


Keller  Rotary  Piston  Pneumatic  Grinder  Combines  Power  and  Speed 
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The  Illinois  Central  recently  organized  a  committee  of  officers 
and  employees  to  act  as  a  General  Fuel  Conservation  Committee. 
J.  F.  Porterfield.  general  superintendent  of  transportation,  has 
been  appointed  chairman  of  the  committee. 

The  Great  Northe-n  has  abolished  its  Havre  division.  The 
lines  of  this  division  from  Havre,  Mont.,  to  Cut  Bank  have  been 
added  to  the  jurisdiction  of  the  Montana  division,  and  the  lines 
from  Pacific  Junction  to  Gibson,  Great  Falls  to  Shelby  and  Vir- 
den  to  Sweet  Grass,  Mont.,  have  been  added  to  that  of  the  Butte 
division. 

The  hearing  before  an  examiner  of  the  Interstate  Commerce 
Commission  regarding  the  expenditures  of  the  Pennsylvania  Rail- 
road for  locomotive  repairs  made  by  the  Baldwin  Locomotive 
Works  was  resumed  at  Washington  on  May  9.  J.  T.  Wallis, 
chief  of  motive  power,  was  the  principal  witness.  Announcement 
has  been  made  that  oral  arguments  on  this  case  will  be  held  at 
Washington  on  June  20. 

The  Missouri  Pacific  has  alx)lished  its  \'alley  division,  and 
has  assigned  the  Pine  BlufT  district  from  Little  Rock,  Ark.,  to 
McGehee,  to  the  Arkansas  division,  the  McGehee  district,  from 
McGehee  to  Monroe,  La.,  and  the  Hamburg  district  to  the  Louisi- 
ana division,  and  the  Lake  Providence  district,  the  Eudora  dis-'. 
trict  and  the  Arkansas  City  and  Warren  branches  to  the  Mem- 
phis division. 

Tabular  summaries  of  accidents  occurring  in  the  transportation 
of  explosives  and  other  dangerous  articles  during  the  first  quarter 
of  1^1  are  shown  in  accident  bulletin  No.  51  of  the  Bureau  of 
Explosives.  The  most  serious  catastrophe  during  this  period  was 
the  casinghead  gasolene  explosion  at  Memphis,  Tenn.,  on  Janu- 
ary 24  which  caused  thirteen  deaths  and  a  property  loss  of  about 
$150,000.  The  bulletin  also  includes  suggestions  on  reporting  vio- 
lations of  the  regulations,  accidents,  damages,  etc.,  and  describes 
several  accidepts,  notably  a  fire  caused  by  loading  pyroxylin  plastic 
articles  against  steam  pipes   in   an  express  car. 

Bird  M.  Robinson,  president  of  the  American  Short  Line  Asso- 
ciation, says  that  about  75  per  cent  of  the  employees  of  the  short 
lines  of  the  country  have  accepted  reductions  in  wages.  The 
amount  of  the  reductions  is  net  known  with  precision,  but  Mr. 
Robinson  thinks  the  percentages  were  as  great,  and  perhaps  in 
some  cases  greater  than,  the  reductions  proposed  by  the  larger 
railroads.  It  is  said  that  nineteen  disputes  now  before  the  Rail- 
road Labor  Board  involve  "short  lines,"  and  Mr.  Robinson  plans 
to  go  before  the  Board  and  show  that  that  body  has  no  juris- 
(iiction  of  roads  which  were  not  operated  by  the  government 
I  during  the  war. 


Locomotive  Orders  V-, 

The  American  Locomotive  Company  has  been  given  an  order 
for  42  locomotives  of  the  Pacific,  Mikado  and  Mallet  types  for 
the  Pekin-Kalgan  Railway,  China.     Of  the  42  engines  there  will   •'  ■ 
probably  be  seven  to  ten  Mallet  type  locomotives.     Elach  locomo-    •".: 
tive  and  tender  will  weigh  640.000  lb.  in  working  order.     "•.■■'..■:■'•-■. 


American   Specifications   for  France 

The  United  States  Department  of  Commerce  is  now  translat- 
ing into  French,  for  publication  in  a  French- English  edition,  62 
specifications  of  the  American  Society  for  Testing  Materials  par- 
ticularly applicable  to  export  trade.  These  specifications  include 
those  for  rails"  and  splice  bars,  structural  and  reinforcing  steels, 
steel  forgings  and  castings,  steel  wheels  and  tires,  steel  and  iron 
tubes  and  pipe,  boiler  steels,  wrought-iron  products,  pig  iron,  cast- 
iron  pipe,  malleable  and  gray-iron  castings,  copper  wire,  copper 
bars,  spelter,  bronze,  cement,  linseed  oil  and  turpentine.  These 
same  specifications  were  translated  into  Spanish  two  years  ago, 
and  have  since  been  distributed  among  consular  offices  and  else- 
where in  South  America. 


,  ,  .  ;.       New    Rules    for    Classification    of    Employees       '.■.'".. 

New  rules  governing  the  classification  of  employees  for  sta- 
tistical ai.d  reporting  purposes,  to  go  into  efTect  on  July  1,  have 
been  issued  by  the  Interstate  Commerce  Commission.  They  pro- 
vide for  more  detailed  reports  than  have  hitherto  been  required. 
The  resulting  statistics  are  intended  to  meet  the  needs  of  both 
the  Railroad  Labor  Board  and  the  Interstate  Commerce  Commis- 
sion. The  classification  is  made  largely  in  accordance  with  the 
recommendations  of  the  director-general  of  railroads.  It  is  re- 
quested that  duplicate  copies  of  the  reports  be  sent  to  the  Labor 
Board.  There  will  be  148  classes  of  employees,  in  place  of  the 
68  classes  heretofore  used  by  the  commission.  The  number  of 
employees  is  to  be  counted  12  times  a  year  as  of  the  fifteenth  of 
tlie  month,  with  additional  counts  for  certain  occupations. 


Rock  Island   Consolidates   Divisions 

The  Chicago.  Rock  Island  &  Pacific  has  consolidated  divi- 
sions, as  follows :  That  part  of  the  Minnesota  division 
between  Cedar  Rapids  and  St.  Paul-Minneapolis.  and 
between  Vinton,  Iowa  Falls,  has  been  consolidated  with  the  Cedar 
Rapids  division,  the  consolidated  division  to  be  known  as  the  Cedar 
Rapids-Minnesota  division.  That  part  of  the  Minnesota  division 
between  Vinton,  Iowa,  and  Iowa  Falls,  has  been  consolidated  with 
the  Cedar  Rapids  division,  the  consolidated  division  to  be  known  as 
the  Cedar  Rapids-Minnesota  division.   That  part  of  the  Minnesota 
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division  between  Manly,  Iowa,  and  Short  Line  Junction  has  been 
consolidated  with  the  Dest  Moines  Valley  division.  The  Colorado 
division  has  been  consolidated  with  the  Nebraska  division,  and  is  to 
be  known  as  the  Nebraska-Colorado  division.  The  St.  Louis 
division  has  been  consolidated  with  the  Kansas  City  terminal 
division,  and  is  to  be  known  as  the  St.  Louis-Kansas  City  division. 
The  Louisiana  divison  has  been  consolidated  with  the  Arkansas 
division,  and  is  to  be  known  as  the  .Arkansas-Louisiana  division. 
The  Indian  Territory  division  has  been  consolidated  with  the  Pan- 
handle division,  and  is  to  be  known  as  the  Panhandle-Indian 
Territory  division.  The  Amarillo  division  has  been  consolidated 
with  the  El  Paso-Mexico  division,  the  new  division  to  be  called 
the  El   Paso-Amarillo  division. 


Program   for   Annual  Meeting   of   Mechanical    Division   A.   R.   A. 

■  The  Mechanical  Division  of  the  American  Railway  Association 
has  issued  a  program  for  the  business  meeting  to  be  held  at  the 
Drake  Hotel,  Chicago,  June  15  and  16.  The  sessions  will  convene 
at  10:00  a.  m.  city  time,  which  is  9:00  a.  iri.  central  standard  time, 
and  continue  all  of  each  day  with  lunchejn  period  12:30  to  2:00 
p   m. 

Reports  from  the  following  committees  will  be  considered : 

Wednesd.w,  June  15.      . 

General  Committee.  '■*'.•  '••.;■  ^  ■"■:^v  '  v;.l:".v  \\'7- "•'',;;;■■;  V-.X'!; 
';    Committee  on  Nominations.   ;   ;J^'  j^: •;•-•'/■«:.;.;•. i'^'.,:^'/^^^ 

Arbitration  Committee.  ..H'Vr  i        } 

'     Committee  on  Prices  for  Labor  and  Material.        :  V;  — -  V. 

■  Committee  on  Loading  Rules.  :, 
Committee  on  Standard  Method  of  Packing  Journal   Boxes. 

Thursday,  Ju,ne  16. 

'     Committee  on  Car  Construction.  "  "■■..:/' 

:    Committee  on  Brake  Shoe  and  Brake  Beam  Equipment.      .'  -  v. , 

Committee  on  Train  Brake  and  Signal  Equipment.         .■:....-•; 

Committee  on  Tank  Cars. 
-     Committee  on  Specifications  and  Tests  for  Materials. 

Election  of  officers  will  be  held  Wednesday,  immediately  after 
.•.report  of  Nominating  Committee  is  presented. 
"':    Advance  copies  of  the  reports  to  be  considered  will  be  mailed 
to  the  members  before  the  meeting. 


Locomotive  Boiler   Code  Adopted  by  A.  S.  M.  E. 

An  important  step  in  engineering  standardization  was  taken 
at  the  Boston  meeting  of  the  council  of  the  American  Society 
of  Mechanical  Engineers,  when  it  adopted  in  its  final  form  that 
portion  of  the  A.  S.  M.  E.  Boiler  Code  known  as  the  Locomotive 
Boiler  Code.  This  code  contains  the  rules  for  the  construction 
of  locomotive  boilers  which  are  not  subject  to  federal  inspection 
and  control. 

The  necessity  for  such  an  addition  to  the  Boiler  Code  arcse 
from  the  fact  that,  while  the  boilers  of  locomotives  operated  on 
railways  engaged  in  interstate  service  are  covered  by  the 'con- 
struction and  inspection  rules  of  the  Interstate  Commerce  Com- 
mission, there  was  found  to  be  a  vast  mileage  of  industrial  and 
short-line  railroads  in  operation  in  the  various  states,  which  by 
virtue  of  their  location,  are  not  subject  to  the  interstate  require- 
ments. 

As  a  result  of  calls  for  a  code  to  cover  the  construction  of 
boilers  of  this  class,  the  Sub-committee  on  Railway  Locomotive 
Boilers  was  appointed  in  1916.  This  committee  consisted  of  F.  H. 
Clark,  chairman ;  F.  J.  Cole,  chief  construction  engineer  of  the 
American  Locomotive  Company;  A.  L.  Humphrey,  vice-president 
and  general  manager  of  the  Westinghouse  Air  Brake  Company ; 
S.  F.  Jeter,  chief  engineer  of  the  Hartford  Steam  Boiler  In- 
spection &  Insurance  Company;  William  F.  Kiesel,  Jr.,  me- 
chanical engineer  of  the  Pennsylvania,  and  H.  H.  Vaughan,  vice- 
president  of  the  Dominion  Copper  Products  Company,  Montreal. 
The  work  of  this  sub-committee  was  interrupted  somewhat  by  the 
war.  but  its  preliminary  report  was  submitted  to  the  Boiler  Code 
Committee  in  April,  1919. 

The  preliminary  report  was  printed  and  distributed  at  the 
Spring  Meeting  in  Detroit  where  it  was  accepted  by  the  meet- 
ing. It  was  thereupon  published  in  the  August  issue  of  Mechan- 
ical Engineering.  The  sub-committee  has  been  co-ordinating 
the  points  of  view  of  all  who  would  be  affected  by  such  a  code 
and  the  final  result  approved  by  the  main  committee  and  the 
council  is  now  ready  for  use.  H.  V.  Wille,  assistant  to  the  vice- 
president  of  the  Baldwin  Locomotive  Works,  and  Kenneth  Rush- 


ton,  chief  mechanical  engineer  of  the  Baldwin  Locomotive  Works 
were  brought  into  the  committee  and  with  Mr.  Cole  and  James 
Partington,  estimating  engineer  of  the  American  Locomotive 
Company,  appointed  in  place  of  Mr.  Humphrey,  resigned,  reprf- 
sented  the  locomotive  manufacturers. 

Constructive  assistance  was  given  by  the  Mechanical  Divisi(  i 
of  the  American  Railway  Association  through  its  representative  , 
A.  W.  Gibbs,  mechanical  engineer  of  the  Pennsylvania ;  W. 
Cantley,  of  the  Lehigh  Valley ;  and  N.  A.  Ferrier,  of  the  Ne  v 
York  Central.  A.  G.  Pack,  chief  inspector  of  the  Bureau  ■  i 
Locomotive  Inspection,  Interstate  Commerce  Commission,  h:,s 
expressed  great  interest  in  the  code  and  with  his  staff  has  bet:i 
in  frequent  attendance  at  meetings  of  the  sub-committee. 

During  the  past  two  years  Mr.  Clark,  the  original  chairman  i  i 
the  committee,  has  been  in  China  as  Technical  Adviser  to  tl'.e 
Ministry  of  Communications  at  Pekin.  Mr.  Vaughan  has  carried 
on  the  work  of  the  committee  as  acting  chairman. 

The  code,  itself,  follows  the  general  form  of  the  Code  for  St.i- 
tionary  Boilers.  The  materials  to  be  used  and  methods  of  con- 
struction of  the  various  braced  and  stayed  surfaces  are  very  can  - 
fully  specified.  Attention  is  given  to  the  desire  of  the  locomotive 
builders  to  maintain  the  lowest  possible  weight  consistent  with 
strength.  As  compared  with  stationary  boilers  with  a  safety 
factor  of  five  the  allowable  factor  for  locomotive  shells  is  four. 
Requirements  in  the  use  of  safety  valves  and  their  method  of  lest 
are  rigid  as  are  the  hydrostatic  tests  specified. 


MEETINGS  AND  CONVENTIONS 

The  following  list  gives  names  of  secretaries,  dates  of  next  or  regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  rattrcad 
clubs: 

Air-Brake    Associatio.n. — F.    M.    Nellis,    Room    3014,    165    Broadway,    New 

York  City. 
American    Railway   Association,    Division    V — Mechanical. — V.    R.    Haw- 
thorne.  431   South   Dearborn  St.,  Chicago.      Business  meeting  June   15 
and   16,  Hotel  Drake,  Chicago,  111. 

Division    V — Equipment    Painting    Division. — V.    R.    Hawthorne. 
Chicago. 

.American  Railway  Association,  Division  \'I — Purchases  and  Stores.— 
J.  P.  Murphy.  N.  Y.  C,  Collinwood.  Ohio.  Convention  June  9.  10 
and  11,  Hotel  Blackstone.  Chicago,  111. 

.\merican  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
-VssociATioK. — C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago.  Con- 
vention September  1214,  Hotel  Sherman,  Chicago,  III. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.  Marquette  Read,  Chicago.  Convention  August  9,  10  and  11,  Hotel 
Sherman,   Chicago,   III. 

.American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,  Philadelphia,  Pa.  Annual  meeting  June  20  to  24,  in- 
clusive.  New    Monterey    Hotel,   Asbury   Park,   N.   J. 

.\merican  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth   St..  New  York. 

.American  Society  for  Steel  Treating. — W.  H.  Eiseman.  4600  Prospect 
Ave.,  Cleveland,  Ohio.  Annual  convention  September  19-24,  Indi- 
anapolis,  Ind. 

-VssociATiON  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,   Room  411,  C.  &  N.  W.   Station,  Chicago,   III. 

Canadian  Railway  Club. — W.  A.  Booth,  131  Charron  St.,  Montreal,  Que. 
Meeting  second  Tuesday  of  each  month  except  June,  July  and 
.August,  at  Windsor  Hotel,  Montreal. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago.  III.  Meeting  second  Monday  in  month,  except  June,  July 
and   August,   New   Morrison   Hotel,   Chicago,    III. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetin^is  first  Tuesday 
in  month  at  the  American  Hotel  Annex.  St.  Louis,  Mo. 

Ckntral  Railway  Club. — H.  D.  Vought,  95   Liberty  St.,   New  York,  N.  Y. 

Chief  Interchange  Car  Inspectors  and  Car  Foremen's  Association. — 
W.    P.    Elliott,   T.   R.   R.   a.   of  St.   Louis,   East   St.   Louis,   III. 

Cincinnati  Railway  Club. — W.  C.  Cnoder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Meeting  second  Tuesday  of  February,  May,  Septem- 
ber  and    November,   at    Hotel    Sinton,    Cincinnati. 

Dixie  .Air  Brake  Club. — E.  F.  O'Connor,  10  West  Grace  St.,  Richmond. 
\'a. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Ma.ver. 
Michigan  Central,  71 S  Clarke  Ave.,  Detroit,  Mich.  Next  meeting 
•August    16,    17   and    18.   1921,   Hotel   Sherman.   Chicago.    III. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  Kast 
Fifty-first    St.,    Chicago,    III. 

International  Railway  General  Foremen's  Association. — William  Hall. 
1061  W.  Wabasha  Ave.,  Winona,  Minn.  Convention,  September  12, 
13.    14  and    15,    1921,   Hotel    Sherman.   Chicago.   III. 

Master  Boilermakers'  Associ.^tion. — Harry  D.  A'ought,  95  Liberty  -'•t., 
New   York,    N.   Y. 

.\e\v  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Bos'  'n, 
Mass.  Meeting  second  Tuesday  of  each  month,  except  June,  Ji^'b'- 
.August   and   September. 

.\eu  York  Railroad  Club. — H.  D.  Vought,  95  Liberty  St.,  New  Y"rk, 
X.   Y. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe,  j-J 
Brisbane    Building,   Buffalo,   N.   Y. 

Pacific  Railway  Club. — W.   S.  Wollner,  64  Pine  St.,   San   Francisco,  <  a'- 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grand  view  Ave.,  P:  ts- 
burgh.   Pa. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Lo  ns. 
Mo.  Meeting  second  Friday  of  each  month,  except  June,  July  ■'"' 
.August. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  1177  East  Nirity- 
eighth    St.,    Cleveland,    Ohio.  , 

Western  Railway  Club. — Bruce  V.  Crandall.  14  E.  Jackson  Boulevrd. 
Chicago.  Meeting  third  Monday  of  each  month,  except  June,  J'''^ 
and  August. 
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GENERAL 

W.  P.  Kershner,  who  has  been  appointed  superintendent  of 
motive  power  of  the  International  &  Great  Northern,  with  head- 
quarters at  Palestine,  Tex.,  was  born  at  West  Leesport,  Pa., 
.\ugust  16,  1885.  He  graduated  from  high  school  at  Read- 
ing, 7a.,  in  1901,  and  began  his  railroad  career  as  a  night  caller, 
for  the  Philadelphia  &  Reading.  Shortly  thereafter  he  became 
d  machinist  apprentice  and  later  a  machinist  for  the  Reading, 
and  resigned  to  attend  the  University  of  Pennsylvania,  from 
which  he  graduated  in  1908.  He  then  entered  the  employ  of 
the  Louisville  &  Xashville  at  South  Louisville,  Ky.,  as  a  layer- 
out  on  new  engines.  Later  he  served  the  Chicago  &  North 
Western  in  the  office  of  the  mechanical  engineer.  He  left  that 
position  to  go  with  the  Northern  Pacific  at  Livingston,  Mont., 
and  shortly  afterward  resigned  to  enter  the  service  of  the  Chicago, 
Milwaukee  &  St.  Paul  at  Lombard,  Mont.  Later  he  became 
general  foreman  for  the  Oregon  Short  Line,  at  Montello,  Idaho. 
He  next  became  a  hydraulic  engineer  for  the  Bishop  Creek  Mining 
Company  at  Laws,  Cal.,  but  soon  afterward  entered  railroad 
service  again — this  time  as  a  drop-pit  foreman  for  the  Southern 
Pacific.  Subsequently  he  was  in  the  employ  of  the  Texas  & 
Pacific,  the  International  &  Great  Northern  and  the  Missouri, 
Kansas  &  Texas.  During  the  war  Mr.  Kershner  served  as 
second  lieutenant,  captain  and  major  in  the  engineers  and  saw 
17  months*  service  overseas.  After  his  discharge  from  the  service 
he  went  to  the  Texas  &  Pacific  as  general  mechanical  mspector 
and  was  later  promoted  to  shop  superintendent.  A  few  months 
later  he  left  this  position  to  become  master  mechanic  of  the 
International  &  Great  Northern  at  Palestine,  Tex.,  which  posi- 
tion he  held  at  the  time  of  his  recent  appointment. 

Frank  S.  Robbix.s,  formerly  master  mechanic  of  the  Pennsyl- 
vania at  Pittsburgh,  has  been  appointed  mechanical  advisor  to 
the  Chinese  Eastern  Railway,  which  is  a  part  of  the  Trans- 
Siljerian  System.  He  will  serve  under  the  direction  of  J.  F. 
Stevens,  president  of  the  Inter-Allied  Technical  Board  of  the 
Orient.  Mr.  Robbins  was  born  at  Menantico,  N.  J.,  December  22, 
1880,  and  was  educated  at  Purdue  University.  Upon  graduation 
in  mechanical  engineering  he  entered  railroad  work  as  a  ma- 
chinist apprentice  with  the  Union  Railroad  in  New  Jersey.  He 
later  entered  the  Altoona  shops  of  the  Pennsylvania  Railroad  as 
special  apprentice  and  upon  completion  of  this  course  was  ap- 
pointed motive  power  inspector  at  the  West  Erie  shops.  In  1909 
he  was  appointed  assistant  master  mechanic  of  the  Monongahela 
division,  and,  in  1911.  assistant  road  foreman  of  engines,  Roiova, 
Pa.  In  1912  he  was  appointed  assistant  general  foreman  of  the 
car  shops  at  Pitcairn.  Pa.,  and  in  1913  was  promoted  to  master 
mechanic  of  the   Pittsburgh  division. 

In  1917,  Mr.  Robbins  entered  military  service  and  was  com- 
missioned a  captain  in  the  Railway  Engineers,  being  assigned  to 
command  Company  D  of  the  19th  Engineers  (Railway).  While 
a  member  of  the  American  Expeditionary  Forces  in  France  his 
railroad  experience  was  of  considerable  assistance  in  constructing 
railway  shops  at  Bassens  and  organizing  the  personnel  for  their 
operation.  He  was  appointed  superintendent  of  motive  power  of 
*"D"  line  and  as  a  result  of  his  work  was  promoted  to  the  rank 
of  major  of  engineers.  In  1919,  Major  Robbins  was  discharged 
from  military  service  and  was  appointed  assistant  engineer,  main- 
tenance of  equipment,  in  the  office  of  the  assistant  to  the  president 
of  the  Pennsylvania  at  Philadelphia.  In  December,  1919,  he  was 
appointed  master  mechanic  of  the  Pittsburgh  division,  which 
position  he  held  until  the  reorganization  of  the  Pennsylvania. 
Upon  the  return  of  the  roads  to  their  owners,  Mr.  Robbins  was 
appointed  master  mechanic  of  the  new  Pittsburgh  Terminal  di- 
vision. On  March  15,  1921,  he  resigned  his  position  with  the 
railroad  company  to  serve  with  the  Inter-Allied  Technical  Board- 
Mr.  Robbins'  head''uarters  in  his  new  position  will  be  at  Harbin 
Manchuiia. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

E.  C.  HuFF.M.xx,  superintendent  of  the  Great  Northern,  with 
headquarters  at   ^"   ckenridge.  Minn.,  has  been  appointed  master 


mechanic  of  the  Sioux  City  division,  with  headquarters  at  Sioux 
City,  la.,  succeeding  F".  J.  Fero,  deceased. 

T.  E.  Paradise,  assistant  superintendent  of  motive  power  of 
the  Chicago,  Burlington  &  Quincy,  with  headquarters  at  Lincoln, 
Neb.,  has  been  appointed  master  mechanic,  with  headquarters  at 
Hannibal,  Mo.,  succeeding  H.  Modaff,  who  has  been  transferred 
to  Ottumwa,  la.  Mr.  Paradise  was  born  on  November  22,  1880, 
at  Peoria,  111.,  and  entered  the  employ  of  the  Chicago,  Burling- 
ton &  Quincy  as  a  machinist  apprentice  in  October,  1899.  In 
April,  1902,  he  enlisted  as  a  machinist  in  the  navy,  and  in  January. 
1907,  returned  to  the  Chicago.  Burlington  &  Quincy.  From  1913 
to  August,  1916,  he  was  roundhouse  foreman  at  Grand  Crossing, 
Wis.;  from  August,  1916,  to  April,  1917,  master  mechanic  at 
Centerville,  la.;  from  April,  1917.  to  September,  1918,  master 
mechanic  at  Hannibal;  from  Sqitember,  1918,  to  March,  1920, 
mechanical  assistant  to  regional  director.  Central  ^\  estern  Re- 
gion; and  from  March.  1920.  to  May  1.  1921,  assistant  super- 
intendent of  motive  power.  Lines  West.  The  position  of  assistant 
superintendent  of  motive  power  at  Lincoln  has  been  abolished. 

J.  F.  Speigle  has  been  appointed  assistant  master  mechanic 
of  the  Canadian  National,  with  headquarters  at  Hornepayne,  Ont., 
succeeding  W.  G.  Strachan,  who  has  been  transferred  to  Capreol, 
Ont.  .-r^ 

H.  D.  Turner,  master  mechanic  of  the  Chicago,  Burlington  & 
Quincy  at  Ottumwa.  la.,  has  l>een  appointed  road  foreman  of 
engines,   with   headquarters   at   Burlington,   la. 

;;  CAR  DEPARTMENT 

David  M.  Rankin  has  been  appointed  car  foreman  of  the  Chi- 
cago, Rock  Island  &  Pacific  at  Dalhart,  Tex.,  succeeding  Robert 
L.  Ridling.  y 

SHOP  AND  ENGINEHOUSE 

Paul  J.  Schenck  has  been  appointed  general  foreman  of  the 
Chicago,  Rock  Island  8c  Pacific  shops  at  Dalhart,  Tex.,  suc- 
ceeding James   McLeod. 

C.  E.  Shoup  has  been  appointed  general  foreman  of  the  New-.- 
York  Central  at  Englewood,  111. 

Lee  Stanford  has  been  appointed  roundhouse  foreman  of  the 
Santa  Fe  at  Gallup.  X.  M. 

Clarence  White  has  been  appointed  general  foreman  of  the 
Santa  Fe  at  Xewton,  Kan. 

J.  A.  Woods  has  been  appointed  foreman  of  the  Atchison, 
Topeka  &  Santa  Fe  at  Bagdad,  Cal.,  succeeding  C.  J.  McCue. 
Mr.  McCue  has  been  made  general  roundhouse  foreman  at 
Needles,  Cal. 

•  V  y:;:       purchasing  and  storekeeping 

W.  H.  King,  Jr.,  whose  appointment  as  general  purchasing 
agent  of  the  Seaboard  .\ir  Line  was  announced  in  the  May  issue 
of  the  Railzi-ay  Mechanical  Engineer,  was  born  on  April  20,  1883, 
at  Portsmouth,  Va.  His  education  was  continued  through  high 
school  and  preparatory  school.  In  1900  he  entered  railway 
service  with  the  Seaboard  Air  Line  as  a  clerk  in  the  account- 
ing department.  Two  years  later  he  became  a  clerk  in  one 
of  the  company's  agencies,  and  the  following  year  became  a 
clerk  and  statistician  in  the  accounting  department.  In  1910 
he  was  appointed  assistant  stati.stician  in  the  operating  depart- 
ment, and,  in  1912,  chief  statistician  and  fuel  agent.  He  was 
promoted  to  chief  statistician  in  1913  and  four  years  later  became 
the  assistant  to  the  president  and  federal  manager,  and  also  gen- 
eral manager  of  sub'->idiary  lines.  He  was  appointed  assistant  to 
the  \  ice-president,  and  vice-president  of  the  Baltimore  Steam 
Packet  Company  in  1920,  which  position  he  held  at  the  time  of 
his  recent  appointment. 

J.  E.  Mahajs'ey,  general  storekeeper  of  the  6eal>oard  .^ir  Line, 
has  been  appointed  superintendent  of  stores  of  the  Chesapeake  & 
Ohio,  with  headquarters  at  Huntington,  W.  Va. 

R.  M.  Nelson,  purchasing  agent  of  the  Chesapeake  &  Ohio, 
has  been  appointed  assistant  to  the  director  of  purchases  and 
stores,  with  headquarters  at  Richmond,  Va.  The  position  of 
purchasing  agent  has  been  abolished. 
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V  -       W.   J.    SiDEY,   general    storekeeper   of   the    Buffalo,    Rochester 

.  .:■  &   Pittsburgh,   has   been   assigned   other   duties   and   the   position 

.of    general    storekeeper    has    been    abolished.      Officers    and    em- 

v.ployees  heretofore  reporting  to  the  general  storekeeper  will  re- 

;;  ;  port  to  the  chief  engineer. 

;;;  ;  H.  C.  Pearce,  general  purchasing  agent  of  the  Seaboard  Air 
■Line,  has  resigned  to  become  director  of  purchases  and  stores 
.  .    of  the  Chesapeake  &  Ohio  and  the  Hocking  Valley,  with  head- 

;     quarters    at    Richmond, 

.;..   \'a.       Mr.     Pearce     was 

born  on  June  1,  1867.  at 

•  ■  ■  Westberry,    Quebec,    and 

.•   was  graduated   from   St. 

■  :.  Charles  -  Baromme  Col- 
>•:•;  lege  at  Sherbrooke,  Que- 
;■  •  bee.    He  entered  railway 

-  -    service  in  1885  as  a  clerk 
in   the   office   of   superin- 
.  tendent  of  the  Minneap- 
V-    olis,    Lyndale    &    Minne- 
-;  tonka    and    subsequently 
.served    as    a    material 
-'  >  clerk   and   conductor    on 
■';  the   same   line.      In    1887 
.     :  he  went  with  the  Minne- 
apolis, St.  Paul  &  Sault 
.  .  :  Ste.  Marie  as  a  clerk  to 
. .     the      superintendent      of 
;   construction.      He    later 

■  served  as  a  clerk  in  the 
-;    auditor's     office,     chief 

V."    clerk    to    general    super- 
clerk  to  general  superintendent,  general  storekeeper  and  purchas- 
ing agent.     He  went  with  the  Chicago,  Rock  Island  &  Pacific  in 
:  April,  1903,  as  assistant  purchasing  agent.     The  following  year 
he  was  appointed  general  storekeeper  and  remained  in  that  posi- 
tion  until    1906,   when   he    resigned   to   enter   the   service    of   the 
..Southern  Pacific  in  a  similar  capacity.     In  1913  he  became  gen- 
-.  '  eral  purchasing  agent  of  the  Seaboard  Air  Line  and  remained  in 
;    ■  that  position  until  his  present  appointment.     Mr.  Pearce  is  chair- 
.;.  man   of   the   division   of   purchases   and    stores   of   the   American 
V   Railway  Association. 


SUPPLY  TRADE  NOTES 


H.  C.  Pearce 


:  V  •         X     ^  OBITUARY  - 

Henry  Boutet,  chief  interchange  car  inspector  at  Cincinnati, 
;  Ohio,  died  at  his  home  in  Ludlow,  Ky.,  on  April  25.    Mr.  Boutet 
was   born   in   Cincinnati  on   November    18,   1851.      He   served   his 
apprenticeship    with    the 
.    Mowry   Car   Works   and    , 
V  then  entered  the  car  de- 
partment   of    the    Penn- 
.    sylvania     railroad,     with 
'which  road  he  remained 
for  five  years.     He  then 
r  entered     the     service     of 
;V  the    Cincinnati    Southern 
as  a  car  builder  and  was 
■    later   promoted   to    fore- 
.  man    of   the   car   depart- 
rment    at    Ludlow    where 
I.  he   remained   nine  years, 
;  -  when    he    was    appointed 
";  chief  interchange  car  in- 
■>  spector,     which     position 
;  he   held   until   his    retire- 
■\'ment   September   1,   1920, 
on     account     of     failing 
health.     Mr.  Boutet  was 
a  member  of  the  Master 
Car     Builders'     Associa- 
tion and  Chief   Interchange   Car   Inspectors'  and   Car   Foremen's 
Association.      He   was    president   of   the   Chief    Interchange    Car 
Inspectors'   Association   from   1905  to  1911   inclusive.     This  asso- 
ciation was  formed  at  a  meeting  of  chief  interchange  inspectors 
which   was   called  by   Mr.   Boutet  in   March,   1898,  at  Cincinnati. 
He    was   also    secretary   of    the    Cincinnati    Railway    Club    from 
its   organization   in  Julv.   1912,   until   the   time  of  his  retirement 
in  1930. 


H.    Boutet 


The  Industrial  Car  Manufacturers'  Institute  has  removed  its 
executive  office  from  Pittsburgh,  Pa.,  to  68  William  street,  New 
York  City. 

The  Ralston  Steel  Car  Company  has  moved  its  Chicago  offices 
from  20  East  Jackson  boulevard  to  the  I-'isher  building,  343  South 
Dearborn  street. 

Homer  C.  Johnstone,  formerly  with  the  Midvale  Steel 
Company,  now  represents  the  Gould  Coupler  Company,  with 
headquarters  at  New  York  City. 

The  Galena-Signal  Oil  Company  will  remove  its  New  York 
City  office  on  June  1,  from  17  Battery  Place  to  the  Liggett 
building,  41    East   Forty-second   street. 

Raymond  R.  Bilter,  formerly  secretary  of  the  Trumbull  Waste 
Manufacturing  Company,  Philadelphia,  Pa.,  is  now  associated 
with  the  Railway  Supply  &  Manufacturing  Company,  Cincinnati,. 
Ohio. 

V.  Z.  Caracristi,  until  recently  a  member  of  the  Railway  & 
Industrial  Engineers,  Inc.,  has  opened  consulting  offices  at  43 
Broad  street,  New  York.  Mr.  Caracristi  has  been  identified 
with  the  railway  and  in- 
dustrial fields  for  the 
last  twenty-two  years. 
He  was  at  one  time  shop 
engineer  and  maintenance 
supervisor  of  the  Rich- 
mond plant  of  the  Amer- 
ican Locomotive  Com- 
pany, and  later  general 
maintenance  supervisor 
of  all  the  plants  of  that 
company.  He  was  asso- 
ciated as  designer  and 
constructor  of  the  Union 
Station,  Washington, 
D.  C,  and  was  assistant 
to  the  general  superin- 
tendent of  motive  power 
of  the  Baltimore  &  Ohio. 
He  was  later  in  the  em- 
ploy of  the  Wheeling  & 
Lake  Erie,  where  he  car- 
ried out  improvements  in 

the  Brewster  shops,  and  shortly  after  did  similar  work  in  the 
W'atervliet  shops  and  Carbondale  terminal  of  the  Delaware  & 
Hudson.  He  also  supervised  the  layout,  design  and  equipment 
of  extensions  to  the  plant  of  the  Lima  Locomotive  Works,  Inc. 
From  1913  to  1919,  Mr.  Caracristi  was  engaged  in  consulting 
work  for  banking  interests  and  during  this  period  devoted  con- 
siderable effort  to  development  work  on  the  burning  of  pul- 
verized fuel  in  suspension,  in  1919,  with  J.  E.  Muhefeld,  he 
formed  the  Railway  &  Industrial  Engineers,  Inc.  Mr.  Caracristi 
will  specialize  in  consulting  work  in  railroad  and  shop  design, 
operation  and  betterment. 

The  H.  K,  Ferguson  Company,  Cleveland,  Ohio,  has  removed 
its  Chicago  office  from  the  Rookery  building  to  1637  Monadnock 
Block.  O.  C.  F.  Randolph  remains  in  charge  of  the  Chicago 
territory. 

W.  F.  Robinson,  for  many  years  connected  with  James  B. 
Sipe  &  Co.,  Pittsburgh,  Pa.,  has  been  appointed  manager  of 
the  railroad  sales  department  of  the  Tropical  Paint  &  Oil  Com- 
pany, Cleveland,  Ohio. 

The  Ross  Heater  &  Manufacturing  Company,  Inc.,  Buffalo, 
N.  Y.,  has  opened  a  branch  office  at  2  Rector  street.  New  York 
City,  and  has  discontinued  its  sales  agency.  The  new  office  is  in 
charge  of  C.  M.  Hardin,  who  was  formerly  located  at  the  home 
office. 

Clement  F.  Street,  formerly  vice-president  of  the  Locomotive 
Stoker    Company,    has   opened   an    office   in   the    Smith   building. 


V.  Z.   Caracristi 


June,  1921 
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Greenwich,  Conn.,  for  the  purpose  of  placing  on  the  market  the 
Street  locomotive  starter  for  application  to  locomotive  trailer 
trucks  and  tenders. 

The  Automatic  Coupler  &  Trailer  Equipment  Company,  954 
West  Twenty-first  street,  Chicago,  has  been  incorporated  with  a 
capital  of  $100,000,  by  Norman  T.  Brenner,  Meyer  B.  Mervis 
and  Charles  A.  Holland,  to  manufacture  railroad  and  other 
heavy  mechanical  equipment. 

Ralph  S.  Cooper,  vice-president  and  general  sales  manager  of 
the  Independent  Pneumatic  Tool  Company,  600  West  Jackson 
boulevard,  Chicago,  has  been  appointed  general  manager  in  addi- 
tion to  his  other  duties.  Mr.  Cooper  has  just  returned  from 
Europe,  where  he  has  established  branch  offices  and  agencies  for 
the  company. 

J.  M.  Davis,  formerly  vice-president  of  the  Baltimore  &  Ohio, 
has  been  elected  president  of  Manning,  Maxwell  &  Moore,  Inc., 
119  West   Fortieth  street.   New  York   City,  to  succeed  the   late 

A.    'J.      Babcock.       Mr. 

Davis  was  born  on  No- 
vember 5,  1871,  and  be- 
gan    railway     work     in 

1888,  as  a  freight  brake- 
man  on  the  San  Antonio 

&  Aransas   Pass.     From 

September,  1891,  to  1900, 

he    served     consecutively 

as    stenographer    to    the 

superintendent    of    the 

Gulf,   Colorado   &   Santa 

Fe,    chief    clerk    to    the 

superintendent     of     the 

Mexican    Central,    clerk 

in  the  general  manager's 

office    of    the    Great 

Northern,     assistant     su- 

perintentdent     and     later 

superintendent     of     the 

Great  Northern.     In  1900, 

he  went  to   the  Erie  as 

superintendent  at  Scran- 
ton,  Pa.,  subsequently  serving  as  superintendent  of  the  Union 
Steamboat  Line  of  the  Erie,  at  Buffalo,  N.  Y.,  and  as  superin- 
tendent of  the  Allegheny  division  of  the  Erie.  He  returned  to 
the  Great  Northern  in  1903,  as  superintendent,  and  in  1905  was 
promoted  to  assistant  general  superintendent  of  the  Central  dis- 
trict. In  1907  he  went  to  the  Oregon  Short  Line  as  assistant 
general  superintendent,  and  was  subsequently  made  acting  gen- 
eral superintendent  and  later  general  superintendent.  In  1910 
he  was  appointed  general  superintendent  of  the  Central  district 
of  the  Southern  Pacific,  with  headquarters  at  San  Francisco,  Cal. 
He  entered  the  service  of  the  Baltimore  &  Ohio  on  January  1, 
1914,  as  assistant  general  manager  at  Cincinnati,  Ohio,  of  the 
Baltimore  &  Ohio  Southwestern-Cincinnati,  Hamilton  &  Dayton, 
and  later  in  the  same  year  was  promoted  to  general  manager  of 
these  lines.  In  July.  1916,  he  was  appointed  vice-president  in 
charge  of  operation  and  maintenance  of  the  Baltimore  &  Ohio 
System,  with  headquarters  at  Baltimore,  Md.,  and  held  that  posi- 
tion until  July  1,  1918,  when,  under  federal  control  of  the  rail- 
roads, he  was  appointed  manager  of  the  New  York  properties  of 
the  Baltimore  &  Ohio,  including  the  Station  Island  lines.  In 
September,  1919,  he  left  the  Baltimore  &  Ohio  to  become  presi- 
dent of  the  Rock  Hill  Iron  &  Coal  Company  and  associated  cor- 
porations, including  the  East  Broad  Top  Railroad  &  Coal  Com- 
pany, with  office  at  New  York. 

The  Keller  Pneumatic  Tool  Company  announces  the  re- 
moval of  its  Chicago  branch  to  larger  and  more  up-to-date 
salesrooms  and  service  station.  This  branch  is  now  located 
on  the  main  floor  in  the  Transportation  building,  624  South 
Dearborn  street,  Chicago,  where  a  complete  stock  of  tools  and 
parts  wir  be  maintained. 

Fred  H.  Dorner,  Wells  building,  Milwaukee,  Wis.,  has  been 
appointed  sales  representative  for  the  American  Spiral  Spring 
&  Manufacturing  Company  in  Wisconsin  and  the  northern 
peninsula  of  Michigan.  McCreery  &  Taussig,  Railway  Ex- 
change building,  St.  Louis,  Mo.,  have  been  appointed  sales 
representatives  for  the  company  in  Missouri  and  southern 
Illinois. 


J.  M.   Davis 


The  Jones  &  Laughlin  Steel  Company  of  Pittsburgh,  Pa.,  has 
purchased  15  acres  of  ground  with  a  2,700- ft.  frontage  on  Lake 
Michigan,  just  east  of  the  Illinois-Indiana  state  line,  near  Chi- 
cago. This  company  already  owns  other  land  in  the  Calumet 
district  and  it  is  reported  that  plans  are  being  made  to  build  a 
steel  plant  in  that  district. 

Robert  L.  Bridgman,  New  England  representative  of  the  L.  S. 
Starrett  Company,  Athol,  Mass.,  died  suddenly  on  May  7,  at  the 
age  of  87,  at  his  home  in  Belchertown,  Mass.  Previous  to  1908, 
when  he  became  connected  with  the  L.  S.  Starrett  Company  as 
New  England  representative,  Mr.  Bridgman  served  for  over  30 
years  as  representative  of  the  Athol  Machine  Company. 

Last  January  the  interests,  along  with  all  patents  and  patent 
rights,  of  the  Duntley  Pneumatic  Tool  Company  were  acquired 
by  the  H.  0.  King  Company,  engineers  and  tools  makers  of  Chi- 
cago, at  which  time  Mr.  King,  president  of  the  H.  O.  King  Com- 
pany, organized  the  Duntley-King  Pneumatic  Tool  Company. 
This  new  company  is  now  in  production  oti  a  full  line  of  pneu- 
matic tools  and  accessories,  with  general  offices  and  factory  at 
1143  Diversey  Parkway,  Chicago. 

J.  A.  Rittenhouse,  superintendent  of  the  Pullman  Company, 
with  headquarters  at  Philadelphia,  Pa.,  has  been  transferred 
to  Detroit,  Mich.,  with  jurisdiction  over  the  Detroit,  Buffalo 
and  Cleveland  districts.  W.  A.  Hartley,  assistant  to  the  assistant 
general  manager,  with  headquarters  at  Philadelphia,  Pa.,  has 
been  given  jurisdiction  over  car  movements  and  other  matters 
local  to  the  Philadelphia  district.  J.  T.  Ramsom.  assistant  gen- 
eral manager,  with  headquarters  at  Washington,  D.  C,  has  been 
given  jurisdiction  over  all  matters  general  in  character,  affecting 
the  Philadelphia  district. 

E.  C.  Sattley,  associated  for  20  years  with  the  Page  Steel 
&  Wire  Company  at  Pittsburgh  and  Monessen,  serving  a  large 
part  of  the  time  as  general  manager,  has  joined  R.  J.  Jones, 
formerly  manager,  and  Oliver  G.  Boyd,  formerly  secretary,  of 
the  Tube  &  Pipe  Supply  Company,  in  forming  a  new  corporation 
under  the  name  of  the  Iron  &  Steel  Products  Company,  with 
offices  at  230  Fifth  avenue,  Pittsburgh,  Pa.  The  new  organiza- 
tion will  continue  the  business  heretofore  conducted  by  the  Tube 
&  Pipe  Supply  Company.  E.  C.  Sattley  is  president,  R.  J.  Jones, 
vice-president,  and  Oliver  G.  Boyd,  secretary  and  treasurer  of 
the  new  company. 

Wilber  Eckels  has  been  appointed  western  sales  manager,  with 
headquarters  in  the  People's  Gas  building,  Chicago,  for  the  Stand- 
ard Coupler  Company,  New  York.  Mr.  Eckels  graduated  from 
Pennsylvania  State  College  with  the  degree  of  mechanical  engi- 
neer and  has  been  with  the  Standard  Coupler  Company  since 
1912.  with  the  exception  of  one  year  when  he  served  as  lieutenant 
in  the  35th  Engineers,  A.  E.  F.,  in  France  and  England.  E.  G. 
Goodwin  has  been  appointed  chief  engineer  of  the  same  company, 
with  headquarters  at  New  York;  vice  R.  D.  Gallagher,  Jr., 
resigned.  Mr.  Goodwin  received  his  technical  education  in  the 
Virginia  Polytechnic  Institute  and  has  been  connected  with  the 
Norfolk  &  Western  in  its  engineering  department  for  eleven 
years. 

Harry  W.  Finnell  has  become  connected  with  the  sales  de- 
partment of  the  Automatic  Straight  Air  Brake  Company,  with 
headquarters  at  the  company's  general  offices,  210  Eleventh  ave- 
nue, New  York  City.  Mr.  Finnell  served  with  the  Chicago 
Railway  Equipmient  Company  from  1906  to  1909  as  railway  sales 
manager  and  later  became  assistant  to  president  of  tne  Carbon 
Steel  Company,  Pittsburgh,  Pa.  In  1914,  he  was  appointed  gen- 
eral manager  of  the  Henry  Giessel  Company,  Chicago,  and  dur- 
ing 1915  and  1916  waj;  vice-president  of  Templeton,  Kenley  &  Co., 
Ltd.,  Chicago.  He  was  manager  of  the  War  Industries  Bureau 
for  Illinois,  and  was  also  affiliated  with  the  War  Industries  Board, 
since  which  time  he  has  been  in  the  export  businest. 

Homer  J.  Forsythe,  manager  of  the  construction  division  of 
the  engineering  department  of  E.  I.  Du  Pont  de  Nemours  &  Co., 
Inc.,  Wilmington,  Del.,  has  been  transferred  to  the  position  of 
assistant  general  manager  of  the  Hyatt  Roller  Bearing  Com- 
pany. Newark,  N.  J.,  a  subsidiary  of  the  General  Motors  Cor- 
poration. Mr.  Forsj-the  has  a  wide  experience  in  machine  shop 
work,  having  been  with  the  engineering  department  of  the  Du 
Pont  Company  since  August,  1906,  when  he  began  work  at  the 
Wilmington  office  as  estimator.  Later  he  held  executive  posi- 
tions at  the  Brandywine  shops,  Wilmington,  and  during  the  war 
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\\  .  J.  Su»KV,  general  storekeeper  of  the  Buffalo.  Rochester 
&  Pittsbursih.  has  been  assigned  other  duties  and  the  position 
»)f  getieral  stiu-ckeciH.»r  has  been  abolished.  (Officers  and  em- 
ployees heretofore  reporting  to  the  general  .storekeeper  will  re- 
port to  tlie  chief  engineer. 

IJ.  C.  rE.\RCE,  general  purchasing  agent  of  the  Seaboard  Air 
Line,  has  rosigiK-d  to  I)econie  director  of  inirchases  and  stores 
of  the  Cliesiipe-ike  &  (  Miio  antl  the  i locking  X'alky.  witli  hcad- 
(|uarter.s  at  kichnioiul, 
\  a.  Mr.  I'earce  was 
l)nrn  on  June  1,  ISO/,  at 
W  estberry,  Quebec,  and 
was  graduated  from  St. 
("harks-  I'lardinme  I'ol- 
legc  at  Sherbrooke,  Que- 
bec. He  entered  railway 
>ervice  in  1885  as  a  clerk 
in  the  oftice  of  superin- 
tendent of  the  Minneap- 
olis, Lyndale  &  Minne- 
tonka  and  subsequently 
served  as  a  material 
clerk  and  conductor  on 
the  same  line.  In  1887 
he  went  with  the  Minne- 
apolis, St.  Paul  &  Sault 
.*^te.  Marie  as  a  clerk  t" 
the  superintendent  of 
construction.  lie  later 
served  as  a  clerk  in  the 
auditor's  oftice.  chief 
clerk    to    general    super- 

cKrk  to  general  superinten<lent.  general  si(,rekeeper  and  imrchas- 
ing  agent.  He  went  with  the  Chicago.  Rock  Island  \-  Pacific  in 
\i)ril.  V'O^,  as  assistrint  purchasing  agent.  The  inllowing  year 
he  was  appointetl  general  storekeeper  and  remained  in  that  posi- 
tion until  1906,  when  he  resigned  to  enter  the  service  of  the 
Southern  Pacific  in  a  similar  capacity.  In  PM3  he  became  gen- 
eral purchasing  agent  of  the  Seaboard  Air  Line  and  remained  in 
that  position  until  his  present  appointment.  Mr.  IVarce  is  chair- 
man of  the  division  of  purchases  and  -t<>re»  of  the  American 
Kailwav  Association. 


H.  C.   Pearce 


UBITl  ARV 

Henhy    I'oiTET,  chief   interchange  car   insinctor   at    » "incinnati. 

Mr.   P.outet 
e    served    his 


5; 


Ohio,  died  at  his  home  in  Ludlow.  Ky.,  on  .\i,ril 
was  born  i»i  Cincinnati  on  NOv ember  IN.  18.-«1. 
apprenticeship  with  the 
^lowry  Car  Works  and 
then  entered  the  car  de-  . 
partme.nt  of  the  Penn- 
sylvania railroad,  with 
which  road  he  remained 
for  five  years.  He  then 
entered  the  service  of 
the  Cincinnati  Southern 
as  a  car  buibKr  ainl  was 
later  pr(nnotrd  In  fore- 
man of  the  car  depart- 
ment at  Ludlow  where 
he  remainetl  nine  year>. 
when  he  was  appointed 
diicf  interchange  car  in- 
spector, which  position 
he  held  until  his  retire- 
ment Sei)tvmber  1.  1920, 
r.n  account  oi  failing 
health.  Mr.  P.(>utet  was 
a  member  of  the  ^L-lster 
Car  P)uilders'  Associa- 
tion an<!  Chief  Interchange  Car  Inspectors"  and  Car  l-'oremen's 
.Xssociatirn.  He  wa<  president  of  the  Chief  Interchange  Car 
Inspecttirs.'  .\ss(!ciation  from  l'^)5  to  I'dl  inclusive.  This  asso- 
ciation was  formed  at  a  meeting  of  cliiel  interchange  inspectors 
which  was  called  by  Mr.  P.outet  in  March.  1898.  at  Cincinnati. 
He  w.is  also  siiretary  of  the  (."incinnati  Railway  Chdi  from 
its  organization  in  luiv.  1912.  until  the  time  <>i  his  retirement 
in   1920. 


H.     Boutet 


SUPPLY  TRADE  NOTES 


The  Industrial  '"ar  Manufacturers"  Institute  has  remo\ed  its 
e\ecuti\e  oftice  from  Pittsburgh.  Pa.,  to  (i8  \\  illiam  -trttt,  Xew 
York  City. 

The  Ralston  ."steel  Lar  l  >  nipany  has  moMil  its  Chicago  <jftices 
from  2(1  La>t  Jacksi.n  boulevard  to  the  i-islur  building,  343  South 
Dearborn  street. 

Homer  (".  Johnstone,  formerly  with  the  Mithale  Steel 
Conipau}',  now  represents  the  (iouid  Coupler  Company,  with 
head(iuarters  at  Xew  York   City. 

The  Galena-Signal  (  >il  Compan\  will  remove  its  Xew  \  t.irk 
I'ity  oftice  on  June  1.  from  17  llattery  Place  to  the  Liggett 
building,   41    Hast    I'orty-second    street. 

kaymorid  R.  l>ilter,  formerly  secretary  of  ilu  Trumbull  Waste 
Manufacturing  Company.  Philadelpliia.  I'a..  is  now  associated 
with  ihe  Railway  Sui)ply  vV  Mainifactnring  Company.  Cincinnati, 
Dhio. 

\  .    /..    Caracristi.    until    recently    a    uunilier    of    tin-    Railway    & 
Industrial    Engineers.    Inc..    has    oi)ened    consulting    offices    at    43 
I'.road    street,    Xew     ^'ork.      Mr.    Caracristi    has    been    identified 
with   the   railway  and    in- 
dustrial    lields     for     the  _     

last  twenty-two  years. 
lie  was  at  one  time  shoj) 
engineer  and  maintenance 
supervisor  of  the  Uich- 
mond  jilant  of  the  .\mer- 
ican  Locomoti\e  Com- 
pany, and  later  general 
maintenance  supervisor 
of  all  the  plants  of  that 
company.  He  was  asso- 
ciated as  <lesigner  and 
constructor  of  the  Union 
Station,  Washington, 
I)  C..  and  was  assistant 
to  the  general  .superin- 
tendent of  motive  ])ower 
•  if  the  Paltimore  &  Ohio. 
He  was  later  in  the  em- 
ploy of  the  W  heeling  i\; 
Lake  Erie,  where  he  car- 
ried out  improvements  in 

the  Prewster  sbojis.  .-md  shortly  after  did  similar  work  ii.  the 
W  ater\  1  et  shops  and  C  arbondale  terminal  of  the  Delaware  & 
Hudson.  He  also  supervised  the  layout.  de-^i.gn  and  equii>«nent 
of  extensions  to  the  ])lant  of  the  Lima  Locomotive  Work-.  Inc. 
From  1913  to  1919,  Mr.  Caracristi  u.is  engaged  in  consultin.g 
work  for  banking  interests  and  dnrin.g  this  period  devoted  ci«n- 
sirKrable  effort  to  develoiMuent  work  on  the  burning  of  pul- 
veri/efl  fuel  in  sus|>ension.  in  1919,  with  j.  E.  MuhefeM.  he 
formed  the  K.'iilway  &  Lidustrial  b.ngineers.  Inc.  Mr.  Caracristi 
will  *;i)ecialize  in  coTi-nltini.'  work  in  railroad  and  shop  design, 
operation    ;ind   '■etternient. 

The  H.  K.  Ferguson  Company.  Cleveland.  Ohio,  has  remove<i 
its  Chicago  oftin-  from  the  Ro. ik(.r\  building  to  1637  Motiadnock 
['dock.  O.  C.  ]■".  Randolph  remains  in  charge  of  the  Chicago 
t<rritor\-. 


V.  Z.   Caracristi 


\\ .    F.    Robinson,    for    manv    vtars    comnctid    with 


lame- 


P.. 


S 


ipe 
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I'itt-liurgli,  ]*a.,  has  been  appointed  manager  of 
the  r.iilroad  sale-  (Kiiartnient  of  the  Tropical  Paint  &  Oi!  Coin- 
pany.  (  leveland.  '  )hio. 

The  Ross  Heater  Ov  Manufacturing  Company.  Inc.,  Buffalo. 
N.  Y..  has  opened  a  branch  oftice  at  2  Rector  street.  Xew  York 
(  ity,  and  has  discontinued  its  sales  .agency.  The  new  office  is  in 
charge  of  C.  M.  Hardin,  who  was  formerly  bicated  at  the  iiome 
office.  .      - 

Clement  V.  Street,  formerly  vice-!)rcsident  of  the  Locomotive 
Stoker    Company.    h;is    r)pened    an    office    in    the    Smith    huildnie. 
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Greenwich,  Conn.,  for  the  purpose  of  placing  on  the  market  the 
Street  locomotive  starter  for  application  to  locomotive  trailer 
trucks  and  tenders. 

The  Automatic  Coupler  &  Trailer  Equipment  Company,  954 
West  Twenty-first  street,  Chicago,  has  been  incorporated  with  a 
capital  of  $1(10,000.  by  Xorman  T.  Brenner,  Meyer  B.  Mervis 
and  Charles  A.  Holland,  to  manufacture  railroad  and  other 
heavy   mechanical  equipment. 

Ralph  S.  Cooper,  vice-president  and  general  sales  manager  of 
the  Independent  Pneumatic  Tool  Company-,  600  West  Jackson 
boulevard  Chicago,  has  been  appointed  general  manager  in  addi- 
tion to  his  other  duties.  Mr.  Cooper  has  just  returned  from 
Europe,  where  he  has  established  branch  offices  and  agencies  for 
the  company. 

J.  M.  Davis,  formerly  vice-president  of  the  Baltimore  &  Ohio, 
has  been  elected  president  of  Manning.   Maxwell  &  Moore,   Inc., 

119   West    Fortieth   street,   New   York   City,   to  succeed   the   late 

A.    'J.     Babcock.       Mr. 

Davis  was   born   on    Xo- 

vember   5.   1871,  and   be- 
gan    railway     work      in 

1888.  as  a  freight  brake- 
man  on  the  San  Antonio 

&  Aransas    Pass.     From 

September,  1891,  to  1900, 

he     served     consecutively 

as    stenographer    to    the 

superintendent     of     the 

Gulf,   Colorado   &    Santa 

Fe,    chief    clerk    to    the 

superintendent      of      t  h  e 

Mexican     Central,     clerk 

in  the  general  manager's 

office     of     the     Great 

Xorthern,     assistant     su- 

perintentdent     and     later 

superintendent      of     the 

Great  Northern.     In  1900, 

he    went   to    the    Erie   as 

superintendent  at  Scran- 
ton,  Pa.,  subsequently  serving  as  superintendent  of  the  Union 
Steamboat  Line  of  the  Erie,  at  Buffalo,  X.  Y.,  and  as  superin- 
tendent of  the  Allegheny  division  of  the  Erie.  He  returned  to 
the  Great  Xorthern  in  1903,  as  superintendent,  and  in  1905  was 
promoted  to  assistant  general  superintendent  of  the  Central  dis- 
trict. In  1907  he  went  to  the  Oregon  Short  Line  as  assistant 
general  superintendent,  and  was  sub.sequently  made  acting  gen- 
eral superintendent  and  later  general  superintendent.  In  1910 
he  was  appointed  general  superintendent  of  the  Central  district 
of  the  Southern  Pacific,  with  headquarters  at  San  Francisco.  Cal. 
He  entered  the  service  of  the  Baltimore  &  Ohio  on  January  1. 
1914,  as  ass^istant  general  manager  at  Cincinnati.  Ohio,  of  the 
Baltimore  &  Ohio  Southwestern-Cincinnati,  Hamilton  &  Dayton, 
and  later  in  the  same  year  was  promoted  to  general  manager  of 
these  lines.  In  July.  1916.  he  was  appointed  vice-president  in 
charge  of  operation  and  maintenance  of  the  Baltimore  &  Ohio 
System,  with  headquarters  at  Baltimore.  Md.,  and  held  that  posi- 
tion until  July  1.  1918,  when,  under  federal  control  of  the  rail- 
roads, he  was  appointed  manager  of  the  Xew  York  properties  of 
the  Baltimore  «!t  Ohio,  including  the  Station  Island  lines.  In 
September.  1919.  he  left  the  Baltimore  &  Ohio  to  become  presi- 
dent of  the  Rock  Hill  Iron  &  Coal  Company  and  associated  cor- 
porations, including  the  East  Broad  Top  Railroad  S:  Coal  Com- 
pany, with  office  at   X'ew   York. 

The  Keller  Pneumatic  Tool  Company  announces  the  re- 
moval of  its  Chicago  branch  to  larger  and  more  ui)-to-date 
salesrooms  and  service  station.  This  branch  is  now  loc.itcd 
on  the  main  floor  in  the  Transportation  buikhng.  624  South 
Dearborn  street.  Chicago,  where  a  complete  stock  of  tools  and 
parts  wir  be  maintained.  ,      . 

Fred  H.  Dorner.  \Yells  building.  Milwaukee.  Wis.,  lias  Ihhu 
appointed  sales  representative  for  the  .American  Spiral  Spring 
&  Manufacturing  Company  in  Wisconsin  and  the  northern 
peninsula  of  Michigan.  McCreery  &  Taussig.  Railway  Ex- 
change building,  St.  Louis.  Mo.,  have  been  appointed  sales 
representatives  for  the  company  in  Missouri  and  southern 
Illinois. 


J.    M.    Davis 


Tile  Jones  &  Langlilin  Steel  Company  of  Pittsburgh,  Pa.,  lus 
purchased  15  acres  of  ground  with  a  2,700-ft.  frontage  on  Lake 
Michigan,  just  east  of  the  Illinois-Indiana  >tate  line,  near  Chi- 
cago. This  company  already  owns  other  land  in  the  Calumet 
district  and  it  is  reported  that  plans  are  being  made  to  build  a 
steel  plant   in  that  district.        = 

Robert  L.  P.ridgman.  Xew  England  representative  of  the  L.  S. 
Starrett  Company.  Athol,  Mass..  died  suddenly  on  May  7,  at  the 
age  of  i<7.  at  his  home  in  I'.elchertown,  Mass.  Previous  to  m)8, 
when  he  Ijccame  connecte-d  with  the  L.  S.  Starrett  Compan>  as 
Xew  England  re])re.-;eiitative.  .Mr.  Hridgman  servcxi  for  over  30 
years  as  representative  of  the  .\thol  Machine  Company. 

Last  January  thi'  interest-^,  along  with  all  patents  and  patent 
rights,  of  the  Duntley  Pneumatic  Tool  Company  were  acquired 
by  the'H.  O  King  Comitany.  engineers  and  tools  makers  of  Chi- 
cago, at  which  time  Mr.  King,  president  of  the  H.  O.  King  Com- 
pany, organized  the  Duntley-King  Pneumatic  Tool  Company. 
Tiii>  new  company  is  now  in  production  on  a  full  line  of  pneu- 
matic to(.-ls  and  accessories,  with  general  offices  and  factory  at 
1143  Diversey  Parkway.  Chicago. 

J.  A.  Rittenhouse,  superintendent  of  the  Pullman  Company, 
with  headquarters  at  Philadelphia.  Pa.,  has  been  transferred 
to  Detroit.  Mich.,  with  jurisdiction  over  the  Detroit,  Buttalo 
and  Cleveland  districts.  W.  .A.  Hartley,  assistant  to  the  assistant 
general  manager,  with  headquarters  at  Philadelphia.  Pa.,  has 
been  given  jurisdiction  over  car  movements  and  other  matters 
local  to  the  Philadelphia  district.  J.  T.  Ramsom.  assistant  gen- 
eral manager,  with  headquarters  at  Washington,  D.  C,  ha^  been 
given  jurisdiction  over  all  matters  general  in  character,  affecting 
the  Philadelphia  district. 

E.  C.  Sattley.  a>sociated  for  20  year>  with  the  Page  Steel 
S:  \\  ire  Company  at  Pittsburgh  and  Monessen.  serving  a  large 
part  of  the  time  as  general  manager,  has  joined  R.  J.  Jones, 
formerl>  manager,  and  Oliver  G.  Boyd,  formerly  secretar}-,  of 
the  Tube  &  Pipe  Supply  Company,  in  forming  a  new  corporation 
under  the  name  of  the  Iron  &  Steel  Products  Companj-.  with 
offices  at  230  I'ifth  avenue.  Pittsburgh,  Pa.  The  new  organiza- 
tion will  continue  the  business  heretofore  conducted  by  the  Tube 
iS:  Pipe  Supply  Company.  E.  C.  Sattley  is  president,  R.  J.  Jones, 
vice-president,  and  Oliver  G.  Boyd,  secretary  and  treasurer  of 
the  new  company. 

Willier  Eckels  has  been  appointe<l  western  sales  manager,  with 
liead<|uarters  in  the  People's  Gas  building,  Chicago,  for  the  Stand- 
.ird  Coupler  Company.  Xew  York.  Mr.  Eckels  graduated  from 
Pennsylvania  State  College  with  the  degree  of  mechanical  engi- 
neer and  has  been  with  the  .Standard  Coupler  Company  since 
N12.  witli  the  exception  of  one  year  when  he  served  as  lieutenant 
in  tlie  35th  Engineers.  A.  E.  F.,  in  I-'rance  and  England.  E.  G. 
Coodwin  lias  been  appointed  chief  engineer  of  the  same  company, 
with  headquarters  at  Xew  York;  vice  R.  D.  Gallagher.  Jr., 
resigned.  Mr.  Goodwin  received  his  technical  education  in  the 
X'irsinia  Polytechnic  Institute  and  has  been  connected  with  the 
Norfolk  ^  Western  in  its  engineering  departmtiit  for  eleven 
years. 

Harry  W.  Finnell  has  become  connecte<l  with  the  sales  de- 
partment of  the  .Automatic  Straight  .\ir  lirake  Company,  with 
iieadquarters  at  the  company's  general  offices,  210  Eleventh  ave- 
nue, Xew  ^"ork  City.  Mr.  Finnell  served  w  ith  the  Qiicago 
Railway  Equipment  (ompany  from  1906  to  1909  as  railway  sales 
manager  and  later  !)eeame  as'^istant  to  jiresident  of  tfle  Carbon 
Steel  Company.  Pittsburgh,  Pa.  In  1914,  he  was  appointed  gen- 
eral mana.ger  of  the  IKiiry  Gjessel  Company.  Chicago,  and  dur- 
ing 1915  and  1916  w;i;  vice-president  of  Templeton.  Kenley  &  Co., 
Ltd..  Chicago.  He  was  manager  of  the  War  Industries  Bureau 
for  [lliiiois.  and  \\a>  .ilso  .iffiliated  with  the  War  Indu.-strics  Board, 
since  which  time  he  ha-  been  in  the  exyxirt  business,. 

Homer  J.  F«irs}th(,  manager  of  the  construction  division  of 
tlie  engineering  department  of  E-  L  Du  Pont  dc  Nemours  &  Co., 
liK..  VVihnington.  Del.,  ha-  been  transferred  to  the  position  of 
assistant  general  manager  of  the  Hyatt  Roller  Bearing  Com- 
pany. Newark.  X.  J  a  subsidiary  of  tb.e  (ieneral  Motors  Cor- 
poration. Mr.  Forsythe  has  a  wide  experience  in  machine  shop 
work,  having  been  with  t!io  engineering  department  of  the  Du 
Pont  Company  since  .\ugust.  1906.  when  he  began  work  at  the 
Wilmington  office  as  e-timator.  Later  he  held  executive  posi- 
tion- at  the  Brandywine  shops,  Wilmington,  and  during  the  war 
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he  was  made  manager  of  the  combined  Wilmington  shops  which 
were  engaged  in  the  construction  of  material  for  the  war  plants. 
Since  the  war,  Mr.  Forsythe  served  as  manager  of  the  con- 
struction division  of  the  engineering  department. 


A.   p.   Van   Schaick 


..,    ,^V  Page    Steel   &    Wire    Company 

A.  P.  Van  Schaick  has  been  appointed  general  manager  of  sales 
of  the  Page  Steel  &  Wire  Company,  with  headquarters  in  the 
Grand  Central  Terminal,  New  York,  succeeding  C.  E.  Sattley, 
resigned.  Mr.  Van 
Schaick  began  his  busi- 
ness career  in  1903,  at 
which  time  he  left  Will- 
iams College,  Williams- 
town,  Mass.,  to  enter  the 
railroad  sales  department 
of  the  Pittsburgh  Plate 
Glass  Company,  with 
headquarters  in  Chi- 
cago. From  1906  to 
1910  he  was  in  the  em- 
ploy of  the  Universal 
Railway  Supply  Com- 
pany, with  headquarters 
in  the  same  city,  resign- 
ing from  that  position 
during  the  latter  year 
to  become  district  sales 
manager  of  the  Lacka- 
wanna Steel  Company 
at  Chicago.  In  May, 
1919,    he     went    to    the 

American  Chain  Company,  Inc.,  Bridgeport,  Conn.,  as  special 
representative,  with  headquarters  in  Chicago,  and  subsequently 
was  appointed  assistant  general  manager  of  sales  of  the  same  com- 
pany at  New  York.  On  January  1,  1921,  he  was  promoted  to  gen- 
eral manager  of  sales  of  the  American  Chain  Company  and  other 
subsidiary  companies,  and  now  becomes  also  general  manager  of 
sales  of  the  Page  Steel  &  Wire  Company.  Mr.  Van  Schaick  has 
been  active  in  the  work 
of  railway  supply  organ- 
izations and  especially  of 
the  national  Railway 
Appliances  Association. 
He  was  elected  a  mem- 
ber of  the  executive  com- 
mittee of  this  associa- 
tion in  1910,  vice-presi- 
dent in  1911,  and  presi- 
dent the  following  year. 

W.  T,  Kyle,  who  has 
been  appointed  assistant 
general  manager  of  sales 
of  the  Page  Steel  &  Wire 
Company,  was  born  in 
1883,  at  Baltimore,  Md. 
He  was  educated  in  the 
high  schools  and  took 
academic  courses  in  va- 
rious academies,  spe- 
cializing in  civil  engi- 
neering.       In      1901      he 

began  an  apprenticeship  course  with  the  Bell  Telephone  Com- 
pany at  Philadelphia,  Pa.,  and  two  years  later  went  with  the 
American  Pipe  &  Construction  Co.,  Philadelphia,  as  district 
superintendent,  on  general  railroad  construction  work.  He  left 
that  position  in  1908,  to  go  to  the  Duplex  Metals  Company,  New 
York,  as  a  salesman,  and  later  became  sales  manager  of  the  satne 
company.  In  1914  he  went  to  the  Okonite  Company  as  special 
representative  at  New  York.  In  1916  he  entered  the  service  of  the 
Page  Steel  &  Wire  Company  as  sales  manager  of  its  Armco  wire 
department  at  New  York  and  on  April  1  was  promoted  to  as- 
sistant general  manager  of  sales,  with  headquarters  at  New  York, 
All  the  company's  general  sales  are  now  handled  at  New  York 
for  both  the  Adrian,  Mich.,  and  the  Monessen,  Pa.,  plants.  Mr. 
Kyle  served  in  1917  and  1918  as  chairman  of  the  Railway  Signal 
Appliance  Association,  and  is  now  chairman  of  the  Railway 
Telegraph  &  Telephone  Appliance  Association. 


TRADE   PUBLICATIONS 


W.  T.    Kyle 


CoxE  Stoker. — The  Coxe  stoker  is  described  and  fully  illus- 
trated in  a  29-page  booklet  issued  by  the  Combustion  Engineering 
Corporation,  New  York.  The  results  of  economy  and  capacity 
tests  on  1,000  hp.  units  are  given,  also  coal  analyses. 

Easy-Cut  Ground  Taps.— John  Bath  &  Co.,  Inc.,  Worcester, 
Mass.,  has  recently  issued  an  8-page  bulletin  describing  a  precision 
tap  which  removes  metal  easily  and  produces  an  accurate  threaded 
hole.  A  table  of  sizes  e.stablished  by  the  National  Screw  Thread 
Commission  on  Taps  is  included. 

Stelute. — A  new  method  of  obtaining  increased  cutting  speed, 
the  latest  advances  in  machine-tool  practice,  heat  charts,  tables 
and  other  data  concerning  Stellite  tools,  are  included  in  two  new 
textbooks  recently  issued  by  the  Haynes  Stellite  Company,  New 
York.  The  books  are  of  cbnvenient  pocket  size  and  are  well 
illustrated. 

Lateral. — The  cause  and  effect  of  lateral  play,  also  its  remedy, 
are  taken  up  in  a  clear  and  comprehensive  manner  in  Catalogue 
No.  6,  recently  issued  by  the  Smith  Locomotive  Adjustable  Hub 
Plate  Company,  Chicago.  Illustrations  and  a  chart,  showing  the 
design  of  plate,  width  of  bore,  and  other  details  of  application, 
complete  the  book. 

Boring  Machines. — An  instruction  booklet,  issued  recently  by 
the  Universal  Boring  Machine  Company,  Hudson,  Mass.,  contains 
37  pages  devoted  to  the  setting  up,  leveling  and  operation  of  Uni- 
versal horizontal  boring  machines  made  by  this  company.  De- 
tailed illustrations  show  the  possible  adjustments  and  proper 
methods  of  operating  these  machines  with  red  arrows  indicating 
the  cautions  to  be  observed. 

Automatic  Lowering  Jacks. — The  Duff  Manufacturing  Com- 
pany, Pittsburgh,  Pa.,  is  distributing  a  new  bulletin,  No.  306, 
which  illustrates  and  describes  their  line  of  automatic  lowering 
jacks.  This  type  of  jack,  which  is  made  in  a  wide  variety  of 
heights,  especially  suitable  for  use  in  car  repair  shops  and  bridge 
work,  is  adapted  for  raising  loads  of  any  kind  where  a  lifting 
capacity  of  25  tons  or  less  is  required. 

Vanadium. — A  50-page  book  on  Vanadium,  In  War  and  Peace, 
has  been  issued  by  the  Vanadium  Corporation  of  America,  New 
York.  After  a  brief  outline  of  the  early  history  of  vanadium 
and  an  interesting  description  of  the  ore  supply  at  Mina  Ragra, 
Peru,  numerous  illustrations  and.  suggestions  for  the  application 
of  the  finished  product  are  given,  also  two  charts  showing  the 
physical  properties  of  vanadium  steel  at  different  draw-back 
temperatures. 

Alloy  Steels. — Joseph  T.  Ryerson  &  Son,  Chicago,  have  re- 
cently published  a  95-page  booklet  on  the  heat  treatment  of  alloy 
steels,  entitled  "The  Ryerson  Handbook  on  Alloy  Steels."  The 
book  is  written  in  an  accurate  and  interesting,  but  non -technical 
style,  and  covers  in  separate  chapters  the  quality,  manufacture, 
heat  treating  and  testing  of  alloy  steels,  as  well  as  many  other 
features,  including  a  description  of  quenching  equipment,  fur-^ 
naces,  etc.,  and  specifications. 

Water  Softeners. — Refinite,  a  substance  for  softening  water  in 
textile  mills,  laundries,  institutions,  hotels,  etc.,  and  the  Booth 
lime  soda  water  softener,  especially  adapted  for  the  use  of  rail- 
roads, municipalities,  and  the  larger  steam  power  and  centra? 
heating  plants,  are  each  described  in  detail  in  separate  treatises 
recently  issued  by  the  Refinite  Company,  Omaha,  Neb.  A  number 
of  illustrations  showing  the  construction  and  typical  installations 
of  each  of  these  systems  are  contained  in  these  catalogues. 

Grinding  Machines. — A  general  description,  specifications,  il- 
lustrations and  lists  of  attachments  and  repair  parts  for  Bath 
Universal  grinding  machines  are  pven  in  a  well-arranged  cata- 
logue of  18  pages  recently  issued  by  the  Universal  Grinding  Ma- 
chine Company,  Fitchburg,  Mass.  The  massive  proportions  of 
the  bed,  column,  knee,  table,  etc.,  the  wide  range  of  work  and 
traverse  speeds,  liberal  bearings,  the  accuracy  of  the  automatic 
feeds,  and  the  centralized  location  of  operation  at  the  front  of 
table  are  some  of  the  interesting  features  explained. 
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Railroad  shop  and  roundhouse  men  have  become  adepts  in 
making  the  most  of  the  machine  tools  and  shop  equipment 

available,  usually  finding  some  way  to 
Overhaul  accomplish  the  results  desired  no  mat- 

the  Old  ter    how    great    the    handicap.     Old 

Machines  equipment  is  a  serious  drawback,  how- 

ever, especially  if  out  of  repair,  and 
some  men  do  not  fully  realize  the  present  need  and  possibility 
of  tuning  up  all  shop  machinery  for  greater  production. 
Many  old  machines  are  too  antiquated  to  be  of  value  except 
for  scrap  but,  on  the  other  hand,  the  arrangement  for  more 
powerful  drive,  increasing  speed  or  feed  range,  or  strength- 
ening some  weak  point  may  improve  certain  machines  and 
make  them  real  production  tools.  Advantage  should  be  taken 
of  the  present  opportunity  to  bring  shop  and  enginehouse 
machinery  and  equipment  up  to  the  best  possible  state  of 
repair.  Repair  gangs  can  be  organized  and  taught  the  im- 
portance of  careful,  periodical  inspection  and  repair.  This 
will  enable  machines  to  be  kept  in  operation  with  the  fewest 
possible  delays,  and  in  certain  cases  the  discovery  of  a  weak 
or  worn  part  will  enable  this  part  to  be  replaced,  thus  pre- 
venting a  breakdown  during  some  subsequent  rush  period. 
A  great  saving  can  be  effected  by  developing  and  keeping  in 
good  repair  time-saving  jigs  and  fixtures  which  have  demon- 
strated their  value  in  actual  service.  Careful  judgment  should 
be  used  in  the  manufacture  of  these  jigs  because  it  is  possible 
to  go  into  refinements  which  are  in  no  way  warranted.  The 
initial  cost  must  always  be  balanced  against  the  amount  of 
work  and  possible  savings.  The  recent  government  valuation 
showed  a  great  abundance  of  small  tools  of  all  sizes,  kinds 


and  conditions  of  usefulness  and  it  is  apparent  that  real 
economy  can  be  effected  by  a  little  attention  to  the  deter- 
mination of  standards  for  these  tools  which  are  shown  by 
experience  to  be  satisfactory'. 


Roundhouse  vs. 

Back  Shop 

Repairs 


It  is  important  to  maintain  accurate  figures  regarding  the 
cost  of  operating  and  maintaining  cars  and  locomotives  in 

order  that  equipment  may  be  handled  in 
such  a  way  as  to  produce  a  maximum 
return  for  every  dollar  invested.  The 
case  carmot  be  put  more  plainly  than 
was  done  recently  by  a  prominent  me- 
dianical  engineer  in  discussing  running  repair  work  which 
should  be  handled  in  roundhouses  as  against  back  shops.  He 
said,  "On  some  railroads  it  is  a  cwnmonly  accepted  belief 
that  minimum  repair  costs  are  attained  by  keeping  equipment, 
particularly  locomotives,  in  service  as  long  as  possible  be- 
tween shoppings.  Other  roads  follow  the  practice  of  shop- 
ping locomotives  oftener  and  doing  little  mechanical  work 
on  them  in  the  roundhouse.  It  is  not  uncommon  on  a  rail- 
road, which  follows  to  extremes  the  practice  of  keeping 
locomotives  out  of  the  shop  as  long  as  possible,  to  see  work 
properly  belonging  under  the  head  of  heavy  repairs  done 
piecemeal  in  the  roundhouse,  care  being  taken  to  see  that 
the  cost  of  work  done  at  each  interval  does  not  exceed  the 
amount  allotted  for  light  or  running  repairs.  There  is 
obviously  a  limit  beyond  which  such  a  policy  cannot  be 
pursued  without  making  repairs  cost  more  per  dollar  earned 
than   would  be  necessary   if  locomotives  were   shc^ped  at 
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he  was  made  manager  of  the  combined  Wilmington  shops  which 
were  engaged  in  the  construction  of  material  for  the  war  plants. 
Since  the  war,  Mr.  Forsythe  served  as  manager  of  the  con- 
struction division  of  the  engineering  dciiartment. 


A.    p.    Van    Schaick 


Page    Steel    &    Wire    Company 

A.  P.  Van  Schaick  has  been  appointed  general  manager  of  sales 
of  the  Page  Stetl  &  Wire  Company,  with  headquarters  in  the 
Grand  Central  Terminal,  New  York,  succeeding  C.  E.  Sattley, 
resigned.  Mr.  Van 
Schaick  began  his  luisi- 
ncss  career  in  1V0.>.  at 
which  time  he  left  W  ill- 
iams  College.  Williams- 
town,  Mass..  to  enter  the 
railroad  sales  departmint 
of  the  Pittsburgh  Plate 
Glass  Company,  with 
headquarters  in  Chi- 
cago. From  1006  t<' 
1910  he  was  in  the  em- 
ploy of  the  Universal 
Railway  Supi>Iy  Com- 
pany, with  headquarters 
in  the  same  city,  riesign- 
ing  from  that  position 
during  the  latter  year 
to  become  district  sales 
manager  of  the  Lacka- 
wanna Steel  Company 
at  Chicago.  In  May, 
1919,     he     went     to     the 

American  Chain  Company,  Inc.,  Bridgeport,  Conn.,  as  special 
representative,  with  heathiuarters  in  Chicago,  and  subse(iuently 
was  appointed  assistant  general  manager  of  sales  of  the  same  com- 
pany at  New  York.  On  J.inuary  1,  1921,  he  was  promoted  to  gen- 
eral manager  of  sales  of  the  American  Chain  Company  and  other 
subsidiary  companies,  and  now  becomes  also  general  manager  of 
sales  of  the  Page  Steel  &•  Win-  Company.  Mr.  Van  Schaick  has 
been  active  in  the  work 
of  railway  supply  organ- 
izations and  especially  of 
the  national  Railway 
.Appliances  Association. 
He  was  elected  a  mem- 
ber of  the  executive  com- 
mittee of  this  associa- 
tion in  1910,  vice-presi- 
dent in  1911,  and  presi- 
dent  the   following  year. 

W.  T.  Kyle,  who  has 
been  appointed  as>ista:it 
general  manager  of  sali-s 
of  the  Page  Steel  &  W  ire 
Company,  was  born  in 
1883,  at  Baltimore,  Md. 
He  was  educated  in  the 
high  schools  and  took 
academic  courses  in  va- 
rious academies,  spe- 
cializing in  civil  engi- 
neering.       In      1901      he 

liegan  an  apprenticeslii])  coutm-  with  ihe  Bell  Telephcjue  Com- 
pany at  Philadelphia,  Pa.,  and  two  years  later  went  with  the 
.American  Pipe  &  Construction  Co..  Philadelphia,  as  district 
suiierintendent,  on  general  railroad  construction  work.  He  left 
that  position  in  1908,  to  go  to  the  Duplex  Metals  Company.  New- 
York,  as  a  salesman,  and  later  became  sales  manager  of  the  same 
company.  In  1914  he  went  to  the  Okonite  Company  as  special 
representative  at  New  York.  In  1916  he  entered  the  service  of  the 
Page  Steel  &  Wire  Company  as  sales  manager  of  its  Armco  wire 
department  at  New  York  and  on  .\pril  1  was  promoted  to  as- 
sistant general  manager  of  sales,  with  headquarters  at  New  York. 
.Ml  the  company's  general  sales  are  now  handled  at  New  York 
for  both  the  Adrian,  Mich.,  and  the  Monessen,  Pa.,  plants.  Mr. 
Kyle  served  in  1917  and  1918  as  chairman  of  the  Railway  Signal 
.Apl)liance  Association,  and  is  now  chairman  of  the  Railway 
Telegraph  &  Telephone  .Appliance  .Association. 


TRADE   PUBLICATIONS 


V»'.    T.    Kyle 


C'o.XE  Stoker. — The  Coxe  stoker  is  described  and  fully  illus- 
trated in  a  29-page  booklet  issued  by  the  Combustion  Engineering 
Corporation,  New  York.  The  results  of  economy  and  capacity 
tests  on   1,000  lip.  units  are  given,  also  coal  analyses. 

Easy-Cut  Ground  T.\ps. — John  Bath  &  Co.,  Inc.,  Worcester, 
Mass.,  has  recently  issued  an  8-page  bulletin  describing  a  precision 
tap  which  removes  metal  easily  and  produces  an  accurate  threaded 
hole.  A  table  of  sizes  established  by  the  National  Screw  Thread 
Commission  on  Taps  is  included. 

.Stellite.— A  new  method  of  obtaininii  increased  cutting  speed, 
the  latest  advances  in  machine-tool  practice,  heat  charts,  tables 
and  other  data  concerning  Stellite  tools,  are  included  in  two  new 
te.xtbooks  recently  issued  by  the  Haynes  Stellite  Company,  New 
"^'ork.  The  books  are  of  convenient  pocket  size  and  are  well 
illustrated. 

Lateral. — The  cause  and  effect  of  lateral  play,  also  its  remedy, 
arc  taken  up  in  a  clear  and  comprehensive  manner  in  Catalogue 
Xo.  6,  recently  issued  by  the  .Smith  Locomotive  Adjustable  Hub 
Plate  Company,  Chicago.  Illustrations  and  a  chart,  showing  the 
design  of  plate,  width  of  bore,  and  other  details  of  application, 
complete  the  book. 

Boring  M.^CHINES. — An  instruction  booklet,  issued  recently  by 
the  Universal  Boring  Machine  Company,  Hudson,  Mass.,  contains 
37  pages  devoted  to  the  setting  up.  leveling  and  operation  of  Uni- 
versal horizontal  boring  machines  made  by  this  company.  De- 
tailed illustrations  show  the  possible  adjustments  and  proper 
methods  of  operating  these  machines  with  red  arrows  indicating 
the  cautions  to  be  observed. 

Automatic  Lowering  J.\cks. — The  Duff  Manufacturing  Com- 
pany, Pittslnirgh,  Pa.,  is  distributing  a  new  bulletin,  Xo.  308. 
which  illustrates  and  describes  their  line  of  automatic  lowering 
jacks.  This  type  of  jack,  which  is  made  in  a  wide  variety  of 
lieights,  especially  suitable  for  use  in  car  repair  shops  and  bridge 
work,  is  adapted  for  raising  loads  of  any  kind  where  a  lifting 
capacity  of  2.^  tons  or  less  is  required. 

Vanadium. — A  50-page  book  on  \'anadium.  In  War  and  Peace. 
Iia>  been  issued  by  the  X'anadium  Corporation  of  America,  Xew 
\'ork.  -After  a  brief  outline  of  the  early  history  of  vanadium 
and  an  interesting  description  of  the  ore  supply  at  Mina  Ragra. 
Pern,  numerous  illustrations  and.  suggestions  for  the  application 
of  the  finished  product  are  given,  also  two  charts  showing  the 
physical  properties  of  vanadium  steel  at  different  draw-back 
temperatures. 

Alloy  Steels. — Joseph  T.  Ryerson  &  Son,  Chicago,  have  re- 
cently published  a  95-page  booklet  on  the  heat  treatment  of  alloy 
steels,  entitled  "The  Ryerson  Handbook  on  Alloy  Steels."  The- 
book  is  written  in  an  accurate  and  interesting,  but  non-technical 
style,  and  covers  in  separate  chapters  the  quality,  manufacture, 
heat  treating  and  testing  of  alloy  steels,  as  well  as  many  other 
features,  including  a  d<'scription  of  quenching  equipment,  fur- 
naces, etc.,  and  specifications. 

Water  Softeners. —  Refinite.  a  substance  for  softening  water  in 
textile  mills,  laundries,  institutions,  hotels,  etc.,  and  the  Booth 
lime  soda  water  softener,  especially  adapted  for  the  use  of  rail- 
roads, municipalities,  and  the  larger  steam  power  and  central 
heating  plants,  are  each  described  in  detail  in  separate  treatises 
recently  issued  by  the  Refinite  Company.  Omaha,  Xeb.  A  number 
of  illustrations  showing  the  construction  and  typical  installations 
of  each  of  these  systems  are  contained  in  these  catalogues. 

Grinding  Machines. — A  general  description,  specifications,  il- 
lustrations and  lists  of  attachments  and  repair  parts  for  Bath 
Universal  grinding  machines  are  given  in  a  well-arranged  cata- 
logue of  18  pages  recently  issued  by  the  Universal  Grinding  Ma- 
chine Company,  Fitchburg,  Mass.  The  massive  proportions  of 
the  bed,  column,  knee,  table,  etc ,  the  wide  range  of  work  and 
traverse  speeds,  liberal  bearings,  the  accuracy  of  the  automatic 
feeds,  and  the  centralized  location  of  operation  at  the  front  ot 
table  are  some  of  the  interesting  feature^  explained. 
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Railroad  shop  and  roundhou.-;e  men  have  become  adepts  in 
making  the  most  of  the  machine  tools  and  shop  equipment 

available,  usually  finding  some  way  to 
Overhaul  accomplish  the  results  desired  no  mat- 

the  Old  ter    how    great    the    handicap.      Old 

Machines  equipment  is  a  serious  drawback,  how- 

ever, especially  if  out  of  repair,  and 
some  men  do  not  fully  realise  the  present  need  and  possibility 
of  tuning  up  all  shop  machiner\-  for  greater  production. 
Many  old  machines  are  too  antiquated  to  be  of  value  except 
for  scrap  but,  on  the  other  hand,  the  arrangement  for  more 
powerful  drive,  increasing  sjK'ed  or  feed  range,  or  strength- 
ening some  weak  point  may  improve  certain  machines  and 
make  them  real  production  tools.  .Advantage  should  be  taken 
of  the  present  0])portunity  to  bring  shop  and  enginehouse 
machinery  and  equipment  up  to  the  best  possible  state  of 
repair.  Repair  gangs  can  be  organized  and  taught  the  im- 
portance of  careful,  periodical  inspection  and  repair.  This 
will  enable  machines  to  be  kept  in  operation  with  the  fewest 
possible  delays,  and  in  certain  cases  the  discover}'  of  a  weak 
or  worn  part  will  enable  this  part  to  be  replaced,  thus  pre- 
venting a  breakdowTi  during  some  subsequent  ru.sh  period. 
A  great  saving  can  be  effected  by  developing  and  keeping  in 
good  repair  time-saving  jigs  and  fixtures  which  have  demon- 
strated their  value  in  actual  service.  Careful  judgment  should 
oe  used  in  the  manufacture  of  these  jigs  because  it  is  possible 

o  go  into  refinements  which  are  in  no  way  warranted.  The 
"nitial  cost  must  always  be  balanced  against  the  amount  of 

vork  and  possible  savings.  The  recent  government  valuation 
showed  a  great  abundance  of  small  tools  of  all  sizes,  kinds 


and  conditions  of  usefulness  and  it  is  apparent  that  real 
ectjnomx-  can  be  effected  Ijy  a  little  attention  to  the  deter- 
mination of  standards  for  these  tools  which  are  shown  by 
experience  to  be  satisf actor}-. 


Roundhouse  vs. 

Back  Shop 

Repairs 


It  is  important  to  maintain  accurate  figures  regarding  the 
cost  of  ojx.Tating  and  maintaining  cars  and  locomotives  in 

order  that  equipment  may  l>e  handled  in 
such  a  way  as  to  produce  a  m  iximura 
return  for  ever}-  dollar  investtxl.  The 
case  cannot  l>e  put  more  plainly  than 
was  done  recently  by  a  prominent  me- 
chanical engincvr  in  discussing  running  repair  work  which 
.should  ije  handled  in  roundhouses  as  against  back  shops.  He 
said.  "On  some  railroads  it  is  a  commonly  accepted  l)elief 
that  minimum  repair  costs  are  attaintxl  l)y  keeping  e<iuipment, 
particularly  locomotives,  in  service  as  long  as  jx)ssil)le  Ije- 
tweeii  shoppings.  Other  roads  follow  the  practice  of  shop- 
ping ItKumotives  oftener  and  doing  little  mechanical  work 
on  them  in  the  roundhouse.  It  is  not  uncommon  on  a  rail- 
road, which  follows  to  extremes  the  practice  of  keeping 
locomotives  out  of  the  shop  as  long  as  jwssible,  to  see  work 
projierly  ]>elonging  under  the  head  of  hea\-}-  repairs  done 
piecemeal  in  the  roundhouse,  care  l)eing  taken  to  see  that 
the  cost  of  work  done  at  each  inter\'al  does  not  exceed  the 
amount  allotted  for  light  or  running  repairs.  There  is 
obviously  a  limit  l>eyond  which  such  a  policy-  cannot  be 
]iursued  without  making  repairs  cost  more  per  dollar  earned 
than    would    be   necessary   if   locomotives   were   shop|Ded   at 
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reasonable  intervals.     The  repairs  could  then  be  more  con-  of  industry.     Working  people  furnish  the  manual  skill  and 

veniently  and  thoroughly  made  without  unnecessary  repeti-  labor.    Both  should  constantly  increase  their  efficiency.    The 

tion  of  such  operations  as  tearing  down  and  reassembling  increasing  efficiency  of  both  will    result    in    a    constantly 

parts.     The  limit  at  which  roundhouse  repxairs  cease  to  be  increasing  product  in  proportion  to  the  capital  invested  and 

profitable  should  be  determined  separately  for  different  rail-  the  number  of  workers.     Equitable  division  of  this  increased 

roads.     This  limit  will  probably  be  different  for  different  product  would  and  should  result  in  increasing  returns  to 

types  or  classes  of  power,  and  also  for  different  parts  of  tlie  both. 

same  railway  system.  The  mechanical  department  should  Increases  of  industrial  efficiency  and  output  will,  how- 
determine  such  a  limit  for  each  type  or  class  of  power  and  ever,  be  seriously  hindered  or  prevented  if  either  of  the 
be  guided  by  it  in  formulating  the  policy  of  the  road  as  partners  in  industry,  capital  and  labor,  constantly  tries  to 
regards  locomotive  repairs."  defeat  all  efforts  of  the  other  partner  to  secure  increases  of 

efficiency  and  output.     This  is  virtually  what  is  being  done 

in  many  industries  now.      Capital  is  constantly  trying  to 

During  the  long  controversy  over  wage  rates,  many  argu-  increase  production  in  proportion  to  the  amount  invested  and 

ments  were  presented  regarding  comparative  wage  scales  and  the  men  employed.     The  members  of    many    labor  unions, 

other  factors  on  which  wages  are  based  under  reactionary  leadership,  are  just  as  constantly  trying  to 

Wages,  Cost  under  the  Transportation  Act.    Funda-  prevent  increases  of  output.     These  reactionary  leaders  are 

of  Living  and       mentally,  however,  the  wages  paid  and  sometimes  called  "radicals."     They  are,  in  fact,  the  most 

Productive  EfiBciency  the  purchasing  power  of    these  wages  reactionary  men  in  civilized  countries.    If  they  should  accom- 

depend  on  the  production  of  all  classes  plish  all  they  attempt,  the  efficiency    of    modem    industry 
of  workers.    At  the  present  time  it  is  particularly  important  would  be  destroyed  and  its  output  so  reduced  that  everj- 
that  this  matter  be  thoroughly  understood,  and  an  editorial  workingman's  family  would  suffer  curtailment  of  its  com- 
which  appeared  recently  in  the  Railway  Age  dealing  with  forts  and  luxuries.     These  labor  leaders  restrict  the  number 
some  phases  of  this  subject  is  therefore  reprinted   below,  of  brick  that  men  can  lay;  they  insist  upon  classifications 
In  the  recent  wage  hearings  before  the  Railroad  Labor  which  increase  the  number  of  men  employed  to  do  a  given 
Board  some  of  the  labor  leaders  protested  against  the  policy  job;  they  exhaust  their  ingenuity  in  devising  ways  to  curtail 
of  changing  wages  according  to  changes  in  the  cost  of  living,  not  only  the  number   of    hours    which    men  work,  but  the 
The   American  Federation   of  Labor  at  its  convention  in  amount  each  does  in  each  hour  he  does  work.    Every  measure 
Denver  adopted  a  resolution  denouncing  the  basing  of  wages  of  this  kind  tends  to  reduce  the  number  of  houses  built,  the 
wholly    or   mainly  on  the  cost  of  living  as  "a  violation  of  number  of  suits  of  clothes    made,    the    quantity    of    food 
the  whole  philosophy  of  progress  and  civilization  and  a  viola-  produced,  the  amount  of  transportation  rendered, 
tion  of  sound  economic  theory  and  thoroughly  without  logic         No  better  examples  of  the  results  of  these  labor  union 
or  scientific  support."  tactics  could  be  cited  than  are  afforded  by  developments  in 
Most  of  the  advances  in  wages  which  have  been  made  in  recent  years  on  the  railroads  of  this  country.     Until    1917 
this  country  since  before  the  war  have  been  based  on  in-  there  was  a  steady  increase  in  the  amount  of  transportation 
creases  in  the  cost  of  living.     This  has  been  especially  true  service  rendered  in  proportion  to  the  number  of  men  em- 
in  the  railroad  business.    Labor  leaders  were  glad  to  accept  ployed.    Since  then,  while  wages  have  been  greatly  increased, 
advances  in  wages  based  on  the  cost  of  living  when  it  was  the  output  per  anployee  has  sharply  declined, 
increasing.     They  repnidiate  the  principle  now  that  the  cost  In  1913  the  amount  of  public  service  rendered  for  each 
of  living  is  declining.  dollar  of  interest  and  dividends  paid  to  owners  of  railway 
Having  secured  great  advances  in  wages  based  on  increases  securities  was  459  ton-miles   and    47    passenger-miles.     In 
in  the  cost  of  living,  the  labor  leaders  cannot  hope  to  prevent  1917  it  was  582  ton-miles  and  53  passenger-miles.     In  1920 
all  reductions  when  it  is  declining.     The   cost  of  living  is  it  was  611    ton-miles  and   64   passenger-miles.     The  in- 
declining  because  prices  are  declining.    Prices  are  declining  crease  between  1913  and  1920  in  freight  service  rendered 
because  there  is  reduced  demand  for  commodities  at  the  high  for  each  dollar  of  return  paid  to  capital  was  33  per  cent  and 
prices  which  have  prevailed.     Wages  must  be  reduced  when  in  passenger  service  36  per  cent.     Contrast  these  statistics 
prices  sharply  decline,  because  employers  cannot  pay  war  with  tiie  following  regarding  the  production  of  transporta- 
wages  when  they  can  get  only  pre-war  prices  without  being  tion  to  the  wages  paid:    In  1913  for  each  dollar  of  wages 
bankrupted.     In  many  industries    the    wages    being    paid  paid  the  railroads  rendered  245  ton-miles  of  freight  service 
exceed  the  total  earnings  of  those  industries  when   lower  and  25  miles  of  passenger  service;  in  1917,  247  ton-miles 
prices  and  rates  were  in  effect  a  few  years  ago.    In  the  rail-  and  22  passenger-miles;  in  1920,  only  121  ton-miles  and  13 
road  industry,  for  example,  the  total  wages  paid  in  1920  passenger-miles  of  service.     The  decrease  in  transportation 
exceeded  the  total  earnings  of  1916.    The  restoration  of  pre-  output  for  each  doUar  of  wages  paid  between  1913  and  1920 
war  prices  means  in  many  industries  restoration  of  pre-war  was  about  50  per  cent. 

earnings.  No  industry  can  pay  to  labor  all  it  earns.  The  Railway  Age  pointed  out  months  ago  to  labor  leaders 
However,  while  in  a  period  when  prices  are  falling  so  and  their  followers  that  the  only  way  they  could  hope  to 
much  wages  must  oMne  down,  just  as  in  a  period  when  prices  retain  all,  or  even  a  large  part,  of  the  advances  in  wages 
are  greatly  advancing  they  must  go  up,  the  labor  leaders  made  since  before  the  war  was  through  increased  efficiency, 
are  on  a  sound  economic  ground  when  they  condemn  the  High  wages  and  low  efficiency  for  any  considerable  time 
practice  of  basing  wages  wholly  or  mainly  on  the  cost  of  always  have  been  and  always  will  be  incomjxitible  in  any 
living.  A  large  majority  of  the  people  of  the  world  work  industry.  The  labor  leaders  having,  however,  obtained  rules, 
with  their  hands.  If  wages  were  always  to  vary  directly  hours  and  working  conditions  from  the  Railroad  Adminis- 
with  the  cost  of  living,  the  working  people  never  would  get  tration  which  greatly  reduced  the  efficiency  and  output  of 
for  their  work  an  increased  amount  of  comforts  'and  luxuries,  the  average  employee,  sought  to  perpetuate  instead  of  to 
This  would  mean  that  working  people  would  derive  no  eliminate,  to  aggravate  instead  of  to  mitigate,  the  rules  and 
benefits  from  the  material  progress  of  civilization.  If  a  conditions  which  produced  the  demoralization.  They  sought 
large  majority  of  the  people  derived  no  benefit  from  it,  this  at  the  same  time  to  maintain  a  scale  of  wages  which  was 
so-called  "progress"  would  be  misnamed.  incompatible  with  the  gross  inefficiency  that  prevailed.  They 
Upon  what,  then,  should  wages  be  mainly  based?  They  tried  to  both  eat  their  cake  and  have  it.  The  result  was  to 
should  be  mainly  based  on  productive  efficiency.  Capital  force  up  railroad  rates  and  at  the  same  time  bring  the  rail- 
furnishes  the  directing  brains,  the  physical  plant,  the  tools,  roads  to  the  verge  of  bankruptcy.    Largely  in  consequaioe 
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of  these  things,  500,000  railway  men  have  speedily  found 
themselves  out  of  employment,  and  now  $400,000,000  of  the 
wage  advances  has  been  ordered  rescinded. 

The  labor  leaders  are  right — wages  should  not  be  based 
entirely  or  mainly  on  the  cost  of  living.  Furthermore,  in 
the  long  run  they  cannot  and  will  not  be.  Efficiency  of 
production  always  has  and  always  will,  in  the  long  run, 
bring  advances  in  wages  largely  regardless  of  the  cost  of 
living.  Inefficiency  of  production  always  has  and  always 
will,  in  the  long  run,  bring  reductions  of  wages  largely 
regardless  of  the  cost  of  living.  The  highest  wages  in  pro- 
portion to  the  cost  of  living  are,  and  always  will  be,  paid  in 
those  countries  where  the  efficiency  of  capital  and  labor  are 
the  greatest.  The  lowest  wages  in  proportion  to  the  cost  of 
living  are  and  always  will  be  paid  in  those  countries  where 
the  efficiency  of  capital  and  labor  are  the  lowest.  In  the 
United  States  wages  will  increase  more  than  the  cost  of 
living  in  the  future  as  they  have  in  the  f>ast  if  the  productive 
efficiency  of  capital  and  labor  increases,  and  decline  more 
than  the  cost  of  living  if  efficiency  declines. 

Most  of  the  present  generation  of  labor  leaders  are 
engaged  constantly  in  trying  to  reduce  wages  in  proportion 
to  the  cost  of  living  by  trying  to  reduce  productive  efficiency. 
They  may  be  unconscious  of  it,  but  this  is  what  they  are 
doing.  Some  time,  perhaps,  the  workingmen  will  choose 
leaders  who  recognize  not  only  the  truth  that  wages  should 
not  be  based  on  the  cost  of  living,  but  the  additional  truth 
that  in  the  long  run  they  always  have  been  and  always  must 
be  based  upon  productive  efficiency.  The  worst  enemy  the 
workingman  has  is  the  man  who  exhausts  his  ingenuity  and 
energy  in  trying  to  reduce  the  amount  of  efficient  work  that 
workingmen  do. 


involving  single  set-ups,  such  as  some  planing  jobs  and  most 
lathe  work  can  be  done  as  cheaply  in  one  place  as  another. 
The  necessity  of  standardizing  thread  sizes  is  pointed  out; 
this  is  important  because  parts  manufactured  in  the  central 
shop  will  find  their  way  to  different  shops  and  engine  houses, 
and  in  many  cases  will  be  of  absolutely  no  use  unless  the 
thread  sizes  are  interchangeable.  It  is  understood  that 
thread  standardization  cannot  be  obtained  without  suitable- 
mtemal  and  external  thread  gages  of  the  Go-and-Not-Go 
type,  used  in  conjunction  with  master  reference  gages.. 

The  importance  of  grinding  operations  in  central  shops  is 
stressed  throughout  the  article.  Many  advantages  result  from 
the  use  of  grinding  machines,  experience  having  demonstrated 
that  greater  accuracy  and  a  better  finish  are  secured  in  a 
shorter  time  by  grinding  than  by  any  other  method.  In  addi- 
tion the  fact  that  the  finished  operation  is  to  be  performed 
by  grinding  enables  heavier  cuts  to  be  taken  by  the  auto- 
matics, with  resultant  increased  production.  As  in  the  case 
of  external  grinders  it  is  important  to  have  rugged  machines 
for  internal  grinding.  A  diucking  equipment  is  preferred 
and  the  machine  should  have  ample  belt  power  and  rigidity 
to  remove  metal  quickly.  By  the  use  of  production  intemsJ 
grinders  the  cost  of  grinding  the  bores  of  bushings  will  be 
more  than  offset  by  the  advantages  of  accuracy  and  inter- 
changeability. 
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While  most  railroads  are  not  financially  in  a  position  at  the 
present  time  to  establish  centralized  production  shops,  rail- 
road men  are  coming  to  realize  more 
and  more  the  need  for  this  important 
department.  Arrangements  for  han- 
dling duplicate  machine  operations  in 
one  central  department  enable  highly 
productive,  specialized  machines  to  be  s^r^ated  at  this 
point  and  effect  economies  in  manufacture  that  can  be 
obtained  in  no  other  way.  Elsewhere  in  this  issue  is  an 
article  entitled,  "Manufacturing  Standard  Locomotive 
Repair  Paris,"  which  is  devoted  to  a  consideration  of  this 
subject,  and  gives  methods  of  standardizing  small  repair 
parts  and  determining  proper  step  sizes,  together  with 
approved  practices  in  the  manufacture  of  these  duplicate 
parts. 

The  centralized  productirai  shops  must  be  prepared  to 
furnish  parts  in  a  finished  or  semi-finished  state  for  dis- 
tribution to  the  stores  department  and  subsequently  to 
shops  and  engine  houses  tiiroughout  the  system.  Two  bene- 
fits result  from  this  practice.  Not  only  are  the  parts  manu- 
factured in  bulk  at  a  minimum  cost,  but  when  they  can  be 
secured  at  local  shops'  and  terminals  in  a  finished  or  semi- 
finished condition,  very  little  time  is  required  to  fit  them 
to  the  locomotive  or  car  in  question.  Equipment  is,  there- 
fore, repaired  and  returned  to  service  in  a  minimum  length 
or  time  and  this  effects  important  economies  since  the  first 
c>st  of  locomotives  and  cars  is  so  high  that  every  hour  they 
a-e  unnecessarily  held  out  of  service  reduces  the  revenue 
earned  and  allows  interest  and  depreciation  charges  to 
a  cumulate. 

It  is  pointed  out  in  the  article  tiiat  motion  work  pins  and 
b'lshings,  axles,  crank  pins,  valve  motion  levers,  cross- 
h  ads,  piston  rods  and  other  parts  too  numerous  to  mention 
iTiy  be  machined  from  the  rough  casting,  forging  or  bar 
stxk  to  a  finished  or  semi-finished  state.  Machine  opera- 
ti)ns  on  most  of  these  parts  can  be  performed  to  good 
a*  vantage  in  centralized  producticm  shops,  but  operations 


The  history  of  agricultural  development  in  the  United  States 
presents  a  broad  parallel  to  the  develc^ment  of  railway 

transportation.  Beginning  with  vast 
undeveloped  resources,  of  fertile  soil 
in  the  one  case  and  of  revenue  resources 
in  the  other,  the  early  development  in 
each  case  was  extensive  and  not  in- 
tensive; there  was  little  need  for  attentiai  to  efficiency  in  Ae 
utilization  and  exploitation  of  these  resources.  Any  seed 
placed  in  average  soil  will  grow.  But  there  is  a  vast  differ- 
ence between  the  growing  of  crops  on  this  simple  basis  and 
the  scientific  farming  now  becoming  so  general,  by  which 
the  forces  of  nature  are  controlled  through  accurate,  scientific 
knowledge  of  soils  and  fertilizers,  of  seed  quality  and  of 
plant  and  insect  life,  in  order  that  the  soil  resources  may  be 
made  to  produce  the  maximum  of  return  and  at  the  same 
time  be  retained  unimpaired  for  the  future.  Given  a  loco- 
motive— any  locomotive — ,  a  car — any  car — ,  and  a  track — 
any  track  provided  it  is  strong  enough  to  hold  up  the  loco- 
motive— ,  and  traffic  can  be  moved.  But  there  is  a  vast 
difference  between  this  simple  railroad  and  the  type  of  well- 
balanced  transportation  machine  which  is  required  to  more 
traffic  with  the  high  degree  of  efficiency  that  present  condi- 
tions demand  if  the  net  return  is  to  be  sufficient  to  insure 
it  an  unimpaired  future  existence. 

Unfortunately,  the  degree  of  science  which  has  been  de- 
veloped with  the  growth  of  the  transportation  industry  will 
not  compare  favorably  with  that  in  the  field  of  agriculture. 
Science  is  founded  on  facts  and  the  fund  of  fundamental 
facts  pertaining  to  the  railroad  business  is  still  far  from 
adequate.  It  is  true  that  through  the  reports  of  the  carriers 
to  the  Interstate  Commerce  Canmission  a  large  amount  of 
invaluable  data  have  been  gathered  but  these  are  general  in 
character  and  leave  many  specific  problems  untouched. 

One  of  the  most  impcMtant  of  these  problems  so  far  as  the 
mechanical  department  is  concerned  is  the  economics  of 
freight  car  design,  operation  and  maintenance.  Freight  cars 
are  built  by  the  thousands  and,  unfortunately,  very  little 
broad  study  is  given  to  them.  There  are  many  phases  of  the 
freight  car  problem  susceptible  of  scientific  study  by  the  rail- 
roads individually  without  awaiting  the  attention  of  a  central 
agency  such  as  the  Interstate  Commerce  C^nmission  or  even 
the  American  Railway  Association.  For  instance,  how  many 
railroads  have  ever  attempted  to  determine  the  most  economi- 
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cal-  rate  of  depreciation  so  that  when  capital  turnover  is 
balanced  against  the  average  annual  cost  of  maintenance 
throughout  the  life  of  the  equipment,  the  minimum  charges 
to  operating  expenses  may  be  obtained  ?  How  many  railroads 
know  just  what  proportion  of  the  total  cost  of  maintaining 
their  freight  cars  is  chargeable  to  any  specific  series  of  cars? 
The  answer  to  these  questions  are  not  difficult  to  obtain. 
Indeed,  it  is  probable  that  all  of  the  basic  data  required  are 
now  available,  awaiting  only  the  proper  classification  and 
analysis. 

It  is  true  that  such  a  classification  and  analysis  would 
involve  an  outlay,  but  an  outlay  so  small  in  proportion  to 
the  expenditures  involved  that  it  is  inconceivable  that  a 
hundred-fold  return  would  not  be  obtained  by  the  ability  to 
form  sound  judgments  on  a  foundation  of  facts  which  such 
studies  would  make  possible,  instead  of  on  the  basis  of  more 
or  less  unsupported  personal  opinion  and  prejudice  as  is 
necessary  at  present.  With  thousands  of  weak  and  unsuitable 
freight  cars  persistently  retained  in  service,  in  many  cases 
against  the  better  judgment  of  mechanical  department  offi- 
cers, would  it  not  pay  them  to  introduce  such  studies  at  the 
present  time? 

When  mention  is  made  of  "the  characteristics  of  the  steam 
locomotive"  one  immediately  visualizes  the  drawbar  pull- 
speed  curve  and  the  horsepower-speed 
curve,  showing  respectively  the  maxi- 
mum drawbar  pull  and  the  maximum 
horsepower  which  the  locomotive  is 
capable  of  developing  at  all  points 
•within  the  full  speed  range  of  the  locomotive.  These  char- 
'acteristics  undoubtedly  are  of  value  for  the  comparative  study 
of  locomotive  designs,  but  when  considering  the  service  which 
a  freight  locomotive  is  to  render,  the  less  frequently  discussed 
area  which  lies  under  these  two  curves  becomes  a  matter  of 
great  interest. 

As  commonly  operated,  the  freight  locomotive  is  a  pro- 
ducer of  work  rather  than  a  producer  of  power.  The  prob- 
lem is  one  of  performing  a  definite  amount  of  work  within  a 
fixed  distance,  in  which  the  element  of  time  ceases  to  be  a 
factor  at  the  point  where  overtime  no  longer  has  to  be  paid. 
Since  the  fuel  cost  is  about  equal  to  the  cost  of  crew  wages 
in  freight  train  operation,  fuel  economy  in  the  production 
of  the  unit  of  work  becomes  a  matter  of  greater  interest  than 
the  maximum  horsepower  capacity  which  the  locomotive  is 
capable  of  developing  and  the  effect  of  speed  on  the  fuel  con- 
sumption per  unit  of  work  must  be  as  carefully  considered  as 
its  effect  on  punitive  overtime. 

By  inference,  the  use  of  the  horsepower  as  the  unit  of 
capacity  for  freight  locomotives  leads  to  the  assumption  that 
this  capacity  may  be  utilized  to  equal  advantage  irrespective 
of  the  speed  at  which  it  is  attained.  From  the  standpoint  of 
maximum  horsepower  capacity  the  highest  fuel  economy  is 
■not  attained  at  speeds  much  below  30  or  35  miles  an  hour, 
^'hen  the  maximum  horsepower  is  developed.  From  the 
standpoint  of  work,  measured  in  foot-pounds,  it  is  recognized 
in  every-day  practice  that  a  given  tractive  effort  may  be  main- 
tained most  economically  at  speeds  considerably  below  the 
highest  at  which  that  tractive  effort  can  be  maintained. 

Data  from  locomotive  tests  confirm  practical  experience  in 
this  respect  and  show  that  the  maximum  horsepower  capacity 
at  a  given  tractive  effort  can  be  obtained  only  at  the  expense 
of  a  sharp  increase  in  fuel  consumption  per  million  foot- 
pounds of  work  within  a  comparatively  small  range  of  speeds. 
A  Mikado  type  locomotive  capable  of  developing  about  65 
I)er  cent  of  its  starting  tractive  effort  at  25  miles  an  hour 
does  so  with  an  increase  in  fuel  consumption  of  about  55  per 
cent  over  the  amount  required  to  maintain  the  same  tractive 
effort  at  IS  miles  an  hour  and  with  a  36  per  cent  increase 
over  the  amount  required  at  20  miles  an  hour.    For  this  same 


locomotive  there  is  also  a  tendency,  although  much  less  pro- 
nounced, toward  an  increase  in  the  fuel  consumption  per  unit 
of  work  when  speed  increases  are  obtained  by  reducing  the 
tonnage  and  the  cut-off  is  maintained  constant. 

These  facts  are  indicative  of  some  of  the  characteristics  of 
the  steam  locomotive  when  operating  under  conditions  which 
lie  in  the  comparatively  uncharted  area  under  the  cranmonly 
used  characteristic  curves.  Since  they  are  of  great  practical 
importance  in  the  actual  application  of  the  freight  locomo- 
tive to  the  production  of  ton-miles,  it  is  suggested  that  in 
analyzing  test  results  and  locomotive  operation  in  general, 
the  locomotive  be  regarded  more  in  the  light  of  a  work  pro- 
ducer than  of  a  power  producer.  This  will  lead  to  a  more 
accurate  estimation  of  ton-mile  fuel  costs  as  a  factor  in  de- 
termining the  best  methods  of  utilizing  freight  locomotive 
capacity,  without  detracting  in  any  way  from  the  attention 
to  be  given  to  sjjeed  so  far  as  it  affects  the  wage  costs. 


Maintenance  Cost 

of  Combustion 
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Some  American  railroads  have  for  many  years  constructed 
locomotive  boilers  with  ccwnbustion  chambers.     During  the 

last  five  years  their  use  has  become 
quite  general  on  nearly  all  roads  burn- 
ing high  volatile  coal  and  in  most  cases 
the  results  have  been  satisfactor}-. 
However,  combustion  chambers,  like  all 
other  locomotive  appliances,  have  certain  disadvantages. 
Some  roads  have  experienced  considerable  trouble  with 
cracking  of  the  plates  in  the  combustion  chamber  and  some 
mechanical  officers  have  proposed  to  eliminate  the  com- 
bustion chambers  to  overcome  this  difficulty. 

As  the  economy  of  combustion  chambers  is  now  being 
questioned,  it  may  be  pertinent  to  review  the  results  of  in- 
vestigations to  determine  the  benefits  derived  from  this  type 
of  construction.  In  a  locomotive  burning  an  average  grade 
of  bituminous  coal  under  ordinary  conditions  of  firing  over 
50  per  cent  of  the  heat  generated  in  the  firebox  is  due  to  the 
burning  of  the  gases  in  the  fuel.  To  obtain  full  heating 
value  from  the  volatile  matter  in  the  coal,  the  gases  of  com- 
bustion must  be  given  time  to  mix  with  oxygen  at  a  high 
temperature.  This  can  only  be  done  by  lengthening  the  flame 
passage  by  baffles  in  the  firebox,  or  by  increasing  the  volume 
through  the  use  of  combustion  chambers.  With  bituminous 
coal  and  high  rates  of  combustion,  both  methods  must  be 
utilized  if  reasonably  good  boiler  efficiency  is  to  be  obtained. 
Tests  of  similar  locomotive  boilers  with  and  without  com- 
bustion chambers  showed  that  the  boiler  without  the  com- 
bustion chamber  reached  its  maximum  capacity  at  a  rate  of 
combustion  of  135  lb.  of  coal  per  square  foot  of  grate  per 
hour,  while  the  capacity  of  the  boiler  with  the  combustion 
chamber  continued  to  increase  even  at  a  rate  of  160  lb.  At  a 
rate  of  combustion  of  135  lb.  the  furnace  efficiency  of  the 
boiler  without  the  combustion  chamber  was  only  62  per  cent, 
while  with  the  combustion  chamber  it  was  74  per  cent. 

The  saving  in  fuel  effected  by  the  combustion  chamber  i> 
so  large  that  it  would  probably  far  outweigh  the  increased 
cost  of  repairs  in  any  boiler  of  reasonably  good  design.  Fre- 
quent cracking  of  the  combustion  chamber  sheets  is  probably 
due  to  too  rigid  construction  which  under  ordinary  cond  ■ 
tions  can  be  overcome  quite  readily  by  the  use  of  flexible  sta}  - 
bolts.  Another  important  cause  of  failure  may  be  the  potr 
material  that  has  been  accepted  under  the  specifications  prt  - 
pared  during  the  war.  However  serious  the  trouble  may  b' , 
an  attempt  should  be  made  to  determine  the  cause  and  co- 
rect  it  in  order  to  avoid  sacrificing  the  improved  boiler  efl- 
ciency  which  is  obtained  by  the  use  of  combustion  chamber... 


The  Illinois  Central  made  a  record  for  passenger  train  pc- 
formance  during  the  month  of  May,  when  a  total  of  13,567  trail  s 
were  operated,  13,461,  or  92.2  per  cent.,  of  which  maintain'd 
scheduled  time. 
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Consolidation  Locomotives  for  the  Western  Maryland 

Weight  and  Tractive  Effort  Establish  New  Records  for 
This  Type — Tender  of  15,000  Gallons  Capacity  Used 


THE  design  of  locomotives  adapted  to  special  operating 
conditions  has  led  to  the  development  of  some  notable 
examples  of  the  standard  types  of  freight  and  passen- 
ger power.  A  striking  illustration  of  the  high  tractive  effort 
that  can  be  secured  with  a  restricted  wheel  base  is  found  in 
the  Consolidation  locomotives  recently  built  for  the  Western 
Maryland  by  the  Baldwin  Locomotive  Works.  These  en- 
gines have  a  rated  tractive  effort  of  68,200  lb.,  the  weight  on 
drivers  being  268,200  lb.  or  67,050  lb.  per  pair  of  drivers. 
In  these  particulars  they  exceed  any  engines  of  either  the 
Consolidation  or  Mikado  types  heretofore  constructed  by  the 
builder. 

During  the  past  ten  years  the  Consolidation  has  been 
largely  displaced  by  the  Mikado  and  in  view  of  the  selection 
of  the  former  type  by  the  Western  Maryland,  a  brief  discus- 
sion of  the  advantages  and  disadvantages  of  each  may  be  of 
interest. 

The  Consolidation  type  locomotive  was  introduced  in  this 
country  in  1866,  the  first  engine  of  this  t>'pe  having  cylin- 
ders of  20  in.  diameter  and  24  in.  stroke,  and  a  total  weight 
of  90,000  lb.  The  Consolidation  wheel  arrangement  is  well 
adapted  for  general  freight  service  and  following  its  intro- 
duction was  widely  adopted,  being  for  many  years  the  pre- 
vailing type  of  freight  power.  About  twelve  years  ago  the 
Mikado  began  to  displace  the  Consolidation  and  compara- 
tively few  of  the  latter  type  have  been  built  for  heavy  freight 
service  in  recent  years.  The  principal  advantage  of  the  Mi- 
kado lies  in  the  fact  that  the  longer  wheel  base,  with  a  trailing 
truck,  permits  the  use  of  a  longer  boiler  barrel  and  a  deeper 
firebox,  thus  improving  the  capacity  and  efficiency  of  the 
boiler.  The  Consolidation,  however,  can  be  designed  to 
give  equally  high  tractive  effort  at  low  speeds  where  the  boiler 
capacity  is  not  the  limiting  factor.  The  absence  of  the 
trailing  truck  eliminates  certain  maintenance  costs  and  the 
non-symmetrical  wheel  base  is  easier  on  the  track. 

The  improved  utilization  of  fuel  and  higher  speed  capacity 
have  generally  been  considered  to  outweigh  the  disadvan- 
tages of  the  Mikado.  However,  Consolidations  are  still  used 
to  a  considerable  extent  for  heavy  drag  service  where  slow 
>peeds  will  suffice.  With  driving  wheels  of  the  size  that  are 
suitable  for  work  of  this  kind,  it  is  possible  in  a  Consolida- 
"ion  engine  to  obtain  a  reasonably  good  boiler  design.  The 
irebox  throat  can  be  made  of  sufficient  depth  to  install  a 
)rick  arch  without  raising  the  boiler  to  an  excessive  height. 
Such  a  locomotive,  with  a  high  percentage  of  total  weight 
^n  driving  wheels,  is  well  fitted  for  heavy,  slow  speed 
«rvice. 


The  Consolidation  engines  which  the  Baldwin  Locomo- 
tive Works  are  now  building  for  the  Western  Maryland  are 
a  remarkable  example  of  loccwaotives  for  such  work.  These 
engines  are  designed  to  operate  on  90  lb.  rails,  to  traverse 
curves  of  22  deg.  and  grades  of  3^  per  cent.  The  total 
weight  is  294,900  lb.,  while  the  weight  on  drivers  (268,200 
lb.  total  or  67,050  lb.  per  pair  of  drivers)  and  tractive  effort 
(68,200  lb.)  exceeds  that  reached  in  any  Mikado  or  Con- 
solidation type  locomotives  heretofore.  The  ratio  of  ad- 
hesion is  3.93,  indicating  that  the  weight  on  drivers  is  utilized 
for  tractive  purposes  to  the  fullest  possible  extent.  As  com- 
pared with  a  design  of  heavy  Consolidation  built  for  the 
Western  Maryland  in  1910  and  using  saturated  steam,  these 
new  locomotives  show  an  increase  in  total  weight  of  31  per 
cent,  and  in  tractive  effort  of  40  per  cent. 

The  boiler  is  of  the  straight  top  t>'pe  with  horizontal  roof 
sheet  and  sloping  thtoat  and  back  head.  The  diameter  of 
the  first  course  of  the  barrel  is  88  in.  The  throat  has  a 
depth  of  19  13/16  in.,  measured  from  the  under  side  of  the 
barrel  to  the  bottom  of  the  mud  ring.  The  firebox  is  sup- 
ported at  the  front  and  back  on  vertical  plates.  The  front 
end  of  the  crown  is  supported  on  three  rows  of  expansicm 
stays,  and  about  550  flexible  staybolts  are  applied  in  the 
breaking  zones  in  the  sides,  throat  and  back.  The  distance 
between  the  tube  sheets  is  1 5  ft.  3  in.  Fifty  superheater  tubes 
of  5J/2  in.  diameter  and  240  water  tubes  oi  2%  in.  diameter 
are  used.  The  ratio  of  length  to  internal  diameter  in  the 
water  tubes  is  91,5,  this  low  value  indicating  that  the  capacity 
of  the  boiler  has  been  made  high  at  some  sacrifice  of  fuel 
economy.  The  safety  valves  are  placed  just  forward  of  the 
firebox  and  as  the  clearance  is  limited,  they  are  tapped  di- 
rectly into  the  boiler  shell  instead  of  being  mounted  on  an 
auxiliary  dome. 

The  firebox  equipment  includes  a  brick  arch,  power  op- 
erated fire-door  and  grate  shakers  and  a  Standard  stoker. 
The  drop  plates  are  at  the  back  of  the  grate.  The  ash  pan 
has  two  hoppers  with  swing  bottoms,  both  of  which  are  con- 
trolled by  one  handle.  Flushing  pipes  are  applied  for  wash- 
ing ashes  from  the  slopes  of  the  pan. 

The  frames  are  6  in.  wide,  spaced  41  in.  between  centers, 
each  frame  being  cast  in  one  piece  with  a  single  front  rail 
to  which  the  cylinders  are  bolted.  The  transverse  bracing 
calls  for  special  attention.  A  most  substantial  steel  casting, 
placed  just  back  of  the  cylinders,  extends  the  full  length  of 
the  leading  driving  pedestals  and  serves  as  a  fulcrum  for  the 
driving  brake  shaft.  The  guide  yoke  crosstie  is  also  of  cast 
steel  and  it  is  extended  back  sufficiently  far  to  brace  the  sec- 
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cal-  rate  of  depreciation  so  that  when  capital  turnover  is 
balanced  against  the  average  annual  cost  of  maintenance 
throughout  tlie  life  of  the  e(iuipment.  tlie  minimum  charges 
•to  operating  expenses  may  be  obtained?  How  many  railroads 
know  just  what  j)ruporti(}n  of  the  total  cost  of  maintaining 
their  freight  cars  is  chargeable  to  any  specific  series  of  cars? 
The  answer  to  these  questions  are  not  difficult  to  obtain. 
Indeed,  it  is  j)r<)bable  that  all  of  the  basic  data  ret|uired  are 
now  available,  awaiting  only  the  proper  classification  and 
analysis. 

It  is  true  that  such  a  classification  and  analysis  would 
involve  an  outlay,  but  an  outlay  so  small  in  proportion  to 
the  expenditures  involved  that  it  is  inconceivable  that  a 
hundred-fold  return  would  not  be  oljtained  by  the  ability  to 
form  sound  judgments  on  a  foundation  of  facts  which  such 
studies  would  make  possible,  instead  of  on  the  basis  of  more 
or  less  un^upj>orted  })ers(jnal  opinion  and  prejudice  as  is 
necessary  at  present.  With  thousands  of  weak  and  unsuitable 
freight  cars  persistently  retained  in  service,  in  many  cases 
against  the  better  judgment  of  mechanical  dejxirtment  offi- 
cers, would  it  not  pay  them  to  introduce  such  studies  at  the 
present  time? 


locomotive  there  is  also  a  tendency,  although  much  less  pro- 
nounced, toward  an  increase  in  the  fuel  consumption  per  unit 
of  work  when  speed  increases  are  obtained  by  reducing  the 
tonnage  and  the  cut-off  is  maintained  constant. 

These  facts  are  indicative  of  some  of  the  characteristics  of 
the  steam  locomotive  when  operating  under  conditions  which 
lie  in  the  comparatively  uncharted  area  under  the  commonly 
used  characteristic  curves.    Since  they  are  of  great  practical 
imjwrtance  in  the  actual  application  of  the  freight  locomo- 
tive to  the  production  of  ton-miles,  it  is  suggested  that  in 
analyzing  test  results  and  locomotive  operation  in  general 
the  locomotive  be  regarded  more  in  the  light  of  a  work  pro 
ducer  than  of  a  power  producer.     This  will  lead  to  a  mori 
accurate  estimation  of  ton-mile  fuel  costs  as  a  factor  in  de- 
termining the  best  methods  of  utilizing   freight  locomotiv. 
capacity,  without  detracting  in  any  way  from  the  attentioi 
to  be  given  to  sjx^ed  so  far  as  it  affects  the  wage  costs. 


The  Foot-Pound 

Versus 
The  Horsepower 


When  mention  is  made  of  "tlie  characteristics  of  the  steam 
locomotive"'  one  immediately  visualizes  the  drawbar  pull- 
speed  curve  and  the  horsepower-speed 
curve,  showing  respectively  the  maxi- 
mum drawbar  pull  and  the  maximum 
horsepower  which  the  locomotive  is 
capable  of  developing  at  all  points 
within  the  full  speed  range  of  the  locomotive.  These  char- 
acteristics undoubtedly  are  of  value  for  the  comparative  study 
of  locomotive  designs,  luit  when  considering  the  service  which 
a  freight  locomotive  is  to  render,  the  less  frequently  discussed 
area  which  lies  under  these  two  curves  becomes  a  matter  of 
great  interest. 

As  commonly  operated,  the  freight  locomotive  is  a  pro- 
ducer of  work  rather  than  a  producer  of  power.  The  prob- 
lem is  one  of  performing  a  definite  amount  of  work  within  a 
fixed  distance,  in  which  the  element  of  time  ceases  to  be  a 
factor  at  the  point  where  overtime  no  longer  has  to  be  paid. 
Since  the  fuel  cost  is  about  equal  to  the  cost  of  crew  wages 
in  freight  train  operation,  fuel  economy  in  the  production 
of  the  unit  of  W(jrk.  becomes  a  matter  of  greater  interest  than 
the  maximum  horsepower  capacity  which  the  locomotive  is 
'Capable  of  developing  and  the  effect  of  speed  on  the  fuel  con- 
sumj^tion  pt-r  unit  of  work  mu-t  be  as  carefully  considered  as 
its  effect  on  punitive  overtime. 

By  inference,  the  use  of  the  horsepower  as  the  unit  of 
capadty  for  freight  locomotives  leads  to  the  assumption  that 
this  capacity  may  be  utilized  to  equal  advantage  irrespective 
of  the  speed  at  which  it  is  attained.  From  the  standpoint  of 
maximum  horsepower  capacity  the  highest  fuel  economy  is 
not  attained  at  speeds  much  below  .^0  or  35  miles  an  hour, 
when  the  maximum  horsepower  is  developed.  From  the 
standpoint  of  work,  measured  in  foot-pounds,  it  is  recognized 
in  everv-day  practice  that  a  given  tractive  effort  may  be  main- 
tained most  economically  at  speeds  considerably  below  the 
highest  at  which  that  tractive  effort  can  be  maintained. 

Data  from  locomotive  tests  confirm  practical  experience  in 
this  respect  and  show  that  the  maximum  horsepower  capacity 
at  a  given  tractive  eft'ort  can  be  obtained  only  at  the  expense 
of  a  sharp  increase  in  fuel  consumption  per  million  foot- 
poundi  of  work  within  a  comparatively  small  range  of  speeds. 
A  Mikado  type  locomotive  capable  of  developing  about  65 
jx^r  cent  of  its  starting  tractive  effort  at  25  miles  an  hour 
does  so  with  an  increase  in  fuel  consumption  of  about  55  per 
cent  over  the  amount  required  to  maintain  the  same  tractive 
eft'ort  at  15  miles  an  hour  and  with  a  36  per  cent  increase 
over  the  amount  required  at  20  miles  an  hour.    For  this  same 


Some  American  railroads  have  for  many  years  constructed 
locomotive  boilers  with  combustion  chambers.     During  tht 

last   five  years  their  use  has  become 

Maintenance  Cost    quite  general  on  nearly  all  roads  burn 
of   Combustion       ing  high  volatile  coal  and  in  most  case- 
Chambers  the     results     have     been     satisfactory 
However,  combustion  chambers,  like  all 
other    locomotive    appliances,    have    certain    disadvantage- 
Some    roads    have    experienced    considerable    troul)le    with 
cracking  of  the  plates  in  the  combustion  chamber  and  sonit 
mechanical    officers   have    proposed    to    eliminate    the    com 
bustion  chambers  to  overcome  this  difficulty. 

As   the   economy  of  combustion   chambers   is   now  beinc 
questioned,  it  may  be  pertinent  to  review  the  results  of  in 
vestigations  to  determine  the  benefits  derived  from  this  type 
of  construction.     In  a  locomotive  burning  an  average  grade 
of  bituminous  coal  under  ordinary  conditions  of  firing  ove" 
50  per  cent  of  the  heat  generated  in  the  firebox  is  due  to  thi 
Imrning  of  the  gases  in  the  fuel.     To  obtain   full  heatinu 
value  from  the  volatile  matter  in  the  coal,  the  gases  of  com 
bustion  must  be  given  time  to  mix  with  oxygen   at  a  high 
temjvrature.    This  can  only  be  done  by  lengthening  the  flani' 
passage  by  baffles  in  the  firebox,  or  by  increasing  the  volum< 
through  tlie  use  of  combustion  chambers.     With  bituminou- 
coal   and  high   rates  of  comljustion.  both  methcKls  must  In 
utilized  if  reasonablv  good  boiler  cfficiencv  is  to  be  obtained 

Tests  of  similar  locomotive  boilers  with  and  without  com 
bustion  chambers  showed  that  the  boiler  without  the  com 
bustion  chamlHT  reached  its  maximum  capacity  at  a  rate  o; 
combustion  of  l.>5  lb.  of  coal  per  square  fcx)t  of  grate  per 
hour,  while  the  capacity  of  the  boiler  with  the  combustion 
chamber  continued  to  increase  even  at  a  rate  of  160  lb.    At 
rate  of  combustion  of  135   lb.  the  furnace  efficiency  of  th' 
l)oiler  without  the  combustion  chamber  was  only  62  per  cen* 
while  with  the  coml)Ustion  chamber  it  was  74  per  cent. 

The  saving  in  fuel  effected  by  the  combustion  chamber 
so  large  that  it  wouhl   probably   far  outweigh  the  increase 
cost  of  re]»airs  in  any  boiler  of  reasonably  good  design.     Fr 
(|Uent  cracking  of  the  (omimstion  chamber  sheets  is  probab 
(lue  to  tcM)  rigid  construction   which   under  ordinary  cond 
tions  can  be  overcome  c|uite  readily  by  the  use  of  flexible  st;v 
jiolts.     .Another  imjiortant  cause  of  failure  may  be  the  p<' 
material  that  has  been  accepti'd  under  the  specifications  pi 
]  tared  during  the  war.     However  .«eriou5  the  trouble  may  1 
an  attempt  should  be  made  to  determine  the  cause  and  c> 
rect  it  in  order  to  avoid  sacrificing  the  improved  boiler  ef 
ciency  which  is  obtained  by  the  use  of  combustion  chambe 


The  Illinois  Central  made  a  record  for  passenger  train  [' 
forniancc  during  the  inoiitli  of  May,  wlieii  a  total  of  13,567  tra; 
were  operated,  13.461,  or  92.2  per  cent.,  of  which  niainfaiv 
scheduled  time. 
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Consolidation  Locomotives  for  the  ^^  estern  Maryland 

Weight  and  Tractive  Effort  Establish  jNew  Records  for 
This  Type — Tender  of  15.000  Gallons  Capacity  L  sed 


I 


THE  ck'siun  of  locomotives  adapted  to  special  operating 
conditions  has  led  to  the  development  of  some  notable 
c.\am])les  of  the  standard  tyi)es  of  freit^ht  and  passen- 
ger power.  A  striking  illustration  of  the  high  tractive  effort 
that  can  he  secured  with  a  restricted  wheel  base  is  found  in 
the  Consolidation  locomotives  recently  built  for  the  Western 
Maryland  by  the  Baldwin  L(Komotive  Works.  These  en- 
gines have  a  rated  tractive  effort  of  68.200  lb.,  the  weight  on 
drivers  being  2()8.200  lb.  or  07,050  lb.  per  pair  of  drivers. 
In  these  ])articu]ars  they  exceed  any  engines  of  either  the 
Consolidation  or  Mikado  types  heretofore  constructed  by  the 
builder. 

During  the  jiast  ten  years  the  Consolidation  has  been 
largely  (lisj)la(ed  l)y  the  ^Tikado  and  in  view  of  the  selection 
of  the  former  type  by  the  Western  Mar}land.  a  brief  discus- 
sion of  the  advantages  and  disadvantages  of  each  may  be  of 
interest. 

The  Consolidation  type  locomotive  was  introduced  in  this 
countr}-  in  1866.  the  lirst  engine  of  this  type  having  cylin- 
ders of  20  in.  diameter  and  24  in.  stroke,  and  a  total  weight 
of  '^O.OOO  11).  The  Consolidation  wheel  arrangement  is  well 
adapted  for  general  freight  service  and  following  its  intro- 
duction was  widely  adopted,  being  for  many  years  the  pre- 
vailing type  of  freight  power.  About  twelve  years  ago  the 
Mikado  began  to  displace  the  Consolidation  and  compara- 
tively few  of  the  latter  type  have  been  built  for  hea\y  freight 
-ervice  in  recent  years.  The  principal  advantage  of  the  Mi- 
kado lies  in  the  fact  that  the  longer  wheel  base,  with  a  trailing 
truck,  permits  the  use  of  a  longer  boiler  barrel  and  a  deeper 
firebox,  thus  improving  the  capacity  and  efficiency  of  the 
boiler.  The  Consolidation,  however,  can  be  designed  to 
^ive  ccjually  high  tractive  effort  at  low  speeds  where  the  boiler 
( apacity  is  not  the  limiting  factor.  The  absence  of  the 
•railing  truck  eliminates  certain  maintenance  costs  and  the 
non-symmetrical  wheel  base  is  easier  on  the  track. 

The  improved  utilization  of  fuel  and  higher  speed  capacity 

have  generally  been  considered  to  outweigh  the  disadvan- 

•ages  of  the  ^Iikado.     However,  Consolidations  are  still  used 

:o  a  considerable  extent  for  heavy  drag  service  where  slow 

-peeds  will  suffice.     With  driving  wheels  of  the  size  that  are 

-uitable  for  work  of  this  kind,  it  is  possible  in  a  Consolida- 

ion  engine  to  obtain  a  reasonalily  good  boiler  design.     The 

"irel)OX  throat  can  be  made  of  sufficient  dejith  to  install  a 

irick  arch  without  raising  the  boiler  to  an  excessive  height. 

>uch   a  locomotive,  with  a  high  percentage  of  total  weight 

m    driving    wheels,    is    well    fitted    for   heavy,    slow   speed 

•ervice. 


The  Consolidation  engines  which  tlie  Baldwin  Locomo- 
tive Works  are  now  i)uilding  for  the  Western  Mar>'land  are 
a  remarkable  jexample  of  locomotives  for  such  work.  These 
engines  are  designed  to  operate  on  90  lb.  rails,  to  traverse 
curves  of  22  deg.  and  grades  of  3] 2  per  cent.  The  total 
weight  is  294,900  lb.,  while  the  weight  on  drivers  (268,200 
II).  total  or  67,050  lb.  per  pair  of  drivers)  and  tractive  effort 
(08,200  lb.)  exceeds  that  reached  in  any  Mikado  or  Con- 
solidation t\pe  ItKomotives  heretofore.  The  ratio  of  ad- 
hesion is  SM^.  indicating  that  the  weight  on  drivers  is  u^tilized 
tor  tractive  pur])ose>  to  the  lulle>t  i)Ossible  extent.  As  com- 
pared with  a  design  of  heavy  Consolidation  built  for  the 
Western  Maryland  in  1910  and  using  saturated  sleam,  these 
new  locomotives  ^how  an  increase  in  total  weight  of  .>!  per 
ct-nt,  and  in  tractive  effort  of  40  per  cent. 

The  boiler  is  of  the  straight  top  tyj^  with  horizontal  roof 
sheet  and  sloping  throat  and  back  head.  The  diameter  of 
the  first  course  of  the  barrel  is  88  in.  The  thratt  has  a 
depth  of  19  l.'!  16  in.,  measuretl  from  the  under  .«ide  of  the 
barrel  to  the  I^ottom  of  the  mud  ring.  The  firebox  is  suj)- 
ported  at  the  front  and  back  on  vertical  plates.  The  front 
end  of  the  crown  is  supported  on  three  rows  of  expansion 
stays,  and  about  550  llexible  stayltolts  are  applied  in  the 
breaking  zones  in  the  sides,  throat  and  liack.  The  distance 
between  the  tube  sheets  is  15  ft.  .S  in.  Fifty  superheater  tubes 
of  5J J  in.  diameter  and  240  water  tubes  of  2 '4  in.  diameter 
are  used.  The  ratio  of  length  to  internal  diameter  in  the 
water  tubes  is  ^1.5,  this  low  value  indicating  that  the  capacity 
of  the  boiler  has  been  made  high  at  some  sacrifice  of  fuel 
economy.  Ihe  safety  valves  are  placed  ju>t  forward  of  the 
firebox  and  as  the  clearance  is  limited,  they  are  tapped  <ii- 
rcctly  into  the  boiler  shell  in.-tead  of  being  mounted  on  an 
auxiliary  dome.    ;      .  •  -y, 

Ihe  firebox  e(]uipment  includes  a  brick  arch,  power  op- 
erated fire-door  ami  grate  >hakers  and  a  Standard  stoker. 
The  droj)  plates  are  at  the  ])ack  of  the  grate.  The  a.=h  pan 
has  two  hoppers  with  swing  l)ottoms,  lx)th  of  which  are  con- 
trolled by  one  handle.  Flushing  pipes  are  applied  for  wash- 
ing ashes  from  the  .<loj)es  of  the  jian. 

The  frames  are  6  in.  wide,  spaced  41  in.  between  centers, 
each  frame  iK'ing  cast  in  one  piece  with  a  single  front  rail 
to  which  the  c\ linders  are  l)olted.  The  transverse  brat  ins^ 
calls  for  special  attention.  A  most  substantial  steel  casting, 
placed  just  back  of  the  cylinders,  extends  the  full  length  of 
the  leading  driving  jxxlestals  and  serves  as  a  fulcrum  for  the 
driving  brake  shaft.  The  guide  yoke  cros.»itie  is  also  of  cast 
steel  and  it  is  extended  back  sufficientlv  far  to  brace  the  sec- 
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and  driving  pedestals.     This  crosstie  also  serves  as  a  support     bearers,  and  at  the  rear  to  a  crosstie  placed  between  the  seo 
for  the  driving  brake  cylinders,  one  of  which,  because  of  lack      ond  and  third  pairs  of  drivers.     The  reverse  shaft  is  located 


of  room,  is  placed  in  a  horizontal,  and  the  other  in  a  vertical 
position.  The  two  brake  shaft  arms  are  placed  at  right  an- 
gles to  each  other,  the  horizontal  cylinder  being  connected  to 


immediately  in  front  of  the  links  and  the  lifting  arms  extend 
in  a  backward  direction,  each  radius  rod  being  suspended  at 
its  rear  end.  The  valve  motion  is  so  designed  that  the  link 
blocks  are  down  when  running  ahead.  Other  machinery 
details  include  cast  steel  piston  heads  of  dished  section  with 
cast  iron  bull  rings  and  packing  rings.  The  guides  and 
crossheads  are  of  the  Laird  type.     The  main  rod  stubs  are 
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Cross  Sections  Through  the  Firebox 


the  vertical  arm  by  means  of  pull  rods,  while  the  vertical 
cylinder  is  directly  connected  to  the  horizontal  arm.  The 
frame  braces  further  include  a  steel  casting  at  the  mam 
driving  pedestals  and  a  casting,  placed  between  the  main 
and  rear  pedestals,  which  is  bolted  to  both  the  top  and  bot- 


Front    View    of    the    High -Capacity    Tender 


torn  frame  rails  and  serves  as  a  support  for  the  forward  end  of  the  open  end  tynpe  which  permits  renewing  the  brasses 

of  the  firebox.  without  removing  the  eccentric  cranks. 

The  cylinders  are  fitted  with  gun  iron  bushings,  and  the  The  driving  boxes  are  of  cast  steel  and  are  fitted  with 

steam   distribution   is   controlled   by    14   in.   piston   valves,  bronze  hub  faces  and  brass  lined  pedestal  faces.     Cast  iron 
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Boiler  of  the  Western   Maryland  Consolidation 


Walschaert  valve  motion  is  used  and  the  gears  are  controlled  shoes  and  wedges  are  used,  the  latter  being  of  the  self- 

by  the  Pittsburgh  power  reverse  mechanism.     The  equipment  adjusting  type.     The  driving  axles  and  engine  truck  axle 

includes  automatically  operated  drifting  valves  designed  by  are  of  heat  treated  steel,  and  flanged  tires  are  used  on  all 

the  railway  company.     The  links  are  carried  on  longitudinal  the  wheels.     Both  front  and  back  drivers  have  flange  oilers, 

supports  of  cast  steel,  which  are  bolted  in  front  of  the  guide  The  truck  is  of  the  Economy  constant  resistance  tj'pe  and 
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ond  driving  pedestals.  This  crosstie  also  serves  as  a  support 
for  the  driving  brake  cylinders,  one  of  which,  because  of  lack 
of  room,  is  placed  in  a  horizontal,  and  the  other  in  a  vertical 
position.  The  two  brake  shaft  arms  are  placed  at  right  an- 
gles to  each  other,  the  horizontal  cylinder  being  connected  to 


bearers,  and  at  the  rear  to  a  crosstie  placed  between  the  sec- 
ond and  third  pairs  of  drivers.  The  reverse  shaft  is  located 
immediately  in  front  of  the  links  and  the  lifting  arms  extend 
in  a  backward  direction,  each  radius  rod  being  suspended  at 
its  rear  end.  'liie  valve  motion  is  so  designed  that  the  link 
I)locks  are  down  when  running  ahead.  Other  machinery 
details  include  cast  steel  piston  heads  of  dished  section  with 
cast  iron  bull  rings  and  packing  rings.  The  guides  and 
cros.sheads.  are  of  the  Laird  t>pe.     The  main  rod  stubs  are 
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Cross  Sections  Through  the  Firebox 

the  vertical  arm  by  means  of  pull  rods,  while  the  vertical 
<vlinder  is  directly  connected  to  the  horizontal  arm.  The 
frame  braces  further  include  a  steel  casting  at  the  main 
driving  pedestals  and  a  casting,  placed  between  the  main 
and  rear  pedestals,  which  is  bolted  to  both  the  top  and  bot- 
tom frame  rails  and  serves  as  a  support  for  the  forward  end 
of  the  firebox. 

The  cylinders  are  fitted  with  gun  iron  bushings,  and  the 
steam   distribution   is   controlled   by    14   in.   piston   valves. 

87'"' !-,■<-- 


Front    View    of    the    High-Capacity    Tender 

of  the  Open  end  tyix"  which  permits   renewing  the  brasses 
without  removing  tlie  tvcintric  cranks. 

The  driving  lioxes  arc  of  last  steel   and  are  fitted  with 
bronze  hul)  faces  and  l>rass  lined  pedestal  faces.     Cast  iron 
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Boiler  of  the  Western   Maryland  Consolidation 


Walschaert  valve  motion  is  used  and  the  gears  are  controlled  shoes  and   wedges  are  used,  the  latter  being  of  the   self- 

by  the  Pittsburgh  power  reverse  mechanism.     The  equipment  adjusting  type.     The  driving  axles  and  engine  truck   axle 

includes  automatically  operated  drifting  valves  designed  by  are  of  heat  treated  steel,  and  flanged  tires  are  used  on  all 

the  railway  company.     The  links  are  carried  on  longitudinal  the  wheels.     Both  front  and  back  drivers  have  flange  oilers, 

supports  of  cast  steel,  which  are  bolted  in  front  of  the  guide  The  truck  is  of  the  Economy  constant  resistance  tyi>e  and 
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is  equalized  with  the  first  and  second  pairs  of  driving  wheels. 
Dolphin  beams  are  placed  over  the  boxes  on  the  third  and 
fourth  pairs  of  drivers  and  are  connected  on  each  side  of 
the  locomotive  with  three  inverted  leaf  springs  which  are 
placed  below  the  upper  frame  rail.     Limited  clearance  space 


Breather  Pipes  for  Use  In  Tunnels  Are  a  Novel  Feature  of  the 

Cab    Equipment 

under  the  firebox  did  not  permit  placing  the  springs  over  the 
boxes  of  the  two  rear  pairs  of  wheels. 

The  cab  is  unusually  roomy  and  comfortable  with  all  fit- 
tings placed  within  convenient  reach  of  the  crew.  The  in- 
jectors and  steam  turret  are  placed  outside  the  cab  and  have 
extension  handles  identified  by  small  aluminum  plates  with 


raised  letters.  The  equipment  includes  a  breather  pipe  fOT 
providing  fresh  air  while  passing  through  tunnels.  This 
arrangement  consists  of  a  ^  in.  pipe  placed  across  the 
boiler  back  head  and  having  five  ]/i  in.  globe  valves  equally 
spaced,  each  fitted  with  3  ft.  of  J^  in.  hose.  The  air  sup- 
ply is  drawn  from  the  brake  system. 

An  interesting  detail  is  the  arrangement  of  the  hand  rail 
columns,  which  are  in  the  form  of  clamps,  so  that  the  hand 
rail  can  be  readily  taken  down  without  removing  the  col- 
umns. The  headlight  dynamo  is  placed  on  the  right  hand 
side  of  the  boiler,  ahead  of  the  cab,  and  the  wiring  is  run 
through  the  hand  rail.  The  pilots  are  adjustable  as  to 
height  above  the  rail  and  are  of  short  design  so  that  two 
locomotives  can  be  coupled  pilot  to  pilot  without  interference. 

The  tenders  of  these  locomotives  are  of  special  interest, 
having  the  unusual  capacity  of  15,000  gal.  of  water  and  16 
tons  of  coal.  The  tanks  are  comparatively  long  and  low  in 
order  to  keep  the  center  of  gravity  as  low  as  possible.  The 
extreme  length  of  the  tank  is  36  ft.  6  in.  and  the  width 
10  ft.  $1/2  in.,  while  the  depth  is  6  ft.  6  in.  with  a  collar 
32  in.  high  on  each  side  of  the  fuel  space.  The  sides  and 
rear  of  the  fuel  space  are  sloped  so  that  the  coal  will  gravi- 
tate into  the  stoker  trough  even  when  only  a  small  amount 
is  on  the  tender.  The  stoker  trough  is  constructed  so  that 
it  may  be  removed  as  a  complete  unit  even  when  the  tender 
has  a  full  load  of  coal.  An  unusually  complete  arrangement 
of  transverse  and  longitudinal  dash  plates  is  applied  to  pre- 
vent the  water  from  surging. 

The  frames  are  of  one  piece  cast  steel  construction  made 
by  the  Commonwealth  Steel  Company.  The  total  length  is 
38  ft.  8  in.  and  the  width  over  outside  sills  is  8  ft.  11 J4  in- 
The  distance  between  truck  centers  is  22  ft.  11^  in. 

The  trucks  are  of  the  six  wheel  type,  manufactured  by  the 
Commonwealth  Steel  Company.  The  truck  frames  are  con- 
structed with  longitudinal  and  transverse  members  of  steel, 
cast  in  one  piece.  The  pedestals  are  bolted  to  the  frames 
and  the  wheel  loads  are  equalized  on  each  side.  Swing 
bolsters  are  used  and  are  hung  on  three-point  susp>ension 
links.  The  brakes  are  of  the  clasp  type.  It  is  found  in 
practice  that  these  tenders  take  curves  smoothly  and  are  very 
easy  riding. 

The  locomotives  have  a  height  of  15  ft.  10  in.,  a  width 
over  cab  boards  of  11  ft.  4  in.,  and  a  total  length  of  engine 
and  tender,  measured  from  face  to  face  of  beams,  of  80  ft. 
4^  in.  Their  leading  dimensions,  in  comparison  with  those 
of  a  number  of  heavy  Consolidation  type  locomotives  built 
during  the  past  few  years  by  the  Baldwin  Locomotive  Works, 
are  given  in  the  accompanying  table. 


COMP.VRISON    OF    RECENT    TYPES    OF    CONSOLIDATIONS 


Pennsylvania  Lines  Union  Railroad       Bessemer  &  Lake  Erie 


CSrfiadei'S     26  in.  by  28  in. 

VklTei     Piston  14  in.  dia. 

Boiler   type Belpaire 

Diameter      '. .  78^   in. 

Working  pressure 205   lb. 

Firebox,    length llOJ^in. 

Firebox,  width 72    in. 

Tubes,    diameter 5^  in.  and  2  in. 

Tubes,    number S>i  in. — 36 

2  in.— 265 

Tubes,  length 15    ft.    1    in. 

Heating    surface,    firebox.  175  sq.  ft. 

Combustion  chambers 

Tubes     2,841   »q.  ft. 

Firebrick    tubes 

Total     3,016  sq.  ft. 

Superheater     623  sq.  ft. 

Grate    area 55   sq.   ft. 

Driving  wheels,  diameter.  62  in. 

Journals     10}^  in.  by  13  in. 

Engine  truck  wheels,  dia..  33  in. 

Journals     5  Vi  in.  by  10  in. 

Wneel   base,    driving 17  ft.  Vi  in. 

ToUl     engine 25   ft.   9^    in. 

Total  engine  and  tender  62  ft.   S%   in. 

Weight,   on   drivers 226,900  lb. 

On  truck 22,600  1b. 

Total    engine 249,500  lb. 

Total  engine  and  tender  431,000  lb. 

Tractiv?  cfifort,, 53j300   lb. 


25  in.  by  32  in. 

Piston   12  in.  dia. 

Straight  top 

84  in. 

190  lb. 

111^   in. 

70^   in. 

5J4    in.    and   2^    in. 

5^  in.— 36 

2Va,   in.— 200 

15  ft.  0  in. 
214  sq.  ft. 

2,530  sq.  ift."  * ' 

27  sq.   ft. 

2,771   sq.   ft. 

654  sq.   ft. 

54.4  sq,   ft. 

55  io. 

Main  11  by  13  in. 

Others  954  by  M  in. 

30  in. 

6  ia.  by  12  ia, 

16  ft,  4  in. 
25  ft.   I  ia. 

60   ft.    I'/i    in, 
240,320  lb. 

19,940  lb. 
260,260  lb. 
404,000  lb. 

^8,700  lb. 


26  in.  by  30  in. 
Piston  14  in.  dia. 
Straight  top 
84  in. 
190  lb. 
UQM  in. 
70^  in. 
Syi   in.  and  2%    in. 
SVi  in.— 36 
254  in.— 200 
15  ft.  0  in. 
207  sq.  ft. 

"2,53d  sq.  ft." 

"2,737"sq.'fV.**' 

634  sq.   ft. 

58.6  sq.  ft. 

54  in. 

Main  11  by  13  in. 

Others  10  54  by  13  in. 

id  in. 

6  in.   by   12   in. 

15  ft.  7  in. 

24  ft.  4  in. 

(61   ft.  4  in. 

242,300  lb. 

"20,0SO  lb. 

?6l350  lb. 

410,000  lb. 

60  600  1^. 


Lake  Superior  & 

Ishpeming 
26  in.  by  30  in. 
Piston  14  in.  dia. 
Straight  top 
88  in. 
185  lb. 
108^  in. 
78%  in. 
S}i  in.  and  2  in. 
5^    in.— 45 
2  in. — 300 

15  ft.  6  in. 
216  sq.  ft. 

"3,390  sqi'ft*.    " 

29  sq.  ft. 

3,643   sq.   ft. 

844  sq.  ft. 

58.7  sq.  ft. 

57  in. 

11  in.  by  13  in. 

30  in. 
6J4  in.  by  12  in. 

16  ft.  0  in. 
26  ft.  0  in. 

60  ft.   WA  in. 
238,000  lb. 

30,000  lb. 
268,000  lb. 
425,000  lb. 

56,000  lb. 


Philadelphia  &  Reading    Western  Maryland 


25  in.  by  32  in. 
Piston  13  in.  dia. 
Wootten    con. 
79%    in. 
200  lb. 
12654  in. 
10854  in. 
S}i  in.  and  2  in. 
5J<    in.— 36 
2  in.— 239 
13  ft.  6  in. 
225  sq.   ft. 
71   sq.  ft. 
2,359  sq.   ft. 

'  2,655'  sq.'  ft.' ' " ' 

575  sq.  ft. 

94.9  sq.  ft. 

5554   in. 

11  in.  by  13  in. 

33  in. 

7  in.  by  11  in. 

17  ft.  0  in. 

27  ft.  0  in. 

63  ft.   11  in. 

250,800  lb. 

30,300  lb. 

281,100  lb. 

462,000  lb. 

61,500  lb. 


27  in.  by  32  in. 

Piston  14  in.  dia. 

Straight  top 

88  in. 

210  lb. 

112  in. 

9654   in. 

5J4  in.  and  254  in. 

SH  in,— 50 

2%  in.— 240 

15  ft.  3  in. 

232  sq.  ft. 

3,236  sq.  ft. 

30  sq.   ft. 

3,498  sq.  ft. 

945  sq.  ft. 

74.9  sq.  ft 

61   in. 

Main  12  by  13  in. 

Others  11  by  13  in. 

33  in. 

6  in.  by  12  in. 

17  ft.  6  in. 

27  ft.  3  in. 

74  ft.   Wa  in. 

268,200  lb. 

26,700  lb. 

294.900  lb. 

565.000  lb. 

68,200  lb. 


Annual  Convention  of  the  Fuel  Association 

Papers  on  Pulverized  Coal,  Feed  Water  Heat- 
ers and  Individual  Fuel  Performance  Records 


WITH  an  attendance  of  approximately  200,  the  Inter- 
national   Railway    Fuel    Association    opened    its 
thirteenth  annual  "convention  at  the  Hotel  Sherman, 
Chicago,  on  May  24  and  adjourned  after  the  consideration 
of  a  heavy  program  on  May  26. 

Following  the  usual  opening  exercises  the  meeting  was 
addressed  by  Samuel  O.  Dunn,  editor  of  the  Railway  Age. 
An  abstract  of  Mr.  Dunn's  address  follows. 

Present  Railway  Situation 
BY  SAMUEL  O.  DUNN 

Speaking  of  the  need  for  economy  in  the  use  of  fuel,  Mr. 
Dunn  called  attention  to  the  fact  that  the  total  cost  of  rail- 
way fuel  in  1920  was  $675,000,000,  an  increase  of  $423,- 
000,000,  or  almost  170  per  cent  since  1916,  due  largely  to 
increases  in  price,  a  large  part  of  which  took  place  last  year. 
Continuing,  he  said: 

Since  the  end  of  1920  there  have  been  substantial  reduc- 


in  most  other  industries  and  that  the  cost  of  living  has 
declined. 

The  principal  answer  of  the  labor  leaders  to  this  argument 
is  that  through  mismanagement  the  railways  are  wasting 
about  $1,000,000,000  a  year,  and  that  all  this  alleged  waste 
should  be  eliminated  before  the  payroll  is  curtailed. 

After  the  present  wages  were  fixed,  and  when  the  railways 
were  still  carrying  a  heavy  traffic,  their  total  operating  ex- 
penses were  running  at  the  rate  of  about  $6,000,000,000  a 
year,  and  of  this  amount  almost  $4,000,000,000  was  going 
to  labor  in  wages,  leaving  about  $2,000,000,000  for  other 
expenses.  Since  the  labor  leaders  def«id  the  present  pay- 
roll, it  follows,  on  their  theory,  that,  by  eliminating  prevent- 
able "wastes"  the  managements  could  and  should  reduce  all 
expenses  except  the  payroll  by  almost  50  per  cent.  At  least 
four-fifths  of  this  other  $2,000,000,000  of  railway  expenses 
consists  of  expenditures  for  fuel  and  for  equipment  and  ma- 
terials and  supplies — iron  and  steel,  lumber,  office  appliances, 
stationery,  etc.  The  labor  leaders  claim  the  railways  pay 
excessive  prices  for  these  things  because  the  railways  are 
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tions  in  the  prices  paid  by  the  railroads  for  coal.  It  is  clear, 
however,  that  further  reductions  must  be  secured  in  all  their 
operating  expenses,  including  the  cost  of  fuel.  The  cost  of 
fuel  must  be  further  reduced  both  by  reductions  in  price  and 
by  the  effecting  of  greater  economies  in  its  use.  The  effect- 
ing of  greater  economies  in  its  use  must  be  brought  about  by 
securing  greater  efficiency  in  the  firing  of  locomotives  and 
also  by  continuance  of  the  installation  of  devices  which  result 
in  less  fuel  being  burned  in  proportion  to  the  power  produced. 

Mr.  Dunn  then  took  up  the  general  railway  situation  and 
briefly  sketched  the  developments  which  have  led  up  to  the 
present  condition  of  the  railroads  in  the  United  States,  most 
of  which,  in  spite  of  the  relatively  high  freight  rates,  have 
not  been  earning  enough  to  pay  their  operating  expenses  and 
taxes  since  the  new  rates  were  fixed  late  in  August  last  year. 
He  then  took  up  the  question  of  reducing  operating  expenses, 
about  which  he  spoke  in  part  as  follows: 

In  addition  to  seeking  abrogation  of  the  National  Agree- 
ments, the  railways  have  asked  the  Railroad  Labor  Board  to 
make  general  reductions  of  wages.  They  base  their  applica- 
tion mainly  upon  the  grounds  that  wages  have  been  reduced 


under  the  same  financial  control  as  the  concerns  from  which 
they  make  purchases. 

It  would  be  easy  to  prove,  if  time  permitted,  that  all  this 
talk  about  the  control  of  railways  and  the  concerns  from 
which  they  make  purchases  by  the  same  financial  interests  is 
the  wildest  buncombe.  But  suppose  th^  are  under  the  same 
control.  Where  is  the  evidence  that  this  causes  the  railways 
to  pay  excessive  prices  for  fuel  and  for  materials  and 
supplies?  Do  they  pay  more  for  coal  than  other  large 
consumers?  The  coal  operators  complain  loudly  that  the 
railways  use  the  "assigned  car"  rule  to  get  coal  cheaper  than 
other  concerns.  Do  they  pay  more  for  iron  and  steel  ?  Until 
recently  they,  like  other  consumers,  were  paying  the  United 
States  Steel  Corporation,  which  is  supposed  to  be  the  arch- 
type  of  a  concern  controlled  by  the  house  of  Morgan,  the  same 
prices  which  were  fixed  by  a  govenmaent  board  in  1919,  and 
which  other  people  were  paying;  and  they  are  now  paying  it 
and  other  steel  concerns  less  than  these  prices.  Do  the  rail- 
ways pay  more  than  others  for  lumber?  Every  lumber  manu- 
facturer and  dealer  will  say  they  are  close  buyers.  The 
allegation  that  the  railways  as  a  whole,  because  of  their 
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is  equalized  with  the  first  and  second  pairs  of  driving  wheels. 
Dolphin  beams  are  placed  over  the  boxes  on  the  third  and 
fourth  pairs  of  drivers  and  are  connected  on  each  side  of 
the  locomotive  with  three  inverted  leaf  springs  which  are 
placed  below  the  upper  frame  rail.     Limited  clearance  space 


Breather   Pipes  for   Use   in   Tunnels   Are   a    Novel    Feature   of  the 

Cab    Equipment 

under  the  firebcx  did  not  permit  j>lacing  the  s])rings  over  the 
boxes  of  the  two  rear  pairs  of  wheels. 

The  cab  is  unusu;tlly  roomy  and  comfortable  with  all  fit- 
tings placed  within  convenient  reach  of  tlie  crew.  The  in- 
jectors and  .<te;mi  turret  are  placed  outside  the  cab  and  have 
extension  handles  identified  by  small  aluminum  plates  with 


raised  letters.  The  equipment  includes  a  breather  pipe  for 
providing  fresh  air  while  passing  through  tunnels.  This 
arrangement  consists  of  a  ^  in.  pipe  placed  across  the 
boiler  back  head  and  having  five  ji  in.  globe  valves  equally 
spaced,  each  fitted  with  3  ft.  of  3^2  in.  hose.  The  air  sup- 
ply is  drawn  from  the  brake  system. 

An  interesting  detail  is  the  arrangement  of  the  hand  rail 
cf)Iumns,  which  are  in  the  form  of  clamps,  so  that  the  hand 
rail  can  be  readily  taken  down  without  removing  the  col- 
umns. The  headlight  dynamo  is  placed  on  the  right  hand 
side  of  the  boiler,  ahead  of  tlie  cab,  and  the  wiring  is  run 
through  the  hand  rail.  The  pilots  are  adjustable  as  to 
height  above  the  rail  and  are  of  short  design  so  that  two 
hxomotives  can  be  coupled  pilot  to  pilot  without  interference. 

Tlie  tenders  of  these  locomotives  are  of  special  interest, 
having  the  unusual  capacity  of  15,000  gal,  of  water  and  16 
tons  of  coal.  The  tanks  are  comparatively  long  and  low  in 
order  to  keep  the  center  of  gravity  as  low  as  possible.  The 
extreme  length  of  the  tank  is  36  ft.  6  in.  and  the  width 
10  ft.  5|j  in.,  while  the  depth  is  6  ft.  6  in.  with  a  collar 
32  in.  high  on  each  side  of  the  fuel  space.  The  sides  and 
rear  of  the  fuel  space  are  sloped  so  that  the  coal  will  gravi- 
tate into  the  stoker  trough  even  when  only  a  small  amount 
is  on  the  tender.  The  stoker  trough  is  constructed  so  that 
it  may  be  removed  as  a  complete  unit  even  when  the  tender 
has  a  full  load  of  coal.  An  unusually  complete  arrangement 
of  transver.se  and  longitudinal  dash  plates  is  applied  to  pre- 
vent the  water  from  surging. 

The  frames  are  of  one  piece  cast  steel  construction  made 
by  tlie  Commonwealth  Steel  Company.  The  total  length  is 
.vS  ft.  8  in.  and  the  width  over  outside  sills  is  8  ft,  11^  in. 
The  distance  between  truck  centers  is  22  ft.  11^  in. 

Tlie  trucks  are  of  the  six  wheel  type,  manufactured  by  the 
Commonwealth  Steel  Company.  The  truck  frames  are  con- 
structed with  longitudinal  and  transverse  members  of  steel, 
cast  in  one  piece.  The  pedestals  are  bolted  to  the  frames 
and  the  wheel  loads  are  equalized  on  each  side.  Swing 
bolsters  are  used  and  are  hung  on  three-point  suspension 
links.  The  brakes  arc  of  the  clasp  type.  It  is  found  in 
practice  that  these  tenders  take  curves  smoothly  and  are  very 
easy  riding. 

The  locomotives  have  a  height  of  15  ft.  10  in.,  a  width 
over  cab  boards  of  11  ft.  4  in.,  and  a  total  length  of  engine 
and  tender,  measured  from  face  to  face  of  beams,  of  80  ft. 
4."v;  in.  Their  leading  dimensions,  in  comparison  with  those 
of  a  number  of  hca\y  Consolidation  type  locomotives  built 
during  the  past  few  years  by  the  Baldwin  Locomotive  Works, 
are  given  in  the  accompanying  table. 
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Annual  Convention  of  the  Fuel  Association 

Papers  on  Pulverized  Coal,  Feed  ^  ater  Heat- 
ers and  Individual  Fuel  Performance  Records 


WITH  an  attendance  of  approximately  200,  the  Inter- 
national    Railway     Fuel     Association     opened     its 
thirteenth  annual  convention  at  the  Hotel  Sherman, 
Chicago,  on  May  24  and  adjourned  after  the  consideration 
of  a  heavy  i)rogram  on  May  26. 

Following  the  usual  opening  exercises  the  meeting  was 
addressed  by  Samuel  O.  Dunn,  editor  of  the  Railway  Age. 
An  abstract  of  Mr.  Dunn's  address  follows. 

Present  Railway  Situation 
BY  SAMUEL  O.  DUNN 

Speaking  of  the  need  for  economy  in  the  use  of  fuel,  Mr. 
Dunn  called  attention  to  the  fact  that  the  total  cost  of  rail- 
way fuel  in  1920  was  $675,000,000,  an  increase  of  $423,- 
000,000,  or  almost  170  per  cent  since  1916,  due  largely  to 
increases  in  price,  a  large  part  of  which  took  place  last  year. 
Continuing,  he  said: 

Since  the  end  of  1920  there  have  l)een  substantial  rcduc- 


in  most  other  industries  and  that  the  cost  of  living  has 
declined. 

The  principal  answer  of  tlie  lalx)r  leaders  to  tliis  argument 
is  that  through  mismanagement  the  railways  are  wasting 
about  $1,000,000,000  a  year,  and  that  all  this  alleged  waste 
should  Ix'  eliminated  before  the  j)ayroll  is  curtailed. 

.\fter  the  present  wages  were  fixed,  and  when  the  railways 
were  still  carrying  a  heaxy  traffic,  their  total  oi)erating  ex- 
penses were  running  at  the  rate  of  a))OUt  $6,000,000,000  a 
year,  and  of  this  amount  almost  $4,000,000,000  was  going 
to  lalx)r  in  wages,  leaving  about  $2,000,000,000  for  other 
exjx'nses.  Since  the  labor  leaders  defend  the  present  pay- 
roll, it  follows,  on  their  theory,  that,  by  eliminating  prevent- 
able "wastes"'  the  managements  could  and  should  reduce  all 
expenses  except  the  payroll  by  almost  50  per  cent.  .\t  least 
four-fifths  of  this  othe'r  $2,000,000,000  of  railway  expenses 
consists  of  expenditures  for  fuel  and  for  equipment  and  ma- 
terials and  supplies — iron  and  steel,  lumber,  office  appliances, 
stationer}-,  etc.  The  labor  leaders  claim  the  railways  pay 
exces.sive  prices   for   these  things   because  the   railways  are 
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tions  in  the  prices  paid  by  the  railroads  for  coal.  It  is  clear, 
however,  that  furtlier  reductions  must  be  secured  in  all  their 
operating  expenses,  including  tlie  cost  of  fuel.  The  cost  of 
fuel  must  \)C  further  reduced  both  by  reductions  in  price  and 
by  the  effecting  of  greater  economies  in  its  use.  The  effect- 
ing of  greater  economies  in  its  use  must  be  brought  about  by 
securing  greater  efficiency  in  the  firing  of  locomotives  and 
also  by  continuance  of  the  installation  of  devices  which  result 
in  less  fuel  being  burned  in  proportion  to  the  power  produced. 

Mr.  Dunn  then  took  up  the  general  railway  situation  and 
briefly  sketched  the  developments  which  have  led  up  to  the 
present  condition  of  the  railroads  in  the  United  States,  most 
of  which,  in  spite  of  the  relatively  high  freight  rates,  have 
not  been  earning  enough  to  pay  their  operating  expenses  and 
taxes  since  the  new  rates  were  fixed  late  in  August  last  vear. 
He  then  took  up  the  question  of  reducing  operating  expenses, 
about  which  he  spoke  in  part  as  follows: 

In  addition  to  seeking  abrogation  of  the  National  Agree- 
ments, the  railways  have  asked  the  Railroad  Labor  Board  to 
make  general  reductions  of  wages.  They  base-their  applica- 
tion mainly  upon  the  grounds  that  wage?  haye  Iw^en  reduced 


under  the  same  financial  control  as  the  concerns  from  which 
they  make  purchases. 

It  would  be  ea.sy  to  prove,  if  time  permitted,  that  all  this 
talk  about  the  control  of  railways  and  the  concerns  from 
which  they  make  jmrchases  by  the  same  financial  interests  is 
the  wildest  buncoml>e.  But  suppose  they  are  under  the  same 
control.  Where  is  the  evidence  that  this  causes  the  railways 
to  pay  e.\ce.ssive  j^rices  for  fuel  and  for  materials  and 
supplies?  Do  they  pay  more  for  coal  than  other  large 
consumers?  The  coal  o{x?rators  complain  loudly  that  the 
railways  use  the  "assigned  car"'  rule  to  get  coal  cheaper  than 
other  concerns.  Do  tliey  pay  more  for  iron  and  steel?  Until 
recently  they,  like  other  consumers,  \vere  paying  the  United 
States  Steel  Corporation,  which  is  supposed  to  Ik?  the  arch- 
t\pe  of  a  concern  controlled  by  the  house  of  Morgan,  the  same 
prices  which  were  fixed  by  a  government  Ixjard  in  1919.  and 
which  other  people  were  paying;  and  they  are  now  paying  it 
and  other  steel  concerns  less  than  these  prices.  Do  the  rail- 
ways pay  more  than  others  for  lumber?  Every  lumlx>r  manu- 
facturer and  dealer  will  say  they  are  close  liuvers.  The 
allegation  that  the  railways  as  a  whole,   because  of  their 
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actual  or  alleged  financial  control,  waste  money  by  inten-  and  for  a  respectable  moral  standard  was  more  desired  than 

tionally  paying  excessive  prices,  Bas  never  been  supported  at  present.     War  with  its  horrors  and  sacrifices  brought 

by  a  scintilla  of  evidence,  and  it  never  can  be,  because  it  is  extravagance.     The  emergencies  of  the  times  to  a  great  ex- 

absolutely  baseless.  tent  broke  down  our  systems  of  economy  and  an  extrava- 

The  labor  leaders  also  criticise  the  railways  for  not  having  gant  increase  in  material,   in  production,  in  labor  was  a 

made  certain  important  improvements  in  their  physical  prop-  natural  outcome  of  urgent  necessity. 

erties  which  would  enable  large  economies  to  be  effected.  The  war  has  ended,  but  it  has  left  its  impressions  and 

To  make  large  economy-producing  improvements  the  rail-  its  deadly  influence — excessive  profits   and   wages  of  wai 

ways  must  first  raise  large  amounts  of  new  capital  to  invest  times  have  brought  a  spirit  of  unrest  and  discontent  to  tiie 

in  them.     But  they  cannot  raise  this  new  capital  until  they  minds  of  those  who  in  their  loyalty  are  asked  to  practice 

are  enabled  to  earn  a  net  return  sufficient  to  pay  reasonable  economy  that  our  business  interests  may  prosper,  that  we 

interest  and  dividends  on  their  present  valuation.    Their  net  may  take  our  place  even  with  keen  competition,  not  only 

return  cannot  be  made  adequate  for  this  purpose  without  as  the  first  nation  of  the  world  by  our  wealth,  but  first  as 

large  reductions  of  their  present  expenses,  of  which  the  pay-  an  industrial  and  commercial  nation.     This  is  the  prime 

roll  constitutes  two-thirds;  and  the  labor  leaders  oppose  all  object  of  our  convention — that  we  may  bring  about  a  better 

reductions  of  the  payroll.  feeling  and  spirit  between  employer  and  employee,  that  we 

I  have  not  the  slightest  idea  that  the  pre-war  wages  of  may  win  the  employee  by  interesting  him  in  his  work  and 

railway  employees  ever  will  be  restored,  nor  do  I  think  they  making  him   feel  that  work  is  rather  a  pleasure  than  a 

ever  should  be.    There  were  many  classes  of  employees  who,  crime — that  we  may  better  the  employee  by  educating  him 

before  the  war,  were  not  paid  as  much  as  they  should  have  to  know  and  understand  his  work  that  he  may  do  it  well, 

been  in  proportion  to  the  cost  of  living  at  that  time,  and  I  and  hence,  be  a  source  of  satisfaction  and  interest  to  his 

hope  to  see  their  wages  in  future  kept  higher  in  proportion  to  employer,  that  by  so  working,  the  employer  may  know  and 

the  cost  of  living  than  they  were  before.     And  in  this  con-  understand  that  ihe  work  of  the  employee  is  of  first  interest  to 

nection  I  think  special  reference  should  be  made  to  the  the  employer  and  that  he  concern  himself  in  working  for  and 

cases  of  supervisory  officers.    It  is  a  fact  today,  as  it  has  been  bettering  the  working  and  home  comforts  of  his  employees 

for  years,  that  many  supervisory  officers  are  paid  less  than  when  COTisistent.     A  spirit  of  mutual  interest  between  em- 

the  higher  paid  employees  over  whose  work  they  exercise  ployer  and  employee  is  an  absolute  necessity  if  our  busi- 

supervision.  Indeed,  the  average  salary  of  all  division  officers,  ness  is  to  prosper  and  grow, 
including    superintendents,  master  mechanics,  trainmasters, 
road  foremen  of  engines,  etc.,  is  less  than  the  average  wages 

of  some  employees.  According  to  the  latest  available  statistics  Report  of  Committee  on  Pulverized  Fuel 
the  average  salary  of  all  division  officers  now  average  $3,437 

per  year,  while  the  wages  of  passenger  locomotive  engineers  The  progress  of  the  art  of  burning  pulverized  coal  by 

average  $3,450  and  the  wages  of  freight  engineers  $3,586.  railroads  on  locomot\yes  or  in  stationary  plants  the  past 

The  advances  granted  to  divisional  and  supervisory  officers  year  has,  on  account  of  well  understood  econranfc  and  other 

since  before  the  war  have  been  relatively  much  less  than  conditions,  been  practically  nil,  no  new  installations  having 

those  granted  to  most  classes  of  employees,  and  as  a  matter  been  made. 

of  justice  to  the  officers  this  fact,  together  with  the  fact  that  Some  few  tests  have  been  made.    One  of  these  which-  is 

many  of  the  officers  were  underpaid  before,  should  be  given  of  some  interest  was  made  on  Lehigh  Valley  loccMnotive  No. 

great  weight  in  any  readjustments  which  may  be  made  in  1360  between  Easton  and  Lehighton,  Pa.,  to  determine  the 

future.             ^  practicability  of  burning  pulverized  North  Dakota  lignite 

Bad  as  the' situation  is  today,  I  am  not  pessimistic  about  containing    15   per   cent   moisture   and   Red   Lodge   sludge 

the  future  of  the  railways.     On  the  whole,  I  have  no  doubt  (Montana  sub-bitimiinous  coal)  without  resulting  in  serious 

that  we  have  seen  the  worst  we  are  going  to  see  in  the  railroad  honeycomb   formation   or   unusual   disintegration   of   brick 

business.  work. 

However,  we  should  clearly  recognize  the  fact  that  if  the  The  results  were  successful  with  the  exception  of  the 

railroads  are  again  to  be  put  upon  their  feet  the  utmost  efforts  honeycomb    formation    which    with    either    coal    developed 

must  be  made  by  all  of  us  who  are  directly  interested  in  the  rapidly   on   the  back   flue  sheet  when  the  locomotive   was 

business,  first,  to  secure  the  utmost  efficiency  and  economy  of  worked  hard  and  seriously  hampered  operation.    The  com- 

operation,  and,  second,  to  keep  the  public  fully  informed  mittee  suggests  that  this  honeycomb  formation  be  not  taken 

regarding  everything  that  is  being  done  to  promote  efficiency  too  seriously  and   believes  that  with  proper  research   and 

and  economy,  in  order  that  the  many  unjust  attacks  which  engineering  work  to  determine  the  coal  characteristics  and 

will  continue  to  be  made  upon  the  managements  of  the  rail-  to  develop  proper  design  of  boiler  and  firebox  with  particu- 

roads  in  the  future,  as  they  have  been  in  the  past,  will  not  lar  reference  to  combustion  area  and  also  to  drafting,  that 

mislead  public  opinion  regarding  private  management.     All  this  problem  can  be  solved.     In  connection  with  drafting 

of  us  who  are  in  close  touch  with  railway  affairs  know  that  the  committee  has  in  mind  the  elimination  of  pulsating  draft 

private  management  is  by  no  means  perfect,  but  we  all  have  and  correctly  determined  air  supply. 

very  good  reason  for  believing  it  is  much  better  than  govern-  In  stationary  practice  two  new  cases  of  pulverized  coal 

sient  management  or  Plumb  plan  management  would  be,  operation  have  been  called  to  the  committee's  attention.    The 

and,  therefore,  it  is  our  duty  to  do  all  we  can  to  make  sure  Milwaukee  Electric  Railway  &  Light  Company  during  the 

that  private  management  will  be  perpetuated.  past  year  completed  and  put  into  operation  a  new  power 

plant  at  St.  Francis,  near  Milwaukee,  Wisconsin,  manifest- 
President  Hurley's  Address  ijjg  ^jj^jj.  confidence  in  the  economic  advantages  of  burning 

Following  Mr.  Dunn's  address,  J.  B.  Hurley  delivered  the  pulverized  coal, 

presidential  address,  of  which  an  abstract  follows:  The  Oklahoma  City  plant  of  Morris  &  Company,  orig- 

The  occasion  that  bids  us  gather  in  convention  at  this  inally  equipped  with  chain  grates,  has  been  modified  to 
time  is  indeed  an  important  and  impressive  one.  Many  bum  either  pulverized  coal  or  oil  and  has  been  in  success- 
great  and  perplexing  questions  confront  the  mind  of  America  ful  operation  for  a  little  over  a  year.  By  the  use  of  suitable 
today  and  call  for  settlement — never  probably  in  the  history  burners  it  is  practicable  to  bum  either  pulverized  coal  or 
of  the  nation  was  there  a  time  when  loyal  citizenship  and  oil  without  changing  furnace  or  boiler.  The  coals  used  are 
patriotic  co-operation  on  the  part  of  all  for  the  good  of  her  McAlester  Field  having  a  B.  t.  u.  value  of  10,000  to  11,- 
institutions,  for  the  maintenance  of  her  business  enterprises  500;  moisture,  5  to  10  per  cent;  volatile  matter,  20  to  30 
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per  cent;  fixed  carbon,  40  to  45  per  cent;  ash,  30  to  35 
per  cent;  sulphur,  1  to  2  per  cent,  and  Texas  lignite  having 
a  B.  t.  u.  value  of  6,000  to  7,000;  moisture,  30  to  35  per 
cent;  volatile  matter,  20  to  25  per  cent;  fixed  carbon,  25 
to  30  per  cent;  ash,  10  per  cent. 

This  plant  is  reported  as  being  particularly  economical 
in  cost  of  operation,  showing  an  8  to  10  per  cent  saving  in 
cost  of  steam  production  on  McAlester  coal,  over  the  stoker 
fired  boilers  burning  coals  of  equivalent  B.  t.  u.  values.  Ac- 
curate daily  records  of  cost  are  maintained  for  comparison. 

The  state  of  the  art  today  indicates  an  unquestionable 
field  for  pulverized  coal  and  that  its  commercial  use  de- 
pends upon  the  economic  conditions  obtaining,  each  case 
requiring  its  own  particular  analysis. 

The  committee  repeats  its  previous  recommendation  that 
thorough  research  and  engineering  work  accompanied  by 
conclusive  tests  be  conducted  at  one  of  our  universities  ade- 
quately equipped,  particularly  for  burning  of  pulverized  coal 
on  locomotives,  the  work  to  be  supervised  by  competent  men 
representing  the  railroads  and  the  university. 

The  report  is  signed  by  W.  J.  Bohan  (Nor.-Pac),  chair- 
man; H.  T.  Bentley  (C.  &  N.  W.);  R.  R.  Hibben  (M.  K. 
&  T.);  H.  PioUet  (Lehigh  Valley);  W.  G.  Squires  (N.  Y., 
N.  H.  &  H.);  J.  M.  Nicholson  (A.,  T.  &  S.  F.);  L.  R. 
Pyle  (Locomotive  Firebox  Co.) ;  W.  L.  Robinson  (B.  & 
O.),  and  E.  C.  Schmidt  (North  American  Co.). 

■  Discussion 

Alonzo  G.  Kinyon  (Fuller  Engineering  Cc«npany)  ex- 
pressed the  opinion  that  it  would  not  be  many  years  before 
as  high  as  50  per  cent  of  the  coal  burned  would  be  in  a  pul- 
verized form,  this  statement  applying  particularly  to  indus- 
trial and  power  plants.  He  said  that  the  locomotive,  as  at 
present  designed,  was  not  well  adapted  to  bum  pulverized 
coal  under  all  of  the  conditions  it  is  called  on  to  meet.  Thus 
far  nothing  has  been  developed  which  will  eliminate  trouble 
from  honeycombing,  with  certain  coals  when  the  locomotive 
is  working  at  high  capacity. 

Eugene  McAuliffe  said  that  it  is  yet  to  be  proved  whether 
a  kilowatt-hour  is  produced  with  fewer  heat  units  frcaaa  pul- 
verized coal  than  from  coal  burned  on  grates,  but  laid  stress 
on  the  versatility  of  pulverized  fuel  burning  equipment  where 
relative  values  of  oil  and  coal  call  for  frequent  dianges  from 
one  to  the  other. 

Locomotive  Feed  Water  Heating 

The  interest  in  feed  water  heaters  in  America  is  shown 
by  the  history  of  the  past  year  to  be  growing,  in  that  the 
number  of  roads  to  take  up  types  of  feed  water  heaters  for 
tests  has  increased.  There  are  no  new  feed  water  heaters 
brought  out  this  year,  but  progress  has  been  made  in  the" 
simplification  of  the  design  of  the  Locomotive  Feed  Water 
Heater  Company  and  Worthington  systems. 

In  1920  there  were  seven  roads  using  the  Locomotive 
Feed  Water  Heater  Company,  Weir,  Worthington,  Caille, 
and  the  Simplex  Blake-Knowles  feed  water  heaters.  There 
are  now  eighteen  American  roads  with  five  types  of  heaters 
on  order  or  in  service;  namely,  the  Locomotive  Feed  Water 
Heater  Company,  Weir,  Worthington,  Caille,  and  the  Sim- 
plex Blake-Knowles.    These  are  as  follows: 

The  Superheater  Company's  Feed  Water  Heater: 

Delaware-    &    Hudson 2 

New    York    Central 4 

Delaware,    Lackawanna    &    Western 1 

Ft.    Smith    &    Western 2 

Grand    Trunk    1 

Erie    Railroad    ; 5 

Canadian    Pacific    1 

New  York,   New  Haven  &  Hartford 5 

Atchison,    Topeka    &    Santa    Fe 2 

Southern    Pacific     4 

Central     Railroad,    New    Jersey 1 

Central    Vermont    2 

Chicago    &    North    Western 2 

Lake    Shore    &    Michigan    Southern 1 

Elgin,    Joliet    &     Eastern 2 

Total  on  order  and  applied 35 


Worthington   Feed   Water  Heater: 

Pennsylvania    Railroad    4 

Norfolk     &     Western 1  ; 

Southern    Pacific     5 

Chicago    &    North    Western 2 

Total  on  order  and  applied 12 

Weir  Feed  Water  Heater: 

Canadian    Pacific     I 

Southern    Railway     2 

Grand    Trunk    1  ^ 

Total    on    order    and    applied 4 

Caille  Feed  Water  Heater:  ' 

Baltimore    &    Ohio I 

Simplex  Blake-Knowles  Feed  Water  Heater:  V; 

Erie    Railroad    • 3  1 

The  Southern  Pacific  is  trying  out  some  of  both  the  open 
and  closed  types  of  heaters.  The  roads  which  have  tested 
out  these  heaters  are  securing  practically  the  same  results 
as  given  in  the  results  of  tests  of  the  two  classes  of  heaters,  a 
saving  of  between  13  and  15  per  cent  based  on  increase  in 
evaporation  of  pounds  of  water  per  pxxmd  of  oil.  However, 
in  bad  water  districts  it  has  been  found  necessary  to  clean 
the  closed  heaters  due  to  scaling,  in  order  that  this  saving  be 
maintained.  No  data  are  available  in  bad  water  districts  of 
the  Worthington  heater.  Several  means  have  been  tried  for 
the  cleaning  of  the  closed  type  of  heaters,  and  it  is  believed 
that  satisfactory  means  at  low  cost  have  been  secured  using 
a  dilute  solution  of  hydrochloric  acid,  but  service  alcme  can 
determine  the  life  of  the  feed  water  heaters  and  flues. 

The  question  of  weight  on  dri^^prs  has  to  a  certain  extent 
influoiced  the  adoption  of  the  feed  water  heaters  as  at  the 
present  time  the  railroads  have  this  problem  to  contend  with, 
and  in  order  to  keep  the  weights  of  the  locomotives  within 
the  bounds  prescribed  by  their  various  roads,  this  valuable 
method  of  saving  fuel  has  not  been  universally  adopted. 

The  report  is  signed  by  E.  E.  Chapman  (A.  T.  &  S.  F.)^ 
chairman;  E.  A.  Averill  (The  Superheater  Co.);  O.  S. 
Beyer,  Jr.;  B.  J.  Farr  (Gd.  Tk.  Wn.);  F.  Kerty  (B.  k 
O.);  A.  T.  Pfeiffer  (N.  Y.  C);  L.  G.  Plant  (Ry.  Review); 
L.  R.  Pyle  (Locomotive  Firebox  Ca),  and  W.  H.  Winter- 

rowd  (Can.  Pac). 

Discnsdon 

Eugene  McAuliffe  expressed  the  opinion  that  feed  water 
heating  had  proved  an  effective  means  of  reducing  fuel  con- 
sumption and  the  applicaticMi  of  such  devices  is  now  cmly  a 
question  of  obtaining  the  necessary  capital. 

J.  N.  Clark  (Southern  Pacific)  described  the  results  of 
feed  water  heater  tests  which  showed  that  in  some  cases  the 
heaters  raised  the  temperature  of  the  water  up  to  255  d^.  F. 
He  stated  that  the  maintenance  of  the  heater  needs  to  be 
carefully  considered,  especially  in  bad  water  districts  where 
it  requires  frequent  cleaning  because  the  savings  largely  dis- 
appear when  scale  forms  on  the  surfaces. 

E.  E.  Chapman  stated  that  the  saving  in  various  tests 
range  from  8.4  to  16.6  per  cent.  He  pointed  out  that  feed 
water  heaters  reduce  the  rate  of  combustion  and  thus  length- 
en the  life  of  boiler  tubes  and  firebox  sheets.  It  has  bea» 
found  advisable  on  the  Santa  Fe  to  clean  the  heaters  every 
two  weeks  with  a  diluted  solution  of  muriatic  acid.  This 
operation  requires  about  two  hours  and  is  effective  in  re- 
moving scale. 

Standards  of  Fuel  Economy 

D.  C.  Buell,  director,  Railway  Educational  Bureau,  pre- 
sented a  i>aper  on  this  subject,  in  which  he  gave  a  compre- 
hensive outline  of  the  steps  which  must  be  taken  before 
ideal  results  can  be  secured  in  any  campaign  for  the  eco- 
nomical use  of  railway  fuel. 

Startiiig  with  the  executive,  Mr.  Buell  took  up  the  essoi- 
tial  requirements  of  a  fuel  conservation  policy,  and  outlined 
the  matters  for  executive  attention  in  the  purchasing,  oper- 
ating and  mechanical  departments.  The  conditions  which 
require  the  attention  of  the  supervisory  forces  were  then 
enumerated  for  all  departments  concerned,  including  fuel  in- 
spection, operating  requirements,  the  important  points  for 
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attention  in  the  shops  and  roundhouse  and  the  points  re- 
'  quiring  special  attention  by  the  road  foreman. 

Referring  to  the  78  points  enumerated,  he  said  in  closing: 

;         "There  is  hardly  an  item  in  this  entire  list  which  has  not 

heen  a  subject  for  a  paper  or  for  discussion  at  some  of  the 

•conventions  of  the  International  Railway  Fuel  Association. 

;  V  Those  who  have  been  members  of  this  Association  for  a 

.':'.  ^  Jiumber  of  years  have  their  file  copies  of  proceedings  which 

■      can  be  referred  to  in  order  to  check  the  methods  presented 

to  this  Association  by  practical  fuel  men,  which  have  proven 

successful  in  dealing  with  these  numerous  problems. 

"Those  who  have  only  recently  become  members  of  the 

Association  can  obtain  back  copies  of  the  proceedings  of 

:.    the  last  few  years  from  the  secretary  for  a  nominal  sum. 

.:/       "The  problem  of  fuel  economy  is  just  as  much  a  science 

as  any  other  of  the  engineering  problems,  and  it  is  only 

through  a  careful  study  and  analysis  of  individual  problems 

that  an  officer  whose  duties  involve  a  responsibility  for  fuel 

•economy  may  hope  to  obtain  satisfactory  results.     Therefore 

:  .  it  is  urged  upon  the  members  of  this  Association  that  our 

V;  proceedings  be  used  as  a  reference  library  to  be  referred  to 

;;:;  And  studied,  in  order  that  they  may  become  more  proficient 

.in  this  branch  of  our  American  transportation  problem. 

Discussion 


•  :•■        Harrington  Emmerson  briefly  sketched  the  history  of  the 
.^'  development  of  the  use  of 'steam  power  from  the  first  crude 
;.  V  steam  engine  when  there  was  no  quantitative  measure  of  the 
.,. .  energy  in  the  coal  at  one  end  or  of  the  work  performed  at  the 
!  Other,  through  the  steps  that  finally  led  to  the  present  knowl- 
edge of  steam  engineering  which  makes  possible  a  definite 
•determination  of  the  efficiency  of  the  application  of  fuel  to 
the  production  of  work.    He  concluded  that  what  was  neces- 
sary in  the  efforts  of  the  railways  in  fuel  conservation  were 
...;  similarly  definite  standards  of  fuel  consumption  in  relation 
•  to  ton-mile  output  so  that  the  success  of  fuel  economy  pro- 
grams could  be  definitely  measured. 

In  closing  the  discussion  Mr,  Buell  stated  that  in  develop- 
.  .  .ing  and  correlating  the  various  factors  in  a  complete  plan 
;.'.  for  fuel  economy,  he  had  followed  the  principle  of  depend- 
■   •cnt  sequences  developed  by  Harrington  Enmierson  in  his 
^  ^^  j>aper  presented  before  the  association  at  the  1915  conven- 
tion.     Mr.    Buell    also    acknowledged    the    importance    of 
definite  standards  under  present  conditions,  since  the  public 
has  a  right  to  inquire  as  to  the  efficiency  with  which  the 
railroads  are  managed  and  operated  and  the  railroads  cannot 
afford  to  be  without  some  such  standards,  the  absence  of 
»  ;  which  will  indicate  to  the  public  a  lack  of  knowledge  of  the 
fundamentals  of  their  own  business. 


Value  of  Individual  Fuel  Performance  Records 

BY  ROBERT  COLLETT 
■■-''•     Superintendent  Fuel  and  Locomotive  Performance, 

New  York  Central 

There  have  been  presented  before  this  Association  several 
papers  outlining  the  practice  on  various  railroads  where 
individual  fuel  records  have  proved  valuable  and  which  in 
some  instances  continue  in  force.  A  reasonably  thorough 
canvass,  however,  discloses  that  such  records  are  by  no  means 
standard  practice  on  American  railroads,  chiefly,  it  seems, 
for  the  reason  that  the  general  method  of  determining  in- 
dividual coal  charges  to  locomotives  is  largely  guesswork. 
The  value  of  any  record  lies  in  what  we  get  from  it  and 
depends  on  the  good  or  bad  opinion  of  those  who  live  with 
it.  Mr.  McAuliffe  once  aptly  said:  "I  have  been  connected 
with  a  dozen  different  kinds  of  fuel  performance  records  not 
one  of  which  was  absolutely  correct,  but  the  worst  was  bet- 
ter than  none  at  all." 

Railroad  officers  fully  appreciate  the  need  of  knowing, 
first,  about  how  much  fuel  is  required  for  a  given  service, 
and  secondly,  how  much  is  being  used.     How  best  to  get 


this  information  depends  chiefly  on  local  conditions.  With 
present  day  facilities  on  the  average  railroad  it  is  not  possi- 
ble to  present  to  an  engineman  or  fireman  a  bill,  so  to  speak, 
for  a  certain  amount  of  fuel  burned  for  which  he  is  respon- 
sible, since  all  of  the  old  handicaps  of  delays,  light  mileage, 
etc.,  over  which  he  has  no  control,  are  still  with  us  and  added 
thereto  are  complications  such  as  changing  firemen,  pooled 
engines,  no  means  of  measuring  coal,  and  so  on. 

The  engine  record  seems  the  best  as  a  rule,  save  for  oil- 
burners  under  certain  favorable  operating  conditions,  and 
this  plan  now  predominates.  The  average  cost  of  compiling 
such  a  record  proves  to  be  from  one-half  to  one  cent  per  ton 
of  coal  used.  It  is  not  usually  intended  as  a  check  against 
the  total  fuel  consumed,  but  to  keep  interest  aroused.  Group- 
ing selected  runs  and  showing  only  representative  trips  and 
not  necessarily  the  total  mileage  or  total  fuel  consumption 
for  the  month,  has  met  with  success  on  certain  roads.  The 
value  of  a  fuel  record  also  depends  on  how  it  is  handled 
with  the  engine  crews  and  departments  responsible. 

There  are  individual  records  which  may  be  of  value,  al- 
though not  elaborate.  On  the  New  York  Central  Lines 
East,  we  have  made  a  great  many  trip  records  of  fuel  con- 
sumption and  given  considerable  publicity  on  the  road  to 
these  reports  in  an  effort  to  apprise  all  concerned  of  what  is 
considered  good  performance.  Also,  through  various  records 
of  observations  we  attempt  to  check  conditions  affecting  fuel 
costs,  which  include  locomotive  operation,  quality  and  dis- 
tribution of  fuel,  locomotive  conditions,  transportation  mat- 
ters, and  lubrication.  One  reason  for  including  the  latter  is 
the  claim  so  often  made  that  oil  is  often  saved  at  the  expense 
of  fuel.  These  individual  observations  are  made  in  com- 
pany with  a  division  officer  and  matters  are  handled  on  the 
ground,  in  preference  to  writing  letters.  The  idea  is  not  so 
much  to  improve  the  individual  waste  as  to  have  conditions 
right  on  the  division  and  the  railroad  as  a  whole. 

We  give  each  division  officer,  including  traveling  firemen, 
what  we  call  a  bill  of  expense  each  month  for  the  fuel 
burned  in  each  class  of  service,  the  unit  consumption,  and 
the  total  cost.  We  also  show  this  in  "Cost  per  1,000  Loco- 
motive Miles.'*  One  reason  for  this  is  to  compare  the  rela- 
tive cost  of  fuel  with  other  items  which  may  have  received 
no  more  attention  than  they  deserved,  but  relatively  far  more 
attention  than  the  fuel  costs.  On  the  enginemen's  bulletin 
boards  we  post  a  statement  of  miles  run  per  ton  of  coal  in 
each  class  of  service,  with  a  foot-note  showing  the  number 
of  scoops  used  per  mile  and  what  a  small  saving  would 
amount  to.  We  find  the  men  like  this  even  better  than  the 
gross  ton-mile  statements,  although  we  post  them  also.  Re- 
cently, we  have  been  posting  at  some  of  our  terminals  the 
coal  charges  as  shown  by  our  daily  report  of  disbursements, 
.which  shows  the  engine  number,  to  which  we  have  added  the 
train  number.  Of  course,  it  gives  the  crews  an  opportunity 
to  criticise  our  coal  estimates,  but  it  creates  interest  and 
makes  us  careful  in  our  estimating. 

If  we  get  individual  effort  collectively  applied  and  con- 
centrated on  ways  and  means  to  encourage  pride  in  having 
our  railroad  the  best  in  fuel  performance,  it  matters  not  so 
much  what  kind  of  records  we  have.  If  our  records  give  in- 
dividuals credit  and  ccnnmendation  where  due,  and  point  out 
to  all  departments  and  individuals  in  a  co-operative  spirit 
what  we  are  doing,  what  it  is  possible  to  do  and  in  some 
small  way  at  least  how  to  do  it,  we  will  have  two  fuel  super- 
visors on  every  engine  and  one  in  every  office. 

I  believe  in  an  individual  record  and  a  daily  check  of  the 
coal  burned,  so  far  as  practicable,  against  the  ton  miles  or 
passenger  car  miles  for  the  education  and  interest  it  affords 
to  those  who  follow  fuel  economy  and  who  use  fuel.  But  no 
record  ever  taught  a  man  how  to  fire  or  run  an  engine  more 
skilfully  than  he  already  knew.  We  certainly  need  and  in 
time  will  have  better  and  more  fuel  records  on  American 
railroads,  but  where  successful,  under  present  coaling  ar- 
rangements, they  will  not  attempt  to  stress  individual  lia- 
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bility  so  much  as  they  will  the  possibilities  of  concerted 

effort. 

Discussion 

J.  G.  Crawford  (C.  B.  &  Q.),  presented  a  written  discus- 
sion from  which  the  following  is  taken: 

In  1917  a  committee  consisting  of  an  assistant  auditor, 
fuel  distributor,  inspector  of  stores,  traveling  accountant,  en- 
gineer of  tests  and  myself  were  appointed  to  investigate  fuel 
accounting.  The  accounting  necessary  in  connection  with 
the  "Daily  and  Monthly  Enginemen's  Fuel  Performance 
Statements"  influenced  the  fuel  accounting  to  a  considerable 
degree,  and  the  first  work  of  this  committee  was  to  find  out 
what  use  was  made  of  them  and  to  estimate  their  value. 

The  committee  assumed  that  the  reports  were  for  the  fol- 
lowing purposes: 

(1)  To  create  interest  among  enginemen  which  wcwild 
result  in  a  more  economical  use  of  locomotive  fuel, 

(2)  To  give  master  mechanics  and  road  foremen  a  state- 
ment which  they  can  use  to  determine  the  relative  standing 
of  the  enginemen  so  that  they  can  urge,  require  and  demand 
improvement  of  those  whose  performance  is  below  what  it 
should  be. 

(3)  To  give  superintendents  of  motive  power  and  other 
general  officers  a  summary  of  the  effects  of  fuel  economy 
efforts. 

Twelve  division  points  and  two  important  terminals  were 
visited.  Master  mechanics,  road  foremen,  engineers  and  fire- 
men were  interviewed.  Bulletin  boards  and  bulletin  books 
were  examined  to  ascertain  the  manner  and  date  of  posting 
these  statements.  About  one-half  of  the  eighteen  divisions 
were  found  to  be  making  out  the  daily  statement. 

All  divisions  compiled  the  monthly  statement.  This  could 
not  be  avoided,  because  the  monthly  statements  from  each 
division  were  consolidated  into  a  system  statement.  Of  the 
twelve  division  points  visited  only  eight  had  the  monthly 
reports  posted.  Some  of  these  had  not  been  sent  to  round- 
houses for  posting  for  over  a  year  and  one  was  being  put  in 
the  waste  basket  by  the  roundhouse  clerk.  Only  five  divi- 
sion points  had  made  out  and  posted  the  daily  reports.  One 
division  did  not  figure  the  pounds  of  coal  per  switch  hour, 
per  passenger  car  mile  or  pounds  per  hundred  ton  miles  or 
the  average  speed.  In  some  cases  the  daily  reports  were 
carbon  copies,  made  with  pencil  instead  of  typewriter,  and 
were  not  readable. 

The  daily  reports  were  posted  too  late  to  be  of  any  value. 
It  was  originally  intended  to  post  these  within  48  hours  after 
the  day  covered  by  the  report.  The  monthly  reports  were 
posted  about  three  weeks  after  the  end  of  the  month.  At  one 
point  where  there  are  ten  bulletin  files  the  four  last  monthly 
reports  were  on  three  different  files. 

Of  122  engineers  and  firemen  interviewed,  51  stated  they 
did  not  examine  the  statements  and  66  said  they  did  occa- 
sionally, but  they  could  not  tell  their  approximate  standing. 

Of  nine  master  mechanics  interviewed  eight  did  not  use 
the  reports  and  recommended  discontinuance,  one  said  it  was 
one  of  the  most  important  reports. 

Eight  road  foremen  were  interviewed,  of  whom  six  did  not 
use  the  reports  and  recommended  their  discontinuance,  while 
one  used  and  recommended  discontinuance,  and  one  used 
and  made  no  recommendation  as  to  discontinuance. 

These  reports  were  discontinued. 

On  any  railroad  there  are  a  large  number  of  engineers 
who  are  as  conscientious  and  as  cap>able  as  the  officials  who 
supervise  them.  This  class  does  not  need  much  supervision 
and  an  inaccurate  individual  fuel  performance  record  is  of 
no  value  in  bringing  about  greater  fuel  economy  in  their 
case.  There  is  a  second  group  of  men  who  are  as  conscien- 
tious, but  not  as  capable  and  could  be  appealed  to  through 
an  accurate  statement,  but  not  through  one  which  is  inac- 
curate. The  third  class  as  I  see  it  is  not  conscientious;  is 
subdivided  between  both  capable  and  incapable.  This  class, 
though  small  in  number,  requires  an  excessive  percentage  of 


the  road  firemen's  time.  Something  could  be  done  with  this 
group  if  an  accurate  individual  fuel  performance  recwd 
were  available,  but  an  inaccurate  record  is  of  no  value. 

It  seems  to  me  that  the  smallest  unit  on  which  to  base  a 
fuel  performance  record,  is  the  division  until  such  time  as 
an  accurate  record  of  the  coal  used  by  each  engineman  is 
obtainable.  The  statement  using  the  individual  engine  as 
the  unit  is  slightly  more  accurate  than  the  statement  using 
the  engineer  or  the  fireman  as  the  unit,  as  there  are  a  lesser 
number  of  engines  than  engineers  or  firemen.  However,  the 
principal  advantage  of  making  an  individual  engine  fuel 
performance  record  in  place  of  an  individual  engineman's 
fuel  performance  record  is  that  the  engines  cannot  talk  back, 
and  tell  you  how  inaccurate  is  the  statement. 

Nothing  herein  should  be  construed  as  not  advocating 
working  on  the  individual  engineer  and  individual  fireman 
to  obtain  the  greatest  fuel  economy,  but  working  through  the 
medium  of  an  inaccurate  individual  engineman's  perform- 
ance record  is  not  advocated  and  should  be  discouraged.        , 

Other  Papers 

A  number  of  other  papers  and  reports  were  also  presented, 
including  committee  reports  on  the  Storage  of  Coal,  Fuel 
Accounting,  and  Firing  Practice.  The  individual  papers 
included  Fuel  Conditions  on  French  Railways,  by  M.  de 
Boysson,  chief  of  locomotive  service,  Paris-Orleans  Railway; 
Fuel  Economy — A  Few  Essentials,  by  Carl  Eduard  Udden- 
berg  (State  Railways  of  Sweden);  Preparation  and  Dis- 
tribution of  Fuel,  by  C.  E.  Bast,  fuel  engineer,  Delaware  & 
Hudson;  Fuel  Department  Organization,  by  L.  G.  Plant, 
(Railway  Review) ;  Oil  Shale  as  a  Source  of  Oil  Supply,  by- 
Martin  J.  Gavin  (Bureau  of  Mines);  Cost  of  Production 
of  Coal,  by  Mont  B.  Morrow  (Canmore  Coal  Company^ 
Ltd. ) ;  and  Report  on  Briquettes  and  Sub-Normal  Fuels,  E. 
E.  Ramey   (B.  &•  O.),  chairman. 

Other  Basiness 

Eugene  McAuliffe  (Union  Colliery  CcMnpany)  in  an  ad- 
dress before  the  association,  called  attention  to  the  lack  of 
co-ordination  between  the  carriers  and  the  coal  industry^ 
although  the  movement  of  coal  constitutes  approximately  37 
per  cent  of  the  gross  ton-miles  of  freight  movement  and  the 
railroads  purchase  fron  25  per  cent  to  28  per  cent  of  the- 
bituminous  coal  production.  He  advocated  the  establish- 
ment of  seasonal  freight  rates  on  coal  as  a  means  of  effecting: 
a  better  local  factor  on  both  the  mines  and  the  railroads. 

One  of  the  features  of  the  meeting  which  received  favor- 
able comment  on  several  occasions  was  the  presence  of  eight 
engine  crews,  one  from  each  division  of  the  Atlantic  Sys- 
tem of  the  Southern  Pacific.  These  men,  who  had  had  the- 
best  fuel  records  on  their  resf)ective  divisions  during  the 
previous  three  months,  were  sent  to  the  convention  by  the 
management  as  a  mark  of  recogniticm  for  the  results  th^ 
have  obtained  in  their  efforts  to  save  fuel.  This  is  a  j>art 
of  the  newly  developed  plan  of  division  fuel  committee  or- 
ganization on  the  Southern  Pacific  System. 

During  the  convention  Harrington  Emmerson  distributed 
to  the  members  copies  of  a  summary  of  the  Interstate  Com- 
merce Commission  railway  fuel  report  for  1920  which  he 
had  prepared  showing  the  costs  of  the  various  kinds  of  fuel 
on  an  equated  heat  unit  basis. 

On  recommendation  of  the  Committee  on  Constitution 
and  By-Laws,  the  annual  dues  of  the  association  were  raised 
$1  a  year. 

The  following  officers  were  elected  for  the  coming  year: 
President,  W.  L.  Robinson  (B.  &  O.);  vice-presidents,  J.  N. 
Clark  (Southern  Pacific),  M.  A.  Daly  (Northern  Pacific), 
and  W.  J.  Bohan  (Northern  Pacific);  members  of  the  Ex- 
ecutive Committee:  H.  T.  Bentley  (C.  &  N.  W.),  D.  I. 
Bergin  (Wabash),  C.  M.  Butler  (A.  C.  L.),  J.  W.  Dodge 
(Illinois  Central),  Joseph  Keller  (Lehigh  Valley),  and  Hugb 
McVeagh  (Big  Four). 

Chicago  was  chosen  as  the  place  for  the  next  convention* 
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Train  of   16,000  Tons   Handled  Down   1.5   Per   Cent 
Grade;  Close  Speed  Regulation — Low  Air  Consumption 


ALL  records  for  the  operation  of  a  heavy  train  down  a 
long  grade  were  shattered  on  May  25,  when  there  was 
handled  from  Princeton,  W.  Va.,  eastward  to  Roanoke, 
Va.,  on  the  Third  district  of  the  Virginian.  Railway,  a  train 
of  100  loaded  120-ton  cars  of  coal  aggregating  16,000  gross 
tons.  This  train  was  a  test  train  run  to  demonstrate  what 
could  be  done  with  the  new  120-ton  cars  and  the  double 
capacity  brakes  used  by  the  Virginian  Railway.  It  marks 
the  latest  step  in  the  progress  towards  heavier  train  loading 
which  has  characterized  the  operations  of  the  Virginian  since 
its  inception. 

The  Virginian  Railway's  theory  of  operation  is  stated  in 
the  following  words:  "The  more  loads  you  haul  in  one  trip 
the  less  trips  you'll  have  to  make."  The  road  was  built  with 
that  idea  in  mind.  Today  the  company  is  operating  with 
the  largest  capacity  equipment  and  most  powerful  locomotives 
which  are  in  service  in  this  country  and  therefore  in  the 
world.  The  success  the  road  has  been  having  in  working  out 
its  scheme  of  operation  is  attested  by  the  fact  that  the  road 
is  hauling  in  regular  service  trains  of  90  to  100  loaded  cars 
aggregating  8,000  to  9,000  gross  tons.  The  average  net  tons 
per  train — the  figure  which  includes  all  freight  trains  of 
whatever  kind — in  1920,  totaled  1,800,  the  largest  for  any 
road  in  the  country. 

Westinghouse  Double  Capacity  Brake 

The  double  capacity  brakes  as  applied  on  the  Virginian 
1 20-ton  cars  represent  the  latest  development  of  the  Westing- 
house  Air  Brake  Company's  equipment  for  long  trains  of 
extremely  heavy  cars.  Some  time  previous  to  the  introduction 
of  the  120-ton  car,  the  road  had  consulted  the  air  brake  CMn- 
pany  with  regard  to  handling  still  greater  tonnage  by  operat- 
ing 90  or  more  5  5 -ton  cars  per  train.  This  brought  up  the 
question  of  applying  a  special  brake  with  a  double  capacity 
feature,  the  KCE  10-10,  which  had  already  been  developed 
in  anticipation  of  a  demand  for  heavy-tonnage  operation  Aat 
would  necessitate  the  use  of  a  brake  providing  a  more  uniform 
breaking  ratio,  lighter  retardation  on  empty  cars  with  a  sub- 
stantial reserve  braking  force  available  in  the  case  of  loaded 
cars. 

Eleven  hundred  of  the  5  5 -ton  cars  of  the  type  then  in  use 


were  equipped  accordingly  with  the  double  capacity  feature. 
The  results  were  so  gratifying  that  the  Virginian  saw  the 
possibility  of  extending  the  use  of  such  apparatus  to  cover 
the  requirements  of  much  heavier  rolling  stock. 

It  was  early  developed  that  to  secure  the  required  results, 
it  was  necessary  to  put  in  a  train  cars  with  the  empty  and 
load  brake  to  the  amount  of  15  per  cent  of  the  total  train — 
in  other  words,  15  cars  in  a  total  of  100.  At  first  it  was 
thought  necessary  to  keep  the  empty  and  load  brake  cars  at 
the  front  of  the  train.  This  was  later  found  to  be  unneces- 
sary, so  they  are  now  distributed  throughout  the  train  as  they 
happen  to  c<Mne,  the  only  requirement  being  to  get  the  15  per 
cent  empty  and  load  brake  cars. 

During  the  spring  and  summer  of  1914,  the  advisability  of 
increasing  the  capacity  of  the  individual  car  was  suggested 
with  the  object  of  not  only  increasing  the  tonnage  of  the 
train,  but  at  the  same  time  decreasing  its  length.  This 
suggestion  resolved  itself  into  the  120-ton  capacity  car.  The 
Virginian  ordered  the  construction  of  the  cars  on  the  assur- 
ance of  the  Westinghouse  engineers  that  the  first  double 
capacity  brake  had  been  further  developed  to  a  point  that 
would  meet  the  requirements  of  the  heaviest  car  that  any 
railroad  could  conveniently  handle  from  the  standpoint  of 
motive  power. 

The  problem  of  providing  the  proper  brake  equipment  for 
these  record-breaking  cars  was  solved  by  minor  modifications 
in  the  double  capacity  equipment,  which  had  already  been 
brought  to  a  high  degree  of  development  in  anticipation  of 
a  demand  for  freight  brakes  of  exceptionally  high  capacity. 
It  is  significant  of  the  well-rounded  development  of  the  air 
brake  art  that  the  conditions  to  be  met  on  the  Virginian  in- 
volved only  one  new  factor,  the  high  ratio  of  loaded  weight 
to  the  light  weight  of  the  car.  The  grades  presented  no 
special  difficulty  since  trains  are  being  handled  daily  with 
air  brakes  alone  on  much  steeper  gradients.  The  length  of 
the  train  was  no  greater  than  has  been  successfully  handled 
with  the  existing  equipment  and  the  total  weight  of  the  train 
is  of  secondary  importance  since  each  additional  unit  in- 
creases the  braking  force  correspondingly. 

The  principal  problem  in  braking  these  heavy  cars,  as  al- 
ready stated,  was  to  provide  a  suitable  ratio  of  braking  force 
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to  car  weight,  both  loaded  and  empty.  The  equipment  as 
finally  applied  and  demonstrated  between  Princeton  and 
Roanoke  is  known  as  Schedule  KDE-4-10-16,  indicating 
that  three  cylinders,  whose  diameters  are  represented  by  the 
figures,  are  employed.  A  change-over  valve  and  a  load  reser- 
voir are  used  to  provide  the  flexibility  in  braking  force  which 
makes  it  possible  to  obtain  a  uniform  braking  ratio  in  solid 
trains  of  loads,  solid  trains  of  empties,  or  mixed  trains.  The 
cylinders  in  load  operation  augment  each  other  in  such  se- 
quence that  only  a  short  piston  travel  is  required  in  each 
case,  making  for  practically  normal  air  consumption,  though 
providing  a  much  greater  braking  force  than  is  obtainable 
with  the  standard  single  capacity  brake.  The  relative 
braking  force  and  air  consumption  of  the  double  capacity 
brake  and  various  types  of  single  capacity  equipment  are 
clearly  showA  in  one  of  the  diagrams. 

Operation  of  the  Brake 

The  fundamental  characteristic  of  the  double  cai>acity 
freight  brake  equipment  is  that  it  provides  for  the  same  per- 
centage of  braking  force  (ratio  of  total  shoe  pressure  to  car 
weight),  on  a  loaded  car  as  on  an  empty  car. 

With  the  single  capacity  brake  the  braking  force  developed 
is  constant  in  magnitude  but  varying  in  its  relation  to  the  car 


with  heavy  tonnage  trains  made  up  of  high  capacity  cars,  be- 
cause of  the  great  difference  between  the  loaded  and  empty 
car  weights.  In  other  words,  the  operating  conditions  of 
loaded  and  empty  trains  with  modem  equipment  are  so 
widely  separated  that  any  attempt  at  a  compromise  between 
the  two  will  result  in  unsatisfactory  operation  with  either 
one  or  the  other.  The  degree  of  retarding  force  set  up  on 
an  empty  car  must  be  such  as  to  permit  a  train  of  empties 
to  be  handled  without  the  possibility  of  unduly  severe  shocks. 
On  the  other  hand,  with  a  loaded  car  a  degree  of  retarding 
force  must  be  provided  which  will  be  adequate  to  control 
safely  a  loaded  train  down  a  grade.  These  two  requirements 
are  so  far  apart  that  a  solution  of  the  problem  is  possible  only 
with  a  double  capacity  brake,  one  which  will  be  equally  as 
effective  when  the  car  is  loaded  as  when  it  is  empty. 

With  the  double  capacity  brake  equipment  the  brake  layout 
is  designed  to  provide  for  40  per  cent  braking  ratio  as  against 
the  usual  60  per  cent  for  an  empty  car  (permitting  smoother 
brake  operation  on  long  trains  of  empty  cars),  and  also  40 
per  cent  for  the  loaded  car  as  against  the  usual  average  of 
1 5  per  cent. 

The  equipment,  known  as  schedule  KDE-4-10-16,  has 
three  brake  cylinders  of  the  size  indicated  by  the  numerals. 
They  are  the  take-up  cylinder,  the  empty  cylinder  and  the 
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weight.  Consequently,  it  is  much  less  effective  on  a  loaded 
car  than  on  an  empty  car.  The  usual  practice  has  been  to  so 
design  the  brake  layout  as  to  provide  the  highest  practicable 
percentage  of  baking  force  on  the  empty  car,  60  per  cent 
being  the  standard  for  freight  cars,  and  then  to  accept  what- 
ever reduced  braking  ratio  might  be  available  for  the  loaded 
car.  This  means  that  in  grade  service  the  retarding  force  on 
a  loaded  train  may  not  be  adequate  for  safe  control,  and  in 
level  road  service  the  retarding  force  may  vary  so  mudi 
throughout  a  mixed  train  as  to  be  productive  of  damaging 
shocks.  Furthermore,  in  long  trains  of  empties,  severe 
shocks  are  often  created  because  of  the  high  braking  ratio, 
which  manifestly  cannot  be  lowered  if  any  appreciable  brak- 
ing force  is  to  be  realized  on  a  loaded  car,  and  also  because 
of  the  inherent  serial  action  of  a  purely  pneumatic  brake. 

In  the  effort  to  mitigate  these  undesirable  effects,  various 
expedients  are  sometimes  resorted  to  which  are  far  from  satis- 
factory, and  restrictions  are  often  imposed  on  train  make-up 
and  operation  which  tend  to  curtail  traffic. 

Obviously  the  ideal  condition  is  that  in  which  the  braking 
force  on  loaded  cars  bears  the  same  relation  to  the  loaded 
weight  as  that  on  the  empty  car  bears  to  the  light  weight, 
so  that  adequate  and  uniform  retardation  may  be  possible. 

The  ideal  condition,  always  desirable,  becomes  imperative 


load  cylinder  respectively.  In  addition  to  the  usual  auxiliary 
reservoir  there  is  a  small  load  reservoir  provided  to  supply 
the  additional  air  required  for  loaded  car  braking. 

When  the  equipment  is  set  for  empty  car  operation,  the 
take-up  and  empty  cylinders,  which  are  built  into  one  struc- 
ture with  the  small  piston  operating  within  the  larger,  operate 
as  one  10-in.  cylinder  similar  to  the  standard  single  capacity 
brake.  When  the  equipment  is  set  for  loaded  car  operaticm 
the  take-up  cylinder  piston  first  takes  up  the  slack  in  the 
rigging  and  brings  the  shoes  firmly  against  the  wheels.  Then 
the  empty  cylinder  piston  moves  out  a  slight  amount,  its 
clutch  gripping  the  notched  push  rod  of  the  take-up  cylinder 
piston,  thus  supplying  additional  force.  Finally,  as  the  brake 
pipe  reduction  continues,  the  load  cylinder  piston  moves  out  a 
slight  amount,  gripping  its  notched  push  rod  and  adding  to 
the  force  already  developed,  through  the  connecting  rods  and 
levers.  By  this  method  of  slack  take-up  and  short  travel  of 
the  larger  pistons  the  volume  of  air  required  for  a  given  apn 
plication  is  reduced  to  a  minimum.  In  addition,  especially 
where  retaining  valves  are  used,  after  the  first  reduction  re- 
quired to  bring  the  load  cjlinder  into  operation  (about  12 
lb.),  all  succeeding  reductions  are  much  lighter,  and  conse- 
quently the  air  consumpticm  is  more  economical  than  with 
any  other  form  of  equipment  for  a  correspcmding  degree  of 
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ALL  records  for  the  operation  of  a  hcav>'  train  down  a 
long  grade  were  shattered  on  May  25,  when  there  was 
handled  from  Princeton,  W.  Va.,  eastward  to  Roanoke, 
Va.,  on  the  Third  district  of  the  Virginian  Railway,  a  train 
of  100  loaded  120-ton  cars  of  coal  aggregating  16,000  gross 
tons.  This  train  was  a  test  train  run  to  demonstrate  what 
could  be  done  with  tlie  new  120-ton  cars  and  the  double 
capacit>'  brakes  used  by  the  Virginian  Railway.  It  marks 
the  latest  step  in  the  progress  towards  heavier  train  loading 
which  has  characterized  the  operations  of  the  Virginian  since 
its  inception. 

The  Virginian  Railway's  theory  of  operation  is  stated  in 
the  following  words:  "The  more  loads  you  haul  in  one  trip 
the  less  trips  you'll  have  to  make."  The  road  was  built  with 
that  idea  in  mind.  Today  the  company  is  operating  with 
the  largest  capacity  equipment  and  most  powerful  locomotives 
which  are  in  .service  in  this  country  and  therefore  in  the 
world.  The  success  the  road  has  been  having  in  working  out 
its  .scheme  of  operation  is  attested  by  the  fact  that  the  road 
is  hauling  in  regular  service  trains  of  90  to  100  loaded  cars 
aggregating  8,000  to  9,000  gross  tons.  The  average  net  tons 
iper  train — the  figure  which  includes  all  freight  trains  of 
whatever  kind— in  1920,  totaled  1,800,  the  largest  for  any 
road  in  the  country. 

Westinghouse    Double   Capacity   Brake 

The  double  capacity  brakes  as  applied  on  the  Virginian 
1 20-ton  cars  represent  the  latest  development  of  the  Westing- 
hou.se  Air  Brake  Company's  equipment  for  long  trains  of 
extremelv  Inavy  cars.  Some  time  previous  to  the  introduction 
of  the  120-ton  car.  the  road  had  consulted  the  air  brake  com- 
pany with  regard  to  handling  still  greater  tonnage  by  operat- 
ing 90  or  more  55-ton  cars  per  train.  This  brought  up  the 
question  of  applying  a  special  brake  with  a  double  capacity 
feature,  the  KCE  10-10,  which  had  already  been  developed 
in  anticipation  of  a  demand  for  heavy-tonnage  operation  that 
would  necessitate  the  use  of  a  brake  providing  a  more  uniform 
breaking  ratio,  ligliter  retardation  on  empty  cars  with  a  sub- 
stantial reserve  braking  force  available  in  the  case  of  loaded 

cars. 

Eleven  hundred  of  the  5 5 -ton  cars  of  the  t>TDe  then  in  use 


were  equipped  accordingly  with  the  double  capacity  feature. 
The  results  were  so  gratifying  that  the  Virginian  saw  the 
possibility  of  extending  the  use  of  such  apparatus  to  cover 
the  requirements  of  much  heavier  rolling  stock. 

It  was  early  developed  that  to  secure  the  required  results, 
it  was  necessary  to  put  in  a  train  cars  with  the  empty  and 
load  brake  to  the  amount  of  15  per  cent  of  the  total  train — 
in  other  words,  15  cars  in  a  total  of  100.  At  first  it  was 
thoutiht  necessar)'  to  keep  the  empty  and  load  brake  cars  at 
the  front  of  the  train.  This  was  later  found  to  be  unneces- 
sary', so  they  are  now  distributed  throughout  the  train  as  they 
happen  to  come,  the  only  requirement  being  to  get  the  15  per 
cent  empty  and  load  brake  cars. 

During  the  spring  and  summer  of  1914,  the  advisability  of 
increasing  the  capacity  of  the  individual  car  was  suggested 
with  tlie  object  of  not  only  increasing  the  tonnage  of  the 
train,  but  at  the  same  time  decreasing  its  length.  This 
suggestion  resolved  itself  into  the  120-ton  capacity  car.  The 
Virginian  ordered  the  construction  of  the  cars  on  the  assur- 
ance of  the  Westinghouse  engineers  that  the  first  double 
capacity  brake  had  been  further  developed  to  a  point  that 
would  meet  the  requirements  of  the  heaviest  car  that  any 
railroad  could  conveniently  handle  from  the  standpoint  of 
motive  power. 

The  problem  of  providing  the  proper  brake  equipment  for 
these  record-breaking  cars  was  solved  by  minor  modifications 
in  the  double  capacity  equi[>nient,  which  had  already  been 
brought  to  a  high  degree  of  development  in  anticipation  of 
a  demand  for  freight  brakes  of  exceptionally  high  capacity. 
It  is  significant  of  the  well-rounded  development  of  the  air 
])rake  art  that  the  conditions  to  be  met  on  the  Virginian  in- 
volved only  one  new  factor,  the  high  ratio  of  loaded  weight 
to  the  light  weight  of  the  car.  The  grades  presented  no 
special  difficulty  since  trains  are  being  handled  daily  with 
air  brakes  alone  on  much  steeper  gradients.  The  length  of 
the  train  was  no  greater  than  has  l^een  successfully  handled 
with  the  exi.sting  equipment  and  the  total  weight  of  the  train 
is  of  secondary'  importance  since  each  additional  unit  in- 
creases the  braking  force  correspondingly. 

The  principal  problem  in  braking  the.se  heavy  cars,  as  al- 
ready stated,  was  to  provide  a  suita})le  ratio  of  Israking  force 
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to  car  weight,  both  loaded  and  empty.  The  equipment  as 
finally  applied  and  demonstrated  between  Princeton  and 
Roanoke  is  known  as  Schedule  KDE-4-10-16,  indicating 
that  three  cylinders,  whose  diameters  are  represented  by  the 
figures,  are  employed.  A  change-over  valve  and  a  load  reser- 
voir are  used  to  provide  the  flexibility  in  braking  force  which 
makes  it  possible  to  obtain  a  uniform  braking  ratio  in  solid 
trains  of  loads,  solid  trains  of  empties,  or  mixed  trains.  The 
cj'lindcrs  in  load  operation  augment  each  other  in  such  se- 
quence that  only  a  short  piston  travel  is  required  in  each 
case,  making  for  practically  normal  air  consumption,  though 
pro\'iding  a  much  greater  braking  force  than  is  obtainable 
with  the  standard  single  capacity  brake.  The  relative 
braking  force  and  air  consumption  of  the  double  capacity 
brake  and  various  types  of  single  capacity  equipment  are 
clearly  shown  in  one  of  the  diagrams. 

Operation  of  the  Brake  " 

The  fundamental  characteristic  of  the  double  capacity 
freight  brake  equipment  is  that  it  provides  for  the  same  per- 
centage of  braking  force  (ratio  of  total  shoe  pressure  to  car 
weight),  on  a  loaded  car  as  on  an  empty  car. 

With  the  single  capacity  brake  the  braking  force  developed 
is  constant  in  magnitude  but  var)'ing  in  its  relation  to  the  car 


with  heavy  tonnage  trains  made  up  of  high  capacity  cars,  be- 
cause of  the  great  difference  between  the  loaded  and  empty 
car  Aveights.  In  other  words,  the  operating  conditions  of 
loaded  and  empty  trains  with  modern  equijiment  are  so 
widel)'  separated  that  any  attempt  at  a  compromise  between 
the  two  will  result  in  unsatisfactorv-  op)eration  with  either 
one  or  the  other.  The  degree  of  retarding  force  set  up  on 
an  empty  car  must  be  such  as  to  permit  a  train  of  empties 
to  be  handled  without  the  iwssibility  of  unduly  severe  shocks. 
On  the  other  hand,  with  a  loaded  car  a  degree  of  retarding 
force  must  be  provided  which  will  be  adequate  to  control 
safely  a  loaded  train  down  a  grade.  These  two  requirements 
are  so  far  apart  that  a  solution  of  the  problem  is  possible  only 
with  a  double  capacity  brake,  one  which  will  be  equally  as 
effective  when  the  car  is  loaded  as  when  it  is  empty. 

With  the  double  capacity  brake  equipment  the  brake  layout 
is  designed  to  provide  for  40  per  cent  braking  ratio  as  against 
the  usual  60  per  cent  for  an  empty  car  (permitting  smoother 
brake  operation  on  long  trains  of  empty  cars),  and  also  40 
per  cent  for  the  loaded  car  as  against  the  usual  average  of 
1 5  per  cent. 

The  equipment,  known  as  schedule  KDE-4-10-16,  has 
three  brake  cylinders  of  the  size  indicated  by  the  numerals. 
They  are  the  take-up  cylinder,  the  empty  o'linder  and  the 
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General   Arrangement  of   Double   Capacity   Brake   Equipment   on   the   Car 


weight.  Consequently,  it  is  much  less  effective  on  a  loaded 
car  than  on  an  empty  car.  The  usual  practice  has  been  to  so 
design  the  brake  layout  as  to  provide  the  highest  practicable 
percentage  of  baking  force  on  the  empty  car,  60  per  cent 
being  the  standard  for  freight  cars,  and  then  to  accept  what- 
ever reduced  braking  ratio  might  be  available  for  the  loaded 
car.  This  means  that  in  grade  service  the  retarding  force  on 
a  loaded  train  may  not  be  adequate  for  safe  control,  and  in 
level  road  service  the  retarding  force  may  vary  so  much 
throughout  a  mixed  train  as  to  be  productive  of  damaging 
shocks.  Furthermore,  in  long  trains  of  empties,  severe 
shocks  are  often  created  because  of  the  high  braking  ratio, 
which  manifestly  cannot  be  lowered  if  any  appreciable  brak- 

ng  force  is  to  be  realized  on  a  loaded  car,  and  also  because 
)f  the  inherent  serial  action  of  a  purely  pneumatic  brake. 
In  the  effort  to  mitigate  these  undesirable  effects,  various 

xpedicnts  are  sometimes  resorted  to  which  are  far  from  satis- 
""actorj',  and  restrictions  are  often  imposed  on  train  make-up 
ind  operation  which  tend  to  curtail  traffic. 

Obviously  the  ideal  condition  is  that  in  which  the  braking 

force  on  loaded  cars  bears  the  same  relation  to  the  loaded 

".veight  as  that  on  the  empty  car  bears  to  the  light  weight, 

!0  that  adequate  and  uniform  retardation  may  be  possible. 

The  ideal  condition,  always  desirable,  becomes  imperative 


load  cylinder  respectively.  In  addition  to  the  usual  auxiliary 
reservoir  there  is  a  small  load  reservoir  provided  to  supply 
the  additional  air  required  for  loaded  car  braking. 

When  the  equipment  is  set  for  empty  car  operation,  the 
take-up  and  empty  cylinders,  which  are  built  into  one  struc- 
ture with  the  small  piston  operating  within  the  larger,  operate 
as  one  10-in.  cylinder  similar  to  the  standard  single  capacity 
brake.  When  the  e(|uipment  is  set  for  loaded  car  operation 
the  take-up  cylinder  piston  first  takes  up  the  slack  in  the 
rigging  and  brings  the  shoes  firmly  against  the  wheels.  Then 
the  empty  cylinder  piston  moves  out  a  slight  amount,  its 
clutch  gripping  tlie  notched  push  rod  of  the  take-up  cylinder 
piston,  thus  supplying  additional  force.  Finally,  as  the  brake 
pipe  reduction  continues,  the  load  cylinder  piston  moves  out  a 
slight  amount,  gripping  its  notched  push  rod  and  adding  to 
the  force  already  develojxd,  through  the  connecting  rods  and 
levers.  By  this  meth<xi  of  slack  take-up  and  short  travel  of 
the  larger  pistons  the  volume  of  air  required  for  a  given  ap- 
plication is  reduced  to  a  minimum.  In  addition,  especiallv 
where  retaining  valves  are  used,  after  the  first  reduction  re- 
quired to  bring  the  load  cylinder  into  operation  (about  12 
lb.),  all  succeeding  reductions  are  much  lighter,  and  conse- 
quently the  air  consumption  is  more  economical  than  with 
any  other  form  of  equipment  for  a  corresponding  degree  of 
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train  control,  and  still  within  the  capacity  of  the  standard  1  %. 
brake  pipe — an  important  requirement. 


in 


The  higher  braking  ratio  necessary  for  the  loaded  car  can 
only  be  obtained  when  desired,  since  the  equipment  is  manu- 
ally changed  for  loaded  car  braking,  through  the  medium  of 
an  operating  mechanism  which  shifts  a  change-over  valve  to 
its  load  position.  This  valve  functions  similarly  to  a  number 
of  cut-out  cocks  to  effect  the  proper  volume  and  port  arrange- 


Handling  a  16,000-Toii  Train  Down  1.5  Per  Cent  Grade 

The  impressive  run — the  peak  of  heavy  train  operation  on 
any  railroad — which  was  made  on  the  Third  district  of  the 
Virginian  on  May  25,  presumably  sets  a  record  in  heavy 
train  loading  which  will  not  be  again  reached  for  sMne  time. 
On  that  day  a  train  of  100  of  the  new  120-ton  gondola  cars, 
each  loaded  to  its  full  capacity,  making  an  aggregate  train 
load  of  approximately  16,000  gross  tons,  was  successfully 


Speed  and  Brake  Pipe  Pressures  on   Kellysville  Grade,  100-Car  Train 


ments,  and  also  controls  the  flow  of  air  to  the  cylinders  in  the 
proper  sequence. 

The  equipment  may  be  manually  cut  into  empty  position 
again,  or  if  this  is  not  done,  it  will  autconatically  return  to 
empty  position  when  the  pressure  in  the  system  leaks  down  to 
about  15  lb.,  as  would  be  the  case,  for  example,  when  the 
car  is  being  unloaded  on  a  siding. 

The  triple  valve  used  with  this  equipment  (designated  the 
K-E-N),  possesses  the  same  essential  characteristics  of  quick 
service,  uniform  recharge  and  uniform  release  as  are  em- 


handled  both  on  the  heavy  grades  and  on  the  comparatively 
level  sections  between  Princeton  and  Roanoke.  This  train 
was  handled  with  one  of  the  Virginian,  Class  800,  AE 
2-10-10-2  Mallet  locomotives  at  the  head  end. 

The  AE  Mallets  are  the  largest  locomotives  in  service  on 
any  railroad.  They  have  a  total  weight  in  working  order, 
including  engine  and  tender,  of  898,300  lb.  Working  simple, 
they  have  a  tractive  effort  of  176,000  lb.  and  compound, 
147,200  lb.    The  Virginian  owns  10  of  them. 

The  distance  from  Princeton  to  Roanoke  is  97.2  miles. 


Speed  and   Brake  Pipe  Pressures  on   Kellysville  Grade,  75-Car  Train 


bodied  in  the  well  known  K  type  of  valve  now  in  general 
service.  A  separate  quick  action  device  in  the  form  of  a 
brake  pipe  vent  valve  is  employed. 

Attention  should  be  called  to  the  fact  that  the  unit  system, 
fundamental  to  all  brake  equipment  now  in  use  on  freight 
cars,  is  preserved  with  this  new  equipment,  so  that  if  there 
be  excessive  brake  cylinder  leakage  on  one  car  it  affects  that 
car  only  and  does  not  interfere  with  the  proper  operation  of 
the  remaining  brakes  in  the  train.  This  feature  insures  the 
desired  flexibility  and  safety  of  brake  control. 


Train  operation  over  this  district  is  down  a  descending  grade 
beginning  a  short  distance  out  of  Princeton  and  extending  t( 
Kellysville,  12  miles  east  of  Princeton,  the  grade  being  o- 
1.5  per  cent.  The  successful  operation  of  the  train  down  thi. 
grade  was  the  real  test  which  the  train  had  to  meet.  Fron. 
Rich  Creek  east  of  Kellysville  there  is  an  ascending  grade  o 
0.2  per  cent  which  presents  no  particular  difficulty.  Betwee:; 
Whitethome  and  Merrimac  an  ascending  grade  of  0.6  pe 
cent  is  encountered  and  in  regular  operation,  as  in  the  cas< 
of  the  test  train,  pushers  are  used.    Beyond  Merrimac,  thei' 
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is  a  short  descending  grade  of  1.5  per  cent,  followed  by  de- 
scending grades  of  0.9  per  cent  and  of  0.6  per  cent  into 
Roanoke. 

Test  Demonstrates  Train  Load  Limit  Not  Reached 

The  project  of  handling  this  long  and  heavy  train  over 
this  particular  district  was  undertaken  with  the  idea  of 
demonstrating  that  the  limit  for  train  loading  has  not  yet 
been  reached  and  also  to  observe,  in  actual  service,  the  new 
Westinghouse  double-capacity  brake  with  which  the  cars  are 
equipped.  During  the  run  to  Roanoke,  records  of  the  brake 
performance  were  made  by  means  of  recording  instruments 
on  the  locomotive,  on  the  fifth  car  and  on  an  observation  car 


Train  Ready  tor  Standing  Tests 

at  the  rear  end  of  the  train.    The  speed  of  the  train  was  also 
shown  by  speed  indicators  installed  in  the  observation  car. 

To  start  the  loaded  train  at  Princeton,  three  eight- wheel 
switching  locomotives  were  used  as  pushers,  these  being 
dropped  when  the  train  had  reached  a  speed  of  12  miles  an 
hour.  A  2-8-8-2  Mallet  jHisher  was  also  used  from  Rich 
Creek  to  Merrimac,  over  the  0.2  per  cent  grade  to  Whitethome 
and  thence  up  the  0.6  per  cent  grade  from  Whitethome  to 
Merrimac.  The  start  at  Princeton  was  made  smoothly.  The 
run  down  the  1.5  percent  grade  from  Princeton  to  Kellysville 
was  made  at  a  speed  of  20  to  27  miles  an  hour  under  control 
at  all  times.  Due  to  the  long  and  heavy  train  it  was  neces- 
sary to  put  a  pusher  on  at  Rich  Creek  instead  of  at  White- 
thome as  is  done  in  normal  operation.  The  pusher  was 
dropped  at  Merrimac.  From  Merrimac  to  Fagg  down  the 
short  stretch  of  descending  1.5  per  cent  grade,  the  train  was 
handled  ai  a  speed  of  from  20  to  30  miles  an  hour,  and 
from  there  on  to  Kumis  and  Roanoke  at  15  to  20  miles  an 
hour.  During  the  trip  the  train  had  two  break-in-twos  due 
to  defective  knuckles  and  to  the  fact  that  the  engineman  was 
not  familiar  with  so  heavy  a  train. 

Standing  Tests 

Before  starting  on  the  run  to  Roanoke  a  thorough  inspec- 
tion of  the  train  was  made  and  every  precaution  taken  to  have 
the  cars  and  brakes  in  good  condition.  In  order  to  insure 
proper  action  of  the  brakes,  and  also  to  demonstrate  the  spe- 
cial features  of  the  empty  and  load  brake  to  the  railroad  men 
and  other  engineers  and  observers  who  were  present,  a  num- 
ber of  standing  tests  were  made  in  the  yard  at  Princeton. 
For  the  purpose  of  making  these  standing  tests,  the  train 
was  parted  at  the  middle,  the  two  parts  placed  on  adjacent 
tracks,  and  the  brake  line  connected  up  so  that  the  front  and 
rear  ends  were  brought  near  together  where  both  the  start 
and  finish  of  the  brake  action  might  be  observed.  These  tests 
included  an  emergency  serial  action  of  the  brake  which  was 
completed  in  7.5  seconds;  a  quick  service  serial  action  in 


13.9  seconds;  and  an  emergency  action  in  8  seconds  after 
the  completion  of  a  heavy  service  application.  The  value  of 
such  a  brake  performance,  particularly  in  the  severe  service 
on  the  Virginian,  will  at  once  be  apparent  to  men  familiar 
with  train  operation.  Demonstrations  were  also  made  of  the 
operation  of  the  take-up  cylinders ;  the  operation  of  the  brake 
under  both  empty  and  load  conditions;  and  the  automatic 
return  from  load  to  empty  position. 

As  the  cars  were  assonbled  for  the  standing  tests  the 
train  brake  pipe,  exclusive  of  the  branch  pipe  and  locomotive 
and  tender,  measured  4,097  ft.  on  the  70  car  train,  and  5,837 
ft.  when  the  additional  30  cars  were  later  cut  in. 

No.  1 — 10-PouND  Service  Application — Brakes  in 

Empty  Position 

The  time  from  brake  valve  movement  to  piston  start  on 
Car  70  was  13.9  sec;  the  rate  of  quick  service  propaga- 
tion, 294  ft.  per  sec,  or  201  m.p.h.  The  resultant  cylinder 
pressure  on  Car  1  was  35  lb.  and  on  Car  70,  25  lb.  The 
time  from  movement  of  the  brake  valve  to  full  release  posi- 
tion to  start  of  release  on  Car  70  was  10.5  sec. 

No.  2 — Emergency — Application — Empty  Position 

Time  from  movement  of  brake  valve  to  emergency  posi- 
tion to  piston  start  on  Car  70,  7.5  sec;  rate  of  emergency 
propagation,  546  ft.  per  sec,  or  372  m.p.h.  The  resultant 
cylinder  pressure  on  Car  1  was  54  lb.,  on  Car  70,  51  lb. 

No.  3 — Emergency  After  Service  Application — Empty 
'^:  V  Position 

Service  pressure  in  pounds,  Car  1,  36;  Car  70,  19.  Service 
time  in  seconds,  13.8.  Emergency  pressure  in  pounds,  Car 
1,  53;  Car  70,  50 — time,  brake  valve  to  Car  70,  8  sec. 

No.  a — To  Illustrate  the  Double  Capacity  and  Air 
Economizing  Features 

It  was  demonstrated  that  the  brake  cylinders,  operated  in 
the  intended  sequence,  as  follows,  take-up  cylinder,  empty 


Double    Capacity     Brake    Equipment;    Triple    Valve    Change    Over 
Valve  and  Two-Compartment   Reservoir 

cylinder  and  load  cylinder  on  application  and  in  reverse  order 
on  release.  The  time  from  movement  of  brake  valve  to  start 
of  release  on  Car  70  was  21  sec. 

No.  5 — Automatic  Return  to  Empty  Position 

The  return  to  empt>'  position  occurred  on  Cars  1  and  70 
when  pressures  were  between  15  and  10  lb. 

After  the  completion  of  Demcaistration  No.  5  the  train  was 
increased  to  100  cars  by  adding  15  cars  to  each  of  the  strings. 

No.  6 — Brake  Cylinder  Leakage 

Cocks  having  No.  8  drill  (.199  in.  diameter)  orifices 
were  opened  on  five  cars  adjacent  to  Car  70,  preventing  the 
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train  control,  and  still  within  the  capacity  of  the  standard  1/4 
in.  brake  pipe — an  important  requirement. 

The  higher  braking  ratio  necessar}-  for  the  loaded  car  can 
only  be  obtained  when  desired,  since  the  equipment  is  manu- 
ally changed  for  loaded  car  braking,  through  the  medium  of 
an  operating  mechanism  which  shifts  a  change-over  valve  to 
its  load  position.  This  valve  functions  similarly  to  a  number 
of  cut-out  cocks  to  effect  the  proper  volume  and  port  arrange- 


Handling  a   16,000-Ton  Train  Down   1.5   Per  Cent  Grade 

The  impressive  run — the  peak  of  heavy  train  operation  on 
any  railroad — which  was  made  on  the  Third  district  of  the 
Virginian  on  May  25,  presumably  sets  a  record  in  heavy 
train  loading  which  will  not  be  again  reached  for  some  time. 
On  that  day  a  train  of  100  of  the  new  120-ton  gondola  cars, 
each  loaded  to  its  full  capacity,  making  an  aggregate  train 
load  of  approximately   16,000  gross  tons,  was  successfully 


Speed   and   Brake   Pipe  Pressures  on    Kellysville  Grade,   100-Car  Train 


ments,  and  also  controls  the  flow  of  air  to  the  cylinders  in  the 
proper  sequence. 

The  equipment  may  be  manually  cut  into  empty  position 
again,  or  if  this  is  not  done,  it  will  automatically  return  to 
empty  position  when  the  pressure  in  the  system  leaks  down  to 
about  15  lb.,  as  would  be  the  case,  for  example,  when  the 
car  is  being  unloaded  on  a  siding. 

The  triple  valve  used  with  this  equipment  (designated  the 
K-E-N),  possesses  the  same  essential  characteristics  of  quick 
service,  uniform  recharge  and   uniform  release  as  are  em- 


liandled  both  on  the  heavy  grades  and  on  the  comparatively 
level  sections  between  Princeton  and  Roanoke.  This  train 
was  handled  with  one  of  the  Virginian,  Class  800,  AE 
2-10-10-2  Mallet  locomotives  at  the  head  end. 

The  AE  Mallets  are  the  largest  locomotives  in  service  on 
any  railroad.  They  have  a  total  weight  in  working  order, 
including  engine  and  tender,  of  898,300  lb.  Working  simple, 
they  have  a  tractive  effort  of  176,000  lb.  and  compound, 
147,200  lb.     The  Virginian  owns  10  of  them. 

The  distance  from  Princeton  to  Roanoke  is  97.2  miles. 
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12,000-T0N  TRAIN. 
75    120. TON  CAPACITY.  WO-TON  CROSS. 
COAL  CARS  FULLY  LOADED.  AND  — 
ORE  OBBCRVATION  CAR. 44  TONS 


Speed   and    Brake    Pipe  Pressures  on    Kellysville  Grade,   75-Car  Train 


bodied  in  the  well  known  K  type  of  valve  now  in  general 
service.  A  separate  quick  action  device  in  the  form  of  a 
brake  pipe  vent  valve  is  emj)l()yed. 

.\ttention  should  be  called  to  the  fact  that  the  unit  system, 
fundamental  to  all  brake  equipment  now  in  use  on  freight 
cars,  is  preserved  with  this  new  equipment,  so  that  if  there 
be  excessive  brake  c}linder  leakage  on  one  car  it  affects  that 
car  only  and  does  not  interfere  with  the  proper  operation  of 
the  remaining  brakes  in  the  train.  This  feature  insures  the 
desired  flexibility  and  safety  of  brake  control. 


Train  operation  over  this  district  is  down  a  descending  grad 
Ix^ginning  a  short  distance  out  of  Princeton  and  extending  t 
Kellysville,  12  miles  east  of  Princeton,  the  grade  being  o 
1.5  j)er  cent.  The  successful  operation  of  the  train  down  thi 
grade  was  the  real  test  which  the  train  had  to  meet.  Fror 
Rich  Creek  east  of  Kellysville  there  is  an  ascending  grade  C' 
0.2  per  cent  which  presents  no  particular  difficulty.  Betwee 
Whitethome  and  Merrimac  an  ascending  grade  of  0.6  pt 
cent  is  encountered  and  in  regular  operation,  as  in  the  ca? 
of  the  test  train,  pushers  are  used.    Beyond  Merrimac,  ther 
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is  a  short  descending  grade  of  1.5  per  cent,  followed  by  de- 
scending grades  of  0.9  per  cent  and  of  0.6  per  cent  into 
Roanoke. 

Test  Demonstrates  Train   Load   Limit    Not  Reached 

71ie  project  of  handling  tliis  long  and  heavy  train  over 
this  particular  district  was  undertaken  with  the  idea  of 
demonstrating  that  the  limit  for  train  loading  has  not  yet 
been  reached  and  also  to  observe,  in  actual  .service,  the  new 
Westinghouse  double-capacity  brake  with  which  the  cars  are 
equi])i)ed.  During  the  run  to  Roanoke,  records  of  the  Ijrake 
performance  were  made  by  means  of  recording  instruments 
on  the  locomotive,  on  the  fifth  car  and  on  an  observation  car 


Train    Ready   for   Standing   Tests 

at  the  rear  end  of  the  train.    The  speed  of  the  train  was  also 
shown  by  speed  indicators  installed  in  the  observation  car. 

To  start  the  loaded  train  at  Princeton,  three  eight-wheel 
switching  locomotives  were  used  as  pushers,  these  being 
dropped  when  the  train  had  reached  a  speed  of  12  miles  an 
hour.  A  2-8-8-2  ^Mallet  pusher  was  also  used  from  Rich 
Creek  to  Merrimac,  over  the  0.2  per  cent  grade  to  Whitethorne 
and  thence  uj)  the  0.6  per  cent  grade  from  Whitethorne  to 
Merrimac.  The  start  at  Princeton  was  made  smoothly.  The 
run  down  the  1.5  per  cent  grade  from  Princeton  to  Kellysville 
was  made  at  a  speed  of  20  to  27  miles  an  hour  under  control 
at  all  times.  Due  to  the  long  and  heavy  train  it  was  neces- 
sary to  put  a  pusher  on  at  Rich  Creek  instead  of  at  White- 
thorne as  is  done  in  normal  operation.  The  pusher  was 
dropped  at  Merrimac.  From  Merrimac  to  Fagg  down  the 
short  stretch  of  descending  1.5  per  cent  grade,  the  train  was 
handled  ar  a  speed  of  from  20  to  30  miles  an  hour,  and 
from  there  on  to  Kumis  and  Roanoke  at  15  to  20  miles  an 
hour.  During  the  trip  the  train  had  two  break-in-twos  due 
to  defective  knuckles  and  to  the  fact  that  the  engineman  was 
not  familiar  with  so  heavy  a  train. 

Standing  Tests 

Before  starting  on  the  run  to  Roanoke  a  thorough  inspec- 
tion of  the  train  was  made  and  every  precaution  taken  to  have 
the  cars  and  brakes  in  good  condition.  In  order  to  insure 
proj)er  action  of  the  l)rakes.  and  also  to  demonstrate  the  spe- 
cial features  of  the  empty  and  load  brake  to  the  railroad  men 
and  other  engineers  and  observers  who  were  present,  a  num- 
ber of  standing  tests  were  made  in  the  yard  at  Princeton. 
For  the  purpose  of  making  these  standing  tests,  the  train 
was  parted  at  the  middle,  the  two  parts  placed  on  adjacent 
tracks,  and  the  brake  line  connected  up  so  that  the  front  and 
rear  ends  were  brought  near  together  where  botli  the  start 
and  finish  of  the  brake  action  might  be  observed.  These  tests 
included  an  emergenc}'  serial  action  of  the  brake  which  was 
completed  in  7.5   seconds;   a  quick  service  serial  action  in 


13.9  seconds;  and  an  emergency  action  in  8  seconds  after 
the  completion  of  a  heavy  serAice  application.  The  value  of 
such  a  brake  j)erformance,  particularly  in  the  severe  ser\-ice 
on  the  Virginian,  will  at  once  be  apparent  to  men  familiar 
with  train  operation.  Demonstrations  were  also  made  of  the 
operation  of  tire  take-up  cylinders:  the  operation  of  the  brake 
under  I)oth  empty  and  load  conditions:  and  the  automatic 
return  from  load  to  empty  position. 

As  tlie  cars  were  assemljled  for  the  standing  tests  the 
train  brake  pipe,  exclusive  of  the  branch  pipe  and  locomotive 
and  tender,  measured  4,OQ7  ft.  on  the  70  car  train,  and  5,837 
tt.  when  tlie  additional  .^0  cars  were  later  cut  in. 

Xo,    1 10-PolND    SkKVICK    .\l'PLIC.ATIOX— Br.\KES    IX 

Empty  Position 

The  time  from  brake  valve  movement  to  piston  start  on 
Car  70  was  13.9  sec;  the  rate  of  quick  service  propaga- 
tion, 294  ft.  per  sec.  or  201  m.p.h.  The  resultant  cylinder 
pressure  on  Car  1  was  35  lb.  and  on  Car  "0.  2S  lb.  The 
time  from  movement  of  the  Ijrake  valve  to  full  release  posi- 
tion to  start  of  release  on  Car  70  was  10.5  sec. 


X< 


-E.M  KKGEXC V — Al>PLlC.ATlOX — EmPTV   PoSITIOX 


Time  from  movement  of  brake  valve  to  emerijency  posi- 
tion to  piston  start  on  Car  70.  7.5  sec;  rate  of  emergency 
f)ropagation,  54o  ft.  ])er  sec,  or  372  m.p.h.  The  resultant 
cylinder  pressure  on  Car  1  was  54  11^.,  on  Car  70,  51  11). 

Xo.  3— Emekgkxc  Y  After  Service  Applicatiox — Empty 

PosiTiox 

Service  pressure  in  pounds.  Car  1,  36:  Car  70,  19.  Service 
time  in  seconds.  13.8.  Emergency  pressure  in  pounds,  Car 
1.  53;  Car  70,  50 — time,  brake  valve  to  Car  70,  8  sec. 

Xo.    4 To    Il.l.USTRATK    THE    DoiBLE    CaP.ACITY    AXD    .\IR 

ECOXOMIZIXG  Fe.\tures 

It  was  demonstrated  that  the  l>rake  cylinders,  operated  in 
the  intended   se<|uence.  as  follows,  take-up  cylinder,  empty 


Double    Capacity     Brake     Equipment;    Triple     Valve    Change     Over 
Valve   and   Two-Compartment    Reservoir 

cylinder  and  load  c>  linder  on  apjilication  and  in  reverse  order 
on  release.  The  time  from  movement  of  brake  valve  to  start 
of  relea.se  on  Car  70  was  21  sec. 

Xo.  5 — Automatic  Retcrx  to  Empty  Positiox 

The  return  to  empty  jjosition  occurred  on  Cars  1  and  70 
when  pressures  were  between  15  and  10  lb. 

.\fter  the  completion  of  Demonstration  Xo.  5  the  train  Was 
increased  to  100  cars  l)y  adding  15  cars  to  each  of  the  strings. 

X'o.  6 — Brake  Cylinder  Leak.age 

Cocks  having  Xo.  8  drill  (.199  in.  diameter)  orifices 
were  opened  on  five  cars  adjacent  to  Car  70,  preventing  the 
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development  of  brake  cylinder  pressure  on  those  cars,  while 
normal  pressures  were  developed  in  the  remainder  of  the 
cylinders. 

That  this  intended  brake  cylinder  leakage  did  not  in- 
fluence the  pressure  in  the  brake  pipe  is  evidenced  by  the 
fact  that  while  Demonstration  No.  6  was  in  progress  the 
brake  pipe  leakage  was  determined  and  found  to  be  5  lb. 
in  two  minutes  from  61  lb.  pressure. 

Special  Demonstration  A  (Requested) 

BRAKE  PIPE  LEAKAGE  CORRESPONDING  TO  BRAKE  CYLINDER 

LEAKAGE   OF   DEMONSTRATION  NO.   6,   ESTABLISHED 

STEP  BY  STEP  ON  CARS  IN  REGION  OF  CAR  70 

No.  Orifices 
<No.  8  Drill) 

Open 
None 

1 

2 

3 

4 


Brake  Pipe  Pressure 

Brake  Cylinder 

A 

fcarl                              Car  100 ' 

Car  100 

69                                       66* 

69                                         60 

t 

66                                     47 

46 

65                                     41 

46 

64                                     30 

45 

•Lack  of  time  prevented  ■waiting  for  complete  recharge  of  train. 

tNot  obserred.  (10  lb.  reduction  of  Demonstration  No.  1  give  25  lb. 
cylinder  pressure  on  last  car.) 

The  value  of  a  No.  8  drill  orifice  is  48  cu.  ft.  of  free  air  per  minute 
from  70  lb. 

Special  Demonstration  B  (Requested) 
Quick  Action  Time  on  100-Car  Train 

Total  Length  of  Brake  Pipe  (Less  Branch  Pipes  and  Engine 
and  Tender)— 5,837  Ft. 
Time  from  movement  of  brake  valve  handle  to  piston  start 
on  Car  100,  10.7  sec;  rate  of  emergency  propagation,  545 
ft.  per  sec,  or  372  m.p.h. 

Speed  and  Air  Consumption  with  100-Car  Train 

The  speed  and  brake  pipe  pressure  as  recorded  on  the  100- 
car  train  are  reproduced  herewith.  Briefly  the  record  shows 
the  following  for  the  descent  of  Kellysville  and  Allegheny 
grades : 

Length  of 

1  yi  per  Average 

cent  grades  Speed 

Summit  to  Kellysville 10.5  miles  20.6  m.  p.  h. 

Merrimac  to  Fagg 7      miles  19.0  m.  p.  h. 

The  speed  down  the  Kellysville  grade  ranged  from  18  to 
24  m.p.h.,  except  for  a  reduction  to  14  m.p.h.  at  Oakvale. 
The  air  consumption  per  car  was  0.328  cu.  ft.  of  free  air  per 
minute. 

The  train  performance  down  the  Allegheny  grade  from 
Merrimac  to  Fagg  was  a  duplicate  of  the  run  down  the 
Kellysville  grade.   At  no  time  did  the  speed  range  exceed  a 


to  Princeton.  During  this  run  tests  were  made  of  the 
empty  and  load  brakes  in  order  to  demonstrate  the  practical 
elimination  of  shocks  during  heavy  service  and  full  emer- 
gency applications. 

The  train  was  hauled  by  a  2-10-10-2  Mallet  to  Rich 
Creek.  A  full  service  stop  was  made  west  of  Salem  (about 
8  miles  west  of  Roanoke)  from  a  speed  of  18  miles  an  hour 
in  38  seconds  with  a  brake  pipe  reduction  of  12  lb.  A  full 
emergency  stop  was  made  on  the  grade  near  Eggleston  (about 
55  miles  west  of  Roanoke  and  22.6  miles  east  of  Rich  Creek) 
in  18  seconds  from  a  speed  of  20  miles  an  hour  with  the 
brakes  in  the  light  capacity  position. 

Demonstration  With  75-Car  Train 

The  concluding  run  of  the  demonstration  was  made  on 
May  27,  from  Princeton  to  Roanoke  with  a  train  of  75 
loaded  120-ton  capacity  cars  and  the  observation  car.  The 
gross  weight  with  the  locomotive  was  12,519  tons;  without 
the  locomotive  12,070  tons.  As  on  previous  occasions,  a 
brake  pipe  pressure  of  75  lb.  was  maintained. 

Five  cars  in  the  train  (15th,  30th,  45th,  60th  and  74th) 
had  open  drain  cocks  in  the  cylinders.  The  speed  fluctu- 
ations did  not  exceed  5  m.p.h.  for  any  brake  cycle  except  on 
the  observance  of  a  10  m.p.h.  slow  order  at  one  point  a  short 
distance  east  of  the  sunMnit.  The  average  speed  down  the 
Kellysville  grade  was  17.6  m.p.h.  and  frcwn  Merrimac  to 
Fagg  19.2  m.p.h.  The  air  consumption  was  1.12  cu.  ft.  of 
free  air  per  minute  per  car  on  the  Kellysville  grade  and  0.97 
cu.  ft.  on  the  Allegheny  grade. 

Just  east  of  Ridi  Creek  station,  on  a  .9  per  cent  descend- 
ing grade,  an  emergency  stop  was  made  from  a  speed  of  about 
27  m.p.h.  As  measured  by  rail  lengths,  the  stop  distance 
was  760  ft.    The  slack  was  stretched  prior  to  the  emergency 
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Comparative    Braking    Ratios    and    Air    Consumption    for    Various 

Bralce    Equipments 

5  m.p.h.  variation  from  the  desired  mean  speed  of  20  m.p.h. 
The  air  consumption  was  0.304  cu.  ft.  of  free  air  per  minute 
per  car. 

Handling  a  Train  of  Empty  Cars 

On  Thursday,   May   26,   a  train  of  seventy-five  empty 
120-ton  gondolas  was  hauled  up  the  grades  frcwn  Roanoke 


Watching  Recording  Apparatus  on  Observation  Car 

brake  application  and  the  nm-in  was  even  milder  than  that 
of  the  preceding  day's  test. 

With  a  view  of  making  this  test  under  more  critical  con- 
ditions, a  repeat  at  about  13  m.p.h.  was  made  just  east  of 
McCoy  station  on  an  ascending  grade  of  .2  per  cent.  The 
slack  run-in  at  the  rear  end  came  just  at  the  stop,  and  while 
more  noticeable  than  in  the  first  test,  was  very  mild,  being 
insufficient  to  move  a  camera  in  a  leather  case  acting  as  an 
improvised  slidometer  on  a  planed  board  bench.  The  stop 
distance  according  to  rail  lengths  was  230  ft. 

The  train  was  handled  between  Merrimac  and  Fagg  with 
the  same  uniform  control  as  on  Kellysville  grade,  including 
a  slow  down  for  orders  at  Elliott,  with  a  total  variation  of 
speed  of  from  13  m.p.h.  to  23  m.p.h. 

The  train  arrived  at  Roanoke  at  3:10  p.  "In.,  a  total  of 
8^  hours  elapsed  time,  showing  the  practicability  of  han- 
dling a  12,000-ton  train  in  regular  traffic  in  reasonably  dose 
to  an  eight-hour  period. 


Pyrometers  Promote  Locomotive  Efficiency 

The    Value    of    Pyrometers    Applied    to    Superheater 
Locomotives  Has  Been  Proved  hy  Many  Service  Tests 


AS  a  positive  check  on  the  efficiency  of  sup)erheater  loco- 
motive performance,  pyrometers*  have  demonstrated 
their  great  value.  They  register  steam  temperatures  at 
all  times,  and  enable  engine  crews  to  keep  a  constant  check  on 
the  fire,  water  level,  draft  conditions  and  locomotive  perform- 
ance generally.  A  locomotive  cannot  be  operated  without  a 
steam  gage.  Why  should  it  operate  without  a  temperature 
gage  since  its  efficiency  is  dependent  upon  the  degree  of 
superheat  attained? 

To  illustrate  the  importance  of  pyrometers,  a  hypothetical 
case  is  assumed  of  a  locomotive  operating  without  one  and 
hauling  a  specified  train  load  on  a  regular  run.    Suppose 


when  it  is  working  at  highest  efficiency.  Defects  in  operation, 
being  made  apparent  by  a  low  steam  temperature  reading, 
can  be  quickly  corrected  and  with  a  little  practice,  avoided. 
The  net  result  is  a  saving  in  fuel  and  more  efficient  locomo- 
tive operati(»i. 

Defects  Shown  by  Low  Pyrometer  Readings 

Where  pyrometers  are  being  used,  many  enginemen  depend 
more  completely  upon  their  indications  than  upon  the  steam 
gages.  When  a  locomotive  is  working  under  average  condi- 
tions, and  a  perceptible  drop  in  steam  temperature  is  noted, 
some  of  the  following  defects  either  in  the  operation  or  the 
condition  of  the  locomotive  may  be  looked  for. 

First — The  water  level  in  the  boiler  may  be  too  high, 
causing  priming.  The  superheater  then  has  to  evaporate  the 
water  in  the  steam  and  consequently  the  final  temperature 
of  the  steam  is  reduced. 

Second — The  fire  may  not  be  in  a  proper  condition,  dut 
to  too  heavy  or  too  light  firing.  Either  condition  will  reduce 
the  firebox  temperature  and  consequently  the  final  tempera- 
ture of  the  steam. 

Third — A  portion,  or  all,  of  the  large  boiler  flues  may  be 
stopped  up. 

Fourth— PiXT  or  steam  leaks  may  be  present  in  the  itosiX 
end,  a  condition  which  seriously  affects  the  draft. 


Location   of  Pyrometer   Indicator  In   Cab 

that  the  locomotive  operates  on  the  first  trip  all  right  as  far 
as  steaming  and  fuel  consumption  is  concerned.  A  front  end 
air  leak  may  develop  on  the  second  trip  and  easily  pass 
overlooked  for  a  day  or  two.  Gradually  the  engine  crew 
notices  an  excessive  coal  consumption,  and  finds  difficulty  in 
keeping  up  steam.  As  the  leak  becomes  greater  the  flues  get 
dirty,  the  fireman  is  finally  unable  to  keep  up  steam  pressure 
and  the  locomotive  fails  on  the  road. 

When  locomotives  are  equipped  with  pyrometers,  however, 
troubles  are  apparent  as  soon  as  they  develop,  and  can  be 
corrected.  Any  defect  which  tends  to  decrease  the  gas  tem- 
perature and  resulting  steam  temperature  is  immediately  re- 
flected in  the  pyrometer.  A  low  steam  temperature  warns  the 
enginemen  that  something  is  wrong  and  when  this  is  reported 
at  the  end  of  the  trip,  the  roundhouse  force  can  locate  and 
correct  the  trouble  before  the  locomotive  goes  on  the  road 
again. 

It  is  important  that  engine  crews  be  instructed  as  to  the 
purpose  of  pyrometers  and  this  instruction  should  require 
but  a  short  time  since  they  already  know  that  the  efficiency 
of  a  superheater  locomotive  depends  upon  the  amount  of 
superheat  attained.  A  crew,  trained  to  operate  a  locomotive 
equipped  with  a  pyrometer,  can  check  its  operation  and  know 

•The  detailed  description  of  a  pyrometer  completely  adapted  to  locomotive 
conditions  and  able  to  retain  its  accuracy  under  severe  usage  is  given  on  page 
1721  of  the  June  24,  1919.  Railway  Age. 


View  Showing  Steam  rixture  In  Steam  Pipe  and  Connection  to 
Cab  Through  IHandrail 

Fifth — The  damper  may  not  operate  prqperly  and  inter- 
fere with  the  passage  of  gases  through  the  flues. 

Any  one,  or  any  combination  of  these  defects  will  cause  a 
reduction  in  steam  temperature  which  is  immediately  indi- 
cated by  the  pyrometer. 

The  first  two  of  these  conditions  can  be  prevented  or  cor- 
rected by  the  enginemen;  the  last  three  should  be  reported 
for  attention  at  the  terminal.  Prompt  attention  to  these  con- 
ditions will  save  hundreds  of  thousands  of  dollars  for  the 
railroads,  not  only  in  fuel,  but  in  eliminating  delays  and 
preventing  minor  repairs  from  becoming  costly.  Advantages 
resulting  from  the  use  of  pyrometers  would  seem  to  warrant 
the  general  application  of  these  instruments  to  all  super- 
heated locomotives. 
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development  of  brake  cylinder  pressure  on  those  cars,  while 
normal  pressures  were  developed  in  the  remainder  of  the 
cylinders. 

That  this  intended  brake  cylinder  leakage  did  not  in- 
fluence the  jjrcssure  in  the  brake  pipe  is  evidenced  by  the 
fact  that  while  Demonstration  No.  6  was  in  progress  the 
brake  pif)e  leakage  was  determined  and  found  to  be  5  lb. 
in  two  minutes  from  61  lb.  pressure. 

Si'ECL\L  Demonstration  A  (Requested) 

BRAKE   PIPE  LEAK.\GE  CORRESPONDING  TO   BRAKE   CYLINDER 

LEAKAGE   OF   DEMONSTRATION    NO.   6,    ESTABLISHED 

STEP   nv  STEP  ON  CARS  IN  REGION  OF  (  AR  70 


No.  Orifices 

Brake  P 

pe 

Pressure 

Brake  Cylinder 

(.No.  8  Drill) 
Open 

A 

Ij  .-..ccilf-c 

Carl 

Car  100 

Car  100 

None 

69 

06» 

I 

69 

60 

t 

2 

66 

47 

46 

i 

.'  -65     . 

41 

46 

4 

^ 

30 

45 

*I.ack  of   time  rrevented  waitinp  for  complete  rccliarge  of  train. 

tNot  observed.  (10  lb.  reduction  of  Demonstration  No.  1  give  25  lb. 
cylinder   pressure  on   last   car.) 

The  value  of  a  No.  8  drill  orifice  is  48  cu.  ft.  of  free  air  per  minute 
from  70  lb. 

Special  Demonstration  B   (Requested) 
Quick  Action  Time  on  100-Car  Train 

Total  Length  of  Brake  Pipe  (Less  Branch  Pipes  and  Engine 
and  Tender)— 5,837  Ft. 
Time  from  movement  of  brake  valve  handle  to  piston  start 
on  Car  100,  10.7  sec;  rate  of  emergency  propagation,  545 
ft.  per  sec,  or  372  m.p.h. 

-  Speed  and  Air  Consumption  with  100-Car  Train 

The  speed  and  brake  pipe  pressure  as  recorded  on  the  100- 
car  train  are  reproduced  herewith.  Briefly  the  record  shows 
the  following  for  the  descent  of  Kellysville  and  Allegheny 
grades : 


Summit  to  Kellysville. 
Merrimac  to   Fagg.... 


Length  of 

1^  per 

cent  grades 

10.5  miles 

7       miles 


Average 

Speed 
20.6  m.  p.  h. 
19.0  m.  p.  h. 


The  speed  down  the  Kellysville  grade  ranged  from  18  to 
24  m.p.h.,  except  for  a  reduction  to  14  m.p.h.  at  Oakvale. 
The  air  consumption  per  car  was  0.328  cu.  ft.  of  free  air  per 
minute. 

The  train  performance  dowTi  the  Allegheny  grade  from 
Merrimac  to  Fagg  was  a  duplicate  of  the  run  dowTi  the 
Kellysville  grade.    At  no  time  did  the  speed  range  exceed  a 
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Comparative     Braking     Ratios    and     Air    Consumption    for    Various 

Brake     Equipments 

5  m.p.h.  variation  from  the  desired  mean  speed  of  20  m.p.h. 
The  air  consumption  was  0.304  cu.  ft.  of  free  air  per  minute 
per  car. 

Handling  a  Train  of  Empty  Cars 

On   Thursday,   ^Lly    26,   a   train   of   seventy-five   empty 
120-ton  gondolas  was  hauled  up  the  grades  from  Roanoke 


to  Princeton.  During  this  run  tests  were  made  of  the 
empty  and  load  brakes  in  order  to  demonstrate  the  practical 
elimination  of  shocks  during  heavy  service  and  full  emer- 
gency applications. 

The  train  was  hauled  by  a  2-10-10-2  Mallet  to  Rich 
Creek.  A  full  service  stop  was  made  west  of  Salem  (about 
8  miles  west  of  Roanoke)  from  a  speed  of  18  miles  an  hour 
in  38  seconds  with  a  brake  pipe  reduction  of  12  lb.  A  full 
emergency  stop  was  made  on  the  grade  near  Eggleston  (about 
55  miles  west  of  Roanoke  and  22.6  miles  east  of  Rich  Creek) 
in  18  seconds  from  a  speed  of  20  miles  an  hour  with  the 
brakes  in  the  light  capacity  position. 

Demonstration  With  75-Car  Train 

The  concluding  run  of  the  demonstration  was  made  on 
May  27,  from  Princeton  to  Roanoke  with  a  train  of  75 
loaded  120-ton  capacity  cars  and  the  observation  car.  The 
gross  weight  with  the  locomotive  was  12,519  tons;  without 
the  locomotive  12,070  tons.  As  on  previous  occasions,  a 
brake  pipe  pressure  of  75  lb.  was  maintained. 

Five  cars  in  the  train  (15th,  30th,  45th,  60th  and  74th) 
had  open  drain  cocks  in  the  cylinders.  The  speed  fluctu- 
ations did  not  exceed  5  m.p.h.  for  any  brake  cycle  except  on 
the  observance  of  a  10  m.p.h.  slow  order  at  one  point  a  short 
distance  east  of  the  summit.  The  average  speed  down  the 
Kellysville  grade  was  17.6  m.p.h.  and  from  Merrimac  to 
Fagg  19.2  m.p.h.  The  air  consumption  was  1.12  cu.  ft.  of 
free  air  per  minute  per  car  on  the  Kellysville  grade  and  0.97 
cu.  ft.  on  the  Allegheny  grade. 

Just  east  of  Rich  Creek  station,  on  a  .9  per  cent  descend- 
ing grade,  an  emergency  stop  was  made  from  a  speed  of  about 
27  m.p.h.  As  measured  by  rail  lengths,  the  stop  distance 
was  760  ft.     The  slack  was  stretched  prior  to  the  emergency 


Watching   Recording  Apparatus  on  Observation  Car 

brake  application  and  the  run-in  was  even  milder  than  that 
of  the  preceding  day's  test. 

With  a  view  of  making  this  test  under  more  critical  con- 
ditions, a  repeat  at  al>out  13  m.p.h.  was  made  just  east  of 
McCoy  station  on  an  a.>cending  grade  of  .2  per  cent.  The 
slack  run-in  at  the  rear  end  came  just  at  the  stop,  and  while 
more  noticeable  tluin  in  the  tirst  test,  was  very  mild,  being 
insufficient  to  move  a  laimra  in  a  leather  case  acting  as  an 
imi)rovised  j-iidonieter  on  a  planed  board  bench.  The  stop 
distance  according  to  rail  lengths  was  2.^0  ft. 

The  train  was  handled  between  Merrimac  and  Fagg  with 
the  same  uniform  control  as  on  Kellysville  grade,  including 
a  slow  down  for  order.'i  at  Elliott,  with  a  total  variation  of 
speed  of  from  13  m.p.h.  to  23  m.p.h. 

The  train  arrived  at  Roanoke  at  3:10  p.  In.,  a  total  of 
8K'  hours  elapsed  time,  showing  the  practicability  of  han- 
dling a  12,00()-ton  train  in  regular  traffic  in  reasonably  close 
to  an  eight-hour  period. 


Pyrometers  Promote  Locomotive  Efficiency 


The    Value    of    Pyrometers    Applied    to    Superheater 
Locomotives  Has  Been  Proved  by  Many  Service  Tests 


AS  a  positive  check  on  the  efficiency  of  superheater  loco- 
motiv^e  performance,  pyrometers*  have  demonstrated 
their  great  value.  They  register  steam  temperatures  at 
all  times,  and  enable  engine  crews  to  keep  a  constant  check  on 
the  fire,  water  level,  draft  conditions  and  locomotive  perform- 
ance generally.  A  locomotive  cannot  be  operated  without  a 
steam  gage.  Why  should  it  operate  without  a  temperature 
gage  since  its  efficiency  is  dependent  upon  the  degree  of 
superheat  attained?  . 

To  illustrate  the  importance  of  pyrometers,  a  hypothetical 
case  is  assumed  of  a  locomotive  operating  without  one  and 
hauling  a  specified  train  load  on  a  regular  run.    Suppose 


"     ^:  Location    of    Pyrometer    Indicator   In    Cab 

that  the  locomotive  operates  on  the  first  trip  all  right  as  far 
as  steaming  and  fuel  consumption  is  concerned.  A  front  end 
air  leak  may  develop  on  the  second  trip  and  easily  pass 
overlooked  for  a  day  or  two.  Gradually  the  engine  crew 
notices  an  excessive  coal  consumption,  and  finds  difficulty  in 
keeping  up  steam.  As  the  leak  becomes  greater  the  flues  get 
dirty,  the  fireman  is  finally  unable  to  keep  up  steam  pressure 
and  the  locomotive  fails  on  the  road. 

When  locomotives  are  equipped  with  pyrometers,  however, 
troubles  are  apparent  as  soon  as  they  develop,  and  can  be 
corrected.  Any  defect  which  tends  to  decrease  the  gas  tem- 
perature and  resulting  steam  temperature  is  immediately  re- 
flected in  the  pyrometer.  A  low  steam  temperature  warns  the 
enginemen  that  something  is  wrong  and  when  this  is  reported 
at  the  end  of  the  trip,  the  roundhouse  force  can  locate  and 
correct  the  trouble  before  the  locomotive  goes  on  the  road 
again. 

It  is  important  that  engine  crews  be  instructed  as  to  the 
purpose  of  pyrometers  and  this  instruction  should  require 
i)ut  a  short  time  since  they  already  know  that  the  efficiency 
of  a  superheater  locomotive  depends  upon  the  amount  of 
superheat  attained.  A  crew,  trained  to  operate  a  locomotive 
equipped  with  a  pyrometer,  can  check  its  operation  and  know 

•The  detailed  dcscrii'tion  of  a  pyrrmeter  completely  adapted  to  locomotive 
ctinditions  and  able  t*^  retain  its  accuracv  under  severe  usage  is  given  on  page 
1721  of  the  Tune  24.  1919.  Railway  Age. 


when  it  is  working  at  highest  efficiency.  Defects  in  operation, 
being  made  apparent  by  a  low  steam  temperature  reading, 
can  be  quickly  corrected  and  with  a  little  practice,  avoided. 
The  net  result  is  a  saving  in  fuel  and  more  efficient  locomo- 
tive operation. 

Defects  Shown  by  Low  Pyrometer  Readings 

Where  pyrometers  are  being  used,  many  enginemen  depend 
more  completely  upon  their  indications  tlian  upon  the  steam 
gages.  When  a  locomotive  is  working  under  average  condi- 
tions, and  a  perceptible  drop  in  steam  temperature  is  noted, 
some  of  the  following  defects  either  in  the  operation  or  the 
condition  of  the  locomotive  may  be  looked  for. 

First — The  water  level  in  the  boiler  may  be  too  high, 
causing  priming.  The  superheater  then  has  to  evaporate  the 
water  in  the  steam  and  consequently  the  final  temperature 
of  the  steam  is  reduced. 

Second — The  fire  may  not  be  in  a  proper  condition,  dut 
to  too  heavy  or  too  light  firing.  Either  condition  will  reduce 
the  firebox  temperature  and  consequently  the  final  tempera- 
ture of  the  steam. 

Third — \  portion,  or  all,  of  the  large  boiler  flues  may  be 
stopped  up. 

Fourth — Air  or  steam  leaks  may  be  present  in  the  front 
end,  a  condition  which  seriously  affects  the  draft. 


View  Showing  Steam  Fixture  in  Steam  Pipe  and  Connection  to 
Cab  Through   Handrail 

Fifth — The  damper  may  not  operate  properly  and  inter- 
fere with  the  passage  of  gases  through  the  flues. 

Any  one.  or  any  combination  of  these  defects  will  cause  a 
reduction  in  steam  temperature  which  is  immediately  indi- 
cated by  the  pyrometer. 

The  first  two  of  these  conditions  can  be  prevented  or  cor- 
rected by  the  enginemen;  the  last  three  should  l)e  reported 
for  attention  at  the  terminal.  Prompt  attention  to  these  con- 
ditions will  save  hundreds  of  thousands  of  dollars  for  the 
railroads,  not  only  in  fuel,  but  in  eliminating  delays  and 
preventing  minor  repairs  from  becoming  costly.  Advantages 
resulting  from  the  use  of  pyrometers  would  seem  to  warrant 
the  general  application  of  these  instruments  to  all  super- 
heated locomotives. 
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Suggestions  for  Improvements  in  Locomotives 

;  BY  JOHN  MITCHELL 

The  average  railroad  man  usually  has  some  suggestions 
to  offer  for  solving  any  problem  which  may  arise.  Many 
things  require  more  or  less  frequent  attention  due  to  some 
neglected  point  in  design  or  application,  or  by  a  failure  to 
give  the  necessary  attention  at  the  proper  time.  A  more  fre- 
quent mention  of  the  every  day  problems  of  the  man  in  the 
roundhouse  and  in  the  shop  with  a  discussion  of  the  possible 
changes  which  would  tend  to  improve  conditions,  would  un- 
doubtedly assist  in  the  solution  of  many  such  problems.  With 
this  object  in  view,  the  following  suggestions,  gathered  from 
various  sources,  are  presented  for  consideration. 

Lnbrication 

This  always  has  been,  still  is,  and  will  continue  to  be  a 
live  issue,  as  the  life  of  moving  machinery  is  dependent  to  a 
large  extent  upon  the  proper  lubrication  of  bearings  and 

\  other  surfaces  in  sliding  contact.  Hydrostatic  lubricators  are 
in  general  use  on  locomotives,  but  it  is  surprising  how  little 
attention  is  given  to  their  performance.    Sometime  ago  one 

•;    of  the  first-class  roads  undertook  to  find  out  how  many  of 

~  their  engines  had  the  oil  pipes  so  applied  that  the  oil  would 
flow  from  the  lubricator  to  the  steam  chest  without  being 
retained  in  sags  in  the  pipes.  The  pipes  were  disconnected 
at  the  lubricator  and  at  the  steam  chest.  One  man  then  poured 
a  quart  of  oil  into  the  pipe  at  the  cab  end,  while  another 
man  with  a  can  of  the  same  size  caught  what  came  out  at 
the  steam  chest  end.  Any  deficiency  would  indicate  the 
amount  retained  in  pockets  or  sags.   As  the  lubricator  cannot 

■  supply  a  uniform  feed  of  oil  unless  the  pipes  have  a  con- 
tinuous fall,  a  test,  such  as  outlined,  should  be  made  at  least 
every  time  an  engine  is  given  a  general  overhauling. 

A  leaky  lubricator  throttle  valve  is  a  common  occurrence 

•  and  every  one  wastes  some  oil  whenever  the  filling  plug  is 
removed,  as  well  as  being  a  source  of  danger.  As  a  rule  the 
men  who  fill  lubricators  do  not  regulaily  report  defects  on 

!  engines,  consequently,  unless  the  valve  leaks  so  badly  that 
it  is  impossible  to  fill  the  lubricator,  the  condition  is  not 
reported  and  repaired.  These  valves  should  be  systematically 
examined  and  repaired  if  necessary.  In  such  places  it  is 
advisable  to  use  a  high-grade  standard  valve  so  that  a  leaky 
one  may  be  replaced  by  another  valve  and  the  defective  one 
repaired  at  convenience. 

Driving  Boxes 

The  driving  boxes  in  common  use  today  differ  but  little 
except  in  size  from  those  used  years  ago.  This  is  a  good 
field  for  the  practical  inventor.  The  advantage  of  cutting 
out  the  brass  in  the  crown  so  that  the  journal  may  not  have 
a  bearing  at  this  point  is  quite  generally  recognized.  This 
enables  the  brass  to  wear  to  a  perfect  bearing  without  beccan- 
ing  pivoted  with  consequent  wear  and  pounding  on  the  sides. 
Most  roads  follow  the  practice  but  do  not  carry  the  principle 
!'  far  enough  for  it  is  entirely  possible  to  cut  out  enough  of  the 
'  crown  of  the  brass  to  control  the  wear  and  cause  it  to  be 

•  uniform  over  the  entire  bearing  surface.  No  general  rule 
can  be  laid  down  and  it  is  necessary  to  experiment  with  dif- 
ferent classes  of  engines  to  determine  the  most  satisfactory 

.  width  for  the  slot  in  the  crown.  The  heavier  the  engine,  the 
wider  the  slot  should  be  made.  On  some  heavy  power  the 
width  is  three  inches  or  more.  The  proper  size  having  been 
determined  by  tests,  brasses  can  then  be  cast  with  the  slot 
cored  in. 

Reversing  Gears 

Modem  heavy  locomotives  made  necessary  the  adoption  of 
the  power  reverse  mechanism,  but  it  has  also  proved  to  be 
an  economical  addition  to  lighter  engines,  particularly  those 
in  switching  service.    It  is  positive  in  action,  invaluable  in 


an  emergency,  a  good  all-around  safety  device  and  as  it  saves 
the  time  and  strength  of  the  engineman,  offers  greater  assur- 
ance that  he  will  use  the  proper  cut-off  by  hooking  up  the 
engine  when  it  should  be  done. 

Power  reverse  gears  have  their  faults,  of  course,  among 
them  being  the  tendency  to  creep  unless  properly  maintained, 
the  tendency  to  freeze,  the  necessity  of  a  steam,  as  well  as 
an  air  connection,  and  the  absence  of  flexibility  in  not  being 
subject  to  manual  operation.  A  screw  reverse  operated  by  a 
small  air  motor  would  overcome  these  weaknesses,  permit  of 
closer  adjustments  of  cut-off,  obviate  the  necessity  of  a  steam 
connection,  do  away  with  creeping,  simplify  the  mechanism 
and  be  a  real  safety  device  as  it  could  be  operated  instantly 
by  hand  under  any  condition.  It  is  strange  that  such  a 
mechanism  has  not  been  developed. 

Cylinder  Cocks 

Condensed  water  is  removed  from  the  cylinders  by  a 
simple  device  to  which  but  little  attention  is  given  although 
considerable  money  is  lost  due  to  the  neglect  of  maintenance. 
Cylinder  cocks  with  a  discharge  opening  not  over  ^  in.  in 
diameter  are  still  used,  despite  the  fact  that  such  an  opening 
is  entirely  inadequate  to  discharge  the  water  from  an  18  in. 
or  larger  cylinder.  These  cocks  should  have  sufficient  open- 
ing to  discharge  all  the  water  in  one  revolution,  provided 
the  engine  is  moved  off  slowly.  This  would  require  the  use 
of  an  opening  of  about  2  in,  diameter,  and  would  probably 
necessitate  the  development  of  a  gate  or  quick  opening  valve. 
Cylinder  heads  are  often  knocked  out,  cylinders  cracked  or 
broken,  piston  packing  broken,  lubrication  destroyed,  rod 
packing  cut  and  steam  leaks  either  started  or  aggravated, 
largely  due  to  the  use  of  cylinder  cocks  of  inadequate  capacity 
for  large  engines. 

The  operating  mechanism  of  cylinder  cocks  is  commonly 
neglected  as  the  importance  of  its  maintenance  is  not  prop- 
erly emphasized.  This  is  particularly  true  of  the  air  operated 
mechanism  used  on  Mallet  locomotives  where  the  four  air 
cylinders  are  located  underneath  the  bottom  guides,  in  which 
position  the  vibration  of  the  guides  and  the  close  proximity 
to  the  ground  frequently  make  them  inoperative.  As  simple 
a  device  as  the  cylinder  cock  rigging  should  be  so  designed 
that  it  would  require  repairs  only  at  infrequent  intervals. 
Any  device  which  requires  repairs  practically  every  trip  will 
inevitably  be  badly  neglected. 

To  overcome  the  conditions  referred  to  on  Mallet  locomo- 
tives, one  road  has  developed  an  arrangement  which  consists 
of  only  two  cylinders  made  of  3  in.  pipe,  these  cylinders 
being  located  midway  between  the  frames  on  a  suitable  brace, 
one  for  the  high  pressure  cylinder  and  one  for  the  low  pres- 
sure. The  power  from  the  air  cylinders  is  transmitted  to  the 
cylinder  cock  slides  through  a  substantial  shaft,  to  each  end 
of  which  is  attached  a  lever  so  fulcrumed  as  to  give  the 
desired  power  to  move  the  slides.  The  mechanism  is  simple, 
positive  and  reliable  and  the  location  of  these  air  cylinders 
is  such  that  they  are  not  subject  to  fouling  and  can  be  so 
securely  fastened  as  not  to  work  loose.  They  consequently 
require  but  little  attention. 

A  semi-automatic  air  operated  cylinder  cock  has  proved 
effective  on  engines  other  than  Mallets.  The  cock  is  normally 
held  open  by  a  coiled  spring  until  closed  by  admission  of 
air  to  the  operating  cylinders.  The  spring  is  attached  to 
the  back  end  of  the  cylinder  cock  slide  and  held  in  com- 
pression between  a  lug  at  the  end  of  the  slide  and  the  cylinder 
cock,  thus  forcing  the  slide  back  and  opening  the  cock. 

It  is  a  difficult  matter  to  impress  upon  shop  forces  the 
necessity  of  using  an  extra  effort  to  maintain  a  device  which 
is  considered  to  be  of  a  poor  design  and  while  such  an  atti- 
tude may  not  be  justifiable,  it  is  natural  and  can  best  be 
overcome  by  the  installation  of  an  improved  device.  It  will 
well  repay  any  road  to  go  over  cylinder  cock  riggings  with 
these  suggestions  in  mind  and  improve  them. 


f^'.'^: 


Draft  Gear  Tests  of  the  Railroad  Administration 


Car-Impact     Tests     or     Symington     Test     Plant 
Methods  of  Combining  and  Interpreting^  Records 


IN  order  to  obtain  an  exact  knowledge  of  the  action  of  gears 
in  service,  car-impact  tests  were  made,  using  the  same 
gears  as  in  the  foregoing  laboratory  tests.  The  results  are 
therefore  of  special  interest  as  showing  not  only  the  action 
of  the  gears  themselves  under  service  conditions,  but  as 
demonstrating  also,  for  the  first  time,  how  laboratory  tests 
compare  with  service  action.  The  gravity  testing  plant  of  the 
T.  H.  Symington  Company  at  Rochester,  N.  Y.,  was  used  for 
these  tests.  In  general,  the  use  of  private  laboratories  of 
interested  companies  was  avoided,  the  preference  being  given 
to  the  testing  facilities  of  railroads.  This  being  the  only  plant 
of  its  kind  in  existence,  however,  and  the  Symington  Com- 
pany being  interested  in  the  manufacture  of  draft  gear  attach- 
ments rather  than  of  gears,  and  having  no  gear  in  the  tests, 
the  Section  availed  itself  of  the  opportunity  to  use  the  Sym- 
ington testing  facilities. 

This  plant  was  originally  built  for  investigating  the  action 
of  full-sized  cars,  either  loaded  or  empty,  when  equipped 
with  different  draft  gears.  The  Symington  Company,  who 
were  practically  pioneers  in  this  work,  constructed  the  plant 
with  the  prime  idea  of  studying  the  action  of  the  cars  when 
equipped  with  different  gears  rather  than  "^investigating  the 
action  of  the  gear  itself.  As  originally  constructed  and  used, 
much  valuable  information  was  obtainable  from  this  equip- 
ment although,  as  in  any  other  impact  testing,  misleading 
conclusions  as  to  the  relative  merits  of  draft  gears  could  be 
unintentionally  reached  by  subjecting  gears  to  over-solid  car 
velocities.  The  e?ctended  remarks  heretofore  made  regarding 
over-solid  laboratory  testing  apply  equally  as  well  to  this 
service  testing.  Over-solid  testing  should  never  be  done  ex- 
cept for  discovering  weak  gear  construction.  Some  of  the 
earlier  tests  have  been  of  value,  however,  in  showing  what 
slightly  over-solid  speeds  are  necessary  to  produce  gear  injury 
and  failure.  After  the  owners  had  made  certain  changes  and 
additions  desired  by  the  Section  for  a  more  exact  investiga- 
tion of  both  gear  action  and  car  action,  at  speeds  within  the 
ranges  of  the  gears,  the  Symington  plant  was  taken  over  and 
operated  by  the  United  States  Railroad  Administration  for 
the  purpose  of  the  car-impact  tests. 

The  Symington  Test  Plant 

The  testing  plant  of  the  T.  H.  Symington  Company,  the 
instruments  used  and  the  records  obtained  were  described  in 
the  Railway  Mechanical  Engineer  for  May,  1919,  page  249. 


In  general  this  test  plant  consists  of  a  test  track  with  two 
full-sized  cars  which  can  be  caused  to  collide  at  any  desired 
velocity,  accurate  means  being  provided  to  record  the  results. 
The  first  portion  of  the  track  is  inclined  in  order  to  impart 
velocity'  to  one  of  the  cars.  An  electric  winch  is  located  in  a 
small  house  at  the  top  of  the  incline  and  this  winch  through 
the  medium  of  a  puller  car,  is  capable  of  drawing  a  loaded 
50-ton  car  up  the  incline.  At  the  foot  of  the  incline  is  a 
section  of  approximately  level  track  which  terminates  in  a 
section  of  track  on  an  ascending  grade.  The  track  is  straight 
throughout  its  length. 

Two  composite  gondola  cars  of  50  tons  capacity  are  used, 
one  of  which,  termed  for  reference  car  "B,"  is  spotted  at  a 
certain  point  at  the  beginning  of  the  1  per  cent  grade.  The 
other  car,  termed  car  "A,"  is  drawn  up  the  incline  by  means 
of  the  puller  car  and  winch.  A  mo\'able  trip  block  is  clamped 
on  a  third  rail  located  alongside  the  track.  The  puller  car 
has  a  projecting  trip-lever  which  strikes  the  trip  block,  re- 
leasing car  "A"  and  allowing  it  to  roll  down  the  incline. 
When  fully  on  the  level  portion  of  the  track,  car  "A"  col- 
lides with  the  standing  car  "B."  Either  or  both  cars  may  be 
equipped  with  draft  gears  of  any  type,  and  both  cars  are  free 
to  follow  such  movement  during  and  after  the  draft  gear 
cycle  as  may  result  from  the  use  of  the  particular  gear. 

The  test  cars  are  50-ton  low  side,  composite  gondolas,  46 
ft.  0  in.  inside  length  with  fish-belly  center  and  side  sills  and 
with  a  steel  frame  superstructure.  The  cars  have  2^  in. 
floor  planking  and  3%.  in.  side  and  end  planking.  Each  of 
the  cars  has  four  diagonal  floor  braces  of  5  in.  channels  at 
the  comers,  and  each  has  been  supplied  in  addition  with 
four  diagonal  braces  at  the  center,  extending  from  the  side 
sills  to  the  center  sill.  The  light  weight  of  each  car  is  47,800 
lb.,  and  they  have  been  loaded  with  pig  iron  to  give  a  total 
gross  load  of  143,000  lb.  per  car.  Wood  cribbing  is  ar- 
ranged inside  of  the  car  to  hold  the  lading  against  shifting. 
The  brakes  were  removed  from  the  cars  to  avoid  any  possi- 
bility of  dragging  shoes. 

The  test  cars  are  equipped  with  Farlow  Two-Key  draft 
gear  attachments  and  the  test  gears  may  thus  be  carefully 
adjusted  in  the  draft  gear  pocket.  In  this  arrangement  the 
gear  is  positioned  between  the  arms  of  the  horizontal  wrought 
steel  yoke.  In  buffing,  the  gear  seats  against  the  rear  fol- 
lower, which  latter  bears  against  the  rear  of  the  yoke.  The 
yoke   in  turn   seats   against  the   cast   steel   back-stop   and 
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bolster  center  casting.   This  casting  bridges  between  the  sills  and  that  of  car  B  increased  until  the  velocities  are  equal,  at 

and  ties  them  together,  there  being  a  total  of  seventy-four  which  instant  all  parts  have  reached  the  maximum  of  com- 

^  in.  rivets  supplied  for  transferring  the  buffing  force  from  pression.    If  all  of  the  parts  were  perfectly  inelastic,  if  in 

the  backstop  casting  to  the  center  sills  in  each  of  the  test  other  words,  there  should  be  no  tendency  for  the  gears  to 

cars.  The  draft  gear  is  held  to  compressed  position  by  means  release  themselves  or  for  the  car  structures  to  give  back  the 

of  the  second  draft  key,  which»in  service  forms  also  the  front  energy  of  their  elastic  yield,  it  is  evident  that  there  would 

pulling  stop  for  the  gear.   The  regular  practice  in  this  form  then  be  no  force  of  recoil  to  separate  the  cars,  and  both  cars 

of  attachment  is  to  have  this  key  protect  the  draft  gear  by  would  accordingly  move  off  together  at  this  equal  velocity, 

allowing  it  to  strike  the  ends  of  the  slots  in  the  check  plates  With  equal  rolling  and  grade  resistance,  the  cars  would  con- 

and  sills  at  the  same  time  the  gear  goes  solid.    In  the  tests,  tinue  together  until  both  finally  came  to  rest  without  separa- 

however,  the  slots  were  lengthened  at  the  rear  to  prevent  this  tion.   Except  for  the  slight  loss  due  to  rolling  resistance,  the 

key  ever  going  solid.  work  done  in  CMnpressing  the  gears  and  car  structure  is  thus 

A  dummy  coupler  having  a  flat  buffing  face  and  of  16  always  equal  to  one-half  of  the  original  kinetic  energy  in 

sq.  in.  cross  sectional  area,  was  used  instead  of  a  standard  car  A,  and  it  should  be  especially  noted  that  this  is  the  same 

coupler.    The  front  key,  which  passes  through  the  key  slot  whether  there  be  no  recoil  of  the  gears  and  car  parts,  or  full 

of  this  coupler  and  through  the  front  slots  in  the  yoke,  was  recoil. 

used  in  these  tests  for  supporting  and  aligning  the  parts  only.  The  force  exerted  between  the  cars  in  compressing  the 
The  front  end  of  the  dummy  coupler  shank  was  guided  both  gears  and  car  structure  is  entirely  independent  of  the  ques- 
vertically  and  laterally.  In  all  tests  care  was  taken  to  see  tion  of  absorption.  Up  to  the  point  of  maximum  compression 
that  the  draft  gears  seated  against  the  second  key  and  not  the  matter  of  absorption  of  energy  has  not  entered  into  or 
against  the  coupler  key.  The  artificial  looseness  or  slack  influenced  the  problem.  It  is  entirely  a  question  of  force  and 
resulting  between  the  coupler  butt  and  the  front  follower  yield  and  it  should  be  remembered  that  frictional  resistance, 
was  taken  up  by  temporary  wedges  before  each  run  so  that  while  truly  absorbing  energy  (foot-pounds)  does  not  in  any 
all  action,  both  on  compression  and  release,  could  be  re-  manner  whatsoever  reduce  or  "absorb"  force.  The  force  re- 
stricted to  the  gears  themselves  and  be  definitely  measured  quired  to  close  a  friction  draft  gear,  and  consequently  the 
and  recorded.  force  going  through  the  gear  to  the  sills,  may  be  greater  or 

less  than  a  spring  draft  gear  of  equal  capacity,  depending 

Action  of  Cars  During  Impact  solely  yp^^  its  compression  curve,  and  not  in  the  slightest 

In  any  case  of  car-impact,  the  first  and  prime  effort  is  for  degree  upon  its  percentage  of  absorption.    The  cushioning 

the  velocities  of  the  two  cars  to  equalize;  that  is,  for  car  A  value  of  a  gear  therefore  is  not  measured  by  absence  of 

to  slow  down  and  car  B  to  speed  up.   This  is  caused  by  the  recoil,  or  energy  absorption,  but  solely  by  its  action  during 

effort  of  car  A  to  push  car  B  ahead,  which  continues  as  long  the  closing  period.  Whether  or  not  a  gear  has  extensive  recoil 

as  the  velocity  of  car  A  is  greater  than  that  of  car  B.   This  has  nothing  to  do  with  its  action  on  compression,  or  with  the 

pushing  or  propelling  effort  must  always  result  in  the  ccMn-  force  delivered  by  the  gear  to  the  car  during  its  compression, 
pression  or  yield  of  some  part  or  parts  of  the  car.  The  draft         In  practice,  the  cars  having  reached  a  point  in  the  draft 

gears  are  supplied  for  the  purpose  of  providing  this  yield  gear  cycle  where  their  velocities  are  equal,  and  the  compres- 

and  to  reduce  the  amount  of  yield  required  from  the  car  sion  period  of  the  cycle  completed,  the  release  of  the  gears 

structure.  begins.  All  gears  have  more  or  less  recoil  and  it  is  this  force, 

But  in  every  case  of  impact,  some  part  or  parts  of  the  together  with  the  rebound  of  the  car  structure,  that  tends  to 

cars,  either  draft  gears  or  other  more  rigid  car  parts,  will  part  the  cars  and  to  cause  one  car  to  travel  faster  and  farther 

continue  to  compress  or  yield  until  the  very  instant  when  the  than  the  other.    It  should  be  especially  noted  that  the  force 

velocities  are  equal.    For  light  impacts,  the  velocities  are  of  recoil  has  the  same  effect  between  the  cars  as  the  force 

usually  equalized  without  compressing  the  draft  gears  to  their  of  compression;  namely,  to  reduce  the  velocity  of  car  A  and 

full  amount    In  the  case  of  an  over-solid  velocity,  the  draft  to  increase  the  velocity  of  car  B.    During  the  period  of  gear 

gears  will  first  be  fully  compressed,  their  resistance  slowing  compression  the  force  between  the  cars,  or  the  force  tending 

down  car  A  and  speeding  up  car  B.    But  in  this  over-solid  to  accelerate  car  B,  results  from  the  higher  velocity  of  car  A, 

case,  when  the  gears  are  fully  ccnnpressed,  car  A  has  still  or  its  direct  tendency  to  push  car  B  ahead.  During  the  period 

a  greater  velocity  than  car  B  and  it  will  be  apparent  that  of  draft  gear  release,  the  force  tending  to  further  accelerate 

car  A  will  continue  to  urge  car  B  forward.   This  results  in  car  B  or  to  urge  it  forward,  results  from  the  recoil  or  return 

an  impact  directly  upon  the  gear  housing.  of  stored  energy  in  the  two  draft  gears  and  both  car  structures. 

The  additional  work  to  be  done  must  be  accomplished  by         The  recoil  of  the  gears  and  car  parts  thus  giving  to  car  B 

certain  forces  working  through  a  certain  space  represented  a  greater  velocity  and  to  car  A  a  lesser  velocity,  car  B  will 

by  the  additional  yield  of  the  solid  parts,  the  force  going  begin  to  travel  faster  than  car  A,  and  the  gears,  following 

directly  through  the  housing  to  the  sills.   The  couplers,  gear  the  resulting  parting  of  the  cars,  will  continue  to  release 

housing,  and  sills  must  now  continue  to  yield  until  the  car  until  final  separation  of  the  cars.    It  is  evident  that  the 

velocities  are  finally  equalized.    The  amount  of  yield  and  greater  the  force  of  recoil,  or  release,  the  greater  the  pressure 

the  magnitude  of  the  forces  are  inversely  proportional  and  between  the  cars  during  release,  and  consequently  the  higher 

depend  entirely  upon  the  sturdiness  of,  or  the  resistance  will  be  the  velocity  attained  by  car  B  and  the  greater  the 

offered  by,  the  parts.   The  sturdier  the  parts,  the  more  force  retardation  of  car  A.   A  gear  with  100  per  cent  recoil  would 

will  be  required  to  deform  them  and  the  less  will  be  the  actually  bring  car  A  to  rest  by  the  time  the  cars  separate, 

amount  of  penetration  and  yield  and  incidentally  the  lower  while  car  B  would  be  pushed  ahead  at  a  velocity  practically 

will  be  the  unit  stress.    On  the  other  hand,  the  lighter  the  equal  to  the  original  impact  velocity  of  car  A.   On  the  other 

parts  the  greater  will  be  the  yield  and  the  less  the  force,  but  hand,  a  gear  with  no  recoil,  or  100  per  cent  absorpytion,  would, 

the  higher  will  be  the  unit  stresses.    Accordingly,  although  as  heretofore  set  forth,  cause  both  cars  to  move  off  together, 

providing  a  temporary  cushioning  for  the  over-solid  blow,  each  at  one-half  the  initial  velocity  of  car  A. 
the  lighter  parts  will  shortly  be  deformed  or  broken.    Any  Gear  absorption  is  thus  inversely  proportional  to  the  pres- 

weak  link,  be  it  coupler  shank,  draft  gear  housing,  draft  sure  exerted  between  the  cars  during  the  period  of  release, 

lugs  <M-  center  sills,  will  reduce  the  force  peak  but  only  at  the  effect  of  high  absorption  being  to  hold  the  two  cars  at 

the  expense  of  its  life.  nearly  equal  velocities  after  impact.    This  means,  in  effect, 

The  velocity  of  car  A  is  thus  being  gradually  decreased  that  with  high  absorption  of  energy,  car  B  will  not  be  pro- 
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pelled  at  so  high  a  velocity  and  consequently  will  strike  the 
next  succeeding  car  at  a  reduced  velocity,  while  with  no 
absorption,  car  B  will  strike  the  next  car  at  almost  the  same 
velocity  as  the  original  of  car  A.  Absorption  therefore  is 
not  primarily  a  means  of  reducing  the  force  of  impact  be- 
tween the  first  two  cars,  or  of  protecting  these  cars,  but  is  a 
means  of  reducing  the  magnitude  of  the  successive  impacts 
between  successive  cars  in  a  train. 

The  following  may  be  accepted  as  general  principles  of 
draft  gear  action  in  impact: 

1.  That  draft  gears  are  compressed  only  because  of  differ- 
ences of  velocity  between  adjacent  cars. 


Records  in  Car-Impact  Tests 

In  the  car-impact  tests  the  following  records  were  taken: 
impact  velocity  of  car  A;  travel  of  cars  along  track;  draft 
gear  travel  and  action;  seismograph  readings  and  graphs  of 
car  action. 

From  these  prime  records  a  complete  study  of  the  action 
of  both  the  gears  and  cars  can  be  made,  the  details  of  which 
will  appear  as  the  manner  of  making  and  interpreting  the 
several  records  is  discussed. 

Impact  Velocity 

The  first  information  needed  in  such  tests  is  an  accurate 


2.  That  the  resistance  offered  by  the  gear  during  com-  knowledge  of  the  velocity  of  car  A  at  the  very  instant  of 
pression  tends  to  overcome  the  difference  of  velocity  of  the  impact.  In  these  tests  car  A  was  caused  to  draw  a  velocity 
cars  and  tends  to  bring  both  cars  to  the  same  velocity.  line  upon  a  revolving  drum,  so  that  the  exact  velocity  at  the 

3.  That  gears  continue  to  close,  and  at  over-solid  velocities  very  instant  of  impact  is  obtained  within  a  jXKsible  error 
the  car  structures  continue  to  compress,  until  the  car  veloci-  of  less  than  1  per  cent. 


ties  are  equalized. 

4.  That  this  action  of  a  gear  is  independent  of  its  ability 
to  absorb  energy,  or  in  other  words,  is  the  same  whether  the 
resistance  be  obtained  from  friction  or  from  spring  action. 


Travel  of  Cars  AIodk  Track 

An  interesting  point  in  connection  with  this  record  is  that 
for  equal  impact  velocities,  the  higher  the  recoil  of  the  gear 


5.  That  the  cushioning  offered  by  the  compression  of  a  used,  the  greater  the  distance  car  B  will  travel.  In  general^ 
draft  gear  is  not  dependent  upon  its  percentage  of  absorption,  the  recoil  of  gears  will  be  proportional  to  the  distance  between 

6.  That  absorption  does  not  in  any  manner  reduce  the  the  cars  after  coming  to  rest;  that  is,  the  greater  the  recoil 
force  going  through  the  draft  gear  to  the  car  sills  while  the  the  farther  apart  will  be  the  cars  when  they  have  finally 
gear  is  being  compressed,  and  does  not  lower  the  force  ex-  come  to  rest. 


erted  between  the  first  two  cars  colliding.  That  it  does  act 
to  lower  the  velocity  with  which  the  second  car  strikes  the 
third  car  and  consequently  reduces  the  force  between  suc- 
cessive cars. 


Draft  Gear  Travel  and  Action 

Knowing  the  impact  velocity,  the  next  point  of  interest  is 
the  amount  of  and  the  nature  of  the  travel  or  yield  of  the 

7.  That  the  amount  of  "work-absorbed"  by  a  gear,  or  the  draft  gears.  The  test  cars  are  equipped  with  friction  plunger 
percentage  of  absorption  does  not  regulate  or  reduce  the  force  gages  to  show  the  amount  of  coupler  travel.  This  corresponds 
of  first  collision,  but  is  important  as  determining  whether  reasonably  closely  with  the  actual  draft  gear  travel,  but  is 
shocks   will   run   practically  undiminished  throughout  the     not  sufficiently  accurate  for  analytical  investigaticms. 

train  or  whether  there  will  be  successive  reductions  in  their  In  order  to  obtain  a  more  direct  knowledge  of  the  move- 
magnitude  from  car  to  car.  ment  and  action  of  the  gears,  car  B  is  provided  with  a  smaD 

8.  That  the  first  measure  of  a  draft  gear  is  the  amount  of  revolving  drum  upon  which  is  drawn  a  curve  which  shows 
energy  required  to  close  the  gear,  this  being  the  sole  factor  not  only  the  amount  of  draft  gear  movement  for  that  car  but 
from  which  to  determine  for  what  switching  speeds  a  gear  the  character  of  the  movement;  that  is,  whether  the  gear 

compresses  and  releases  regu- 
larly or  irregularly.  A  case 
is  secured  to  the  side  sill  of 
car  B  in  which  is  a  small 
motor-driven  drum  which  ex- 
tends transversely  of  the  car. 
A  pencil  is  caused  to  move 
lengthwise  of  the  drum  in 
harmony  with  the  movement 
of  the  fr<Mit  draft  gear  fol- 
lower. The  drum  is  covered 
with  paper,  and  as  the  gear  is 
compressed  or  released  the 
pencil  is  moved  a  corre- 
sponding distance  along  the 
axis  of  the  revolving  drum, 
and  thus  produces  a  time- 
closure  diagram  for  the  gear 
in  car  B. 

Tests  were  in  each  instance 

made  with  gears  in  both  cars 

is  suitable.    This  is  expressed  as  "work-done"  and  has  no     and  again  with  a  gear  in  car  B  only,  car  A  in  the  latter  case 

relation  whatsoever  to  "work-absorbed."  being  fitted  up  with  a  solid  steel  block  instead  of  a  draft 

9.  That  the  next  requirement  is  that  a  gear,  either  spring  gear.  The  action  of  the  individual  gear  can  be  best  studied 
or  friction,  shall  compress  with  such  a  rate  of  increase  of  tmder  these  latter  conditions  because  it  is  definitely  known 
resistance  as  will  cause  the  lowest  practical  ultimate  force  that  any  irregularities  recorded  are  due  to  the  particular 
and  the  least  practical  vibration  of  the  car  structure.  gear.   In  the  former  case  the  record  does  not  determine  which 

10.  That  the  next  measure  is  with  respect  to  the  action  of  the  two  opposing  gears  is  responsible  for  the  irregularities, 
of  the  gear  on  release  or  the  amount  of  the  recoil,  whether  Such  irregular  action  is  almost  invariably  recorded  when 
the  energy  of  compression  is  returned,  to  go  on  to  the  next  both  cars  are  equipped  with  gears.  The  specimen  card  re- 
car,  or  whether  it  is  partially  absorbed  as  by  friction.  This  produced  in  Fig.  4  was  made  from  the  gear  in  car  B  when 
property  is  expressed  by  the  term  "work-absorbed."  each  car  was  equipped  with  a  friction  draft  gear.   This  card 


_  25^  SEC.    GEAR    CYCLE 


Fig.  4 — A  Typical  Time-Closure  Curve  Produced  on  the  Small   Drum  of  Car  B 
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shows  the  typical  action  of  friction  gears  in  the  double-gear 
tests,  or  when  both  cars  are  equipped  with  gears. 

By  means  of  these  cards  it  is  found  that  while  some  draft 
gears  act  smoothly  and  regularly,  others,  particularly  those 
from  friction  gears  of  high  capacity,  are  often  closed  by  a 
succession  of  alternating  movements  or  jerks.  This  will  be 
shown  as  the  individual  cards  are  reproduced.  The  lower 
capacity  gears  naturally  show  smoother  gear  action  than  those 
of  higher  capvacity.  The  cards  show  that  with  a  gear  in  each 
car,  the  two  gears  do  not  work  in  harmony;  that  frequently 
on  compression,  and  almost  invariably  on  the  release,  one 
gear  will  work  for  a  while  and  then  the  other  one  will  oper- 
ate. From  this  it  is  concluded  that  twin  arrangement  of 
friction  draft  gears  is  not  permissible. 

Seismograph  Readings 

Each  of  the  test  cars  is  equipped  with  a  pendulum  device, 
secured  to  the  side  of  the  car,  and  so  arranged  that  the 


accurate  record  of  the  performance  of  both  cars  during  the 
brief  period  of  the  draft  cycle.  A  recording  apparatus,  ar- 
ranged to  draw  simultaneous  time-displacement  curves  of 
both  cars,  was  designed  and  installed  and  a  system  of  certain 
reference  lines  worked  out  whereby  these  curves  could  be 
later  so  super-imposed  that  at  any  instant  during  the  draft 
gear  cycle  an  exact  knowledge  of  the  performance  of  both 
cars  could  be  had.  These  curves  are  commonly  referred  to 
as  "car-movement  curves."  A  photograph  of  the  instruments 
for  producing  these  curves  is  shown  in  Fig.  5.  The  apparatus 
has  two  drums  mounted  upon  a  common  shaft  and  is  placed 
on  a  stand  alongside  of  the  track.  The  drums  are  so  mounted 
upon  the  shaft  that  one  drum  is  alongside  of  the  striking 
end  of  car  A  and  the  other  alongside  of  the  struck  end  of 
car  B.  Each  drum  has  a  pencil  carriage  that  is  moved  length- 
wise of  the  drum  by  the  movement  of  the  car,  each  car  having 
a  pencil-propelling  plunger  attached  to  its  side  sill.  Suitable 
angle  iron  guides  are  arranged  upon  the  instrument  stand 


Fig*  5— Instrument  for   Recording   Car  Action 


retardation  or  acceleration  of  the  cars  will  cause  the  pendu- 
lums to  swing  upward  by  virtue  of  the  inertia  of  their  own 
masses.  Graduated  quadrants  are  arranged  as  guides  for 
the  pendulum  weights,  and  a  light  friction  runner  is  carried 
with  the  weight  and  is  left  standing  upon  the  guide  at  the 
highest  point  reached  by  the  pendulum.  The  seismograph 
records  are  usually  attractive  to  the  observer  but  are  not  of 
great  importance  in  the  study  of  gears. 

Graphs  of  Car  Action 

As  the  final  study  of  draft  gear  action  must  lie  in  a  study 
of  the  results  of  the  use  of  the  gear  upon  the  car  and  its 
lading,  arrangements  were  made  to  obtain  a  complete  and 


to  cause  the  plungers  to  move  into  or  out  of  engagement  with 
the  pencil  carriages  at  the  proper  times. 

Making  a  Test  Run 

Car  B  is  spotted,  always  at  the  same  definite  station  along 
the  track.  Car  A  is  also  spotted,  the  buffing  faces  of  the 
couplers  being  just  in  contact  and  all  loose  slack  being  elim- 
inated or  compensated  for.  With  the  cars  so  spotted  and 
with  the  A  and  B  pencils  in  positions  on  their  respective 
drums  corresponding  with  the  positions  of  cars  A  and  B  re- 
spectively, the  drums  are  rotated  a  few  times,  thereby  draw- 
ing the  datum  lines,  (see  Fig.  6).  At  the  same  time  the 
small  drum  is  rotated  a  few  times  so  that  its  pencil  draws 
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the  datum  lines  for  this  record.  It  will  thus  be  seen  that  all 
of  the  datum  lines  are  drawn  with  the  cars  and  gears  in 
position  as  at  the  first  instant  of  impact;  or,  in  other  words, 
at  the  beginning  of  a  true  gear  compression.  Accordingly, 
in  comparing  the  cards,  it  is  definitely  known  that  all  car 
movements  and  gear  action  can  be  compared  from  these 
common  datum  lines. 

Without  rotating  the  drums,  each  of  the  pencils  is  given 
a  slight  longitudinal  movement,  in  order  to  draw  the  refer- 


than  that  of  car  A  due  to  the  forces  of  draft  gear  recoil  be- 
tween the  cars.  Consequently,  car  B  moves  away  fron  car 
A,  allowing  the  draft  gears  to  continue  their  release.  At  the 
point  where  the  two  curves  cross  there  is  no  relative  dis- 
placement of  the  two  cars,  or  in  other  words,  each  car  has 
travelled  the  same  distance  frcxn  its  datum  line,  and  it  is 
therefore  definitely  known  that  at  this  instant  the  cars  parted 
and  that  the  draft  gear  cycle  was  completed. 

From  the  superimposed  curves.  Fig.  6,  it  is  p>ossible  to 
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Fig.  6 — Specimen  Car- Movement  Cards  from   Drums  A  and   B  Superimposed 


ence  lines.  The  pencil  for  car  B  is  left  standing  exactly 
upon  the  datum  line.  Car  A  is  then  drawn  away  from  car  B 
and  the  pencil  for  car  A  is  drawn  along  the  axis  of  drum  A 
in  order  that  the  approaching  car  A  may  propel  this  pencil 
for  some  distance  before  the  pencil  reaches  the  datum  line, 
or  the  position  where  the  two  cars  first  meet. 

By  means  of  the  datum  and  reference  lines  on  these  two 
cards  a  system  of  super-imposition  of  the  two  curves  has 
been  developed  and  in  Fig.  6  these  curves  have  been  so  super- 
imposed. This  is  done  by  matching  up  both  the  datum  and 
reference  lines  and  tracing  one  curve  upon  the  other.  The 
exact  meeting  point  of  the  cars  is  thus  established  for  both 
curves  and  both  are  also  synchronized  as  to  time.  Conse- 
quently both  the  velocity  of  the  cars  and  their  relative  posi- 
tions can  be  determined  for  any  instant.  And  at  any  instant, 
also,  the  distance  either  car  has  moved  from  its  spotted 
positions  is  known. 

It  will  be  seen  that  car  A,  during  the  first  portion  of  the 
draft  gear  cycle  continued  to  travel  at  a  higher  velocity  than 
car  B.  As  car  A  thus  encroaches  upon  car  B  the  draft  gears 
are  compressed,  the  distance  between  the  two  super-imposed 
curves  representing  draft  gear  compression,  together  with  the 
slight  yield  of  the  car  bodies.  Car  A  continued  to  run  down 
upon  car  B,  its  velocity  gradually  decreasing  and  the  velocity 
of  car  B  gradually  increasing  due  to  the  draft  gear  forces 
exerted  between  the  cars,  until  both  cars  were  of  equal  ve- 
locity. This  point  corresponds  with  the  point  of  maximum 
draft  gear  compression  and  can  be  readily  determined  by 
finding  the  maximum  ordinate  between  the  two  curves. 

From  thii  point  on,  the  velocity  of  car  B  becomes  greater 


obtain  a  wide  range  of  information  concerning  car  action  and 
draft  gear  action.  The  dotted  line  erected  upon  the  datum 
line,  for  example,  shows  the  movement  of  the  two  draft  gears 
during  compression  and  release.  This  curve  is  obtained  by 
the  simple  process  of  stepping  off  the  ordinates  between  the 
two  curves  upon  the  datum  line  as  a  base.  The  point  where 
this  draft  gear  curve  reaches  its  maximum  height  is  the 
point  of  maximum  draft  gear  ccwnpression,  and  a  vertical  line 
has  been  drawn  to  indicate  this  point  on  the  curves.  From 
this  it  is  then  seen  that  the  period  of  draft  gear  compressicHi 
was  0.090  seconds  and  the  period  of  release  0.166  seconds, 
the  entire  draft  gear  cycle,  or  the  total  length  of  time  the  cars 
were  in  contact  being  0.256  seconds. 

At  the  instant  of  maximum  draft  gear  compression,  car  A 
had  moved  2.52  in.  along  the  track  from  the  point  of  im- 
pact, while  car  B  had  moved  but  0.42  in.,  car  A  thus  having 
encroached  upon  car  B  for  2.10  in.,  causing  a  corresponding 
amount  of  gear  closure.  At  this  instant,  car  A  ceased  en- 
croaching upon  car  B,  as  shown  by  the  falling  off  in  gear 
closure.  At  the  instant  of  maximum  gear  closure  the  veloci- 
ties of  the  cars  were  equal,  and  the  lines  established  tangential 
to  the  car-movement  curves  at  this  point  denote  the  common 
velocity  at  this  instant.  These  tangential  lines  also  indicate 
the  paths  of  the  car-movement  cur\-es  had  there  been  no  force 
of  recoil,  or  if  the  draft  gears  had  stuck.  Angles  have  been 
drawn  in  to  indicate  the  influence  of  gear  compression  and 
gear  release,  and  the  dimension  of  4.25  in.  shows  the  track 
movement  of  the  cars  during  the  entire  draft  gear  cycle. 

The  card  of  Fig.  4  was  drawn  by  the  action  of  the  draft 
gear  in  car  B  during  this  same  run.    It  will  be  seen  that  this 
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shows  the  typical  action  of  friction  gears  in  the  double-gear 
tests,  or  when  both  cars  are  equij)ped  with  gears. 

By  means  of  these  cards  it  is  found  that  while  some  draft 
gears  act  smoothly  and  regularly,  others,  particularly  those 
from  friction  gears  of  high  capacity,  are  often  closed  by  a 
succession  of  alternating  movements  or  jerks.  This  will  be 
shown  as  the  individual  cards  are  reproduceil.  The  lower 
capacity  gears  naturally  show  smoother  gear  action  than  those 
of  higher  cai)acit\ .  1  he  cards  show  that  with  a  gear  in  each 
car,  the  two  gears  do  not  work,  in  harmony;  that  fre(|uently 
on  com]»ression,  and  almost  invariablx  on  the  release,  one 
gear  will  work,  for  a  wliile  and  then  the  other  one  will  oper- 
ate. From  tliis  it  is  concluded  that  twin  arrangement  of 
friction  draft  gears  is  not  permissible, 

Sei^lllo<;ral^h  Reudin^s 

Each  of  the  test  cars  is  e(iuii)ped  with  a  pendulum  device, 
secured   to   the   side   of   the   car,    and   .-^o   arranged   that    the 


accurate  record  of  the  performance  of  both  cars  during  the 
Ijrief  ])eriod  of  tlie  draft  cycle.  A  recording  apparatus,  ar- 
ranged to  draw  simultaneous  time-displacement  curves  of 
both  cars,  was  designed  and  installed  and  a  system  of  certain 
reference  lines  worked  out  whereby  these  curves  could  be 
later  so  super-imposed  that  at  any  instant  during  the  draft 
gear  cycle  an  exact  knowledge  of  the  performance  of  both 
cars  could  be  had.  These  curves  are  commonly  referred  to 
as  "car-movement  curves."  A  photograph  of  the  instruments 
for  producing  these  curves  is  shown  in  t  ig.  5.  The  apparatus 
has  two  drums  mounted  upon  a  common  shaft  and  is  placed 
on  a  stand  alongside  of  tiie  track.  The  drums  are  so  mounted 
upon  the  shaft  that  one  drum  is  alongside  of  the  striking 
end  of  car  A  and  the  otiier  alongside  of  the  struck  end  of 
car  B.  Each  drum  has  a  pencil  carriage  that  is  moved  length- 
wise of  the  drum  1)\  the  movement  of  the  car,  each  car  havintr 
a  pencil-propelling  |)lunger  attached  to  its  side  sill.  Suitable 
angle  iron  guides  are  arranged  upon  tlie  instrument  stand 


Flfl.  5— Instrument   for    Recording    Car   Action 


retardation  or  acceleration  of  tlie  car.-  will  cau.-^e  tlie  [jcndu- 
lums  to  swinii  upward  l>y  virtue  of  the  inertia  of  their  own 
masses.  Graduated  (juadrants  are  arranged  as  guides  for 
the  pendulum  weight.-,  and  a  light  friction  runner  is  carried 
with  the  weight  and  is  left  standing  upon  the  guide  at  the 
highest  point  reaihed  by  the  jiendulum.  The  .seismograph 
records  are  u.-ually  attractive  to  the  observer  but  are  not  of 
great  importance  in  the  study  of  gears. 

Graphs  of  Car  .\rtion 

As  the  final  study  of  draft  gear  action  must  lie  in  a  study 
of  the  results  of  the  use  of  the  gear  upon  the  car  and  its 
lading,  arrangements  were  made  to  obtain  a  complete  and 


to  cause  the  plungers  to  move  into  or  out  of  engagement  with 
the  pencil  carriages  at  the  proper  times. 

Making  a  Test  Run 

Car  B  is  spotted,  always  at  the  same  defiiHte  station  along 
the  track.    Car  A  is  also  spotted,  the  buffing   faces  of  th' 
couplers  being  just  in  contact  and  all  loose  slack  being  elim 
inated  or  compensated   for.    With  the  cars  so  spotted  and 
with  the  A  and  B  pencils  in  jjositions  on  their  respectiv*. 
drums  corresponding  with  the  jjositions  of  cars  A  and  B  re- 
spectively, the  drums  are  rotated  a  few  times,  thereby  draw 
ing  the  datum  lines,    (see  Fig.   6).    At   the  same  time  the 
small  drum  is  rotated  a  few  times  so  that  its  pencil  draws 
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the  datum  lines  for  this  record.  It  will  thus  be  seen  that  all 
of  the  datum  lines  are  drawn  with  the  cars  and  gears  in 
position  as  at  the  first  instant  of  impact;  or,  in  other  words, 
at  the  beginning  of  a  true  gear  compression.  Accordingly, 
in  comparing  the  cards,  it  is  definitely  known  that  all  car 
movements  and  gear  action  can  be  compared  from  these 
common  datum  lines. 

Without  rotating  the  drums,  each  of  the  pencils  is  given 
a  slight  longitudinal  movement,  in  order  to  draw  the  refer- 


than  that  of  car  A  due  to  the  forces  of  draft  gear  recoil  be- 
tween the  cars.  Consequently,  car  B  moves  away  from  car 
A,  allowing  the  draft  gears  to  continue  their  release.  At  the 
point  where  the  two  curves  cross  there  is  no  relative  dis- 
placement of  the  two  cars,  or  in  other  words,  each  car  has 
travelled  the  same  distance  from  its  datum  line,  and  it  is 
therefore  definitely  known  that  at  this  instant  the  cars  parted 
and  that  the  draft  gear  cycle  was  completed. 

From  the  superimposed  curves.  Fig.  6,  it  is  possible  to 


Fig.  6 — Specimen  Car- Movement  Cards  from  Drums  A  and   B  Superimposed 


ence  lines.  The  pencil  for  car  B  is  left  standing  exactly 
upon  the  datum  line.  Car  A  is  then  drawn  away  from  car  B 
and  the  pencil  for  car  A  is  drawn  along  the  axis  of  drum  A 
in  order  that  the  api)roaching  car  A  may  propel  this  j)encil 
for  some  distance  before  the  pencil  reaches  the  datum  line, 
or  the  position  where  the  two  cars  first  meet. 

By  means  of  the  datum  and  reference  lines  on  these  two 
cards  a  system  of  super-im})Osition  of  the  two  curves  has 
been  developed  and  in  Fig.  6  these  curves  have  l>een  so  super- 
imposed. This  is  done  by  matching  up  both  the  datum  and 
reference  lines  and  tracing  one  curve  upon  the  other.  The 
exact  meeting  point  of  the  cars  is  thus  established  for  both 
curves  and  both  are  also  synchronized  as  to  time.  Conse- 
quently both  the  velocity  of  the  cars  and  their  relative  posi- 
tions can  be  determined  for  any  instant.  And  at  any  instant, 
also,  the  distance  cithtr  car  has  moved  from  its  spotted 
positions  is  known. 

It  will  be  seen  that  car  .\.  during  the  first  portion  of  the 
draft  gear  cycle  continued  to  travel  at  a  higher  velocity  than 
car  B.  As  car  A  thus  encroaches  upon  car  B  the  draft  gears 
are  compressed,  the  distance  JK-tween  the  two  su{)er-imi)Osed 
curves  representing  draft  gear  compression,  together  with  the 
slight  yield  of  the  car  bodies.  Car  A  continued  to  run  down 
upon  car  B,  its  vehKity  gradually  decreasing  and  the  velocity 
of  car  B  gradually  increasing  due  to  the  draft  gear  forces 
exerted  between  the  cars,  until  both  cars  were  of  equal  ve- 
locity. This  point  corresponds  with  the  point  of  maximum 
draft  gear  compression  and  can  Ije  readily  determined  by 
finding  the  maximum  ordinate  l)etween  the  two  curves. 

From  tliis  point  on,  the  velocity  of  car  B  becomes  greater 


ulitain  a  wide  range  of  information  concerning  car  action  and 
draft  gear  action.  The  dotted  line  en-ctcd  ui)on  the  datum 
line,  for  example,  shows  the  movement  of  the  two  draft  gears 
during  com]iressiun  and  release.  This  curve  is  obtained  by 
the  simple  process  of  stepping  oft"  the  ordinates  between  the 
two  curves  upon  the  datum  line  as  a  base.  The  point  where 
this  draft  gear  curve  reaches  its  maximum  height  is  the 
point  of  maximum  draft  gear  compression,  and  a  vertical  line 
has  been  drawn  to  indicate  this  point  on  the  cur^•es.  From 
this  it  is  then  seen  that  the  })eriod  of  draft  gear  compression 
was  0.090  seconds  and  the  period  of  release  O.I06  seconds, 
the  entire  draft  gear  cycle,  or  the  total  length  of  time  the  cars 
were  in  contact  being  0.256  seconds. 

At  the  instant  of  maximum  draft  gear  compre-sion,  car  A 
had  moved  2.52  in.  'along  the  track  from  the  point  of  im- 
pact, while  car  B  had  moved  but  0.42  in.,  c  ar  .\  thus  having 
encroache<l  upon  car  B  for  2.10  in.,  causing  a  corresponding 
amount  of  gear  closure.  At  this  in.stant,  car  A  ceased  en- 
croaching u[Km  car  B.  as  shown  by  the  falling  off  in  gear 
closure.  .\t  the  instant  of  maximum  gear  clo>ure  the  veloci- 
ties of  the  cars  were  equal,  and  the  lines  established  tangential 
to  the  car-move»ment  curves  at  this  point  denote  the  common 
velocity  at  this  instant.  These  tangential  lines  also  indicate 
the  paths  of  the  car-movement  curves  had  there  ])een  no  force 
of  recoil,  or  if  the  draft  gears  had  stuck.  Angles  have  been 
drawn  in  to  indicate  the  influence  of  gear  compression  and 
gear  release,  and  the  dimension  of  4.25  in.  shows  the  track 
movement  of  the  cars  during  the  entire  draft  gear  cvcle. 

The  card  of  Fig.  4  was  drawn  by  the  action  of  the  draft 
gear  in  car  B  during  this  .'^ame  run.     It  will  be  .seen  that  this 
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gear  closed  1.06  in.,  thus  showing  that  the  gear  in  car  A  proper  methods  to  be  followed  in  the  application  and  care 
closed  1.04  in.  While  the  line  in  Fig.  6,  representing  the  of  packing,  but  this  has  not  insured  proper  attention  being 
sum  of  the  actions  of  the  two  gears  is  smooth  and  regular,  given  to  the  work.  What  is  needed  is  a  better  understanding 
yet  the  individual  gears  did  not  operate  so  regularly.  The  of  the  reasons  why  the  recommended  practices  should  be  fol- 
compression  and  release  was  attained  by  first  one  gear  operat-  lowed.  This  knowledge  can  be  imparted  best  to  those  who 
ing  and  then  the  other.  This  is  to  be  expected  from  friction  have  to  do  the  work  of  inspection  and  maintenance  by  hold- 
gears  and  indicates  variations  in  the  effective  co-efficient  of  ing  meetings  for  instruction,  discussion  and  examination, 
friction.  No  special  demerit  is  attached  to  this  action  of  a  Moreover,  such  meetings,  if  properly  conducted,  are  invari- 
friction  gear,  as  either  one  gear  or  the  other  is  operating  at  ably  of  benefit  in  that  they  induce  employees  to  study,  com- 
all  times.  prehend,  think,  analyze  and  reason  out  the  why,  how  and 

From  the  superimposed  curves  it  is  a  simple  matter  to  wherefore  of  the  work  on  which  they  are  engaged, 
determine  the  exact  impact  velocity  of  car  A  and  also  the         The  various  causes  of  hot  boxes  may  be  classed  under  two 

exact  velocities  of  both  cars  at  the  instant  of  parting.     It  is  general  heads:  namely,  excessive  bearing  pressure  and  de- 

also  possible  to  determine  by  tangents  the  change  in  velocity  fective  lubrication.   In  enumerating  the  different  causes,  they 

of  each  car  during  any  period  of  draft  gear  compression  or  can  be  considered  most  conveniently  by  taking  up  each  of 

release.     It  is  further  possible  to  plot  curves  showing  the  these  groups  separately. 

instantaneous  velocity  of  both  cars,  and  from  these  it  is  a  The  causes  of  excessive  bearing  pressure  most  frequently 

matter  of  simple  calculation  to  produce  curves  showing  the  met  are:  journal  too  small,  load  in  excess  of  what  has  been 

instantaneous  energies  in  the  two  cars.     From  the  rate  of  found  to  be  good  practice;   bearings  out  of  alinement,  or 

change  of  velocity,  the  mean  or  average  forces  working  be-  truck  sides  out  of  square  with  the  axles  (all  unequally  worn 

tween  the  two  cars  throughout  the  period  of  impact  may  be  brasses  removed  are  evidences  of  this  condition) ;  brass,  box 

computed  and  a  continuous  time-force  curve  plotted.  and  wedge  not  fitting  accurately,  due  to  some  improper  di- 

By  stepping  off  and  plotting  the  vertical  distances  between  mension;    wedge   bearing   unevenly   on   the   brass;    bearing 

the    superimposed    car-movement    curves    as    heretofore    ex-  warped;   bearing  or  journal  rough;   bearing  raised  off  the 

plained,  a  time-closure  curve  of  draft  gear  action  can  be  journal  by  some  foreign  material,  often  a  short  strand  of 

produced.     This  curve  will  show  the  complete  draft  gear  waste;  bearing  tight  on  sides  or  ends;  bearing  too  loose  on 

action,  both  compression  and  release,  plotted  against  time,  sides;    improper  material   in  brass   or  lining,   possibly   too 

and  in  cases  where  a  gear  is  used  in  car  B  only,  the  curve  hard  to  fit  readily  the  journal  irregularities;  brass  cracked 

will  practically  coincide  with  the  curve  drawn  by  the  small  or  broken,  usually  caused  by  being  worn  too  thin  before 

drum  on  car  B.     This  erected  time-closure  curve,  however,  removal;  second-hand  brass  applied;  brass  with  loose  lining 

includes  not  only  the  yield  of  the  draft  gears  but  has  added  or  lining  worn  off  (on  account  of  the  low  grade  of  many  of 

to  this  the  yield  of  the  two  car  bodies.    The  uniform  practice  the  brasses  now  used  it  is  safer  to  depend  on  the  lining  for 

has  been  followed  of  working  up  and  reproducing  for  each  securing  even  bearing  pressure), 
type  of  gear  the  following  runs:  Defective  lubrication  may  be  due  to  the  use  of  a  poor 

1.  A  run,  made  at  or  near  the  closing  point,  with  a  cali-  lubricant,  or  to  not  enough  oil  reaching  the  journal.  Insuffi- 
brated  test  gear  in  car  B  only,  car  A  being  equipped  with  a  cient  lubrication  may  result  from  any  one  of  the  following 
solid  steel  block  instead  of  a  draft  gear.  causes:   waste  not  up  against  the  journal,   an   insufficient 

2.  A  run  made  at  approximately  one  mile  per  hour,  each  amount  in  the  box;  waste  lacking  in  resiliency;  waste 
car  being  equipped  with  a  calibrated  test  gear.  charred  or  coated  with  sand  or  grit;  oil  washed  out  of  the 

3.  A  run  made  at  or  near  the  closing  point,  each  car  being  box  by  water  or  melting  snow;  oil  thick  or  sticky,  oil  should 
equipped  with  a  calibrated  test  gear.  flow  freely;  poor  waste,  it  should  have  good  fibres  to  carry 

The  first  of  these  is  worked  up  primarily  that  the  action  up  the  oil  by  capillary  attraction  from  the  bottom  of  the  box 

of  a  single  calibrated  gear  in  the  car-impact  tests  may  be  com-  to  the  journal;  entrance  of  foreign  material,  such  as  dirt, 

pared  with  the  action  of  the  same  gear  in  all  of  the  laboratory  sand  and  grit  due  to  missing  or  defective  journal  box  lids 

tests,  the  possible  influence  of  a  second  gear  being  removed  or  dust  guards;  journal  boxes  with  chill  cracks,  blow  holes, 

The  second  is  worked  up  that  a  complete  knowledge  may  be  broken  or  defective  parts  so  that  the  boxes  are  not  closed 

had  of  the  action  of  each  type  of  gear  at  low  impact  speeds,  tightly,  oil  thus  being  permitted  to  leak  out  and  dirt  or  water 

These  low  speed  runs  are  especially  useful  in  a  study  of  to  come  in;  waste  not  properly  prepared;  box  not  properly 

train  starting.    The  third  is  worked  up  as  showing  the  best  packed  or  not  re-packed  when  it  should  be. 
that  may  be  expected  from  each  type  of  gear  at  the  maximum         Blue  prints  showing  the  proper  method  of  packing  boxes 

impact  speed  it  is  capable  of  cushioning,  and  gives  the  true  are  furnished  on  most  roads.    Employees  should  read  them 

comparison  of  the  gears  from  the  standpoint  of  yard  service,  carefully  and  be  sure  they  understand  fully  the  reason  for 

The  same  gears  of  a  type  were  used  throughout  the  test,  everything. 

the  general  practice  being  to  first  make  tests  with  both  cars         The  majority  of  the  hot  box  troubles  are  due  directly  to 

equipped,  and  then  after  replacing  the  gear  in  car  A  with  improper  packing  or  lack  of  attention  to  the  packing  and  can 

the  solid  block,  to  make  the  single  gear  tests.  therefore  be  practically  eliminated  by  proper  attention  on  the 

part   of    inspectors.     Boxes   should   not   be   overpacked   by 

■n,  t  -n  ^'        TT  ^   T»  crowding  in  the  packing  too  tightly  which  results  in  waste 

Means  of  Preventing  Hot  Boxes  g^^^^  J^  p^^^^^j;  ^  ^^^g^j^^^  ^^^p^^^  ^^  ^^  ^^  the  journal. 

An  interesting  discussion  on  the  subject  of  hot  boxes,  their  Care  should  be  taken  to  pack  properly  the  extreme  back  of 

cause  and  the  steps  to  be  taken  to  minimize  their  occurrence,  the  box  with  twisted  waste  wrung  moderately  dry,  to  have 

took  place  at  a  recent  meeting  of  the  Indianapolis  Interchange  the  packing  put  in  firmly  under  the  journal  with  loosely 

Car  Inspection  Association.    Some  of  the  factors  involved  formed  packing  at  the  sides,  but  not  above  the  center  line 

were  so  well  stated  by  J.  C.  Stewart,  foreman  freight  car  of  the  axle.  When  examining  boxes  and  journals  care  should 

inspectors,  Cincinnati,  Indianapolis  &  Western,  that  the  sub-  be  taken  to  ascertain  if  the  packing  has  shifted  from  the 

stance  of  his  remarks  will  doubtless  be  of  interest  to  others  back  to  the  front  of  the  box,  thus  leaving  an  empty  space  at 

than  those  who  attended  this  meeting.  the  back  and  that  part  of  the  journal  unlubricated.   Pouring 

The  subject  of  hot  boxes  is  an  old  one,  but  nevertheless  it  oil  in  the  box  when  the  waste  has  become  glazed  gives  only 

is  ever  of  interest  on  account  of  its  vital  bearing  on  the  eco-  temporary  relief.    When  packing  is  found  to  be  glazed  on 

nomical  and  prcanpt  movement  of  traffic.    Most  roads  have  top  it  should  always  be  thoroughly  stirred  and  adjusted  or 

issued  sufficient  instructions  and  blue  prints  covering  the  the  box  repacked.    A  failure  to  repack  at  the  proper  time 
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frequently  results  in  a  hot  box.  When  there  are  indications 
of  heating  a  thorough  examination  should  be  made  even 
though  from  outward  appearances  all  parts  are  apparently 
in  good  condition.  It  is  better  not  to  take  chances  by  passing 
up  an  incipient  yet  bad  invisible  defect,  but  endeavor  to 
locate  it  before  serious  trouble  results. 

Packing  should  be  prepared  in  a  tank  or  leak  proof  con- 
tainer to  insure  proper  saturation  and  completely  submerged 
in  oil  for  at  least  48  hours.  The  general  practice  is  then  to 
drain  the  packing  until  one  pound  of  waste  holds  about  four 
pints  of  oil,  when  it  is  ready  for  use.  This  work  should  be 
performed  in  a  room  which  can  be  kept  at  a  temperature  of 
about  70  deg.  during  cold  weather.  The  use  of  packing  im- 
properly prepared  or  renovated  is  simply  inviting  trouble. 


Referring  again  to  the  subject  of  brasses,  in  order  to  be 
safe  at  all  times  they  should  be  considered  as  worn  out,  miss- 
ing or  defective,  when  the  lining  is  worn  out.  The  fact  that 
a  brass  has  not  run  hot  before  arriving  at  a  terminal  does 
not  guarantee  that  it  can  run  to  the  next  terminal.  It  should 
be  replaced  in  time  without  waiting  until  it  runs  hot  Delay 
may  cause  needless  trouble  and  expense. 

While  it  is  impossible  to  compute  with  any  degree  of 
accuracy  the  total  cost  of  one  hot  box,  considering  injuries 
to  journals,  destruction  of  waste,  oil  and  brasses  and  cost  of 
labor  together  with  the  loss  of  revenue  caused  by  delays,  the 
expense  is  certainly  larger  than  one  would ^xjject.  A  renewed 
effort  on  the  part  of  inspectors  can  greatly  improve  the 
condition  now  prevailing  in  most  places. 


Modifications  in  Rules  Proposed  by  C.  I.  C.  I.  &  C.  F.  A. 


Prices   for  Labor   and  Material;   Settlement  for 
Damaged  or  Destroyed  Cars;  Passenger  Car  Rules 


THE  A.R.A.  Code  of  Interchange  Rules  was  discussed  at 
a  meeting  of  the  Executive  Conmiittee  of  the  Chief  In- 
terchange Car  Inspectors'  and  Car  Foremen's  Associa- 
tion held  on  March  3  and  4.  Part  of  the  discussion  and 
recommendations  were  given  in  the  April,  May  and  June 
issues  of  the  Railway  Mechanical  Engineer.  The  remainder 
is  given  below. 

Rule  107  (Continued) 

M.  E.  Fitzgerald:  Referring  to  page  123,  Items  25  and 
25A  in  connection  with  body  bolster,  Item  25  refers  to  body 
bolster  with  top  flange,  R.  and  R.  and  allows  12.4  hours  time 
which  includes  the  R.  and  R.  of  draft  timbers.  Item  25A 
gives  labor  charge  of  seven  hours  and  five-tenths  for  body 
bolster  without  top  flange.  Many  cars  are  equipped  with 
steel  arms  with  bolsters  having  a  top  flange  which  do  not 
require  the  R.  and  R.  of  arms,  and  roads  are  charging  the 
12.4  hours.  As  the  rule  reads,  they  are  permitted  to  do  so 
for  any  body  bolster  equipped  with  top  flange.  I  move  that 
incorporated  in  Rule  107,  Item  2 5 A,  should  be  a  reference 
to  cars  so  constructed,  that  a  labor  charge  of  only  7.5  hours 
should  be  allowed,  where  not  necessary  to  R.  and  R.  arms. 

The  motion  was  seconded  and  carried. 

Mr.  Jameson:  Rule  107,  Item  123  reads:  "Coupler  yoke 
bolts,  renewed,  one  or  two,  at  same  end  of  car  (coupler  not 
R.  &  R.)"  and  allows  one  hour  for  ordinary  car  or  re- 
frigerator car.  What  is  the  proper  labor  charge  for  the 
renewal  of  coupler  yoke  bolts  at  the  same  end  when  it  is 
necessary  to  R.  and  R.  a  riveted  yoke  coupler,  it  being  under- 
stood that  our  defect  card  is  attached  to  the  car  for  yoke 
bolts  in  place  of.  rivets.  I  move  that  Item  123  be  changed 
to  read,  "Coupler  yoke  bolts  renewed,  one  or  two,  at  the 
same  end  of  car  when  coupler  is  not  R.  and  R.,  one  hour; 
when  coupler  is  R.  and  R.,  on  a  bolt  basis." 

The  motion  was  seconded. 

F.  H.  Hanson :  Does  that  refer  to  where  you  make  emerg- 
ency repairs  in  the  yard?  Like  all  roads,  we  find  one 
coupler  yoke  rivet  broken  or  missing  and  then  apply  the  bolt. 
I  do  not  know  where  we  can  R.  and  R.  the  coupler  when 
we  are  applying  bolts.    We  are  applying  rivets  in  those  cases. 

Mr.  Jameson :  The  points  where  I  know  bolts  are  applied 
are  where  there  are  no  blacksmiths.  We  ship  them  as  many 
couplers  as  is  consistent,  with  the  standard  yokes  for  our  own 
equipment,  but  it  frequently  happens  that  a  coupler  is  broken 
and  it  is  a  yoke  different  from  any  size  they  have  riveted 
on ;  therefore,  it  is  necessary  at  this  outside  point  to  drop  that 


attachment,   cut   off  the   rivets   and   put   in  bolts   instead. 

M.  E.  Fitzgerald:  If  at  a  point  like  that  you  drop  the 
coupler  and  put  in  the  bolts,  this  rule  allows  you  only  the 
hour  and  does  not  provide  for  the  R.  and  R.  of  the  coupler. 
If  you  apply  your  defect  card,  it  goes  home  to  the  owner.  He 
will  bill  you  the  labor  charge  allowed  for  R.  and  R.  coupler 
and  application  of  rivets.  You  have  served  his  purpose, 
moved  his  car,  and  I  feel  that  you  should  have  the  R.  and  R. 
labor  charge  where  that  is  necessary. 

The  motion  was  carried. 

Mr.  Jameson:  I  am  asked  very  frequently,  "What  labor 
charge  shall  I  use  for  packing  sills?"  Under  the  rules  I 
have  so  far  been  unable  to  find  them,  that  is,  the  solid  timber 
used  on  a  great  many  of  our  gondola  cars,  between  the  center 
sills. 

M.  E.  Fitzgerald:  You  would  be  entitled  merely  to  ma- 
terial charge,  but  no  labor  charge.  The  labor  charge  for 
sills  or  splicing  is  so  made  as  to  include  the  variation  be- 
tween the  different  types  of  equip«nent. 

M.  E.  Fitzgerald:  Item  296  specifies  various  appliances 
and  attachments  to  cars  that  are  included  with  the  R.  and  R. 
of  side  plate.  I  see  no  mention  made  of  labor  charge  for  the 
R.  and  R.  of  doors  or  door  tracks  which  are  essential  in  the 
majority  of  equipment.  I  move  that  the  R,  and  R.  of  door 
and  door  tracks  be  specified. 

The  motion  was  seconded. 

A.  S.  Sternberg:    The  first  rule  in  107  covers  that. 

M.  E.  Fitzgerald:  The  rule  specifies  what  is  included. 
Roads  are  following  that  and  billing  us  for  the  door  and 
door  track  and  claiming  that  it  is  not  so  sj)ecified.  I  merely 
want  to  specify  it  in  there  by  adding  the  words,  "Door  or 
door  fixtures  attached  to." 

M.  E.  Fitzgerald:  May  I  again  state  that  the  rule  is  so 
written  that  it  includes  various  items.  If  the  preceding  item 
would  cover  roofing  fascia,  etc.,  why  refer  to  it?  Everybody 
knows  it  is  there. 

Mr.  Owen:  I  believe  that  that  door  track  was  left  off 
purposely.  There  is  overlapping  labor  on  that  plate.  Your 
comer  bands,  fascia  and  everything  goes  in  with  it.  When 
it  comes  to  the  side  door,  side  tracks  or  door  fixtures,  that  is 
an  extra  charge.    It  should  stand  as  it  is,  as  an  extra  charge. 

M.  E.  Fitzgerald:  That  is  why  I  bring  the  question  up. 
Mr.  Sternberg  says  it  is  included  and  quotes  the  "unless 
otherwise  specified"  references.  Mr.  Owen  says  it  is  not 
because  it  is  not  referred  to.  You  could  not  take  technical 
exceptions  to  everything  or  you  would  be  tied  up  in  the  bill- 
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ing  department.  These  should  be  so  written  that  the  billing 
clerks  will  understand  that  this  is  included,  as  I  think  it  is 
intended  it  should  be. 

The  motion  was  carried. 

Mr.  Jameson:  Rule  101,  Item  101:  "Altering  height  of 
one  end  of  car  shimming  springs,  net  (this  includes  renewing 
of  shims),  $2.85."  Rule  107,  Item  420:  "Wheels,  cast  iron 
or  cast  steel,  R.  and  R.,  or  R.,  including  jacking  car,  press- 
ing wheels,  off  and  on,  boring  wheels,  all  necessary  machine 
shop  labor  on  new  or  second-hand  axles."  Will  any  reduc- 
tion be  made  when  altering  the  height  of  the  car  and  apply- 
ing wheels  at  the  same  time  on  the  same  end  of  the  car? 
Only  Item  420  specifies  jacking.  Does  Item  101,  Rule  101, 
include  jacking?  If  there  is  no  reduction,  then  you  have 
a  right  to  charge  for  jacking  of  the  car  with  Item  101.  If 
each  of  the  items  includes  jacking  of  the  car,  then  there 
ought  to  be  a  reduction  when  the  two  are  done  at  the  same 
time. 

M.  E.  Fitzgerald:  There  is  a  confliction  there.  However, 
the  matter  is  now  before  the  American  Railway  Association 
and  the  matter  of  jacking  is  being  taken  care  of. 

J.  P.  Carney  (M.  C):  I  move  that  this  Association 
recommend  to  the  arbitration  committee  to  raise  the  per- 
centage on  the  labor  and  material — 10  per  cent  on  labor  and 
15  per  cent  on  material. 

The  motion  was  seconded  and  carried. 

C.  J.  Wymer:  There  is  something  in  Rule  36  relative  to 
applying  missing  placards.  It  says,  "Application  or  re- 
moval of  such  placards  or  certificates  should  be  charged  for 
on  authority  of  defect  card  in  accordance  with  Rule  107." 
Rule  107  does  not  provide  an  item  for  the  application  of 
placards.  It  is  all  removal.  I  move  that  another  item  be 
added  in  there  providing  a  charge  for  the  application  of  such 
cards  as  required  by  Rule  36. 

The  motion  was  seconded  and  carried. 

Rule  111 

Mr.  Jameson:  Rule  111,  Item  29:  Does  the  average 
charge  of  $4.92  include  the  material  charge  for  a  triple 
check-valve  case,  also  cylinder  piston  packing  leather  ex- 
pander, J-M  type,  and  triple  cylinder  applied  at  the  same 
time  that  air  brakes  are  cleaned  ? 

M.  E.  Fitzgerald:  May  I  read  an  interpretation  from  the 
Association:  "This  average  charge  covers  all  labor  and  ma- 
terial necessary  to  perform  the  operation  except  those  items 
specifically  covered  in  the  item  itself.  No  charge  is  proper 
for  triple  valve  gasket,  either  labor  or  material,  when  average 
charge  per  Item  29  of  Rule  111  is  made  for  cleaning  brakes." 

This  is  from  the  secretary  of  the  Association. 

Item  29  in  Rule  111  clearly  defines  each  operation,  both 
labor  and  material,  and  makes  no  reference  whatsoever  to 
the  triple  valve  gasket  nor  the  two  or  three  stud  bolts,  which- 
ever may  be  the  case,  attaching  the  triple  valve  to  the  body  of 
the  brake  reservoir.  Many  roads  are  billing  for  that  item 
regardless  of  this  interpretation.  I  move  that  inasmuch  as 
the  items  are  not  properly  specified  in  Rule  111,  Item  29, 
they  be  considered  as  billable  against  the  car  owner  and  that 
also  in  case  of  application  of  J-M.  expander,  the  additional 
material  cost  over  the  ordinary  rate  be  also  billable. 

The  motion  was  seconded. 

Mr.  Jameson:  Do  I  understand  that  to  include  the  triple 
valve  check  case  and  the  triple  valve  cap?  The  interpreta- 
tion simply  said  that  the  exceptions  were  all  shown.  What 
are  the  exceptions  exclusive  of  the  renewal  of  the  triple  valve 
body?  I  asked  an  air  brake  foreman  what  a  triple  valve 
body  was  and  he  told  me  that  it  was  the  cylinder  in  which 
the  triple  piston  moves.  To  make  a  complete  triple  valve 
requires  the  check  case  and  the  cap. 

M.  E.  Fitzgerald :  I  would  not  include  in  my  motion  any 
of  the  parts  specified  such  as  check  case  or  front  cap.  In 
juriving  at  the  average  cost  of  material  and  labor  necessary  in 


repairing  a  triple  valve,  the  committee  got  statements  from 
various  roads,  showing  just  what  they  used  and  the  average 
was  used  as  a  basic  price.  It  includes  those  particular  items, 
except  the  triple  valve  body  and  so  states  in  Rule  111,  Item 
29.  I  merely  wish  my  motion  to  cover  items  that  are  not 
strictly  associated  with  the  repair  of  the  triple  valve  or  the 
cleaning  of  the  cylinder.  It  is  not  necessary  to  renew  a  stud 
bolt  or  its  nut  in  cleaning  the  cylinder,  neither  is  it  necessary 
to  renew  the  triple  valve  gasket.  Neither  of  the  items  come 
with  either  the  cylinder  or  the  triple  valve  if  you  purchase 
them,  or  if  you  have  them  repaired  in  your  air  room.  The 
work  and  labor  of  handling  is  performed  by  different  men 
and  those  items  were  not  included  when  the  average  cost  price 
was  arrived  at. 
•  The  motion  was  carried. 

Mr.  Jameson:  I  move  that  we  should  get  an  additional 
charge  for  the  check-valve  case  and  triple  cap  when  neces- 
sary to  renew  these  parts.  I  do  not  believe  it  was  the  inten- 
tion to  include  them  in  the  item  of  $4.92,  Item  29,  Rule  111, 
because  it  is  an  extraordinary  case  when  they  are  broken. 
Those  parts  rarely  have  to  be  renewed. 

The  motion  was  seconded  and  carried. 

Rule  101 

M.  E.  Fitzgerald:  We  previously  discussed  labor  charges 
in  connection  with  nipples  and  the  question  was  raised  as  to 
whether  or  not  the  price  for  nipple  included  the  threading. 
The  item  in  Rule  101  allows  15  cents  for  a  complete  one  inch 
or  inch  and  a  quarter  nipple.  Item  29,  Rule  111,  allows  18 
cents  for  threading  the  end  of  a  pipe;  in  other  words,  two 
threads,  if  cut  in  your  yards,  would  entitle  you  to  a  charge  of 
36  cents  and  the  nipple  is  only  worth,  including  the  material, 
15  cents.     One  must  be  wrong. 

Mr.  Owen :  A  nipple  1 2  in.  long  or  less  is  a  jnanuf actured 
nipple;  anything  over  12  in,  we  are  making  an  extra  charge 
for  cutting  the  threads  on  it.  This  charge  of  18  cents  is  for 
a  thread  cut  in  the  yard  with  a  solid  die. 

M.  E.  Fitzgerald:  In  other  words,  Mr.  Owen  has  a  13- 
in.  nipple,  one  inch  longer  than  specified  in  Rule  101,  and 
charges  us  seven  cents  a  pound  for  pipe,  36  cents  for  the 
threads  and  gets  twice  as  much  and  more  for  his  13-in. 
nipple  than  I  can  get  for  a  12-in.  nipple.  I  am  not  object- 
ing to  the  15-cent  price  on  the  complete  nipple,  but  if  he 
puts  on  his  13-in.  nipple  he  is  going  to  get  45  cents  for  it. 
That  is  wrong. 

Mr.  Owen:  The  12-in.  nipples,  or  anything  under  are 
always  carried  in  stock  as  a  manufactured  article.  They  are 
cut  up  in  100  and  200  lots  and  the  threads  are  cut  on  the 
machine  where  the  others  have  to  be  cut  by  hand. 

M.  E.  Fitzgerald:  We  buy  in  the  open  market  nipples 
as  long  as  18  in.,  quoted  by  various  manufacturers.  I  move 
that  this  Association  consider  the  rules  deficient  with  respect 
to  nipples,  thread  cutting,  etc.,  and  refer  the  matter  to  the 
A.  R.  A.  rules  committee. 

The  motion  was  seconded  and  carried. 

A.  S.  Sternberg:  There  seems  to  be  a  great  deal  of  con- 
fusion among  the  different  railroads  in  preparing  bills  due 
to  the  fact  that  so  few  of  them  get  the  interpretations  and 
decisions  rendered  by  this  price  committee  of  the  A.  R.  A. 
I  move  that,  since  the  interpretations  on  charges  in  Rules 
101,  107  and  111  are  rendered  by  the  A.  R.  A.  price  com- 
mittee, we  ask  that  a  copy  of  such  decisions  and  interpreta- 
tions be  mailed  to  the  car  departments  and  representatives 
of  the  various  railroad  companies  to  enable  all  concerns  to 
adopt  a  uniform  method  of  charging  and  avoid  misinterpre- 
tations and  unnecessary  letter  writing. 

The  motion  was  seconded  and  carried. 

Rule  112 

F.  H.  Hanson :  What  is  meant  by  that  word  "Hopper"  in 
the  caption  at  the  top  of  the  table  in  Rule  112,  page  157? 
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C.  J.  Wymer :  I  took  that  up  with  Mr.  Hawthorne  and  he 
said  it  was  an  error.  He  said  that  the  word  "Hopper" 
should  be  in  the  column  with  box  car. 

M.  E.  Fitzgerald:  On  page  161,  Rule  112,  article  (d) 
refers  to  rebuilt  cars.  This  rule  has  been  in  the  book  for  a 
year  and  when  the  Rules  Committee  made  paragraph  (d)  and 
referred  it  to  the  Association  they  followed  it  by  requesting 
or  advising  that  the  Committee  on  Car  Construction  would 
provide  standard  requirements  for  the  rebuilt  car.  Such 
standards  have  never  been  submitted.  We  do  not  know  what 
is  a  standard  requirement  for  the  rebuilt  car  and  we  cannot 
find  out  from  anybody.  I  move  that  this  Association  call  to 
the  attention  of  the  Arbitration  Committee  the  fact  that  we 
have  not  received  information  as  to  what  constitute  the 
strength  requirements  for  a  rebuilt  car  and  that  they  be  in- 
corporated in  the  new  rules. 

The  motion  was  seconded. 

P.  M.  Kilroy:  The  Committee  on  Car  Construction  has 
reported  recently  and  their  report  has  been  confirmed  by 
letter  ballot.  That  report  specifies  a  draft  gear,  not  of  any 
particular  type;  it  specifies  steel  ends,  it  specifies  30  sq.  in. 
of  cross  section  area  at  bolster  instead  of  24  sq.  in.,  and  a 
lot  of  other  things.  It  also  provided  that  when  cars  went  into 
the  shop  and  required  an  entire  end,  that  the  end  should  be 
replaced  with  either  an  all  steel  end  or  one  meeting  the  re- 
quirements as  recommended  by  the  committee.  That  pro- 
vision failed  to  pass.  All  other  items,  I  believe,  as  reported 
by  the  Committee  on  Car  Construction  passed  and  are  now 
in  effect. 

M.  E.  Fitzgerald:  My  motion  is  still  in  order  inasmuch 
as  we  have  not  gotten  any  report  and  they  have  not  complied 
with  the  recommendations  of  the  committee. 

The  motion  was  carried. 

E.  Head  (Wabash) :  In  the  settlement  for  a  car  the  rec- 
ords cover  the  age  of  a  car  and  everything  else  and  the 
record  light  weight  of  the  car  should  have  some  weight  in  the 
matter  of  settlement.  The  rule  says  "Stenciled  light  weight." 
We  find  that  the  stenciled  light  weight  differs  from  the  record. 
Just  how  should  we  settle  that? 

A.  Kipp:  I  do  not  see  why  his  record  should  not  agree 
with  the  stenciled  light  weight. 

E.  Head :  You  have  not  got  the  same  weight  on  the  record 
that  is  on  your  car  always.  There  are  cars  going  around  the 
country  without  any  light  weight  on  them. 

A.  S.  Sternberg:  As  Mr.  Head  said,  if  a  car  is  burned 
up  or  destroyed  by  fire  or  smashed  up  in  a  wreck,  you  can- 
not get  the  light  weight;  you  have  to  ask  the  owner  for  it. 
His  point  is  that  the  owner  of  the  destroyed  car  should  be 
asked  to  furnish  the  light  weight  the  same  as  he  is  asked  to 
furnish  the  age  of  the  car. 

Rule  120 

M.  W.  Halbert  (Chief  Inspector,  St.  Louis,  Mo.) :  The  St. 
Louis  Car  Foremen's  Association  recommends  that  Rule  120 
be  changed  to  read  as  follows : 

House  and   Stock   Cars:  .,  .        , 

Wooden,  with  trucks  of  60,000  lb.  capacity  and  over,  if  equipped 
with  metal  draft  crins  extendinj?  beyond  body  bolster,  continuous 
metal  draft  crms,  transom  draft   Rear,  metal  center   sills .   $225.00 

All    steel,    steel    vndsrframe,    or    steel    superstructure    frame    with 

steel     undcrframe 31S.00 

GoNUOLA  AND  Hopper  Cars:  .... 

Wooden,  with  tn:cks  of  60.000  lb.  capacity  and  over,  if  equipped 
H-ith  metal  draft  arms  extendinR  beyond  body  bolster,  continuous 
metal  draft  arms,  transom  draft  gear,  metal  center  sills 180.00 

All  steel,  steel  undcrframe,  or  steel  superstructure  frame  with  steel 

underframe      270.00 

Flat  Car?  : 

Wooden,  with  trucks  of  60,000  lb.  capacity  or  over,  if  equipped  with 
metsl  draft  arms,  extending  beyond  body  bolster,  cnntlnuous 
metal  draft  arms,  transom  draft  gear,  metal  center  sills ^?aSS 

Steel     underframe 150.00 

It  is  felt  that  the  present  rules  do  not  allow  enough  for 
making  repairs  to  steel  underframe  cars. 

Secretary  Elliott:  We  want  to  take  "steel  underframes" 
out  of  each  paragraph  referring  to  wooden  equipment  and 


add  it  to  the  paragraph  dealing  with  steel  construction.  Wc 
feel  that  there  should  be  an  increase  in  the  amount  we  are 
allowed  before  we  have  to  write  the  owner.  I  move  that  we 
accept  those  recommendations. 

The  motion  was  seconded  and  carried. 

F.  H.  Hanson:  Rule  120,  paragraph  (e) :  We  ask  the 
owner  for  authority  to  repair  or  destroy  the  car.  I  move  that 
we  set  a  time  limit  of  thirty  days.  We  now  have  cars  cm  our 
line  that  have  been  there  for  over  a  year.  We  are  unable  to 
get  even  replies  to  our  letters  from  the  owner. 

The  motion  was  seconded. 

C.  J.  Wymer:  Suppose  the  owner  does  not  answer  in 
ihirty  days,  what  is  the  penalty? 

F.  H.  Hanson :  I  would  say  that  if  we  get  no  reply  horn 
the  owners  inside  of  thirty  days,  destroy  the  car. 

Mr.  Fitzgerald:  I  would  say  if  you  receive  no  answer  at 
the  expiration  of  thirty  days  that  you  proceed  using  your 
own  good  judgment.  You  would  not  want  to  maliciously 
destroy  a  car  because  the  rule  gave  you  the  permission  to 
destroy  it  if  the  car  was  worthy  of  repairs. 

F.  H.  Hanson:  It  would  be  assumed,  of  course,  that  we 
would  not  destroy  a  car  that  should  be  repaired.  I  dare  say 
that  75  per  cent  of  the  cars  that  we  are  writing  up  should 
not  be  repaired ;  they  should  go  into  the  scrap  pile. 

We  had  one  particular  case  that  I  recall  where  there 
were  three  cars  that  belonged  to  a  certain  railroad  and  after 
eight  or  nine  months  they  finally  sent  a  representative.  He 
called  on  the  foreman  who  was  located  at  another  point  and 
after  talking  to  the  foreman  and  finding  out  where  these  cars 
were  stored  and  had  been  for  months,  he  said,  "I'll  take 
your  record,  go  back  and  report  accordingly."  He  took  back 
the  record  that  we  had  already  written  in  tiie  letter. 

Secretary  Elliott:  We  find  the  same  condition.  We  had 
a  car  that  we  wrote  up  to  the  owner  and  after  four  months 
he  sent  his  representative  down.  The  representative  looked 
at  the  car,  went  away,  and  we  have  not  heard  from  him  yet 
That  was  four  months  ago. 

The  motion  was  carried. 

M.  E.  Fitzgerald:  Rule  120,  paragraph  (d)  reads:  "In 
no  case  shall  the  total  charge  for  actual  repairs  exceed  the 
estimate  by  more  than  $50.00  (exclusive  of  betterment)  un- 
less authorized."  After  you  have  quoted  to  the  owner  the 
full  details  and  he  advised  you  to  proceed  with  repairs  he 
should  accept  the  bill  rendered.  Prices  in  the  rules  are  such 
that  it  is  .a  difficult  matter  for  some  of  the  car  foremen  to 
estimate.  If  they  are  low  and  they  exceed  $50  in  completing 
repairs,  you  must  reduce  your  bill  accordingly.  I  do  not 
think  for  the  difference  of  $10  or  $15  in  excess  of  $50,  that 
there  should  be  questions  raised.  I  move  that  that  paragraph 
be  eliminated  and  on  authority  of  the  owner,  repair  the  car 
at  the  cost  as  per  the  rules,  to  eliminate  considerable  useless 
correspondence. 

The  motion  was  seconded. 

F.  H.  Hanson:  I  had  something  in  mind  along  the  same 
line.  I  was  figuring  on  increasing  that  $50  to  at  least  $100, 
but  if  you  cut  it  out,  that  is  better  yet. 

The  motion  was  carried. 

Chairman  Gainey:  While  it  was  not  the  intent  of  any 
foreman  to  mislead  the  ovraer  of  a  car  written  up  under  Rule 
120,  still  they  do  it.  Just  recently  I  went  out  to  look  at  a 
car,  checked  it  with  the  foreman,  asked  him  where  he  had 
the  trouble  and  he  said  that  he  did  not  know.  I  told  him 
that  according  to  the  foot-note  under  Rule  43  he  must  tell 
me  how  all  of  this  damage  occurred  when  there  were  more 
than  five  broken  sills.  If  you  go  into  the  office  where  the 
general  car  foreman  is,  he  looks  his  records  up  and  cannot 
find  anything  on  the  car.  You  ask  him  for  his  wrecking 
reports,  you  run  down  those  wrecking  reports  and  find  where 
this  car  has  been  in  an  accident  and  should  not  have  been 
reported  under  Rule  120. 

When  you  are  writing  up  a  car  under  Rule  120,  be  sure 
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that  you  are  right  and  do  not  mix  your  wrecked  cars  with 
those  under  this  rule. 

M.  E.  Fitzgerald :  Your  remarks  suggest  that  a  paragraph 
should  be  added  to  Rule  1 20  referring  to  the  statement  which 
should  be  furnished  under  Rule  43.  There  is  no  reference 
there,  but  Rule  43  refers  to  Rule  120.  I  move  that  a  para- 
graph be  added  referring  to  that  statement. 

The  motion  was  seconded  and  carried. 

Division  of  the  Book  of  Rules 

Chairman  Gainey :  This  Association  ought  to  go  on  record 
as  recommending  to  the  Arbitration  Committee  that  we  have 
two  books  of  rules,  one  for  the  interchange  of  cars  and  one 
for  the  billing  and  work  done  in  shops  on  cars. 

A  motion  to  divide  the  book  oj  rules  was  made  and 
seconded. 

A.  Herbster:  That  raises  a  question  in  my  mind  as  to 
the  practice  on  all  roads.  On  the  road  that  I  represent,  the 
inspectors  make  out  the  billing  and  repair  card;  therefore, 
they  all  haveto  have  that  same  information.  They  also  have 
the  cars  destroyed  in  their  territory  and  have  to  have  that 
information. 

C,  J.  Wymer:  I  believe  we  ought  to  be  confined  to  one 
book,  but  I  think  it  would  be  well  to  have  it  arranged  in 


two  sectiwis.     The  motion  was  put  to  a  vote  and  carried. 

Passenger  Car  Rules 
Role  8 

F.  H.  Hanson:  I  move  the  elimination  from  Rule  S, 
Section  (e),  the  words  "Cut  journal."  That  is  on  page  217. 

The  motion  was  seconded  and  carried. 

Mr.  Jameson:  I  think  when  we  cut  out  the  cut  journals 
we  just  did  half  the  work.  I  move  that  the  slid-flat  wheels 
also  be  eliminated  from  Rule  8. 

The  motion  was  seconded  and  carried. 

Rule  22 

A.  Armstrong  (Atlanta,  Ga.):  Item  52,  Rule  22,  Page 
232,  gives  the  value  of  a  new  36  in.  wrought  steel  wheel  as 
$65.84,  Scrap,  $8.00.  If  these  figures  are  correct,  shouldn't 
the  value  of  the  service  metal  per  1/16  in.  as  shown  in  Item 
47,  page  231,  of  the  same  rule,  be  $2.41  instead  of  $2.47? 
No  doubt  the  bill  clerks  have  caught  that. 

C.  C.  Stone:  Twenty-four  sixteenths  at  $2.47  amounts  to 
$67.28.  Mr.  Armstrong  wants  to  know  if  there  isn't  an  error 
in  the  price  of  the  service  metal.  It  should  be  $2.41  instead 
of  $2,47.   There  is  six  cents  difference  there  somewhere. 

The  meeting  adjourrted. 


Insulation  of  Freight  and  Passenger  Cars 

Theoretical   and   Practical   Considerations;   Values   of 
Various    Materials;     Calculating    Heat    Transmission 

BY  WM.  N.  ALLMAN 


THE  insulation  of  heated  surfaces  in  power  plants  and  on 
locomotives  has  now  become  recognized  as  extremely 
important  on  account  of  the  conservation  of  fuel.  In 
this  article,  however,  another  phase  of  insulation  is  discussed, 
namely,  that  pertaining  to  the  roof  and  walls  of  refrigerator 
and  steel  passenger  cars,  each  of  which  will  be  taken  up 
separately. 

It  may  be  said  in  general  that  if  two  adjacent  bodies  have 
different  temperatures,  there  is  a  tendency  for  on^  to  affect 
the  other,  or  in  other  words  an  average  temperature  will 
result.  This  condition  may  be  brought  about  by  either  of 
the  three  methods  of  conveyance,  namely,  radiation,  con- 
vection or  conduction.  These  are  the  methods  of  heat  transfer 
that  must  be  dealt  with  in  the  consideration  of  the  proper 
form  of  insulation  in  the  walls  of  railway  equipment  cars. 

Insulating  Material 

The  study  of  heat  transmission  has  been  given  consider- 
able thought  in  recent  years  and  investigations  have  been 
made  in  order  to  determine  the  co-efficients  of  heat  trans- 
mission of  various  insulators.  In  the  application  of  these 
co-efficients  it  is  necessary  to  consider  the  outside  tempera- 
ture of  the  air  and  also  the  temperature  within  the  car. 

In  choosing  an  insulating  material,  the  fact  should  not  be 
overlooked  that  it  is  the  most  vulnerable  part  of  the  construc- 
tion of  the  car.  Further  it  must  be  capable  of  withstanding 
deterioration  or  rotting,  and  in  addition  should  be  free  from 
odors  and  be  vermin  proof.  Unless  it  is  correctly  applied  it 
is  very  liable  to  break  away  after  the  car  has  been  in  service 
a  while,  and  settle,  leaving  pockets  and  air  spaces  which 
result  in  greatly  reducing  the  efficiency  of  the  insulation. 
Another  important  feature  is  that  the  insulation  should  be 
waterproof  so  that  moisture  will  not  collect,  thus  tending  to 
diminish  its  ability  to  insulate. 


Theory  of  Insulation 

A  heat  insulator  or  non-conductor  is  a  material  which  by 
its  structure  retards  or  obstructs  the  transfer  of  heat.  Ac- 
cording to  this  theory  there  is  no  material  that  resists  heat 
perfectly.  In  recent  years,  the  matter  of  insulation  has  been 
given  particular  study,  and  it  is  now  generally  agreed  that 
the  best  insulating  value  is  obtained  in  a  solid  form  consist- 
ing of  a  large  number  of  interstices  or  dead  air  cells,  rather 
than  alternating  solid  layers  (without  air  cells)  and  air 
spaces.  Formerly  the  opposite  opinion  was  generally  held. 
However,  later  experience  has  taught  that  the  so-called  air 
space  construction  is  seldom  built  with  the  care  which  must 
be  exercised  to  make  such  spaces  air-tight,  and  if  such  spaces 
have  communication  with  each  other,  permitting  a  drculatiozx 
of  air,  the  real  purpose  is  destroyed  by  circulation  or  crai- 
vection  and  the  efficiency  lost.  There  exist  great  differences 
of  opinion  on  this  subject  of  insulation.  Jean  Claude  Pedet 
in  his  famous  treatise  on  heat  "Traite  de  la  Chaleur"  nearly 
a  century  ago  made  some  searching  experiments  on  the  sub- 
ject of  insulation,  and  since  that  time  numerous  investiga- 
tions have  been  made.  Notwithstanding,  the  whole  subject  is 
still  open  to  debate.  Even  the  most  casual  observer  can  very 
readily  observe  the  great  differences  in  opinion  and  in  the 
results  obtained,  due  entirely  to  the  different  methods  em- 
ployed in  the  calculations. 

Various  experimenters  have  derived  widely  different  re- 
sults in  their  tests  on  the  same  type  of  material  and  espe- 
cially in  their  results  for  compound  walls.  Some  have  not 
allowed  any  value  for  air  spaces  or  for  surface  resistance, 
and  when  these  values  are  omitted,  especially  on  thin  com- 
binations, the  value  given  for  the  section  varies  greatly.  We 
are  therefore  face  to  face  with  the  question  as  to  which  method 
or  authority  should  be  accepted  as  correct. 

During  the  past  few  years  studies  and  investigaticms  have 
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been  made  by  numerous  engineers.  In  the  writer's  opinion 
there  is  no  further  room  for  doubt  and  the  results,  as  sub- 
mitted in  treatises  by  H.  C.  Dickinson  and  M.  S.  Van  Dusen, 
of  the  National  Bureau  of  Standards,  may  be  accepted  as 
correct. 

The  question  of  surface  resistance   (also  referred  to  as 
"contact  resistance"  and  "skin  effect"  by  some  writers)  is 

Table  I. — Variation  of  Heat  Transmission  with  Ai«  Velocity 


Air  Velocity,  Ft.  Per  Min. 
222 
298 
437 
800 
898 
900 
905 


B.t.u.  Per  Hr.  Per  So.  Ft. 
Per  Deg.  F.  Diff. 
0.130 
0.133 
0.137 
0.159 
0.169 
0.1 70 
O.170 


being  recognized  as  a  most  important  factor  recently,  al- 
though neglected  by  some  of  the  authorities  on  heat  trans- 
mission. In  the  following  analysis  both  surface  resistance 
and  the  value  of  air  spaces  are  taken  into  consideration,  as 
this  is  now  generally  accepted  as  being  correct. 

While  it  is  impossible  to  prevent  entirely  the  passage  of 
heat  through  cold  storage  walls,  yet  it  has  been  proved  that 
certain  forms  of  construction  retard  the  progress  of  heat  much 
more  than  others.     A  perfect  vacuum  would  be  the  ideal 


insulator;  this  condition,  however,  does  not  exist  in  practice, 
so  the  next  best  arrangement  is  to  provide  for  still  air,  or 
"dead  air  spaces."  Free  air  is  never  still,  but  moves  as  its 
density  is  changed  either  by  a  loss  or  gain  in  heat,  or  mois- 
ture, or  both.  In  order  to  secure  motionless  air,  it  must 
therefore  be  confined,  so  as  to  prevent  circulation,  and  in 
order  to  provide  for  this  the  insulation  must  be  divided  into 
the  smallest  possible  particles  and  stored  in  minute  cells. 

Heat  Condncthrity  of  Insulators 

A  good  insulator  must  be  primarily  a  good  non-omductor, 
since  its  chief  function  is  to  prevent  the  flow  of  heat  as  much 
as  possible.  It  must  also  be  capable  of  withstanding  rela- 
tively high  temperatures  without  calcining  and  retain  its 
Structural  strength  in  the  presence  of  moisture. 

Prof.  J.  A.  Moyer,  of  the  Pennsylvania  State  College,  in 
tests  found  that  heat  transmission  varied  with  the  air  velocity 
over  the  outside  of  the  surface.  The  results  of  these  tests, 
made  with  a  corkboard  cube,  are  shown  in  Table  I. 

These  tests  show  that  the  transmission  is  increased  about 
34  per  cent  as  the  velocity  of  the  air  is  varied  from  222  ft 
per  min.  to  905  ft.  per  min.,  or  in  other  words  the  trans- 
mission is  changed  5  per  cent  per  100  ft.  per  min.  change  in 
velocity.  From  this  it  will  be  noted,  particularly  in  railway 
service,  that  speed  increases  the  heat  transmission  consider- 


Line 

No.  Material 

1  Asbestos    wood 

2  Asbestos   paper    

3  Balsa   wood 

4  Balsa    wood    

5  Balsa   wood    

6  Balsa    wood    ■ 

7  Balsa   wood 

8  Burrash     

9  Asbestos    mill-board    .... 

10  Asphalt    roofing 

11  Air  cell  half  inch 

12  Air  cell    1   inch 

13  Cork-board    

14  Cork-board    

15  Cork-board    

16  Cork-board    

17  Cotton    seed — hull    fiber.  , 

18  Cabots    quilt    (eel    grass) . 

19  Ceiba   wood 

20  Cypress 

21  Cotton  wool    

22  Flaxlinum    

23  Fibro   felt    

24  Fire    felt    sheet 

25  Fire    felt    roll 

26  Gypsum   plaster    

27  Ground    cork    

28  Hair    felt    

29  Insulex     

30  Insulite     

31  Keystone  hair  felt 

32  Kapok    

33  Litnboard     

34  LJnofelt     

35  Magnesia — 85%     

36  Mineral   wool    

37  Mineral  wool    

38  Mineral   wool    

39  Mahogany     

40  Pure    wool    

41  Pure   wool    

42  Pure   wool    , 

43  Pure    wool    

44  Oak     

45  Planer   shavings    

46  Paraffine    

47  Rock     cork 

48  Regranulated    cork 

49  Rubber    

50  Slag  wool    

51  SU^-Cel    

52  Sil-O-Cel    

53  Sil-O-Cel    

54  Saw    dust 

55  Sole    leather 

56  Textan     

57  Virginia     pine 

58  Wood    felt 

59  Wall  board  

JO    White  pine 

61     White    celluloid 

32    Zenitherm    


Table    II- 

-Thermal    Coi 

■JDUCTI 

Thermal 

Conductivity 

Density 

A 

* 

kxio» 

k     ^ 

'     D 

d     ^ 

93.0 

65.0 

1.97 

123.0 

17.0 

12.0 

0.50 

31.0 

10.7 

7.5 

0.113 

7.1 

11.9 

8.3 

0.128 

8.0 

11.9 

8.3 

0.118 

7.4 

13.2 

9.2 

0.14 

8.8 

20.0 

14.0 

0.33 

20.0 

11.6 

8.1 

0.14 

8.8 

29.0 

20.0 

0.97 

61.0 

24.0 

17.0 

0.88 

55.0 

15.0 

IIU) 

0.14 

8.8 

17.0 

12.0 

0.14 

8.8 

9.3 

6.5 

0.11 

6.9 

10.4 

7.3 

0.16 

9.9 

10.6 

7.4 

0.18 

11.3 

12.1 

8.4 

0.25 

16.0 

10.8 

7.5 

O.071 

4.4 

11.0 

7.7 

0.25 

16.0 

11.3 

7.9 

0.113 

7.1 

23.0 

16.0 

0.46 

29.0 

10.0 

7.0 

0.08 

5.0 

11.3 

7.9 

0.18 

11.0 

11.3 

7.9 

0.18 

11.0 

21.0 

14.0 

0.42 

26.0 

22.0 

15.0 

0.68 

43.0 

80.0 

56.0 

0.74 

46.0 

10.2 

7.1 

0.15 

9.4 

8.5 

5.9 

0.27 

17.0 

19.0 

13.5 

0.29 

18.0 

10.2 

7.1 

0.19 

12.0 

9.3 

6.5 

0.30 

19.0 

8.2 

5.7 

0.014 

0.88 

13.1 

9.1 

0.20 

12.5 

10.3 

7.2 

0.18 

11.3 

17.5 

12.0 

OJl 

19.0 

9.3 

6.5 

0.20 

12.0 

9.9 

6.9 

0.29 

18.0 

10.2 

7.1 

0.34 

21.0 

31.0 

22.0 

0.55 

34.0 

8.4 

5.9 

0.11 

6.9 

8.4 

is 

«.!• 

6.3 

9.0 

6.3 

0.08 

5.0 

10.1 

7.0 

0.04 

2.5 

35.0 

24.0 

0.61 

38.0 

14.0 

10.0 

0.14 

8.8 

55.0 

38.0 

0.89 

56.0 

11.3 

7.9 

0.25 

16.0 

10.7 

7.5 

0.13 

8.1 

42.0 

29.0 

1.1 

69.0 

9.0 

6.3 

0.20 

12.0 

10.6 

7.4 

0.17 

10.6 

20.O 

14.0 

0.45 

28.0 

21.4 

15.0 

0.50 

31.0 

14.0 

9.7 

049 

12.0 

38.0 

26.0 

1.00 

62.0 

40.0 

28.0 

1.3 

81.0 

33.0 

23.0 

0.55 

34.0 

12.5 

8.7 

0.33 

21.0 

17.0 

12j0 

0.69 

43.0 

27.0 

19.0 

0.50 

32.0 

50.0 

35.0 

1.4 

88.0 

17.0 

12.0 

0.26 

16.0 

Remarks 
Asbestos  and  cement 
Built   up   thin   layers 
Very  light  wood,  across  grain 
Same   sample   with   13%    waterproofing  com'pd 
Across  grain — untreated 
Medium   weight  wood 
Heavy 
Confined  with   cloth 

Felt   saturated   with   asphalt 

Corrugated    asbestos   paper — enclosing   air    spaces 

Corrugated   asbestos   paper — enclosing  air   spaces 

No  artificial  binder,  low  density 

No  artificial  binder. 

No  artificial  binder 

With  bituminous  binder 

Loosely   packed 

Enclosed  in   burlap 

Across  grain — untreated 

Across  grain 

Medium   packed. 

Felted  vegetable  fibers 

Felted  vegetable  fibers 

Asbestos   sheet    coated    with   cement 

Flexible  asbestos  sheet 

Less  than  1-16  in. 

Fibers,   perpendicular  to  heat  flow 

Asbestos  and   plaster  blocks,  very  porous 

Pressed  wood  pulp 

Hair  felt  between  waterproof  paper 

Hollow  vegetable  fibers 

Mineral   wool,  vegetable  fibers  and  binder 

Vegetable  fibers  confined  with   paper 

Magnesia  and  asbestos 

Loosely  packed 

Fibers  perpendicular  to  heat  flow 

Firmly  packed 

Across   grain 


Very  loose  packing 

Across  grain 

Various. 

"Parawax,"  melting  point,  52°   C. 

Mineral  wool  and  binder 

About  A   inch 

Soft  vulcanized 

Loosely  packed 

Pulverized 

Infusorial  earth,  natural  blocks 

Infusorial  earth,  natural  blocks 

Various 


Rubber  composition 
Across  grain 
Flexible  paper  stock 
Stiff  pasteboard 
Across  grain 

Infusorial  earth  and  asbestos. 


K  =  Thermal  conductivity  in  calories    per  sec,  per  sq.  cm.,  per  degree  C,  per  cm.  thickness. 

k  =  Thermal  conductivity  in  B.  t.  u.  per  day  (24  hrs.)  per  sq.  ft.  per  degree  F.,  per  inch  thickness  =  69700  X  K. 

D  =  Density  in  grams  per  cu.  cm. 

d  =  Density  in  lb.  per  cu.  ft  =  62.5  X  D. 
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ably,  which  should  not  be  overlooked  when  providing  for 
the  proper  insulation  and  B.t.u.  losses. 

Early  Investigations 

All  investigators  have  profited  by  the  experiments  of 
Peclet,  who  was  the  pioneer  in  the  field.  His  work  was 
followed  by  investigations  under  the  direction  of  the  German 
Government  conducted  by  Herman  Iman  Rietschel  and 
Franz  Grashof.  The  results  of  these  tests  have  been  trans- 
lated by  John  Henry  Kinealy  and  published  in  1899  as 
"Formulas  and  Tables  for  Heating."  These  results  still 
form  the  fundamental  basis  for  many  transmission  co-effi- 
cients in  use  at  the  present  time. 

Examples  and  Application  of  Formulas 

As  is  well  known,  the  transfer  of  heat  can  take  place  by 
either  conduction,  radiation  or  convection.  There  is  quite  a 
variation  in  the  terms  applied  to  the  subject  of  insulation, 
and  in  many  cases  the  subject  has  become  very  confusing. 
The  following  definitions  of  the  terms  used  in  this  article  are 
therefore  given: 

1.  Temperature  Gradient — Temperature  difference  per 
unit  distance. 

2.  Thermal  Conductivity — Time  rate  of  heat  flow  per  unit 
area  per  unit  temperature  gradient. 

3.  Thermal  Conduction — Time  rate  of  heat  flow  per  unit 
area  per  unit  difference  in  temperature  between  opposite 

■-;      faces  of  a  slab  when  the  direction  of  heat  flow  is  assumed 
2  .    to  be  perpendicular  to  the  faces  of  the  slab. 

4.  Therm-al  Resistance — The  reciprocal  of  conduction. 

5.  Transmission — Rate  of  heat  flow  per  unit  area  per  unit 
,..'.    temperature  difference  between  the  medium  on  one  side 

.  .,  of  a  wall  and  the  medium  on  the  other  (the  temperatures 
are  assumed  to  be  measured  far  enough  from  the  ma- 
terial so  that  the  effect  of  the  latter  will  be  unap- 
preciable). 

6.  Surface  Transmission — Rate  of  heat  transfer  between  a 
surface  and  the  surrounding  air,  per  unit  area  and  unit 
temperature  difference  between  the  surface  and  the  air. 

The  principal  difficulty  in  all  tests  for  conductivity  has 
been  the  varying  results  due  to  the  different  methods  em- 
ployed in  conducting  such  tests.    In  the  writer's  opinion  the 
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pig.   1 — Heat  Transmission   of  Steel   Car  Section   as    Influenced    by 

Air    Velocity 

Increase  up  to  700-ft.  almost  uniform  at  rate  of  .0457  B.  t.  u.  for 
each  increase  of  100-ft.  per  minute,  or  14%  for  each  100-ft.  per 
minute  increase.  Note  almost  constant  increase  for  velocities 
1,000  to  1.600-ft.  per  minute. 

results  given  by  M.  S.  Van  Dusen  and  presented  in  the 
October,  1920,  issue  of  the  Journal  of  the  American  Society 
of  Heating  and  Ventilating  Engineers  can  be  generally  ac- 
cepted as  an  accurate  basis  for  determining  heat  transmission. 
These  values  are  shown  in  Table  II.  In  this  table  are  in- 
cluded only  those  materials  that  would  ordinarily  be  con- 
sidered in  freight  and  passenger  car  equipment. 

In  the  treatment  of  this  subject  it  has  been  common  re- 
cently to  refer  to  the  transmission  in  resistance  units  instead 


of  conductivity.  One  unit,  however,  is  the  reciprocal  of  the 
other,  therefore  the  term  "Thermal  Resistance"  will  be  ad- 
hered to  in  this  discussion.  In  the  analysis  of  heat  trans- 
mission it  is  also  necessary  to  consider  that  velocity  greatly 
increases  the  transmission  and  that  another  factor  is  to  be 
considered,  namely,  surface  resistance. 

As  regards  the  effect  of  velocity  on  transmission  of  heat 
Arthur  J.  Wood  has  also  made  some  very  exhaustive  tests 
in  his  study  on  heat  transmission  with  a  steel  car  section. 
The  extent  of  this  investigation  may  be  gathered  from  the 
statement  that  over  10,000  separate  observations  were  re- 
corded and  worked  up  in  determining  the  curve  in  Fig.  1. 
It  will  be  seen  that  the  transmission  increases  almost  uni- 
formly up  to  a  velocity  of  700  ft.  per  min.  at  the  rate  of 
.0457  B.t.u.  per  100  ft.  increase  in  velocity,  or  about  14  per 
cent  for  each  100  ft.  increase  per  minute. 

The  matter  of  surface  resistance  or  transmission  is  still 
debatable,  but  for  all  practical  purposes  it  is  safe  to  assume 
a  conductivity  of  2  B.t.u.  per  sq.  ft.  as  fairly  correct,  or  in 
other  words  a  resistance  equal  to  .5,  this  being  the  reciprocal 
of  conductivity. 

The  next  question  of  importance  is  the  subject  of  air  spaces 
and  the  value  assigned  to  such.  In  Table  III  are  given  the 
results  of  tests  made  by  the  U.  S.  Bureau  of  Standards,  and 
it  is  considered  that  1  B.t.u.  per  hour  per  sq.  ft.  is  practically 
correct  for  air  spaces  in  car  equipment. 

In  referring  to  the  theory  of  the  laws  governing  heat 
transmission  it  may  be  stated  that  the  law  of  conduction  is 
analogous  to  Ohm's  law  for  the  conduction  of  electricity. 
Ohm's  law  is  expressed  as  follows: 

£ 
I  =  -  (1)  > 


or  I  =  EC  (2) 

where      I  :=  Strength  of  current  in  amperes 

E  =  Electromotive  force  or  potential  difference 

1 
C  =  Conduction  of  the  circuit  =  —  or  the  reciprocal 

R 
of  resistance. 
R  =  Resistance 
From  the  above  we  then  derive: 

-=: — : :=  current  per  unit  potential  difference.     (3) 

Resistance 

The  rate  of  heat  flow  through  a  surface  wall  or  a  com- 
pound wall  may  be  determined  by  the  following  formulas: 
For  a  single  wall: 


H  = 


Tx-T, 


For  a  compound  wall: 
H 


1  d 

-  +  - 
K         C 

T,-T3 


(4) 


(S) 


1         d        di       da        etc. 

K        c        Ci        c, 

where 

H  =  Heat  in  B.t.u.  transmitted  per  sq.  ft.  per  hour 
Ti  =:  Inside  temperature 
T2  =  Outside  temperature 
1 

—  =  Surface  resistance  =  0.5 
K 
d,  di,  dj,  etc.  =  Thickness  of  each  element  in  wall 
c,  Ci,  Cj,  etc.   =  Thermal    conductivity   of   elements   corre- 
sponding to  thicknesses  d,  d^,  dj,  etc., 
per  inch  thickness. 
In  other  words  the  thermal  resistance  is  the  reciprocal  of 
conduction  and  is  equal  to  the  thickness  of  the  material  di- 
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vided  by  the  conductivity.  After  obtaining  the  sum  of  all 
resistances  entering  into  the  section  the  heat  transmitted  in 
B.t.u.  will  be  equal  to  1  divided  by  the  total  resistance.  This 
result  in  turn  will  be  equal  to  the  total  B.tu.  transmitted  per 
sq.  ft.  per  hour  per  deg.  F. 

Surface  resistance  is  not  so  much  of  a  factor  in  extremely 
thick  walls  of  great  insulating  value,  but  with  thin  insula- 

Table  III — Tbekmal  Conduction  in  Vkrtical  Air  Spaces  8  In.  High 

Temp,  diff.           Temp.  diff.  Temp.  diflF.  Temp.  diff. 

Width  18  deg.  F.            27  deg.  F.           36  dM.  F.  45  deg.  F. 

of  , -f- ^  , * ^  , a; ^     f -C , 

spaces,  in.  CKCKCKCK 

.125    50           6.3  51           6.4          52          6.5  53       .    6.6 

.25    32            8.1  33            8.2  •        33           8.3  34  8.5 

.375    26           9.8  27          10.0          27        10.2  28        10.4 

.5    2i          lt.6  24          11.9           24         12.2  25         12.5 

.625    22          13.6  23          14.2           24         14.8  25         15.5 

.75    22          16.4  23          17.4           25         18.4  26         19.3 

.875    22          20.0  24           21.0           25         22.0  26         23.0 

1.0    22          22.0  24          24.0          25         25.0  26         26.0 

AiK  Spaces  24  In.  High 

.5  22.0  no  23.0  11.5  23  11.5  24  12.0 

1.0  19.1  19.1  20.O  20.0  22  22.0  23  23.0 

2.0  18.4  37.0  19.9  40.0  21  43.0  23  46.0 

3.0  18.7  56.0  19.7  59.1  21  62.0  22  66.0 

C  =  B.t.u.  per  24  hrs.  per  ft.  per  deg.  F.  per  inch  thickness. 
K  =  B.t.u.  per  24  hrs.  per  ft.  per  deg.  F.  for  the  thickness  give  in  first 
column. 

tion  or  none  at  all  surface  resistance  becomes  very  important 
as  will  be  observed  from  the  results  obtained  in  substituting 
the  various  values  in  the  formulas. 

We  have  previously  mentioned  that  the  transfer  of  heat 
takes  place  by  conduction,  radiation  or  convection.  The 
conductivity  of  the  different  elements  is  readily  obtained 
fran  various  tables  of  insulation  conductivities  but  on  ac- 
count of  the  lack  of  definite  data  concerning  the  other  two 
factors,  radiation  and  convection,  they  have  been  generally 
combined  into  the  one  co-efficient  of  "Surface  Transmission" 
in  heat  transfer  calculations. 

For  investigations  of  temperature  gradients  and  other  cal- 
culations involving  the  passage  of  heat  the  use  of  heat  re- 
sistance units  should  appeal  to  the  modem  engineer  as  in  the 
writer's  opinion  engineers  are  more  familiar  with  and  recog- 
nize these  terms. 

Insulating  Steel  Passenger  Cars 

In  insulating  steel  passenger  cars  the  fact  should  not  be 
overlooked  that  the  function  of  an  insulator  is  to  keep  the  car 
cool  in  summer  and  prevent  the  loss  of  heat  in  the  winter. 


In  some  calculations,  due  to  the  small  insulating  value  of 
the  steel  plates,  these  elements  have  been  ignored.  In  this 
case,  however,  the  inside  and  outside  steel  plates  will  not  be 
disregarded.  The  value  will  be  based  on  a  conductivity  of 
322  B.t.u.  per  sq.  ft.  per  hour  per  degree  F.  per  inch  thickness. 

From  formula  5  the  following  formula.  No.  6,  is  derived 
when  the  B.t.u.  heat  transmission  or  thermal  conductivity  is 
desired  for  a  difference  of  one  degree  in  temperature. 

1 


H=r 


1        d        di       dj 

— +  — +  — +  -  +  etc. 


(6) 


The  thermal  resistance  R  will  therefore  equal  the  recipro- 
cal of  conduction,  or 

1 

■:n:r-:?\:.  ':■-., •■,::■      R=r—  (7) 

H 

In  the  car  section  under  consideration,  shown  in  Fig.  2, 
we  will  assume  the  outer  plate  to  be  >^  in.  thick  and  the 
inner  plate  1/16  in.  thick,  with  three-ply  Salamander  insula- 
tion representing  a  normal  thickness  of  ^  in.  The  value  of 
insulation  efficiencies  for  various  insulating  materials  such  as 
are  used  in  railway  equipment  cars  is  shown  in  Table  IV. 
These  figures  are  the  results  of  tests  made  by  the  Union 
Pacific  at  Omaha,  Neb.,  in  1914  for  the  Standard  Car  Com- 
mittee.   In  referring  to  this  table  it  will  be  observed  that  the 
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Fig.  3 — Representative  Section  of  Side  Wall  of  Refrloerator  Car 

value  assigned  to  ^  in.  Salamander  is  6.576  B.tu.  per  sq. 
ft.  per  degree  F.  difference  in  temperature  per  24  hours  or 
.274  B.t.u.  per  hour.  In  view  of  the  fact  that  the  conduc- 
tivity varies  inversely  as  its  thickness  the  B.tu.  transmission 
for  the  unit  thickness  of  1  in.  will  be : 

.274:  X  ::  ^  =  .2055  B.tu. 

Applying  the  foregoing  values  to  the  car  section  shown  in 
Fig.  2  we  have  the  following: 

1/16  in.  and  }i  in.  steel  plates....        322  B.t.u. 
3}i  in.  Air  space  (Resistance) ...  1  B.tu. 

f^  in.  Salamander 2055 

Surface  resistance 5 

Substituting  in  formula  6  we  then  have: 

1 


B.tu. 
B.tu. 


H=- 


.5-1- 


.125 


322    '    .2055 


75     ,   ,    ,  .0625 

74-1-r 


Flg.   2 — Representative   Section    of    Steel    Passenger   Car   Wall 

Sound  deadening  is  also  another  important  feature  as  well 
as  the  adaptability  and  permanence  of  the  construction. 

The  Post  Office  Department  has  issued  standard  specifica- 
tions for  the  construction  of  steel  postal  cars  and  under  "in- 
sulation" is  found  the  following  requirement: 

The  thermal  efficiency  of  the  materials  in  side  and  end  walls,  in 
roof  and  in  floor  must  be  such  that  a  test  duplicate  section  through 
walls,  roof,  or  floor  (duplicate  with  the  exception  of  framing 
members,  such  as  posts,  braces,  carlines,  or  stringers,  which  are 
to  be  omitted)  will  not  transmit,  when  subjected  to  the  test  here- 
inafter described,  more  than  the  following  amount  of  heat  per 
sq.  ft.  or  surface  in  24  hours  for  each  degree  F.  difference  in 
temperature  between  the  inside  and  outside  walls  of  the  section. 

For  side  walls,  end  walls  and  roof 8  B.  t.  u. 

For  floor  % . . .    7  B.  t  u. 


1 


322 

.5  -f-  .000388  +  3.65  -f-  1  -f-  .000194  ~  '^^^  ^'^'^'  ^^  ^' 

For  this  typical  section  this  would  mean  a  total  of  4.656 

B.t.u.  transmitted  for  24  hours,  which  is  well  within  the 

figure  of  8  B.t.u.,  as  specified  in  the  Post  Office  Department 

specifications  as  the  maximum  transmission. 

Insulating  Refrigerator  Cars 

The  correct  insulating  of  refrigerator  cars  has  been  given 
much  thought  in  recent  years,  and  the  subject  of  insulating 
efficiencies  has  naturally  been  investigated  in  order  to  arrive 
at  a  definite  program  for  refrigerator  car  sections.  There  are 
a  few  features  which  should  receive  consideration,  namely, 
weight,  absorption  of  moisture,  and  the  adaptability  and 
permanence  of  the  insulation.  The  importance  of  a  good 
insulation  is  therefore  well  understood,  and  the  first  and  most 
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important  matter  of  thermal  conductivity  of  the  walls  should 

not  be  overlooked.     During  the  regime  of  the  Railroad  Ad- 

..Vministration  the  mechanical  department  developed  a  design 

.of  car  which  provides  for  2  in.  of  insulation  in  sides  and 

.'"!  ends,  lYi  in.  in  the  roof  and  2  in.  in  the  floor.    In  analyzing 

; !'  a  representative  section  we  have  chosen  as  an  example  the 

.  ■  .  side  wall  of  the  U.S.R.A.  refrigerator  car  as  shown  in  Fig.  3. 

-        Applying  formula  7   and  using  the  following  values  as 

sho\\Ti  in  Table  II,  the  B.t.u.  transmission  can  be  obtained. 

,13/16  in.  Sheathing  and  lining 1  B.t.u.  perhr. 

2  in.  Insulation  (basis  4  layers  ^  in. 

;  V  ;i  Keystone)    ' 271  B.t.u.  per  hr. 

s  •  '      '  Yz  in.  Blind  lining    1  B.t.u.  per  hr 

2  in.  Air  space    1  B.t.u.  per  hr. 

.  '; Therefore 

'k'.r.    .    H=   1 == 

.   -V-^:  r    ,.8125,      2      ,    .375     ,    ,    ,.8125 

■i--  ■V.--..;.'     •                1      ^.271  ^      1      ^      ^     1 
'\[[p-  ■■:■-- 1 M     _ 

'.5 +  .8125  + 7.4 +  .375  +  1  4- .8125  "TOQ  ""  '^^^^ 

'  B.t.u.  per  hr. 

or    .0918  X  24  =  2.203  B.t.u.  per  sq.  ft.  per  Degree  F. 

Diff.  per  24  hours. 

No  value  has  been  given  to  the  two  layers  of  waterproofing 
fabric  as  this  would  have  very  little  effect  on  the  result. 

There  is  one  point  in  the  construction  of  the  walls  of  a 
refrigerator  car  to  which  too  much  value  should  not  be  as- 
signed, namely,  air  spaces.  Experience  of  recent  years  brings 
out  the  fact  that  it  is  practically  impossible  to  construct  a  car 
with  an  absolute  dead  air  space,  that  will  remain  so,  on  ac- 
count of  the  peculiar  stresses  and  strains  to  which  refrigerator 
cars  are  subjected.  The  real  secret  of  good  insulation,  there- 
fore, is  to  adopt  a  homogeneous  insulation  containing  a  large 
number  of  enclosed,  minute  air  cells.  It  should  also  be 
understood  that  the  transmission  rates  arrived  at  above  are  for 
still  air  conditions  and  would  be  greatly  increased  according 
to  velocity  as  referred  to  in  the  beginning  of  this  article. 


Care  of  Pipe  Threading  Tools. — In  order  that  pipe  tools 
should  do  the  work  required  of  them,  they  should  be  made  in 
a  manner  to  assure  easy  cutting.  The  lands  should  be  relieved 
in  the  thread,  as  the  thread  is  cut  on  a  taper,  and  necessarily 
there  must  be  a  large  amount  of  friction.  Only  by  relieving  the 
cutters  in  the  thread  can  excessive  friction  be  avoided. 

When  a  pipe  tap  begins  to  cut  hard  and  tear  the  thread  it  is 
evidence  that  it  is  dull  and  needs  grinding.  This  can  be  done 
by  the  use  of  an  emery  wheel  of  the  proper  thickness  and  form 
of  face,  grinding  the  tap  in  the  flute  until  the  cutting  edge  shows 
a  perfect  form.  Care  should  be  exercised  not  to  heat  the  points 
of  the  teeth  enough  to  soften  them.  In  the  case  of  lYz-'m.  and 
larger  taps  having  inserted  lands,  the  lands  can  be  taken  out  and 
all  ground  to  a  uniform  thickness  and  replaced.  This  will  assure 
a  uniform  cut  on  each  land.  When  the  blades  have  been  ground 
back  so  they  are  no  longer  safe  to  use  they  can  be  replaced  by 
new  blades,  as  the  center  is  so  made  that  the  sets  of  blades  will 
register  and  cut  perfect  threads. 

After  grinding,  all  pipe  taps  should  be  rechamfered  so  they 
will  start  to  cut  uniformly. 

To  keep  an  ordinary  pipe  die  in  good  shape  is  more  difficult 
owing  to  its  form,  but  not  a  particle  less  necessary,  as  a  dull 
or  damaged  die  will  tear  the  thread  on  the  pipe  and  cause  leaks. 
The  proper  way  to  sharpen  a  die  is  to  use  a  small  emery  wheel 
or  emery  stick  running  at  high  speed  and  touch  up  the  cutting 
edge  and  chamfer  of  the  die.  A  die  with  removable  lands  can 
be  ground  by  taking  the  lands  out  of  the  head,  grinding  the 
cutting  edge  and  chamfer  and  replacing  them.  A  receding  pipe 
threader  should  be  used  for  all  pipe  2  in.  and  larger.  Then 
the  chasers  can  be  easily  ground  and  kept  in  good  shape. 

The  frequency  with  which  taps  and  dies  require  regrinding 
and  hence  their  length  of  life,  is  largely  dependent  upon  the  use 
of  a  suitable  cutting  compound.  A  good  grade  of  lard  oil  is 
recommended  as  giving  the  most  satisfactory  results.  Never 
use  mineral  oil  as  a  cutting  compound.  .Rather  than  use  mineral 
oil.  use  water  or  cut  with  a  dry  tool.  •; 

The  usual  precautions  observed  by  any  good  mechanic  in  the 
use  and  care  of  his  tools  apply  with  equal  force  to  taps  and 
dies.  Do  not  throw  them  around.  It  will  injure  the  cutting 
edges.  Clean  and  oil  them  before  you  put  them  away  to  avoid 
rust.  Keep  the  flutes  clear  of  chips.  Your  care  will  be  rewarded 
by  longer  life  of  the  tools  and  ereater  satisfaction  in  their  per- 
formance— Helix,  G.  T.  &  D.  Co. 


TABLE   IV— INSULATION    EFFICIENCIES— TESTS    MADE   BY  UNION    PACIFIC    FOR    STANDARD    CAR    COMMITTEE,    1914 


Name  of 
Insulation 


Agasote    ,,,  ii  .v.< 


Manufacturer 


%'^'f' 


.  Pantasote    Co. 


Agasote     ......;...  T ....'.'....  Pantasote    Co 

Headlining  Keyes    Products 

Headlining   Keyes    Products 

Nonpareil   Cork  Board Armstrong    Cork    Co... 

Nonpareil   Cork   Board Armstrong    Cork    Co... 

Nonpareil    Cork    Board Armstrong    Cork    Co... 

Nonpareil  Cork  Board Armstrong    Cork    Co.. . 

Nonfwreil  Hip^h   Pres.  LaKsinR.  Armstrong    Cork    Co... 
Nonpareil  High  Pres.  Li.Kifing.  Armstrong    Cork    Co... 

Mag;nesite     Pullman     Co 

Carline    Franklin    Mfg.    Co 

Cariine   Franklin    Mfg.    Co 

Carline   Franklin    Mfg.    Co 

Carline   Franklin    Mfg.    Co 

Carline    Franklin    Mfg.    Co 

Ceilinite   H.    W.    Johns-Manville. 

Asb.    Mill    Board Stock    

Asb.   Mill    Board Stock    

Asb.   Mill    Board Stock    

Single    Resisto Gen'l  Ry.   Supply  Co... 

Double    Resisto Gen'l  Ry.   Supply  Co... 

Tohns-Manville. 


Nycinsul 


,H.    W. 


Nycinsul     H.    W. 


ohns-Manville. 

ohns-Manville. 

ohns-Manville. 
^ohns-Manville. 
Ibre    Co 


2-Ply    Salamander H.    W 

3-Ply    Salamander H.    W. 

Hair    Felt H.    W. 

Steel    Car    Liltof e!t   No:    1' Union 

Steel    Car   Linofelt    No.    2 Union    Fibre    Co 

Steel    Car    Linofelt    No.    3 Union    Fibre   Co... 

Cabots  Quilt   No.    1 ..Sam'l    Cabot 

Cabots   Quilt    No.    2 Sam'l    Cabot 

Cabots   Qailt   No.   3 Sam'l    Cabot 

Flaxlinum    Northern    Insul.    Co 

Fireproof    Linofelt Union    Fibre    Co... 

Fireproof    Fibrofelt Union    Fibre    Co... 

Waterproof    Lith Union    Fibre    Co . . . 

Waterproof    Lith Union    Fibre    Co . . . 

Thermo     Jacket Ehret    Mfg.    Co 

Angora    Jacket Ehret    Mfg.    Co 

85%    Magnesia Stock    

Wallbestos    Ehret    Mfg.    Co 


Thickness 

in 
inches 

t- 
y*" 
«/« 

y*' 

2" 
1- 

2" 
1" 


^- 


y*" 

A" 

yr 
^" 

H" 
yi" 

1" 
1" 

y*" 
U" 

1" 

1" 

2" 

>*• 

1- 


Vol. 

Weight 

Moisture 

of  gas 

per 

absorbed 

evolved 

sq.   ft. 

per  cent 

per  gram 

13.58 

6.63 

137 

16.87 

11.29 

14.98 

8.85 

125 

19.50 

7.91 

•  •  •   • 

4.43 

3.63 

175 

8.45 

3.27 

•  •  •  • 

14.98 

3.22 

•   •  •   • 

27.97 

2.44 

•    •   •   • 

23.77 

9.26 

N  on -Com 

46.45 

10.54 

Non-Coml 

32.41 

20.62 

•  ■  ■  ■ 

7.04 

4.28 

.... 

8.83 

4.85 

•  •  •  ■ 

9.98 

4.84 

.... 

20.42 

3.88 

• .  •  • 

23.00 

4.34 

.... 

12.82 

6.49 

.... 

11.78 

3.72 

•  •  •  • 

17.30 

2.98 

.    •    a    • 

22.87 

2.59 

.... 

8.10 

21.90 

.... 

15.44 

22.31 

12.52 

8.08 

70 

13.11 

10.75 

*  •  •  • 

7.78 

8.57 

.... 

10.76 

8.56 

.... 

10.53 

17.25 

17.87 

8.37 

197 

14.22 

6.18 

15.90 

4.35 

8.67 

28.18 

240 

12.47 

20.06 

.... 

10.56 

24.00 

17.05 

15.87 

187 

18.71 

9.33 

195 

14.83 

4.30 

95 

24.50 

5.57 

190 

40.39 

6.78 

12.44 

•  •  •  • 

•  •  •  • 

12.73 

.  .i . 

25.53 

.  •  •  • 

43.5 

•  •  •  • 

•  •  •  • 

B.  T.  U. 

per  »q.  ft. 

per  deg. 

Fahr.  diff. 

in  temp. 

per  24  hrs. 

16.344 

16.632 

15.816 

14.328 

13.344 

.10.368 

6.576 

4.224 

8.448 

5.448 

9.24 
16.392 
16.32 
14.448 
13.560 
12.192 
15.912 
22.392 
15.96 
18.384 
14.736 
10.728 
12.864 

9.52 

7.968 

6.576 

6.024 

5.04 

6.60 

6.768 

7.584 

8.352 

7.824 

7.392 

7.344 

9.00 

7.368 

5.04 
14.11 

7.73 

7.94 
11.02 


Relative  combustibility 


Combustible  slowly,  but  will  not  spread  fire 

Combustible  slowly,  but  will  not  spread  fire 

Combustible  slowly,  but  will  not  spread  fire 

Combustible  slowly,  but  will  not  spread  fire 

Combustible  slowly,  but  will  not  spread  fire 

Combustible  slowly,  but  will  not  spread  fire 

Combustible  slowly,  but  will  not  spread  fire 

Combustible  slowly,  but  will  not  spread  fire 

Non<ombustible 

Non-combustible 

Non -combustible 

Non-combustible 

Non-combustible 

Non-combustible 

Non-combustible 

Non-combustible 

Non-combustible 

Non-combustible 

Non<ombustible 

Non-combustible 

Difficult  to  ignite, 


Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 


to 
to 
to 
to 
to 
to 


but 

but 
but 
but 
but 
but 


will  not  spread  fire 

will  not  spread  fire 

will  not  spread  fire 

will   not  spread  fire 

will  not  spread  fire 

will  not   spread  fire 


Ignite, 

ignite, 

ignite, 

ignite, 

ignite,    .^ 

._  ignite,  but  will  not  spread  fire 

Easjly  ignited,   and  bums  readily 

Easily  ignited,  and  bums  readily 

Easily  ignited,   and  bums  readily 

Combustible,   but   will  not  spread  fire 

Combustible,  but  will  not  spread  fire 

Combustible,   but   will   not   spread  fire 

Smolders,  but  will  not  spread  fire 

Smolders,  but  will  not  spread  fire 

Partially  combustible,  but  will  not  spread  fire 

Partially  combustible,  but  will  not  spread  fire 

Partially  combustible,  but  will  not  spread  fire 

Burns 

Readily  combustible 

Non-combustible 

Fire  resisting 


Tests  of  Oxy- Acetylene  Blowpipes* 


AN  daborate  series  of  tests  carried  out  by  the  Bureau 
of  Standards,  Washington,  D.  C,  on  commercial  ap- 
paratus for  oxy-acetylene  cutting  and  welding  seems 
to  warrant  the  following  statements : 
For  the  Cutting*  Blow  pipes: 

That  there  is  today  no  generally  accepted  theory  for  pro- 
portioning, for  the  cutting  of  metal  of  various  thicknesses, 
the  volume  and  velocity  of  the  issuing  cutting  jet,  with  the 
result  that  none  of  the  apparatus  submitted  to  test  proved 
economical  for  all  thicknesses. 

That  there  is  for  any  thickness  of  metal  cut  a  limiting 
velocity  of  exit  of  the  cutting  jet  at  which  complete  utiliza- 
tion of  the  oxygen  takes  place, 
and  a  limiting  value  for  the 
amount  of  oxygen  required  to 
produce  a  cut. 

That  an  increase  in  acety- 
lene consumption,  or  oxygen 
consumption,  or  of  the  velocity 
of  exit  of  the  cutting  jet  be- 
yond the  limiting  values  does 
not  produce  increased  effi- 
ciency in  commensurate  ratio. 

That  a  large  majority  of  the 
blowpipes  tested  were  equipped 
with  excessive  preheating 
flames  for  the  thickness  of 
metal  the  tip  is  specified  for, 
and  that  such  excessive-sized 
flames  are  disadvantageous 
both  from  the  standpoint  of 
economy  of  operation  and 
quality  of  work  performed. 

That  considerable  improve- 
ment in  economy  of  operation 
seems  possible  in  cutting  ma- 
terial of  2   in.  thickness  and 

that  possibly  this  condition  may  be  found  to  exist  for  metal 
of  other  thicknesses  than  those  used  in  the  tests. 

That  the  maximum  thickness  of  metal  that  may  be  eco- 
nomically cut  with  an  oxy-acetylene  blowpipe  of  standard 
design  when  neither  the  material  nor  the  oxygen  is  pre- 
heated and  the  cutting  is  done  only  frcan  one  direction,  is 
about  12  in. 

That  the  cutting  blowpipes  due  to  their  incorrect  design 
are  subject  to  the  same  "flashback"  troubles  found  in  the 
welding  blowpipes. 

•Summary  of  results  of  an  investigation  presented  in  a  paoer  by  R.  S. 
Johnston,  Engineer-Physicist,  U.  S.  Bureau  of  Standards,  before  the  May 
23  to  26  meeting  of  the  American  Society  of  Mechanical  Engineers  at 
Ckicago. 


For  the  Welding  Blowpipes: 

That  the  blowpipes  most  subject  to  the  so-called  phenom- 
ena of  flashback  are  those  in  which  the  oxjgen  is  delivered 
at  a  pressure  in  excess  of  that  at  which  the  acetylene  is 
delivered. 

That  all  the  blowpipes  tested,  including  those  in  which 
the  acetylene  is  delivered  at  an  excess  pressure  as  well  as 
the  so-called  equal — or  balance — pressure  blowpipes,  are 
subject  to  flashback  phenomena  on  account  of  inherent  de- 
fects in  their  design. 

That  the  cause  of  the  development  of  the  conditions  pro- 
ducing flashback  is  the  setting  up  within  the  blowpipe  tip 

and  head  of  a  back  pressure 
which  retards  or  chokes  off  the 
flow  of  one  of  the  gases. 

That  this  back  pressure  is 
the  result  of  confining  or  re- 
stricting the  volume  flow  of  the 
issuing  gases  at  the  tip  end. 

That  any  cause  tending  to 
restrict  the  flow  of  the  gases 
sets  up  a  back  pressure  which 
immediately  causes  a  change 
in  the  amount  of  each  gas  de- 
livered to  the  mixing  chamber. 
That  a  fluctuating  gas-vol- 
ume ratio,  due  to  the  restric- 
tion of  volume  flow,  from 
whatever  cause,  prevents  a 
blowpipe  from  maintaining 
constantly  and  at  all  times 
during  operation  the  desired 
"neutral  flame." 

That  a  blowpipe  that  cannot 
maintain  under  all  operating 
conditions  a  neutral  flame  can- 


The  Foreman  and  Details 
As  a  foreman  how  much  shoe  leather  do 
you  wear  out  in  chasing  details?  Are  you 
studying  and  managing  your  department  in 
a  big  way  with  a  view  to  getting  big  results 
or  is  your  vision  being  obscured  in  the  ef- 
fort to  adjust  numberless  details  without 
reference  to  the  problem  at  large? 

How  can  you  dodge  an  unreasonable 
amount  of  detail  work?  How  can  these 
things  be  made  to  take  care  of  themselves 
automatically  ? 

How  much  time  do  you  spend  in  cultivat- 
ing your  subordinates  and  inspiring  them  to 
take  a  greater  interest  in  their  work? 


not  logically  be  expected  to 
produce  sound  welds  and  is,  therefore,  unsatisfactorv'. 

That  all  the  blowpipes  tested  during  this  investigation 
either  through  improper  gas  pressures  or  improper  interior 
design  or  both  are  incapable  of  maintaining  a  neutral  flame 
(constant- volume  gas  ratio)  under  all  conditions  of  restricted 
gas  flow  and  are  therefore  incapable  of  producing  sound 
welds  where  there  is  any  liability  of  the  gaseous  products  of 
combustion  being  momentarily  confined  such  as  occurs  in 
practically  all  welding  operations. 

That  the  abilit>'  of  a  blowpipe  to  CMisume  an  equal  volume 
ratio  of  gases  when  burning  freely  and  undisturbed  in 
air  is  no  criterion  that  it  is  capable  of  producing  sound 
welds:  i.  e.,  that  it  is  not  subject  to  detrimental  fluctuations 
in  gas  ratio  during  a  welding  operation   and  therefore .  is 
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capable  of  maintaining  a  neutral  flame  under  all  operating 
conditions. 

That  whether  a  blowpipe  of  present  designs  will  consume 
an  equal  volume  ratio  of  gases  when  burning  freely  and 
undisturbed  in  air  depends  on  how  nearly  correct  the  operator 
sets  the  so-called  "neutral  flame,"  and  experience  indicates 
that  the  average  operator  checks  the  acetylene  gas  flow  too 
much  and  actually  develops  an  oxidizing  rather  than  a 
neutral  flame. 

That  the  question  of  the  possible  limiting  strength  and 
-ductility  or  the  efficiency  of  welds  made  by  the  oxy-acetylene 
welding  blowpipe  must  await  the  development  of  a  more 
satisfactory  instrument,  and  that  having  such  an  instrument 
there  is  no  reason  to  believe  that  a  weld  of  clean,  sound 
metal  cannot  be  made  with  assurance  during  any  welding 
operation  and  that  such  welds  will  or  can  be  made  to  possess 
the  proper  physical  properties. 


Cost  of  Air  vs.  Steam  for  Operating  Hammers* 

BYG.  H.  RICHEY 

y  '»."-.■  Sullivan  Machinery  Co. 

The  basis  of  data  for  figuring  the  amount  of  air  required 
to  operate  steam  hammers  is  obtained  from  the  Chambers- 
burg  Engineering  Company,  Chambersburg,  Pa.  This  com- 
pany estimates  that  a  steam  hammer  requires  26  cu.  ft.  of 
free  air  per  minute  for  each  100  lb.  of  falling  weight  with 
the  hammer  working  continuously.  Where  only  one  hammer 
is  used  in  an  installation,  it  is  necessary  to  use  the  constant, 
26,  but  where  three  or  four  or  more  steam  hammers  are  to 
5e  operated  from  the  compressor,  50  per  cent  of  the  above 
igure  can  be  used  to  determine  the  size  of  compressor  needed. 
In  the  case  of  steam  drop  forge  hammers,  60  per  cent  of  the 
constant  26  should  be  used,  because  these  hammers  are  usu- 
\lly  worked  harder  than  the  ordinary  steam  hammers.  The 
ftir  pressure  generally  is  between  90  and  100  lb.  per  sq.  in. 

As  an  example  of  the  method  of  determining  compressor 
wze  for  a  plant,  an  installation  will  be  considered  where 
there  are  two  2,000  lb.  and  one  1,200  lb.  steam  drop  ham- 
mers, making  a  total  of  5,200  lb.  falling  weight.  The  actual 
cubic  feet  of  air  which  would  be  required  to  drive  these 
hammers  is  obtained  thus:  52  X  26  X  -60  =^  811.  A 
20-12  by  14  in.  angle  compound,  rolling  valve  compressor 
was  installed.  It  runs  at  196  r.p.m,  to  give  1,000  cu.  ft.  per 
min.  This  installation  carries  the  hammers  easily  with  an 
approximate  load  factor  of  75  per  cent.  The  compressor 
when  operating  at  196  r.p.m.  against  90  lb.  pressure  con- 
sumes 174  h.p.  input  to  the  motor  or  approximately  130  kw. 
The  plant  is  working  nine  hours  per  day  and  the  electric 
rate  is  1^  cents  per  kw.  hour. 

Comparison  With   Steam  Operation 

The  cost  of  compressed  air  power  for  one  day  is  obtained 
as  follows: 

130  X  ■75^X  9  X  m  "^""^^  ^^^-^^  ""'^^  -'^  "'  ^' 
load  factor.  To  determine  accurately  the  amount  of  steam 
consumed  when  used  directly  in  the  hammers,  of  course,  is 
quite  difficult.  At  this  plant,  from  four  to  four  and  one-half 
tons  of  coal  a  day  was  used.  Assuming  four  tons,  or  8,000 
lb.  of  coal  a  day,  and  an  evaporation  of  seven  pounds  per 
pound  of  coal  the  pounds  of  steam  per  minute  per  100  lb. 

falling  weight  equals     ■  or  two  pounds  per 

min.  (approximately).  The  volume  of  two  pounds  of  steam 
at  atmospheric  pressure  is  53  cu.  ft.,  which  is  to  be  compared 
with  12]^  cu.  ft.  of  free  air,  the  average  amount  of  air  used 
per  min.  per  100  lb.  falling  weight  during  the  day.  The 
above  figure  of  two  pounds  of  steam  per  min.  covers  losses 

*AJ>ftract  of  an  article  in  the  April  iruie  of  Forging  and  Heat  Treating. 


due  to  condensation  and  coal  used  in  the  banking  of  fires,  etc. 

At  this  plant,  in  normal  times,  coal  costs  $6  per  ton,  which 
is  a  cost  of  $24  per  day  for  the  operation  of  the  hammers 
by  steam  as  compared  with  $15.38  per  day  by  air.  Of  course 
at  the  present  time  the  coal  would  cost  $10  a  ton,  which 
would  make  the  difference  a  great  deal  more. 

If  the  amount  of  air  required  above  was  furnished  by  a 
1,000  ft.  W.  C.  (Sullivan  Tandem  Compound  Corliss)  com- 
pressor running  non-condensing,  the  amount  of  coal  consumed 

, ,  ,      170  (HP)   X  .75   (LF)   X  23.5  X  9  , 

^^"^^^^ 7   (EVAP.)   X  2000 ^^^"^^ 

1.93  tons.  Adding  10  per  cent  for  banking  fires,  etc.,  gives 
2yi  tons  per  day.  If  the  compressor  is  run  condensing  the 
coal  consumption  would  be  about  l}i  tons  per  day. 

Assuming  the  cost  of  coal  at  $6  a  ton  as  above  and  allow- 
ing $5  for  interest,  depreciation  and  upkeep  cost  per  day, 
the  compressor,  running  non-condensing,  shows  a  saving  of 
$6.25  per  day,  and  running  condensing,  a  saving  of  $8.50 
per  day,  over  running  the  steam  hammers  direct  by  steam. 

Changes  Needed  for  Air  Operation 

Where  steam  hammers  are  to  be  operated  by  air,  it  is  of 
vital  importance  to  have  the  steam  hammer  piston  valve 
ground  to  fit  its  cage.  The  valves  and  cages  furnished  by 
the  steam  hammer  manufacturers  are  supposed  to  be  equally 
good  for  steam  or  air  but  this  of  course  is  impossible,  since 
with  a  large  steam  piston  valve  with  no  rings,  a  loose  fit  is 
necessary  to  allow  for  expansion. 

It  is  also  quite  essential  to  have  a  much  larger  receiver 
than  is  usually  furnished  with  the  compressor,  and  a  good 
idea  is  to  have  two,  one  at  the  compressor  and  the  other  as 
close  as  possible  to  the  hammers. 

Advantages  of  Using  Air 

1.  The  close  fitting  valve,  which  can  be  used  on  a  steam 
hammer,  when  operated  with  air,  accounts  for  a  lot  of  the 
saving  obtained.  With  loosely  fitted  steam  valves  a  great 
portion  of  the  steam  leaks  through  into  the  exhaust  without 
doing  any  work  whatever. 

2.  There  is  no  condensation  in  the  pipe  lines  or  in  the 
hammer  when  operating  with  air.  This  condensation,  when 
operating  with  steam  is  quite  a  serious  matter  and  it  is  gen- 
eral practice  to  allow  the  hammers  to  float  (that  is,  operate 
on  short  stroke)  in  order  to  keep  the  hammers  warm  and  cut 
down  the  amount  of  condensation.  It  is  also  necessary  to 
float  the  hammers  for  about  a  half  hour  before  using  in  the 
morning,  to  get  them  heated  up.  In  this  method  of  course 
there  is  a  great  waste  of  steam,  while  with  the  use  of  air  the 
hammer  is  ready  to  operate  at  any  time;  and  when  the  job 
is  finished,  the  hammer  may  be  shut  off  completely  by  the 
valve  in  the  pipe  line,  thus  cutting  out  the  leakage  and  loss 
of  air  when  the  hammer  is  not  working. 

3.  When  using  steam,  the  piston  rod  pwicking  has  to  be 
renewed  once  or  twice  a  week,  because  there  is  danger  that 
the  packing  will  bum  out  and  allow  the  condensed  steam  to 
fall  on  the  work  and  on  the  operators.  With  air,  one  set  of 
piston  rod  packing  will  last  four  or  five  months. 

4.  With  steam  there  is  always  a  certain  amount  of  hot 
water  dripping  down  on  the  men.  With  air  this  is  done  away 
with,  and  as  the  whole  hammer  remains  cold,  the  machine 
is  much  more  comfortable  for  a  man  to  work  with.  This  is 
especially  desirable  in  changing  dies  after  a  job  is  done. 

5.  It  is  a  simple  matter  to  lubricate  the  air  hammer  and 
of  course  a  great  deal  less  oil  is  used  than  with  steam,  with 
which  the  water  washes  the  lubricant  away. 

6.  A  more  snappy,  lively  blow  is  obtained  with  air  than 
with  steam,  therefore,  better  work  is  turned  out,  with  an 
increase  in  production  amounting  to  10  or  15  per  cent. 

7.  The  exhaust  from  the  hammers  can  be  piped  down,  to 
blow  the  scale  off  the  dies,  thus  obviating  the  use  of  a  separate 
low  pressure  blower  system. 


Manufacturing  Standard  Locomotive  Repair  Parts 

A  Method  of  Standardizing  and  Manufacturing  Loco- 
motive   Repair    Parts    in    Central    Production    Shops 

BY  M.  H.  WILLIAMS      - 


WHEN  manufacturing  repair  parts  for  locomotives  in 
central  production  shops,  it  is  desirable  that  they 
be  machined  to  as  near  the  finished  state  as  possible 
since,  owing  to  quantity  production  and  the  use  of  modem 
machines,  finishing  done  in  this  department  will  cost  less 
than  when  done  in  repair  shops.  In  addition,  the  reduction 
of  finish  machine  operations  in  back  shops  increases  shop 
output  and  capacity.  In  order  to  determine  the  surfaces 
which  may  be  finished  and  their  respective  sizes,  the  manu- 
facturing department  must  carefully  study  local  manufac- 
turing conditions;  also  the  condition  of  machines  and  tool 
equipment  in  the  home  and  smaller  shops  where  repair  parts 
are  to  be  used,  an  attempt  being  made  to  meet  the  average 
requirements  of  all  these  shops. 

Relation  Between  Production  and  Repair  Shops 

In  many  respects  the  relations  existing  between  the  central 
production  shop  and  repair  shops  is  similar  to  that  which 
exists  between  manufacturing  concerns  and  their  customers. 
In  each  case  the  manufacturer  must  cater  to  the  requirements 
of  the  user  and  supply  goods  that  will  best  meet  the  require- 
ments and  unless  this  be  the  practice,  the  shops  where  these 
parts  are  used  will  not  receive  the  maximum  benefits. 

It  is  important  to  determine  the  number  of  articles  that 
may  profitably  be  made  at  one  time  in  the  central  shop  with- 
out overburdening  the  stock  account.  The  nature  of  these 
articles,  machines  available  or  contemplated,  requirements  of 
repair  shops  and  costs  are  also  important  factors.  To  give  a 
few  illustrations,  articles  that  should  be  made  on  automatic 
machines  can  best  be  centralized  in  this  shop.  Work  made 
on  turret  lathes  should  to  a  lesser  extent  be  centralized  de- 
pending largely  on  the  number  required  at  one  time.  Planer 
work  on  articles,  several  of  which  may  be  set  up  on  the 
planer  at  one  time,  can  as  a  rule  be  finished  more  cheaply 
in  the  central  shop.  Where  the  nature  of  the  work  is  such 
that  only  one  piece  can  be  planed  at  a  time  there  is  not  much 
to  be  gained  by  doing  this  in  the  large  central  shop  as  the 
work  of  setting  up  and  machining  will  be  practically  the 
same  wherever  it  is  done.  Ordinary  lathe  work  can  usually 
be  done  as  cheaply  in  one  shop  as  another.  All  that  will  be 
gained  in  the  central  shop  will  be  the  greater  output  that 
follows  as  a  result  of  more  modem  tools,  better  supervision, 
facilities  for  handling  and  the  use  of  gages  and  templets 
that  would  be  justified  for  the  central  shop,  but  would  hardly 
be  warranted  in  each  of  the  smaller  shops. 

Standardizing  Semi-Finished  Parts 

In  order  to  standardize  the  articles  to  be  made,  each  should 
be  carefully  analyzed  and  a  standard  set  to  govern  the  follow- 
ing: step  or  grade  sizes  of  bearing  surfaces,  diameters,  toler- 
ances, grades  of  finish  and  bearing  surfaces  that  can  be 
finished  complete  in  the  central  shop.  An  example  of  this  is 
the  straight  body  or  bearing  surfaces  of  side  rod  knuckle 
pins  and  bushings.  When  setting  these  sizes  a  number  of 
points  must  be  taken  into  consideration  such  as  the  com- 
pression of  the  bushings  when  forced  into  the  rod  and  the 
amount  that  should  be  allowed  for  running  fits. 

By  step  or  grade  sizes  is  meant  the  steps  in  sizes  such  as 
1%  in.,  1^  in.,  1^  in.,  etc.,  necessary  to  allow  for  wear 
of  the  part  to  which  it  is  to  be  applied,  or  where  the  piece 
used  for  repairs  must  be  larger  or  smaller  than  called  for  on 
the  original  drawings.    Step  sizes  will  apply  largely  to  all 


motion  pins.  Surfaces  that  are  to  be  rough  machined  at  tbe 
time  of  manufacture,  the  sizes  being  made  suitable  to  best 
meet  the  conditions  when  fitting  to  the  place  intended,  include, 
for  example,  the  taper  ends  of  knuckle  and  valve  motion 
pins,  the  outside  diameters  of  bushings  for  the  above,  crank 
pin  fits  in  wheel  centers,  etc. 

In  order  that  nuts  shall  accurately  fit  the  threaded  ends 
of  crosshead  pins,  crank  pins  and  similar  articles,  standards 
and  limits  should  be  set  governing  the  maximum  and  mini- 
mum thread  sizes.  This  is  important  as  a  number  of  screw 
threads  used  on  locomotives  are  not  regular  U.  S.  screw 
threads.  A  number  of  different  tapers  are  used  in  locomo- 
tive work  and  it  is  not  suggested  that  these  be  changed. 
However,  it  is  quite  essential  that  each  shop  use  gages  and 
reamers  of  the  correct  taper;  i.  e.,  where  the  drawings  call 
for  a  taper  of  }i  in.  per  ft.,  this  should  be  uniform  in  all 
shops.  This  subject  is  of  interest  to  the  central  shop  in  order 
that  parts  produced  there  shall  fit  properly. 

In  order  to  give  the  readers  the  benefit  of  what  has  been 
done  in  various  shops  in  the  way  of  standardizing  articles 
used  for  repair  work,  a  few  representative  cases  will  be  given 
showing  the  method  followed  when  working  up  this  data. 

Side  Rod  Knuckle  Pins 

For  parts  of  this  nature  some  of  the  surfaces  can  be  fin- 
ished complete  at  the  time  of  manufacture  in  the  central  shop. 
For  example,  these  pins  can  be  made  to  standard  lengths, 
the  threads  cut,  the  holes  for  taper  pins  or  cotter  keys  drilled 
and  key-ways  milled.  This  part  of  the  machining  operation 
would  be  the  same  for  pins  for  a  standard  new  rod  or  for 
those  made  larger  than  drawing  sizes  such  as  are  used  in 
rods  that  have  been  worn  and  reamed.  This  now  leaves 
the  two  taper  ends  and  the  body  to  be  considered.  Concern- 
ing the  two  taper  ends,  it  will  be  assumed  that  on  the  score 
of  economy  and  high  grade  of  repairs,  the  taper  holes  in  rods 
when  undergoing  repairs  are  reamed  barely  enough  to  insure 
a  tme  taper,  and  that  the  knuckle  pins  will  each  be  indi- 
vidually machined  to  the  correct  size  to  fit  these  holes.  This 
makes  it  desirable  to  manufacture  the  pins  in  step  sizes 
which  should  be  slightly  larger  than  required  so  that  they 
may  be  drawn  from  stock  at  the  time  of  repairs  and,  with  a 
small  amount  of  tuning  or  grinding,  fitted  to  the  rod.  The 
diameter  of  the  two  tap)er  ends  will  be  largely  governed  by 
the  diameter  of  the  body  or  bearing  portion,  the  taper  used 
and  the  length.  Step  sizes  can  readily  be  set  for  these  in 
the  following  manner. 


k4-^-?^- 


Fig.   1 — Typical   Proportions  of   Rod    Knuckle   Pin 

For  the  purpose  of  illustration  a  knuckle  pin  of  the  con- 
ventional shape  and  size  is  shown  in  Fig.  1  with  the  diameter 
of  body  C  equal  to  4  in.,  the  length  of  body  E  being  2  in. 
and  each  taper  end  being  1  in.  long.  The  total  taper  is  1  in. 
per  foot  which  is  regular  from  end  to  end.   It  is  evident  that 
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the  4  in.  body  size  can  be  maintained  as  long  as  the  small 
end  of  the  larger  taper  is  equal  to  or  greater  than  4  in.  and 
the  smaller  taper  at  D  does  not  exceed  4  in.  Therefore  a  pin 
with  a  4  in.  body  can  be  made  to  fit  any  rod  coming  within 
this  range  by  machining  the  two  taper  ends.  Where  the  rod 
has  been  reamed  above  4  in.  at  the  taper  D,  it  becomes  neces- 
sary to  make  use  of  a  pin  with  a  body  larger  than  4  in.  and 
in  this  case  step  sizes  should  be  adopted.  In  order  to  reduce 
the  number  of  step  sizes  to  a  minimum,  it  is  advisable  to 
make  the  advances  between  the  steps  as  large  as  the  design 
of  pin  will  admit. 

The  maximum  difference  that  can  be  allowed  in  step  sizes 
as  above  mentioned  will  be  governed  by  the  taper  and  length 
of  the  body  E,  the  formula  for  which  is  as  follows :  taper  per 
inch  equals  taper  per  foot  divided  by  12;  maximum  step 
size  equals  taper  per  inch  multiplied  by  length  of  body  E. 
With  the  pin  in  question  the  total  taper  is  1  in.  per  ft.,  or 
0.0833  in.,  which  equals,  when  multiplied  by  2  (the  body 
length),  0.166  in.  This  is  the  largest  amount  the  step  sizes 
can  advance  from  one  size  to  another  with  a  pin  of  the  size 
and  taper  shown  in  Fig.  1  at  the  same  time  insuring  a  full 
surface  on  the  body  E  and  the  two  taper  ends.    The  above 
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;■':;'  "^       Fig.     2 — Proposed     Step     Sizes     for     Knuckle     Pin* 

method  may  be  followed  for  any  degree  of  taper  or  length 
'  of  body. 

By  a  similar  calculation  the  maximum  size  at  the  large 
end  of  taper  A  is  found.  With  the  pin  in  question  the  dis- 
tance from  the  large  end  of  the  pin  to  the  smaller  taper  at  D 
is  3  in.  Multiplying  0.0833  by  3  equals  .250  in.  Therefore 
the  greatest  possible  diameter  for  this  pin  at  A  will  be  4.250 
in.,  or  4^  in.  Likewise  for  a  pin  which  is  A%.  in.  at  the 
large  end  A,  the  smallest  taper  at  D  will  be  the  same  as  the 
body,  or  4  in.  The  least  diameter  of  the  small  taper  at  D 
will  be  0.166  in.  less  than  the  body  size,  or  4  in.  minus 
0.166  in. =3. 834  in.  Therefore  a  pin  that  has  been  blanked 
out  4^  in.  at  A  and  4  in.  at  D  can  be  refitted  where  the 
taper  at  D  is  not  larger  than  4  in.  or  smaller  than  3.834  in. 
To  make  the  larger  taper  at  A  greater  than  4^  in.  with  a 
4-in.  body  will  only  result  in  additional  machining  at  the 
time  of  fitting  to  the  rod.  It  is  therefore  evident  that  to  meet 
all  conditions  the  4  in.  body  pin  should  be  blanked  out  in 
the  central  production  shop  with  the  large  taper  at  A  equal 
to  454  in.  and  the  smaller  taper  at  D  equal  to  4  in. 

The  next  question  to  be  considered  is  the  largest  step  sizes 
necessary  when  fitting  a  pin  to  a  rod  that  has  been  reamed 
larger  than  4  in.  at  the  taper  D.  It  is  evident  that  the  pin 
(Fig.  1)  cannot  be  used  as  the  smaller  of  the  two  tapers 
would  not  true  up.  Calculations  have  shown  that  for  the  pin 
in  question  the  step  sizes  may  theoretically  be  advanced  by 
0.166  in.  but  for  simplicity,  it  is  advisable  to  make  use  of 
step  sizes  agreeing  with  common  fractions  or  easily  remem- 
bered decimals.  In  this  case  the  step  sizes  may  be  ]/%  in.  or 
5/32  in.  or,  in  decimals  0.150  in.,  this  being  a  question 
generally  settled  after  going  over  the  requirements  for  both 
the  pins  and  reaming  sizes  for  bore  of  bushings.  For  the  pin 
in  question  a  step  size  of  0.150  in.  would  fit  in  very  well. 
It  is  not  the  purpose  at  this  time  to  go  into  the  relative  merits 
of  common  and  decimal  fractions.  However,  for  such  work  as 
fitting  knuckle  pins  and  general  central  production  products 


decimals  have  decided  advantages  and  where  setting  step 
sizes  their  use  is  to  be  recommended. 

A  taper  of  1  in.  per  ft.  has  been  considered  thus  far  but  if  a 
greater  taper  is  called  for,  such  as  1 5^  in.  per  ft.,  the  step  sizes 
may  be  advanced  by  ^  in.  On  the  other  hand  a  lower  taper 
will  reduce  the  step  sizes.  In  either  case  the  larger  pin  will 
start  in  where  the  smaller  one  leaves  off.  In  some  cases, 
especially  where  grinding  is  practiced  when  fitting  the  pins 
to  the  rods,  it  is  advisable  to  use  two  or  more  step  sizes  for 
the  taper  ends  for  each  body  step  size.  As  an  illustration 
in  the  case  of  the  pins  explained  having  step  sizes  of  0.150 
in.,  the  body  step  sizes  would  advance  by  0.150  in.  and  the 
taper  ends  by  0.075  in.  Fig.  2  illustrates  in  outline  a  knuckle 
pin  similar  to  that  shown  in  Fig.  1  with  two  larger  sizes 
superimposed  on  the  original.  This  will  serve  to  show  more 
fully  the  plan  of  setting  step  sizes. 

Detail  step  sizes  for  knuckle  pins  such  as  would  be  re- 
quired for  repair  work  are  shown  in  Fig.  3,  together  with 
directions  for  all  extra  operations,  limits,  method  of  manu- 
facture and  general  information.  These  lists  are  generally 
shown  in  blue-print  form  and  often  show  pins  for  several 
classes  of  locomotives  on  a  single  print.  They  have  the  ad- 
vantage that  at  the  time  of  manufacture  the  central  shop  will 
have  complete  instructions  as  to  the  sizes,  surfaces  to  be  fin- 
ished or  left  rough,  etc.  Likewise  the  repair  shops  will  know 
what  is  being  manufactured.  Fig.  3  calls  for  the  pins  to 
be  casehardened  on  all  surfaces  except  the  thread,  and  as  a 
result  of  following  this  practice  it  would  be  necessary  to 
grind  the  surfaces  when  fitting  rods.  Unfortunately  many 
railroad  shops  are  not  equipped  with  adequate  grinding  ma- 
chines and  to  meet  this  condition  the  pins  are  often  supplied 
ground  on  the  body  and  carburized,  which  permits  turning 
the  taper  ends  on  a  lathe  and  afterwards  hardening.  The 
body  being  to  correct  size  does  not  require  machining  at  the 
time  of  fitting  to  the  rod,  so  that  this  operation  is  eliminated. 

Where  the  bodies  of  pins  are  ground  to  exact  sizes  all  pins 
of  the  same  nominal  size  will  have  interchangeable  bodies 
and  as  a  result  it  is  not  necessary  to  finish  the  bodies  when 
used  for  repairs.  Fig.  3  also  calls  for  the  body  to  be  ground 
0.015  in.  larger  than  the  finish  size  previous  to  caseharden- 
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Fig.  3 — Knuckle  Pin   Dimensions  in  Detail 


Class 
M  .. 
M  .. 
M  .. 
M    .. 


A 

4.250  in. 
4.400  in. 
4.559  in. 
4.700  in. 


B 

4  in. 
4. ISO  in. 
4.300  in. 
4.450  in. 


C 

1  in. 
1  in. 
1  in. 
1  in. 


D 

2  in. 
2  in. 
2  in. 
2  in. 


E 

1  in. 
1  in. 
1  in. 
1  in. 


F  G 

lyi'in.  2  in. 

1 J4  in.  2  in. 

IV^  in.  2  in. 

1 54  in.  2  in. 


H 

1  in.  Standard 

1  in.  1st    Step 

1  in.  2nd  Step 

1  in.  3rd   Step 


Note — Blank  out  body  B  between  0.20  in.  and  0.30  in.  large.  Center 
and  grind  0.010  in.  large.  Caseharden  all  over  except  threads.  Grind 
body  B  to  sizes  given,  using  limits  of  plus  or  minus  0.001  in.  Place  in 
stock. 


ing,  this  being  a  practice  not  generally  followed  in  railway 
shops  but  quite  common  in  manufacturing  concerns.  It  is 
done  for  the  following  reasons:  the  pin  or  similar  article  as 
it  comes  from  the  automatic  machine  or  turret  lathe  will 
often  run  out  of  true  on  its  centers  and  if  casehardened  in 
this  condition  the  grinding  will  remove  a  greater  amount  of 
the  casehardening  from  one  side  of  the  pin.  This  possibility 
is  avoided  by  first  grinding.  Again  this  rough  grinding  be- 
comes the  finishing  operation  for  the  blanking  out  operation 
and  as  a  result  it  is  not  necessary  to  hold  the  blanking  opera- 
tion to  such  close  limits  which  results  in  greater  output  The 
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saving  in  time  when  blanking  out  and  the  decreased  number 
of  spoiled  pieces  will  generally  be  found  sufficient  to  offset 
the  cost  of  grinding.  Actually  the  rough  grinding  on  a  suit- 
able machine  only  takes  from  two  to  three  minutes. 

Knuckle   Pin  Bushings 

It  is  evident  that  the  bore  of  knuckle  pin  bushings  should, 
where  possible,  be  finished  a  definite  amount  larger  than  the 
knuckle  pin  body  at  the  time  of  manufacture  in  order  to  allow 
for  the  necessary  running  fit  between  the  two.  When  deter- 
mining the  bore  size  the  fact  must  be  remembered  that  the 
bore  will  be  reduced  to  a  certain  extent  when  pressed  into 
the  rod  owing  to  compression.  In  addition,  there  is  the  factor 
of  the  rod  holes  for  the  bushings  not  being  a  true  circle  or 
regular  from  end  to  end  which  will  result  in  the  bore  of 
bushings  after  application  taking  to  a  certain  extent  the  same 
shape  as  the  rod  bore.  This  irregularity  will  be  governed 
by  the  thickness  of  bushing  walls  and  is  a  question  of  the 
bushing  giving  way  to  the  rod  or  vice  versa.  The  amount 
the  bore  will  compress  is  generally  determined  by  making 
actual  measurements  of  bushings  before?  and  after  pressing 
in  the  rod  and  noting  the  differences. 

The  question  of  tools  and  appliances  in  repair  shops  for 
the  purpose  of  truing  the  rod  bores  will  have  quite  an  in- 
fluence on  the  proposed  bore  sizes.  That  is,  if  the  repair 
shops  are  well  equipped  with  grinding  machines,  adjustable 
reamers  or  suitable  boring  machines  for  correcting  irregu- 
larities in  the  rods,  the  amount  the  bushing  bore  is  larger 
than  the  pin  body  can  be  set  with  sufficient  accuracy  so  that 
it  may  be  made  right  at  the  time  of  manufacture,  thus  meet- 
ing the  average  requirements  of  pin  and  bushing  fitting  and 
avoiding  individual  fitting  at  the  time  of  making  locomotive 
repairs.  Where  this  condition  does  not  exist  it  is  generally 
necessary  to  fit  each  pin  to  its  companion  bushing. 

On  some  roads  it  has  been  recommended  that  there  be  from 
0.005  to  0.008  in.  lost  motion  between  pin  and  bushing  when 
the  bushing  is  home  in  the  rod,  in  order  to  allow  for  the  flow 
of  oil  and  the  weaving  of  the  rods  when  in  service.  To  this 
amount  must  be  added  about  0.004  in.  to  compensate  for  the 
closure  of  the  bushings  resulting  from  forcing  into  place. 
This  indicates  that  the  bore  diameter  should  be  from  0.012 
in.  to  0.015  in.  larger  than  the  diameter  of  the  pin  body. 
(The  foregoing  applies  to  repair  shops  that  make  a  practice 
of  truing  the  rod  bores  when  irregular.) 

Bushings  which  form  a  bearing  for  the  knuckle  pins  should 
be  as  true  as  possible.  Good  practice  has  shown  that  the 
bore  should  be  ground  after  blanking  out  in  the  case  of  soft 


The  outside  diameters  are  generally  turned  when  applying 
in  the  rod,  therefore  setting  of  step  sizes  will  be  governed 
largely  by  the  average  enlargement  of  the  rod  holes  into 
which  they  are  to  be  fitted.  Generally  if  these  advance  b}' 
3/16  in.  or  ]/^  in.  all  conditions  will  be  met.  These  sizes 
are  also  shown  in  Fig.  4. 

Selective  Casehardening 

By  a  process  of  selective  casehardening  the  bore  of  a  bush- 
ing may  be  made  hard  and  the  outside  and  ends  soft,  thus 
making  it  possible  to  turn  the  outside  of  hardened  bushings. 
This  is  done  in  the  following  manner:  After  completion  of 
the  machine  work,  the  oil  holes  are  filled  with  fire  clay  and 
the  bushings  filled  with  casehardening  compound,  retained  in 
the  bushing  by  caps  A  and  B  and  bolt  C,  Fig.  5.  These 
bushings  are  then  placed  in  regular  casehardening  boxes,  the 
space  between  the  box  and  the  bushings  being  filled  with 
burned  foundry  sand  and  the  box  heated  in  the  usual  man- 
ner. When  removing  from  the  furnace,  the  end  caps  are 
removed,  the  compound  emptied  out  and  the  bushings 
quenched.   This  results  in  the  bore  being  hard.   However,  as 
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Fig.   4 — Step   Sizes  for   Knuckle   Pin    Bushings 

Class  A 

M AYa  in. 

M   AH  in. 

M   5       in. 

M    S%  in. 

Note — Blank  out  and  bore  0.008  in.  small 
way.  Caseharden  bore,  leaving  outside  soft, 
tising  limits  of  plus  or  minus  0.001  in 


B 

C 

4.015  in. 

2  in. 

Standard 

4.165  in. 

2  in. 

1st    Step 

4.315  in. 

2  in. 

2nd  Step 

4.46S  in. 

2  in. 

3rd  Step 

Drill   oil   hole   and   mill   oil 
Grind   bore   to   sizes   given, 
Place  in  stock. 


steel  bushings,  or  ground  after  casehardening  for  the  hard 
bushings.  Where  this  grinding  is  done  in  the  central  shop 
a  large  number  of  bushings  may  be  ground  in  a  batch  on 
internal  grinding  machines  at  a  small  cost.  The  number  of 
step  sizes  of  bushing  bore  will  be  governed  by  the  knuckle 
pin  body  diameter,  that  is,  they  must  be  some  0.012  in.  to 
0.015  in.  larger  than  the  pin  body  sizes  as  shown  in  Fig.  3. 
A  table  of  bushing  sizes  is  shown  in  Fig.  4. 


Fig.  5 — Arrangement  for  Case   Hardening   Bushing   Interior 

the  ends  and  outside  were  not  carburized  these  surfaces  re- 
main soft  and  may  be  turned  as  readily  as  soft  steel  or  iron. 
This  process  has  the  advantages  of  hard  center  and  soft  out- 
side that  admits  of  the  central  sh(^  grinding  the  bore  and 
any  shop  applying. 

As  in  the  case  of  knuckle  pins,  it  is  advisable  to  prepare 
tracings  showing  the  dimensions  for  blanking  out,  finishing 
and  other  operations  such  as  drilling  oil  holes,  milling  oil 
ways,  etc. 

Valve  Motion  Pins  and  Bushings 

It  is  doubtful  whether  any  part  of  locomotive  repairs  should 
receive  more  careful  attention  than  fitting  the  valve  motion 
pins  and  bushings  to  the  levers  and  to  each  other.  If  there 
is  too  much  lost  motion  between  pins  and  bushings  the  valve 
will  not  function  properly.  On  the  other  hand  if  they  are 
fitted  too  closely  there  is  the  possibility  of  heating  and  bind- 
ing that  often  causes  engine  failures.  These  pins  are  com- 
parative small  articles  that  lend  themselves  to  quantit}'  pro- 
duction on  automatic  screw  machines  in  the  central  shop 
where,  with  suitable  machinery,  the  bushing  bores  and  body 
sizes  of  pins  can  be  ground  to  gage  sizes  and  will  properly 
fit  each  other.  As  a  result,  at  time  of  repairing  the  locomo- 
tive and  the  work  of  applying  will  be  reduced  owing  to  these 
surfaces  having  been  previously  finished. 

Interchangeability,  or  the  standardization  of  running  fits 
is  important.  In  some  shops  it  is  the  practice  to  fit  each  pin 
body  to  its  companion  bushing  bore  and  not  maintain  a 
standard  size  for  the  two  and  as  a  result  of  this  lack  of 
uniformity,  the  levers  so  joined  must  be  kept  in  pairs  and 
applied  to  the  same  locomotive.  This  requires  individual 
fitting  of  these  two  parts  in  addition  to  fitting  each  to  the 
levers.  Where  the  bodies  of  pins  and  the  bores  of  bushings 
are  each  ground  to  standard  gages  these  surfaces  become 
interchangeable  and  as  a  result,  companion  levers  need  not 
be  kept  in  pairs;  also  the  pins  or  bushings  may  be  fitted  to 
the  levers  independently  of  each  other.  This  independent 
fitting  is  in  many  respects  an  assistance  to  the  repair  shop 


454 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No.  7 


as  follows:  first,  the  cost  of  machining  at  the  time  of  repairs 
is  reduced  on  account  of  eliminating  the  fitting  of  the  pin 
body  and  bushing  to  each  other;  second,  when  several  loco- 
motives of  the  same  class  are  undergoing  repairs  all  similar 
levers  may  be  repaired  in  lots,  which  is  more  economical  than 
changing  from  one  lever  to  another  for  each  pin  or  bushing; 
third,  it  is  not  necessary  to  keep  levers  in  pairs  or  place  them 
back  on  the  same  locomotive.  This  interchangeability  can  be 
applied  to  practically  all  levers  with  the  possible  exception 
of  that  holding  the  link  block,  which  is  liable  to  be  of  vary- 
ing size  and  require  individual  fitting. 

.^;^:  Step  Sizes  for  Valve  Motion  Pins 

In  many  respects  valve  motion  pins  and  bushings  are 
smaller  editions  of  knuckle  pins  and  bushings  and  the  same 
general  rules  will  apply.  When  setting  step  sizes  for  bush- 
ing bores  and  pin  bodies,  it  is  advisable  to  consider  the 
number  of  reamers  and  gages  that  will  be  required  and 
combine  the  sizes  where  possible  in  order  to  reduce  these  to 
a  reasonable  number.  The  pins  will  have  bodies  of  varying 
lengths  and  to  attempt  to  make  the  step  sizes  as  great  as  the 
tapers  will  admit  of  is  liable  to  lead  to  complications.  There- 
fore, it  has  been  found  good  practice  to  adopt  sizes  varying 
by  1/16  in.  for  the  pin  body  and  bushing  bore.  That  is, 
assuming  that  the  drawings  call  for  bodies  2  in.  in  diameter, 
the  first  oversize  is  2  1/16  in.,  the  next  2%  in.  and  so  on 
providing  the  valve  rods  are  sufficiently  large  to  admit  of  the 
extra  size  without  reducing  their  strength  below  the  danger 
point. 

The  smaller  of  the  two  taper  ends  should,  as  in  the  case 
of  the  knuckle  pin,  be  made  in  sizes  to  equal  the  body  and 
the  larger  end  such  size  as  may  be  necessary  in  order  to 
continue  the  taper  from  the  small  to  the  large  end. 
/.  The  holes  for  the  cotter  keys  and  the  key  to  prevent  the 
pin  from  turning  may  be  drilled,  the  end  threaded  and  after- 
wards casehardened,  or  where  used  in  a  soft  state,  the  body 
may  be  ground  to  standard  gage  or  micrometer  size.  The 
taper  ends  are  in  some  cases  ground  to  step  sizes  at  the  time 
of  manufacture  so  that  they  may  be  fitted  by  simply  reaming 
the  lever  to  the  required  size.  In  other  cases  these  surfaces 
are  only  rough  machined  at  the  time  of  manufacture  and 
when  fitting,  the  taper  ends  are  ground  to  fit  the  levers. 
Both  of  these  practices  have  certain  advantages.    Where  the 
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Fig.  6 — Step  Sizes  for  Eccentric  Rod  Pins 


Class            A                B  C        D        E 

M     2.250  in.  2      in.  1  in.  3J4  in.  1  in. 

M     2.312  in.  2^  in.  1  in.  3%  in.  1  in. 

hi 2.387  in.  2^  in.  1  in.  3^  in.  1  in. 


F 

IJiin. 


G 

IHin. 
IJi  in. 


H 

1%  in.  Standard 

114  >"•  1<^    Step 

in.  " 


1  ^  in.   1  >t  in.   lyA 

1^  in.  1^  in.   1}4  in.  2nd  Step 


Note — Blank  out  body  B  0.020  in.  large.  Center  and  grind  0.010  in.  large. 
Caseharden  all  over  except  thread'.  Grind  body  B  to  sizes  given,  using 
limits  of  plus  or  minus  0.001  in.    Place  in  stodc. 

tapers  are  ground  they  may  be  fitted  in  any  shop  by  simply 
reaming  the  levers.  To  offset  this,  it  becomes  necessary  to 
maintain  a  greater  variety  of  pins  of  differing  step  sizes, 
also  maintaining  a  uniform  taper  of  reamers  in  all  shops. 
This  is  at  times  a  difficult  problem  and  another  objection  is 
that  of  enlarging  the  holes  owing  to  the  more  frequent  ream- 
ing which  will  hasten  the  time  that  the  levers  must  be 
scrapped. 

Simply  reaming  the  levers  enough  to  true  the  surfaces  of 
the  holes  and  fitting  the  pins  to  the  same  will  insure  a  longer 
life  of  the  levers  and  reduce  the  number  of  step  sizes  kept  in 


stock.  However,  where  the  pins  are  casehardened  it  is  neces- 
sary to  grind  the  taper  ends,  making  grinding  machines  nec- 
essary in  shops  where  these  are  applied,  or  resort  to  selective 
casehardening.  The  latter  plan  of  finishing  each  pin  to  fit 
the  hole  has  in  practice  been  found  to  be  the  more  desirable. 
The  step  sizes  of  eccentric  rod  pins  are  plainly  shown  in 
Fig.  6. 

The  nominal  diameter  of  the  bore  of  valve  motion  lever 
bushings  will  be  governed  by  the  sizes  of  pins  they  are  to 
pair  with.  The  amount  that  should  be  allowed  for  a  running 
fit  between  the  pin  and  bushing  has  never  been  well  estab- 
lished for  locomotive  work.  However,  in  some  shops  it  is 
the  practice  to  allow  from  0.003  in.  to  0.005  in.  play  be- 
tween these  two  parts  and  this  practice  appears  to  be  satis- 
factory, it  having  been  found  that  less  than  this  minimum 
amount  is  liable  to  cause  heating  or  galling,  and  more  than 
the  maximum  amount  too  much  lost  motion.  In  addition  to 
the  amount  that  should  be  allowed  for  the  running  fit,  an 
allowance  will  have  to  be  made  for  the  compression  of  the 
bore  when  forcing  the  bushing  into  the  lever.  As  a  result  of 
these  two,  practice  has  shown  that  the  bore  of  bushings  when 
completed  in  the  central  shop  should,  as  a  general  rule  be 
from  0.006  in.  to  0.008  in.  larger  than  the  pin  body  diameter. 
When  setting  step  sizes  governing  manufacture  it  will  be 
found  advisable  to  keep  within  these  limits. 

At  the  time  of  fitting  to  the  levers,  eccentric  rod  bushings 
are  turned  or  ground  on  the  outside  to  fit  the  holes.  There- 
fore it  is  not  necessary  to  maintain  close  sizes  when  blanking 
out.  Generally  making  this  diameter  in  steps  of  1/16  in.  or 
%  in.  larger  than  the  drawing  sizes  will  be  found  satisfactory 
for  the  average  run  of  levers.  In  many  cases  the  outside 
diameter  is  increased  in  step  sizes  similar  to  the  bore.  The 
bushings  are  made  principally  from  bar  stock  or  seamless 
tubing.  When  made  from  either  materal  it  is  advisable  to 
ream  the  bore  at  the  time  of  manufacture  about  0.010  in. 
small  and  finish  grind  to  such  diameters  as  may  be  deter- 
mined upon.  Where  the  bushings  are  hardened  the  grinding 
is  done  after  the  hardening  and  should  be  to  close  limits  and 
measured  and  checked  with  plug  gages.  While  manufactur- 
ing, the  oil  holes  may  be  drilled,  oil  ways  milled  and  other 
work  that  may  be  necessary  performed. 

These  bushings,  like  the  side  rod  knuckle  pin  bushings, 
may  be  selectively  casehardened  as  shown  in  Fig.  5.  Where 
this  practice  is  followed  they  may  be  turned  and  are  there- 
fore readily  applied  in  any  shop. 

Cross-Head  and  Crank  Pins 

Cross-head  pins  are  larger  editions  of  side  rod  knuckle 
joint  pins  such  as  have  been  previously  explained.  There- 
fore the  same  general  methods  may  be  followed  when  deter- 
mining upon  sizes  and  planning  for  their  manufacture.  These 
pins  except  in  the  larger  sizes  may  readily  be  blanked  out  on 
turret  lathes,  the  key  ways  milled,  ends  threaded,  holes  drilled 
and  such  other  work  performed  as  may  be  called  for.  By 
determining  upon  standard  diameters  for  the  body  such  as 
4  in.,  5  in.,  etc.,  this  surface  may  be  ground  in  the  central 
shop  to  gage  or  micrometer  sizes  so  that  at  the  time  of  appli- 
cation to  the  crosshead  the  only  machine  work  necessary  will 
be  turning  the  taper  ends.  This  is  a  point  worthy  of  careful 
consideration.  By  making  the  body  to  a  standard  size  the 
front  end  brasses  may,  at  time  of  repairs,  be  bored  to  a 
standard  plug  gage  which  is  a  definite  amount  larger  than 
the  pin.  This  practice  will  make  it  possible  to  use  standard 
boring  cutters  for  all  rods  to  which  new  pins  are  applied, 
and  result  in  the  eventual  standardizing  of  this  part  of  the 
repair  work. 

In  order  to  provide  for  badly  worn  cross-heads  or  to  make 
use  of  worn  brasses,  it  is  at  times  necessary  to  use  step-sized 
pins,  but  there  are  so  many  variables  owing  to  different  de- 
signs of  cross-heads  that  it  would  be  difficult  to  set  a  hard 
and  fast  rule  to  govern  all  cases.     However  by  carefully 
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going  over  the  designs  and  requirements,  sizes  may  be  set 
to  cover  their  manufacture  and  finish  or  semi-finish,  as  may 
seem  desirable. 

The  larger  sizes  of  crank  pins  are  often  beyond  the  ca- 
pacity of  turret  lathes  and  must  from  necessity  be  blanked 
out  on  center  lathes.  However,  there  are  a  number  of  the 
smaller  sizes  that  come  well  within  the  range  of  the  larger 
turret  lathes  such  as  the  Steinle,  Gisholt,  Libby  and  similar 
classes.  On  account  of  the  number  of  these  required  it  will 
be  found  advisable  to  make  a  careful  study  of  the  possibilities 


Fig.  7 — Step   Sizes  for  Small   Crank   Pins 

Oass  A         BCDEFGHIJ 

M     6J4  in.   7  in.  6  in.  5  in.  4  in.  8  in.   54  in.  6  in.  5  in.  2  in.  Front  Standard 

M     6)i  in.  7  in.  6  in.  5  in.  4  in.  8  in.  ^  in.  6  in.  5  in.  2  in.  Front  1st    Step 

of  centralizing  their  manufacture.  One  practice  followed 
when  manufacturing  is  to  make  the  pins  to  correct  length, 
thread,  drill  center  holes  in  hollow  pins,  drill  holes  for  cotter 
or  taper  pins,  finish  collars  to  standard  sizes,  rough  turn  the 
bearing  surface  about  1/32  in.  large  and  rough  turn  the 
portion  fitting  the  wheel  center  some  ^  in.  to  ^  in.  large. 
After  the  completion  of  this  blanking  out  the  bearing  sur- 
faces are  ground  to  gage  sizes.  By  this  process  the  work  of 
fitting  to  the  wheel  center  is  materially  reduced.  Fig.  7 
shows  a  form  covering  crank  pins. 

(To  be  concluded  in  the  August  number.) 


of  sufficient  length  to  reach  all  cups  on  the  longest  loco- 
motive. J 

The  air  being  turned  on  at  the  reservoiT,  or  permanent 
connection  as  the  case  may  be,  the  operator  unscrews  all 
^-in.  plugs  and  with  the  gun  held  vertically  proceeds  to  fill 
the  cups  by  opening  the  small  >^-in.  standard  Qock  until 
such  time  as  he  feels  the  gun  begin  to  rise  up  and  out  of  the 
cup.  He  then  knows  that  the  cup  and  passages  to  the  pin 
are  filled  solidly  with  grease.  Continuing  the  <^)eration,  all 
cups  are  filled  in  a  remarkably  short  time.  The  length  of  the 
gun  permits  the  operator  to  reach  cups  behind  the  guides  or 
in  inaccessible  places.  It  has  been  found  that  by  the  use  of 
the  hose  coupling  shown  the  work  is  greatly  facilitated. 
Both  the  top  and  bottom  heads  or  ends  of  the  gun  are  shown 
to  be  knurled  so  that  recharging  the  gun  is  expedited  as  they 
are  screwed  home  by  hand. 

To  refill  the  gun,  the  conical  end  is  removed  and  a  9-in. 
piece  of  grease  is  pushed  in,  forcing  the  piston  back  to  its 
proper  place,  an  air  vent  taking  care  of  the  compression 
that  might  otherwise  occur.  It  has  been  found  that  rolling 
the  grease  in  graphite  not  only  reduces  the  friction  in  the 
cylinder,  but  introduces  just  enough  graphite  to  make  it  an 
ideal  lubricant.  When  it  is  considered  that  in  a  busy  time 
at  some  of  the  larger  terminals,  from  80  to  100  locomotives 
are  handled  every  ten  hours  and  that  twelve  men  on  three 
tricks,  or  four  men  on  a  trick  of  eight  hours,  are  required  to 
look  after  nothing  but  filling  grease  cups,  this  operation  is< 
not  a  matter  of  small  importance. 

Another  disadvantage  of  the  prevailing  method  of  filling 
the  cups  is  that  frequently  much  time  is  lost  by  the  operator 


Pneumatic   Grease    Gun 
BY   NORMAN   McCLEOD 

At  large  locomotive  terminals  a  great  deal  of  time  is  con- 
sumed and  engines  are  often  delayed  while  refilling  the 
grease  cup^s  of  main  and  side  rods.  Cinders  and  foreign 
gritty  substances  get  into  the  cups  and  finally  to  the  bearings, 
caused  by  the  present  practice  of  placing  caps  (which  are 
always  full  of  grease)  on  the  side  ixxls.  These  pick  up  for- 
eign substances  and  introduce  them  into  the  cups  when  the 
caps  are  replaced.  It  also  frequently  happens  that  the  cups 
are  not  easily  accessible  which  necessitates  moving  the  engine 
Even  then  the  caps  may  be  difficult  to  remove,  owing  to  the 
disadvantage  of  using  a  wrench  in  close  quarters.  All  of 
the  above  troubles  are  eliminated  and  over  one-half  of  the 
time  and  labor  is'  saved  by  the  use  of  a  pneumatic  grease 
gun,  such  as  has  been  designed  and  has  proved  a  success  on 
a  prominent  eastern  railroad. 

The  device  consists  of  a  3 -in.  brass  tube  cylinder  with  a 
conical  shaped  end  and  cap,  fitted  with  a  piston  and  rings, 
the  general  arrangement  being  shown  in  the  illustration. 
The  idea  is  to  have  all  grease  cup  caps  tapped  and  fitted 
with  a  standard  ^-in.  pipe  plug,  so  that  the  operator  with 
a  small  wrench  (often  with  his  fingers  alone)  can  remove 
the  plug  and  insert  the  conical  end  of  the  gun.  The  end 
of  the  gun  is  made  to  fit  loosely  into  the  ^-in.  plug  opening, 
the  gun  being  charged  with  a  9-in.  piece  of  3 -in.  diameter 
grease  which  has  been  previously  rolled  in  graphite.  Con- 
nection is  made  to  the  air  reservoir  at  small  engine  terminals, 
or  to  the  permanent  air  connections  at  each  side  of  the  in- 
spection or  ash  pits  at  other  terminals,  with  a  ^-in.  hose 


Pneumatic  Grease  Gun  for  Filling  Rod  Cup* 

in  not  being  able  to  replace  grease  cup  caps  owing  to  his 
having  tried  to  put  too  many  cakes  of  grease  into  the  cup. 
Mutilation  of  the  thread  also  is  common.  By  the  use  of 
the  gun,  these  and  many  other  similar  impediments  are 
eliminated. 

When  the  connection  is  made  to  the  main  reservoir,  it  is 
ad^^sable  to  blow  out  the  reservoir  at  certain  intervals  as 
more  or  less  dirt  and  sediment  collect  and  ought  not  to  be 
forced  into  the  grease  to  later  find  its  way  to  the  bearing. 
One  of  the  criticisms  of  the  device  in  its  present  form  is  its 
weight  (when  filled  the  gun  weighs  14  lb.)  and  no  doubt  if 
made  of  aluminum  it  would  be  considerably  lighter.  The 
weight  as  given,  however,  seems  to  be  necessary  to  make  the 
device  function  properly  as  it  insures  the  cups  being  abso- 
lutely filled  before  the  gun  begins  to  rise,  which  is  the  signal 
for  the  operator  to  shut  off  the  air. 
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BY  A.   M.   CANDY 

General  Engineer,  Westinghouse  Electric  &  Manufacturing  Co^  Pittsburgh,  Pa. 


ALTHOUGH  much  has  been  written  concerning  the  ap- 
plication of  arc  welding  to  railroad  equipment,  many 
roads  have  not  applied  the  process  as  extensively  as 
possible.  There  is  room  for  improvement  in  the  quality  of 
electric  welds  and  the  best  methods  of  producing  consistently 
good  welds  are  of  vital  importance  to  managements,  super- 
visors and  welders.  With  this  fact  in  mind  a  brief  review 
of  the  characteristics  of  good  arc  deposited  metal  will  be 
given,  showing  how  metal  can  be  improved  by  proper  pro- 
cedure and  control  of  the  process.  A  few  important  applica- 
tions of  arc  welding  are  also  illustrated. 

Determining  the  Characteristics  of  Deposited  Metal 

To  determine  the  characteristics  of  arc  deposited  metal  put 
down  under  various  conditions  and  in  various  ways,  a  num- 
ber of  large  masses  of  metal  were  built  up  on  steel  plates. 
In  one  case  each  layer  was  brushed  off  thoroughly  with  a 
wire  brush  and  in  the  other  case  each  layer  was  cleaned  off 


Fig.    1 — Deposited    Metal    Built    Up   on    Steel    Plates   to    Determine 
Effect  of  Direction  of  Metal   Deposition   on  Strength  of  Weld 

thoroughly  by  sand  blasting.  Standard  S-in.  test  specimens 
were  turned  out  of  the  solid  deposited  metal  and  tested,  the 
results  being  as  follows: 


.'  .•'  •  .-.•■'■ 

Wire  Rrushed  Samplhs 
;                    Pounds  per  sq,  inch 

Per  cent 

A 

Test 

No.    1     . 
No.    2    . 

'•      '■."*■     < 

'iTItitrate             Yield                 Elastic^ 
tensile  strength        point                  limit 

58.825                41.000                40,0lX> 

....     54,650               35.000               29.000 

Sand  Bl.\sted  S.\mples 
Pounds  per  sq.  inch 

Elanga-        Reduction 
tion              cf  area 
8.2                  19.9 
6.5                 13.4 

Per  cent 

\o.    S    . 
No.    6    . 

I'himate              Yield                  Elastic 
tensile  strength         point                    limit 
....     56.075              35.875              29,liO0 
58.225              

Elonga-        Reduction 

tion              of  area 

16                  23.4 

18                  27.8 

The  fractures  of  all  these  specimens  had  the  appearance  of 

4.  high  grade  partially  annealed  low  carbon  cast  steel.    It  is 

.  .  interesting  to  compare  tests  No.  5  and  6  with  No.  1  and  2 

and  observe  that  while  sand-blasting  the  layers  of  metal  did 

not  appreciably  effect  the  tensile  strength,  it  did  practically 


double  the  elasticity  of  the  metal  as  indicated  by  the  increase 
in  per  cent  elongation  and  reduction  of  area. 

To  determine  the  effect  of  the  direction  of  metal  deposi- 
tion on  the  strength  of  a  weld,  three  blocks  of  deposited 
metal  were  built  up  on  steel  plates  as  indicated  Sit  A,  B  and 
C,  Fig.  1.  Standard  5-in.  tensile  test  pieces  were  turned  out 
of  these  solid  blocks  of  deposited  metal.  Those  from  Speci- 
men A  stressed  the  metal  in  the  direction  of  the  strings  of 


Fig.  2 — Locomotive  Mud  Ring   Reclaimed  by  Arc  Welding 

deposited  metal.  Those  from  Specimen  C  stressed  the  metal 
at  right  angles  with  the  direction  of  the  strings  of  deposited 
metal.  Those  from  Specimen  B  stressed  the  metal  at  right 
angles  to  the  layers  of  deposited  metal.  The  results  of  the 
tests  on  these  specimens  were  as  follows: 

Tensilb  Tests 
Pounds  per  sq.  inch  Per  cent 

Speci-                  Ultimate  Yield  Elastic  Elonga-  Reduction 

men             tensile  strength  point  limit                tion  &f  area 

in  2  in. 

No.  1  S6.C00  33,400  27,500      18.1  30.8 

No.  1  56,075  35,875  29.000      17.0  23.4 

No.  1  58,225  18.0  27.8 

No.    3  51,375  29.050  24,000               14.1  18.8 

No.    2  40,875  29,400  24,250                  4.4  15.9 

No.    2  43,500  28,900  20.000                4.9  7.0 

Co.MPRE.<>siON  Tests     , 

Load  at  10  per  cent  Elastic  limit 

Speci-                                           compression  pounds  pounds 

mtn                                                    i>er  sn.  inch  per  sq.  inch 

No.   1    63,250  32,000 

No.  3 60,750  30,700 

No.  2    60.700  30,400    ' 

Shearing  Tests 

Stress  at  shear 
Specimen  pounds  )/er  sq.  inch 

No.    1 39.200 

No.    3    41,450 

No.    2    38,500 

To  determine  the  effect  of  forging  on  arc  deposited  metal, 
a  sample  similar  to  C,  Fig.  1 ,  was  prepared  so  that  standard 
5-in.  test  pieces  could  be  cut  from  it  and  leave  a  sufficient 
amount  of  stock  for  forging  before  cutting  additional  test 
pieces.  The  results  of  tensile  tests  on  the  un forged  and 
forged  portions  of  this  specimen  are  as  follows : 

Pounds  per  square  inch  Per  cent 

Specimen           Ultimate            Yield               Elastic           Elonga-  Reduction 

portion        tensile  strength        point                   limit                tion  of  area 

in  2  in. 

Unforged    ...     42.187               29,125                22.125                  4.6  11.4 

Forged    56,900               31,600               28,000              27.6  59.5 

It  is  interesting  to  observe  that  the  proper  forging  not  only 
increased  the  strength  of  the  metal  from  that  of  a  medium 
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good  weld  to  that  of  a  very  good  weld  but  also  improved  the 
ductility  to  a  marked  degree,  the  per  cent  elongation  being 
increased  500  per  cent  and  the  per  cent  reduction  in  area 
being  increased  423  per  cent. 

Examples  of  Arc  Welding  on  Locomotives 

The  mud  ring  of  a  loccMnotive  boiler  which  has  been  badly 
corroded  on  the  water  side  in  service  and  which  has  been  re- 


which  shows  the  cylinder  wall  V-ed  out,  studded  and  welded. 
The  greatest  advantage  (aside  from  lower  cost)  claimed  for 
electric  over  oxy-acetylene  welding  is  that  no  preheating  is 
necessary.  Electric  welding  is  valuable  for  many  building 
operations  such  as  the  eye  of  a  cross  head  which  is  badly 
worn.  In  this  case  the  welding  process  is  much  more  satis- 
factory and  cheaper  than  bushing  the  hole.  Piston  heads  can 
be  made  up  of  thin  cast  steel  centers  and  cast  iron  rims 
beveled  off  so  that  metal  fused  into  the  groove  to  hold  the 
two  together,  making  a  steamtight  joint.  Four  holes  are 
usually  drilled  in  the  steel  centers  near  the  groove  and  plug 
welded  to  give  additional  strength.    Fig.  5  represents  a  loco- 


Fig.  3 — Example  of  Direct  Overhead  Welding  at  Junction  of  Crown 
Sheet  and   Fire   Door  Sheet   in   Locomotive   Firebox 

claimed  by  building  up  the  corroded  areas  to  their  original 
shape  and  thickness  is  shown  in  Fig.  2. 

The  appearance  of  a  set  of  neatly  and  effectively  welded 
flues  is  familiar  to  all  and  this  application  of  electric  weld- 
ing has  proved  a  big  money-saver  for  roads  where  bad  water 
must  be  used.     For  this  work  to  be  successful,  however,  the 


Fig.  5 — Corrugations  on   Deck   Plate   Built   Up  by  Arc  Welding 

motive  deck  plate  the  corrugated  impressions  on  which  have 
been  worn  smooth  and  then  built  up  as  indicated. 

The  shafts  of  worn  journals  are  stxnetimes  built  up  by 
welding,  but  this  is  an  emergency  repair  because  the  deposited 
metal  will  not  have  the  same  physical  properties  as  the  shaft 
steel.  This  is  evidenced  by  Fig.  6  which  is  a  section  through 
a  typical  shaft.  This  section  was  polished  and  etched  to 
show  the  deposited  metal  as  the  white  layers  on  the  outside. 
Immediately  below  are  the  block  scalloped  shapes  which  arc 
the  portions  of  the  shaft  affected  by  the  heat  of  the  arc  and 
deposited  metal.  These  portions  have  been  raised  above  the 
critical  temperature  and  then  rapidly  cooled  (quenched)  by 
the  rapid  flow  of  heat  into  the  main  body  of  the  shaft  and 
also  through  the  deposited  metal  to  the  air.     The  dark  grey 


Fig.  A — Locomotive  Cylinder  Wall   Beveled,  Studded  and   Welded 

operator  must  be  skillful  and  know  how  to  get  good  fusion. 
Welding  flues  is  a  rather  exacting  operation  because  the 
operator  is  forced  to  make  a  partial  overhead  weld  under  the 
lower  edge  of  the  tube.  Before  attempting  to  weld  flues,  the 
operator  should  make  certain  that  none  of  the  copper  gaskets 
show  beyond  the  edge  of  the  bead.  Most  operators  prefer  to 
>tart  at  the  bottom  center  and  weld  up  around  one  side  to  the 
top  center  of  the  flue;  then  start  at  the  bottom  center  and 
weld  up  around  the  other  side  to  the  top  center. 

A  close  view  of  a  direct  overhead  weld  at  the  junction  of 
the  crown  sheet  and  fire  door  sheet  in  a  locomotive  fire  box 
is  shown  in  Fig.  3.  Direct  overhead  welding  is  very  difficult 
and  requires  an  experienced  operator  with  a  steady  hand  and 
a  welding  generator  which  delivers  a  stable,  tenacious  arc. 

A  typical  example  of  cylinder  welding  is  given  in  Fig.  4 


Fig.    6 — Section    Through    Built-Up    Shaft    Showing    Effect    of    Arc 

Welding 

central  portion  represents  that  part  of  the  shaft  which  has 
been  unaffected.  Subsequent  heat  treatment  will  reduce  the 
hardened  shaft  area  to  its  original  condition  but  no  amount 
of  heat  treatment  will  affect  the  deposited  metal  appreciably. 
Some  very  interesting  and  instructive  data  along  this  line 
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A L  THOUGH  much  has  Ix-en  written  concerning  the  ap- 
plication of  arc  welding  to  railroad  equipment,  many 
roads  have  not  a})j)lied  the  i)rcK'ess  as  extensively  as 
possible.  There  is  room  for  improvement  in  the  cjuality  of 
electric  welds  and  the  best  metluKis  of  producing  consistently 
good  welds  are  of  vital  importance  to  managements,  sujK'r- 
visors  and  welders.  With  this  fact  in  mind  a  brief  review 
of  the  characteri.^tics  of  good  arc  dei)osited  metal  will  l)e 
given,  showing  how  metal  can  be  improved  by  proj)er  pro- 
cedure and  control  of  the  process.  A  few  important  applica- 
tions of  arc  welding  are  also  illustrated. 

Determining  the  Characteristics  of  Deposited  Metal 

To  determine  the  characteristics  of  arc  deposited  metal  put 
down  under  various  conditions  and  in  various  ways,  a  num- 
Ikt  of  large  masses  of  metal  were  l)uilt  up  on  steel  ])lates. 
In  one  case  ea(  h  layer  was  brushed  off  thoroughly  with  a 
wire  brush  and  in  the  other  case  each  laver  was  cleaned  oft 
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Fig.    1  —  Deposited    Metal    Built    Up    on    Steel    Plates    to    Determine 
Effect   of    Direction   of    Metal    Deposition    on    Strength    of   Weld 

thoroughly  by  sand  blasting.  Standard  5-in.  test  specimens 
Were  turned  out  of  the  solid  de|)osited  metal  and  tested,  the 
roults  being  as  follows: 
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The  fracturo  of  all  these  specimens  had  the  appearance  of 
high  grade  j)artially  annealed  low  carbon  cast  steel.  It  is 
interesting  to  compare  tests  Xo.  5  and  6  with  Xo.  1  and  2 
and  obser^•e  that  while  sand-blasting  the  layers  of  metal  did 
not  ap[)rcciably  effect  the  tensile  strength,  it  did  practically 


double  the  elasticity  of  the  metal  as  indicated  b\  the  increase 
in  per  cent  elongation  and  reduction  of  area. 

To  determine  the  effect  of  the  direction  of  metal  deposi- 
tion on  the  strength  of  a  weld,  three  blocks  of  deposited 
metal  were  built  up  on  .'iteel  plates  as  indicated  at  A,  B  and 
C,  Fig.  1.  Standard  5-in.  tensile  test  pieces  were  turned  out 
of  thc-^e  solid  blocks  of  dejwsited  metal.  Those  from  Speci- 
men .1  stres.^cd  the  metal  in  the  direction  of  the  strings  of 


Fig.  2 — Locomotive    Mud    Ring    Reclaimed    by   Arc    Welding 

deposited  metal.  Those  from  Specimen  C  stressed  the  metal 
at  right  angles  with  the  direction  of  the  strings  of  deposited 
metal.  Tho.^e  from  Specimen  B  stressed  the  metal  at  right 
angles  to  the  layers  of  deposited  metal.  'The  results  of  the 
tests  on  these  specimens  were  as  follows: 

Tensile  Tests 
Ponnils  |ier  s<|.  inch  Per  cent 

Sjicci-                   '.  "Itirrate  \'itl<l  F.l.istic  Kloniia-  Uf<hiction 

nun               ttiisili- -tritii.'t!i  i"iiiit  limit  liuu  i  f  area 

in  2  in. 

N.>.     1  56.COO  33.400  27.500  IS.l  30.8 

No.    1  56.075  35,875  29.000  17.0  23.4 

No.    1  5t<.225                 18.(1  27.8 

No.    3  51.375  29.050  24.0(K)  14.1  18.8 

No.    2  4(1.875  29.400  24.250  4.4  15  9 

No.    J  43,500  2S,90(i  20,000  4.9  7.0 

Compression   Tests 
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Xc.    1     63.J50  32.0(X» 

No.  3    fill. 750  30.700 

Xo.   J      Ml. 700  .Wi.400 

.Sill  a;.' I  M.    Tksis 

Stress  at  shc.Tr 
Siiciii'un  !..'nn«l>  i  i  r  s<;.  iiicli 

-No.     1 .;"».J<iii 

N...    3    41. 4.-0 
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Id  (letetmine  the  effect  of  forcing  on  arc  (le])osited  metal, 
a  sample  similar  to  i\  Fig.  1,  was  prepared  .so  that  standard 
.^-in.  test  pieces  could  be  cut  from  it  and  leave  a  ■sufficient 
amount  of  .^^tock  for  forging  Ix^fore  cutting  additional  te.'^t 
pieces.  'The  results  of  tensile  tests  on  the  un forged  and 
forged  portions  of  this  s|)ecimen  are  as  follows : 

Potinil-i  per  square  incli  Pir  cent 

.'^i.ecinifn            I'ltir.iato              Vii  Id                 Elastic            Elnn^ta-  Reduction 

portii  r.        tcti.'^ile  .-trcncth        point                   limit                 tion  cif  area 

in  2  in. 

Tnforced     ...      42.IS7                29.125                22.125                   4  6  114 

Forf't  1     50.900               31,600               28,000               27.6  59.'s 

It  is  interesting  to  ob.serve  that  the  proper  forging  not  only 
increased  the  strength  of  the  metal  from  that  of  a  medium 
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good  weld  to  that  of  a  ver\-  good  weld  but  also  improved  the 
ductility  to  a  marked  degree,  the  per  cent  elongation  l:>eing 
increased  500  per  cent  and  the  per  cent  reduction  in  area 
Ijeing  increased  423  per  cent. 

Examples  of  Arc  Welding  on  Locomotives 

The  mud  ring  of  a  locomotive  boiler  which  has  Ijeen  badly 
corroded  on  the  water  side  in  service  and  which  has  l>een  re- 
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which  shows  the  cylinder  wall  V-ed  out.  studded  and  welded. 
The  greatest  advantage  (aside  from  lower  cost)  claimed  for 
electric  over  oxy-acetylene  welding  is  that  no  jjreheating  is 
necessary.  Electric  welding  is  valuable  for  many  Ixiilding 
operations  such  as  the  eye  of  a  cross  head  which  is  Iiadly 
worn.  In  this  case  the  welding  process  is  much  more  satis- 
factory and  cheaper  than  bushing  the  hole.  Piston  heads  can 
l>e  made  up  of  thin  cast  steel  centers  and  cast  iron  rims 
beveled  off  so  that  metal  fused  into  the  groove  to  hold  the 
two  together,  making  a  .-iteamtight  joint.  Four  holes  are 
usually  drilled  in  the  steel  centers  near  the  groove  and  plug 
welded  to  give  additional  strength.     Fig.  5  rej)resents  a  loco- 


Fig.  3 — Example  of  Direct  Overhead   Welding  at  Junction  of  Crown 
Sheet   and    Fire    Door   Sheet   in    Locomotive    Firebox 

claimed  by  building  up  the  corroded  areas  to  their  originaf 
shape  and  thickness  is  shown  in  Fig.  2. 

The  api)earance  of  a  set  of  neatly  and  effectively  welded 
flues  is  familiar  to  all  and  this  application  of  electric  weld- 
ing has  proved  a  big  money-saver  for  roads  where  bad  water 
must  be  used.     For  this  work  to  Ije  successful,  however,  the 


Fig.   S^Corrugations   on    Deck    Plate    Built   Up   by    Arc    Welding 

motive  deck  plate  the  corrugated  impressions  on  which  have 
been  worn  smooth  and  then  built  up  as  indicated. 

The  shafts  of  worn  journals  are  sometimes  built  up  by 
welding,  but  this  is  an  emergency  rej)air  becau>e  the  deposited 
metal  will  not  have  the  same  physical  ])rofK.*rties  as  the  shaft 
^teel.  This  is  evidenced  by  Fig.  6  which  is  a  section  through 
a  typical  shaft.  This  section  was  {)olished  and  etched  to 
-how  the  deposited  metal  as  the  white  layers  on  the  outside. 
Immediately  below  are  the  block  scalloi)ed  shapes  which  are 
the  portions  of  the  shaft  affected  by  the  heat  of  the  arc  and 
deix>sited  metal.  These  })ortions  have  l>een  raised  aI)Ove  the 
critical  temperature  and  then  rapidly  cooled  (<|uenclie<i)  by 
the  rapid  flow  of  heat  into  the  main  Ixxiy  of  the  shaft  and 
al.-o  through  the  deposited  metal  to  the  air.     The  dark  grey 


Fig.  4 — Locomotive  Cylinder  Wall    Beveled,   Studded   and   Welded 

>perator  mu.<t  l>e  .•skillful  and  know  how  to  get  good  fusion. 
\\"e](bng  flues  is  a  ratlier  exacting  o])eration  l)ecau.-e  the 
jjierator  is  forced  to  make  a  partial  overhead  weld  under  the 
lower  edge  of  the  tube.  Before  attempting  to  weld  flues,  the 
[x^rator  should  make  certain  that  none  of  the  copper  ga>kets 
-how  I)c-yond  the  edge  of  the  bead.  Most  operators  j)refer  to 
-tart  at  the  bottom  center  and  weld  up  around  one  side  to  the 
op  center  of  the  flue;  then  start  at  the  bottom  center  and 
veld  up  around  the  other  side  to  the  top  center. 

A  close  view  of  a  direct  overhead  weld  at  the  junction  of 

he  crown  .'jheet  and  fire  door  sheet  in  a  locomotive  tire  box 

>  shown  in  Fig.  .S.    Direct  overhead  welding  is  very  difficult 

nd  requires  an  experienced  ojierator  with  a  steady  hand  and 

1   welding  generator  which  delivers  a  stable,  tenacious  arc. 

A  typical  example  of  cylinder  welding  is  given  in  Fig.  4 


Fig.    6 — Section    Through    Built-Up    Shaft    Showing    Effect    of    Arc 

Welding 

central  portion  represents  that  part  of  the  shaft  which  has 
Ijeen  unaftected.  Subsequent  heat  treatment  will  reduce  the 
hardened  shaft  area  to  its  original  condition  but  no  amount 
c\  heat  treatment  will  affect  the  de[)Osited  metal  ajjpreciably. 
Some  very  interesting  and   in.-tructive  data  along  this  line 
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was  recently  published  by  T,  D.  Sedvvick,  engineer  of  tests, 
C.  R.  I.  &  P.,  on  page  114  of  the  February,  1921,  issue  of 
the  Railway  Mechanical  Engineer. 

A  car  shop  kink  is  illustrated  in  Fig.  7  which  shows  a 
section  of  car  siding  with  finishing  nails  welded  head  on  to 
the  plate.  Felt  lining  is  pushed  over  the  nails  which  are 
then  clinched.  In  doing  this  work  the  positive  side  of  the 
welding  circuit  is  connected  to  the  car  body  and  a  pair  of 
pliers  is  connected  to  the  negative  side  of  the  welding  circuit. 


Fig.  7— Nails  Welded  to  Car  Side  to   Hold   Felt   Lining 

The  operator  grasps  a  finishing  nail  in  the  pliers  and  touches 
the  head  to  the  plate  withdrawing  it  to  form  an  arc  which 
produces  a  small  puddle  of  metal  in  the  plate  and  liquifies 
the  end  of  the  nail.  The  operator  then  pushes  the  nail  head 
into  the  molten  puddle  and  releases  the  pliers,  leaving  the 
nail  welded  in  position. 

Frame  welding  is  another  operation  in  railroad  shops  af- 
fording great  pMSSsibilities  of  economy.  A  valuable  feature  of 
the  electric  arc  for  this  work  is  the  localization  of  heat,  no 
allowance  being  necessary  for  contraction  in  cooling.  In 
frame  welding,  quality  is  of  the  utmost  feiportance  and  every 
care  should  be  taken  to  improve  as  much  as  possible  the 
characteristics  of  the  arc  deposited  metal. 


I-  The  Use  of  Gas  in  Railroad  Shops 

BY  ROY  G,  MONROE 
Denver  Gas  &  Electric  Light  Company,  Denver,  Colo. 

To  anyone  who  has  watched  the  setting  or  removing  of 
large  locomotive  driver  tires,  where  solid  or  liquid  fuels 
were  used,  it  is  readily  apparent  that  this  is  one  heating 
operation  wherein  can  be  demonstrated  most  of  the  inherent 
advantages  of  gaseous  fuel.  It  was  formerly  necessary  to 
heat  these  tires  over  wood  or  forge  fires  while  lying  on  their 
sides.  This  necessitated  handling  the  tires  while  hot,  also 
a  greater  expansion  to  allow  for  the  time  lost  during  the 
laborious  placing  of  the  tires  upon  the  drivers.  Later  on, 
burners  were  devised  for  using  gasoline  and  other  liquid 
fuels  which  made  possible  the  heating  of  the  tires  while  in 
place  on  the  driving  wheels,  but  which  were  still  far  from 
satisfactory. 

It  was  difficult  to  adapt  liquid  fuel  burners  to  the  circular 
shape  of  the  tires;  heat  control  and  distribution  were  uncer- 
tain, and  the  fire  and  accident  hazards  were  extremely  great. 
Frequently  men  would  be  sprayed  with  burning  gasoline 
or  kerosene  and  several  bad  accidents  occurred  in  this  way. 
Also  it  was  not  uncommon  for  sufficient  burning  liquid  to 
run  onto  the  floor  to  set  fire  to  the  flooring  some  distance 


from  the  operation.  The  caution  necessary  in  handling 
liquid  fuel  slowed  down  production  of  all  the  men  working 
in  the  vicinity,  necessitated  the  assigning  of  greater  floor 
space  to  this  operation  and  caused  more  or  less  grumbling 
and  dissatisfaction  among  the  men. 

Gaseous  fuel  does  away  with  all  of  these  objections  and 
is  also  cheaper.  The  fire  and  accident  hazards  are  almost 
wholly  eliminated,  no  accidents  or  fires  being  recorded  in 
Denver.  The  removing  and  setting  of  tires  by  gas  is  per- 
formed on  an  unprotected  wooden  floor,  a  minimum  of  floor 
space  being  used  with  no  additional  space  required  by  the 

heating  operation. 

Records  show  consumptions  of  from  200  to  600  cu.  ft. 
in  the  expanding  of  60  in.  by  2y^  in.  tires,  the  time  varying 
from  5  min.  to  14  min.  Tire  expanding  is  done  in  both  the 
roundhouse  and  machine  shop.  Where  gasolene  or  kerosene 
is  used,  somewhat  in  excess  of  1^  gals,  is  required  p>er  tire. 
Improved  liquid  fuel  burners  are  available  which,  with 
careful  operation,  give  but  little  trouble.  Nevertheless  gas 
possesses  many  advantages  in  regard  to  fire  hazard,  con- 
venience, safety  of  handling,  and  storage. 

The  advantages  of  gas  in  the  babbitt  shop  over  solid  or 
liquid  fuels  can  be  demonstrated  very  conclusively.  Solid 
fuels  require  too  much  time  on  the  fires;  liquid  fuels  bum 
out  the  pots,  and  both  fail  on  account  of  poor  heat  control. 

A  most  popular  use  for  gas  in  this  shop  is  in  the  pip)e 
heating  furnaces,  of  which  there  are  two,  each  30  in.  long. 
The  burners  are  divided  into  two  equal  parts,  so  that  if 
desired  gas  can  be  turned  on  at  each  end,  heating  a  section 
of  pipe  24  in.  long,  or  gas  can  be  turned  on  at  but  one  end, 
heating  a  section  but  12  in.  long.  A  1^  in.  pipe  can  be 
heated  to  a  cherry  red  in  but  little  over  60  sec.  These  fur- 
naces will  heat  pipe  from  the  smallest  sizes  up  to  4  in. 
diameter.  A  4  in.  pipe  packed  with  sand  to  keep  it  from 
buckling  can  be  heated  ready  for  the  bending  rolls  in  less 
than  10  min.  These  furnaces  heat  the  pipe  with  a  minimum 
of  scale  and  danger  of  burning  and  are  greatly  appreciated. 

Paint  Shop  and  Car  Shop 

In  these  shops  the  advantages  of  gas  over  any  other  fuel 
are  very  imp)ortant,  the  principal  uses  for  gas  being  paint 
removal  with  torches,  for  tinner's  furnaces  and  water 
jacketed  glue  pots.  Gas  for  the  burning  of  paint  from 
coaches  is  much  cheaper  than  any  competing  fuel  and  also 
saves  much  labor  cost.  A  consumption  test  demonstrated 
that  1,200  cu.  ft.  of  gas  was  sufficient  to  remove  all  the 
paint  from  a  first-class  vestibuled  coach,  including  body, 
sash,  screens,  doors,  etc.  A  disastrous  fire  might  easily 
spread  to  adjoining  shops  and  where  coaches  and  material 
worth  many  thousands  of  dollars  are  stored.  The  fire  hazard 
is  so  great  in  these  shops  that  gas  would  be  welcomed  at 
several  times  the  cost  of  any  other- "fuel. 

In  the  tool  room,  high-speed  steel  and  other  heat  treat- 
ment furnaces  for  tempering,  annealing,  case-hardening, 
pack-hardening,  etc.,  will  displace  other  fuels.  It  is  advis-- 
able  to  use  pyrometers  and  the  perfect  heat  control  obtainable 
with  gas,  together  with  the  non-oxidizing  interior  which 
can  easily  be  obtained  in  gas-fired  furnaces,  enables  even 
inexperienced  workmen  to  accomplish  good  results. 


Cutting  with  Hydrogen  Gas. — In  an  article  on  the  Industrial 
Application  of  Hydrogen,  H.  L.  Barnitz  points  out  some  of  the 
advantages  of  the  oxy-hydrogen  flame  for  cutting  metals.  Where 
hydro-carbon  gases  are  used  for  this  purpose,  the  carbon  unite.' 
with  the  molten  metal  and  causes  excessive  slag  formation 
Owing  to  this  tendency  gases  containing  carbon  retard  the  actioi! 
of  the  flame,  give  "rough  cuts  and  prevent  the  action  of  the  flame 
on  the  metal  from  penetrating  to  any  great  depth.  Hydrogen,  oi 
the  other  hand,  gives  a  speedy,  deep  and  clean  cut  with  oxyger 
which  is  not  obtainable  from  all  other  gases  used  in  conjunction 
with  oxygen  as  a  preheating  flame.  Iron  and  steel  over  24  in. 
thick  may  be  cut  with  the  oxy-hydrogen  flame. 


The  Foreman;  His  Qualifications  and  Training 

Steps    Should    Be    Taken    to    Find    and    Fit 
Men  for  the  Responsibility  of  Foremanship 

BY  L.  E.  GARDNER       ?  V 

DISCUSSION  was  invited  in  a  recent  issue  as  to  the  zation.     It  must  be  borne  in  mind,  too,  that  it  is  frOTl  their 

duties    of    foremen,    their    prime    responsibility,    the  number  that  higher  foremen  and  other  executives  are  ulti- 

manner  in   which  they   are  and   should  be  selected,  mately  recruited.     Unless  the  right  men  are  started  up  the 

the  training  they  should  receive  before  and   after  assign-  ladder,  much  time  and  energy  will  be  wasted  and  many 

ment  to  such  positions,  and  the  placing  of  the  responsibility  valuable  men  overlooked.     After  all,  the  foreman  is  respon- 

where  it  belongs  when  foremen  fail  to  make  good.  sible  not  only  for  immediate  output,  but  also  for  ultimate 

These  are  exceedingly  important  subjects.     Men  are  more  output  as  well.    Without  competent  sup)ervision  and  organi- 

in  demand  than  materials,  more  difficult  to  handle  and  con-  zation  only  mediocre  results  can  be  achieved, 

trol  than  machines.    The  present  with  its  complex  industrial  Reouisites 
conditions,  to  say  nothing  of  the  problems  of  the  future,  de- 

mands  leaders  beyond  the  possibility  of  past  methods  to  sup-  Since  the  duties  of  a  foreman  are  so  important,  and  his 

ply.    There  has  been  a  dearth  of  leadership.    We  have  been  success  or  failure  so  far-reaching,  let  us  consider  some  of 

prone  to  wait  for  men  to  come  to  the  front.    Some  of  them  the  requisites.    We  will  then  be  in  a  better  position  to  make 

have  come,  but  not  in  sufficient  numbers  nor  with  sufficient  proper  selection  and  to  decide  on  the  kind  and  amount  o£ 

ability  and  training  to  meet  the  needs.     We  must  go  out  training  he  should  receive. 

and  find  them,  and  then  train  and  fit  them  for  the  work  Among  the  many  requisites  in  a  good  foreman,  the  first 

they  must  do.  is  his  knowledge  of  and  skill  in  the  work  of  the  men  he  is 

„           .....  to  supervise.     Without  this  he  is  not  in  a  position  to  give 

esponsi      ty  necessar>'  orders  or  instructions,  to  properly  organize  his  de- 

The  foreman  occupies  a  strategic  position.  He  is  respon-  partment,  assign  the  work  to  be  done,  intelligently  judge  the 
sible  for  the  immediate  output  of  the  shop,  for  securing  quality  or  the  quantity  of  work  performed  by  the  individual 
and  maintaining  maximum  effort  and  efficiency  from  each  members  of  his  force,  or  to  command  the  proper  respect  of 
man  in  his  department,  and  for  so  co-ordinating  and  correlat-  his  subordinates.  Especially  is  this  true  in  subordinate  ex- 
ing  the  work  of  these  individual  men  as  to  secure  the  best  ecutive  positions,  wherein  the  foreman  comes  in  closest  con- 
results  from  the  department  as  a  whole.  Without  a  compe-  tact  with  the  workmen,  where  it  is  necessary  for  him  to  set  a 
tent  experienced  captain  or  manager  to  secure  teamwork,  it  personal  example  and  often  take  hold  of  the  work  and  show 
is  impossible  to  utilize  to  the  fullest  the  ability  and  expe-  the  workman  how  it  should  be  done.  A  foreman  in  such  a 
rience  of  the  individual  members  of  the  team.  position  can  undoubtedly  secure  better  results  if,  having  been 

The  foreman  is  also  in  a  large  measure  responsible  for  through  the  mill  himself,  he  knows  of  what  the  daily  grind 
the  loyalty  of  his  men.  He  embodies  to  them  the  corpo-  consists,  and  because  of  such  knowledge  and  personal  ex- 
ration,  he  is  the  company's  man.  He  interprets  company  perience  can  hold  better  the  confidence  of  his  men  and  lead 
policies.     He  is  the  executive  with  whom  the  rank  and  file  and  inspire  them  to  greater  effort. 

come  closest  into  contact.    As  his  subordinates  respect  or  dis-  So  important  is  this  qualification  in  a  foreman  that  in  the 

respect  him,  so  will  be  their  attitude  toward  the  corporation  past  it  often  has  been  considered  the  only  essential  qualifica- 

as  a  whole.  tion  and  men  have  been  selected  solely  because  of  their  ability 

The  foreman  is  also  responsible  for  the  care  of  equip-  as  mechanics,  with  no  thought  as  to  whether  they  possess  the 

ment,   for  its  maintenance  and  repair,   for  the  installation  other  traits  necessary  for  success.     Ability  to  perform  the 

of  labor-saving  devices,  for  the  speed  of  machines  and  the  work  of  the  men  being  supervised  is,  however,  only  one  of  the 

methods  of  doing  work,  for  reclamation  of  scrap  and  avoid-  many  desirable  qualifications.     Even  this  is  not  so  essential 

ance  of  waste,  for  shop  operations  and  processes;  safety  and  in  higher  as  in  subordinate  positions.     Railway  men  are 

sanitary  measures  also  come  within  the  scope  of  his  duties.  prone  to  think  of  engines,  shoi>s,  and  cars,  and  to  neglect  the 

The  greatest  of  his  responsibilities,  however,  is  for  his  question  of  men  and   organization.      The  chief  clerk  with 

men,  their  selection,  training,  promotion,  workmanship,  con-  natural  executive  talent,  strengthened  by  experience  and  asso- 

duct,  aspirations,  and  ideals.     In  general,  he  has  the  right  ciation  with  competent  and  seasoned  executives,  combined 

to  hire  and  to  fire.    To  be  able  to  hire  intelligently,  he  must  with   his   knowledge   of   the   department   organization    and 

have  the  ability  to  judge  men,  to  pick  out  good  material  policies  and  his  knowledge  of  the  men  to  be  supervised  may 

from  poor  or  mediocre,  and  to  recruit  his  forces  with  men  be  more  promising  material  than  the  mechanic  who  knows 

physically,  mentally  and  temperamentally  fitted  for  the  work  nothing  but  machines, 

for  which  they  are  being  employed.     On  the  other  hand,  O    Tfi     * 

he  must  know  how  to  exercise  the  right  to  fire  so  as  to  rid  *^  **"' 

the  company  of  undesirable  material,  set  a  proper  example  There  are  many  qualifications  to  be  considered.     Perhaps 

for  others  in  maintaining  and  enforcing  discipline,  but  be  the  most  essential  of  all,  is  the  knowledge  of  men,  the  ability 

able  to  do  it  all  in  a  spirit  of  fairness  and  justice  which  to  understand  them,  to  handle  them,  to  lead  and  to  guide 

will  redound  to  the  good  of  the  company  as  a  whole.     In  them.    Does  the  man  about  to  be  promoted  know  when  and 

addition  to  selecting  and  training  men  for  the  immediate  how  to  give  orders,  when  to  give  directions,  when  to  merely 

work,  the  foreman  must  also  know  how  to  select  and  train  make  suggestions?    Does  he  make  a  study  of  human  nature? 

men  for  promotion,  for  except  where  a  definite  training  sys-  Does  he  properly  sympathize  with  his  men,  and  is  he  able 

tem  is  in  vogue,  the  responsibility  for  making  promotions  to  appreciate  their  viewpoint?    Is  he  honest  with  both  work- 

and  for  the  training  given  workmen  and  subordinate  officials,  men  and  employers  ?     Does  he  know  when  to  censure  and 

rests  largely  with  the  foreman.    Even  under  a  well-organized  when  to  praise,  and  how  much  and  in  what  manner  this 

and  supervised  training  system  the  foreman  is  always  an  censure  or  praise  should  be  administered  ?    Is  he  tactful  and 

important  adjunct,  if  not  an  actual  part,  of  such  organi-  diplomatic?    Is  he  fair  to  all,  and  yet  firm  in  his  deciaians 
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and  rulings  ?  Is  he  self-reliant  and  resourceful,  energetic  and 
industrious,  intelligent  and  quick  to  learn,  ambitious,  con- 
servative and  yet  progressive?  Does  he  possess  initiative? 
Has  he  enthusiasm?  Is  his  personal  character  above  re- 
proach? Is  he  popular  with  associates,  both  with  subordi- 
nates and  with  superiors?  Is  he  a  good  mixer,  yet  able  to 
maintain  proper  dignity?  Can  be  control  his  tongue  and  his 
temper?  Is  he  blessed  with  good  health  and  physique  and 
vigor?  Does  he  have  vitality,  steam,  go,  push?  Is  he  cour- 
teous? Is  he  a  dynamic,  driving,  I-want-it-done-now  sort  of 
a  man?  Has  he  capacity  for  leadership,  either  dormant  or 
developed?  Is  his  personality  such  that  he  possesses  that 
consciousness  of  personal  power,  that  mental  poise,  that  some- 
thing alive,  something  dynamic,  something  electric,  something 
that  without  effort  wins  the  other  fellow  mentally  and  tem- 
peramentally, often  in  both  respects?  In  brief,  is  he  able  to 
create  in  his  men  interest  in  their  work,  an  ambition  to  excel, 
a  joy  and  pride  in  their  work?  Above  all,  does  he  possess, 
and  is  he  able  to  instill  in  his  men,  intense,  unquestioned 
loyalty  to  the  company?  Unless  he  is  himself  loyal  to  the 
core,  willing  to  sacrifice  his  own  personal  gain  for  the  good 
of  the  employer  he  serves,  he  is  unworthy  of  being  considered 
for  advancement. 

Men  Available  in  Every  Shop 

'  All  of  the  qualifications  mentioned  or  suggested  are  desir- 
able in  a  foreman.  But  no  one  individual  will  be  found  who 
possesses  all  the  requisites  for  wise  leadership.  However, 
some  men  possess  more  of  them  than  others.  Some  men  are 
blessed  by  birth  and  by  environment  with  capacity  for  leader- 
ship. ScMne  have  acquired  it  by  training  and  experience. 
Still  others  may  possess  the  dormant  talent,  which  if  given 
proper  nourishment  and  cultivation,  will  develop  beyond  ex- 
pectations. Our  duty  is  to  locate  the  talent,  then  to  develop 
it.  Surely  these  qualifications  are  so  important,  that  promo- 
tions should  not  be  left  to  chance  or  to  the  favor  of  an 
ignorant  short-sighted  subordinate.  Without  question  the 
problem  is  big  enough  to  demand  that  systematic,  well- 
planned  consideration  should  be  given  to  the  picking  out 
of  these  men  and  to  developing  the  talents  they  already 
possess  and  to  supplying  the  deficiencies  they  lack. 

In  passing  let  us  say  that  it  is  not  necessary  to  go  outside 
the  company's  organization  to  find  men  suitable  for  advance- 
ment. There  is  plenty  of  good  material  in  any  large  well- 
organized  corporation  for  practically  any  vacancy  that  may 
occur,  especially  if  there  is  a  training  department  or  at  least 
some  sympathetic  executive  near  by  to  lend  a  helping  hand 
in  times  of  troubles.  Not  all  who  are  tried  out  can  be  ex- 
pected to  make  good.  Neither  should  a  man  be  condemned 
for  one  failure.  One  successful  venture  or  one  dismal  failure 
does  not  make  an  ultimate  success  or  an  endless  failure.  Too 
often  when  a  young  foreman  falls,  some  one  is  ready  to  knock 
him  down  again  and  gloat  over  his  failure.  Of  course  a 
successful  foreman  must  be  tempered  by  surmounting  his 
many  failures.  The  testing  given  him  should  strengthen  him, 
but  a  helping  hand  at  the  right  time  may  turn  a  dismal  fail- 
ure into  a  well-earned  success. 

Training  Needed 

Some  managements  seem  to  think  that  foremen  are  born, 
not  made.  It  is  true  some  men  are  bom  with  natural  in- 
stincts for  leadership  but  these  natural  instincts  must  receive 
training  and  experience  in  order  to  develop.  Turn  a  so-called 
natural  bom  mechanic  loose  in  a  shop  to  root-hog-or-die  and 
he  will  learn  some  things,  it  is  true,  but  he  will  fall  far  short 
of  a  similarly  endowed  young  man  who  has  been  given  a 
systematic,  well-planned  course  of  training.  So  with  leaders. 
Some  will  naturally  forge  to  the  front  in  spite  of  obstacles, 
but  is  it  not  equally  true  that  the  average  man  at  least  will 
prove  much  more  capable  and  efficient  if  given  a  chance  to 
profit  by  a  course  of  training? 


Some  of  the  preliminary  training  may  be  given  before  the 
young  man  starts  up  the  ladder,  but  just  as  the  apprentice 
boy  must  be  given  his  training  while  actually  engaged  on 
mechanical  work,  so  the  training  for  foremanship  must  be 
given  while  the  man  is  actually  working  in  a  supervisory 
capacity,  either  in  direct  charge  or  acting  as  an  assistant. 
The  executive  must  be  advanced  by  easy  stages  from  the 
simple  to  the  complex  problems  of  management.  It  must  be 
some  one's  duty  to  see  that  the  man  being  trained  for  fore- 
manship is  given  experience  on  the  various  phases  of 
supervisory  work.  Men  should  be  tested — not  once  but  re- 
peatedly. It  is  a  waste  of  time  to  permit  each  man  to  work 
out  each  problem  for  himself.  There  are  so  many  problems 
fundamentally  alike  that  each  one  should  be  given  an  oppor- 
tunity to  profit  by  the  mistakes  and  experience  of  others. 

If  there  is  one  thing  more  important  than  another  that  a 
foreman  should  learn,  it  is  the  importance  of  having  some 
one  trained  and  ready  to  take  his  place.  A  man's  executive 
capacity  is  measured  by  the  lieutenants  he  has  to  carry  out 
his  policies.  It  is  a  short-sighted  official  who  is  afraid  to 
select  too  big  a  man  for  his  assistant.  Every  man  should 
consider  it  a  part  of  his  work  to  prepare  his  successor.  Sub- 
ordinates should  be  selected  with  this  end  in  view. 

It  has  been  the  aim  to  show  the  necessity  for  foremanship 
training  rather  than  to  suggest  methods  of  training,  believing 
that  once  the  importance  of  the  subject  is  recognized,  means 
will  be  found  for  carr>'ing  out  the  project.  Among  the  suc- 
cessful methods  being  followed  by  wide-awake  managements 
are  the  following : 

Regular  lectures  are  given  foremen,  once  a  week,  the  lec- 
tures and  meetings  being  thrown  open  for  general  discussion. 
In  order  that  this  may  be  well-organized  and  rapid,  some- 
times two  or  three  foremen  are  notified  in  advance  to  prepare 
short  discussions.  At  some  meetings  stenographic  reports  are 
taken.  At  others  certain  foremen  are  asked  to  give  a  synopsis 
of  the  discussions.  In  most  cases  the  speaker  is  an  employee 
of  the  company,  but  at  times  some  of  the  very  best  men  avail- 
able from  outside  companies  give  the  addresses.  Both  classes 
of  speakers  are  recommended.  The  company  lecture  is  less 
expensive,  and  the  speaker  being  well-known  and  his  ability 
recognized  the  employee  usually  feels  a  more  real  and  human 
interest  in  what  he  has  to  say.  On  the  other  hand,  the  out- 
side speaker  is  often  more  widely  informed,  has  perhaps  spe- 
cialized on  certain  topics,  and  in  general  is  a  better  and  more 
interesting  speaker.  At  some  meetings  certain  foremen  are 
asked  to  discuss  problems  assigned  to  them  in  advance. 
Sometimes  problems  are  assigned  and  each  asked  to  write  out 
a  solution,  two  or  three  of  the  best  being  read  at  the  meeting. 
In  all  cases  discussions  are  as  untrammeled  as  it  is  possible 
to  make  them,  each  man  being  encouraged  to  speak  his  mind 
freely  and  without  fear  of  suffering  thereby. 

Regular  visiting  programs  have  been  arranged  whereby  a 
foreman  in  one  class  of  work  may  visit  men  engaged  in 
similar  work  elsewhere.  In  such  cases  a  report  of  the  visit 
is  made.  Sometimes  two  men  are  sent  together  and  given  sug- 
gestions in  advance  as  to  what  insf)ections  to  make  or  ideas 
to  look  for.  Men  holding  similar  jobs  in  different  shops  are 
called  together  for  conventions  and  discussion  of  matters  of 
common  interest.  In  such  cases  it  is  well  to  give  the  men 
opportunity  of  mingling  with  each  other  between  formal  ses- 
sions, for  frequently  greater  benefit  is  derived  from  these  per- 
sonal conversations  than  from  the  convention  proper. 

Courses  of  study  have  been  arranged,  these  relating  defi- 
nitely to  the  work  over  which  the  foremen  have  supervision, 
and  being  supplemented  by  sufficient  outside  work  to  broaden 
the  man's  general  training.  Too  many  of  our  shop  foremen 
are  woefully  ignorant  as  to  what  is  going  on  in  the  outside 
world,  or  even  outside  of  their  own  department.  Some  of 
the  subjects  discussed  are :  the  products  and  aims  of  the  com- 
pany, the  policies  being  followed,  biographical  sketches  of 
the  men  responsible  for  the  growth  and  development  of  the 
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company,  including  those  now  in  charge.  The  official  per- 
sonnel in  general,  also  the  geography  of  the  road.  How  pro- 
duction may  be  increased.  How  co-operation  of  men  may  be 
secured.  Safety  matters  and  accident  prevention.  Sanitation 
and  health.  Materials  and  equipment.  Shop  processes  and 
operations.  Care  and  repair  of  machinery.  Labor-saving 
devices.  Inspection.  Rush  jobs.  Reclamation  of  scrap. 
Exj>ense  items.  Cost  accounting.  How  data  may  be  secured. 
Importance  of  furnishing  correct  data.  What  records  should 
be  kept.  Delays  in  getting  material,  causes  and  results  of 
such  delays.  Testing  materials.  Speed  of  machines.  Pro- 
motion from  the  ranks.  Governmental  control  and  regula- 
tion. Working  conditions  and  their  effect  on  management. 
The  National  Agreement.  Labor  conditions  in  general. 
How  to  secure  loyalty  and  co-operation  of  men.  Discipline. 
Labor  turnover,  its  cost  and  prevention.  Incentives  for  good 
workmanship.  What  motives  actuate  men,  how  may  these  be 
supplied  ?  What  punishment  should  be  meted  out  for  viola- 
tion of  rules?  Piece  work  and  bonuses.  Present  and  future 
output.    Shop  betterments.    Personnel  improvement. 

Would  not  a  study  of  such  questions  as  these  serve  to 
broaden  and  increase  the  usefulness  of  the  foreman,  be  he 
old  or  young,  experienced  or  inexperienced?  Let  us  repeat, 
the  young  subordinate  official  should  not  be  left  to  work 
out  all  these  problems  for  himself,  but  rather  should  be  given 
opportunity  under  proper  supervision  for  finding  solutions 
for  many  of  these  problems  before  he  meets  them  in  actual 
supervision,  and  to  try  out  some  of  the  lessons  learned.  He 
should  not  confine  his  study  to  books  or  magazines,  nor  to 
advice  or  suggestions  from  others,  no  matter  how  good  they 
may  be,  but  should  study  men  themselves,  not  only  the  men 
he  is  to  supervise,  but  men  whom  he  knows  have  made  good. 
Let  him  pick  out  some  successful  leader  with  whom  he  is 
personally  acquainted,  and  ascertain  the  secret  of  his  success, 
what  methods  he  pursues,  how  he  utilizes  his  time,  what  his 
attitude  is  towards  both  subordinates  and  superiors,  why  he 
has  succeeded  while  others  have  failed.  Let  him  be  assigned 
occasionally  as  assistant  to  some  successful  executive  willing 
to  give  him  the  benefit  of  his  experience.  The  prosjjective 
foreman  can  also  be  tried  out  to  good  advantage  during  the 
temporary  absence  of  a  regular  foreman. 

The  full  importance  of  training  foremen  is  only  just  being 
realized.  The  movement  is  in  its  infancy,  but  is  fast  gaining 
ground.  Managements  are  realizing  as  never  before  that  it 
is  not  only  possible  but  absolutely  necessary  to  train  men  for 
executive  positions. 

In  a  recent  investigation  of  records  and  plans  for  the 
training  of  foremen,  questions  were  sent  to  50  different  com- 
panies. Twenty-five  of  these  rejK)rted  having  regular  plans 
for  training  foremen.  Many  of  the  others  reported  that  plans 
were  under  consideration,  with  a  view  of  adopting  some  sys- 
tem of  training.  Evidently  they  had  felt  the  need  for  it. 
One-third  of  these  companies  reported  regular  meetings  of 
foremen.  Where  the  foremen  could  not  leave  their  work,  the 
meetings  were  held  outside  of  working  hours.  Some  of  these 
companies  reported  regular  inspection  trips,  with  reports  be- 
ing made  of  such  trips.  Eight  reported  calling  their  men 
together  for  set  lectures,  some  of  these  being  given  by  com- 
pany officials,  others  by  outsiders,  both  producing  good  re- 
sults. Thirteen  reported  giving  regular  courses  of  train- 
ing to  their  foremen.  Ten  reported  co-operation  with  out- 
side educational  institutions.  Some  reported  paying  the 
cost  of  tuition  in  correspondence  courses  provided  the  fore- 
men did  regular  work  on  such  courses. 

These  replies  were  from  manufacturing  corporations  rather 
than  from  railway  companies,  but  the  methods  pursued  are 
worthy  of  serious  consideration  by  railway  managements.  No 
foreman  has  a  more  difficult  task  than  the  railway  shop  or 
roundhouse  foreman.  No  other  corporations  are  in  greater 
need  of  competent  supervisory  forces  than  are  the  railway 
companies  today  and  the  need  will  he  even  greater  in  the 


years  to  come.  Competent  foremen  cannot  be  trained  over 
night.  The  period  of  training  should  extend  over  many  years, 
the  more  the  better.  Now  is  the  time  to  begin.  Railway 
managements  may  well  give  the  subject  serious  consideration. 
Successful  foremen  are  not  bom,  they  are  made.  Those  born 
with  talents  of  leadership  must  be  given  an  opportimity  to 
grow  and  develop.  Some  of  them  should  be  transferred  to 
other  shops.  At  least  their  talents  should  be  cultivated  so  as 
to  bring  out  the  best  that  is  in  them.  The  results  accom- 
plished will  more  than  justify  any  effort  that  may  be  made 
to  meet  this  situation.  The  question  of  leadership  is  one  of 
the  biggest  problems  the  railways  have  to  solve.  May  it  re- 
ceive the  attention  and  consideration  it  deserves. 


Holder  for   Side  Rods   and  Drawbars 

BY  M.  C.  WHELAN 
Foreman   Blacksmith,   St.   Loui&-San   Francisco,   Kansas   City,   Mo. 

For  holding  drawbars,  side  rods  and  other  parts  while 
forging,  the  arrangement  illustrated  has  proved  both  CMi- 
venient  and  readily  adjustable  to  different  sizes  of  work. 
The  difficulty  of  using  tongs  is  eliminated  and  heavy  parts 
can  be  handled  at  the  hammer  with  maximum  ease.     The 
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Device  for  Holding    Drawbars   While   Being    Forged 


de^^ce  is  safe  to  operate  and  cheaply  made,  the  parts  being 
plainly  shown  in  the  illustration.  They  consist  of  a  forged, 
offset  handle  (Fig.  2)  with  one  end  flattened  and  provided 
with  a  2 >^  in.  by  3  in.  hole.  Fig.  1  shows  the  heavy  washer 
which  is  held  in  place  by  the  pin  (Fig.  3)  and  taper  key 
(Fig.  4).  To  give  a  greater  purchase  in  revolving  the  draw- 
bar or  rod,  an  auxiliary  24  in.  crossbar  made  of  1  in.  round 
stock  is  applied  through  the  handle,  as  shown  in  Fig.  2. 

When  this  device  is  used  for  holding  side  rods  in  the 
forging  operation,  a  bushing  is  placed  in  the  solid  end  of 
the  rod  and  the  washer,  pin  and  taper  key  applied  as  usual. 
A  ram  may  then  be  used  to  upset  the  rod  without  injuring 
the  brass  bushing  in  any  way.  This  device  can  be  used 
in  forging  many  other  parts  of  locomotives  and  cars,  en- 
abling them  to  be  held  firmly  and  accurately. 

The  Safety  Department  of  the  Missouri  Pacific,  which  is  con- 
ducting a  campaign  to  reduce  accidents  among  its  employees, 
awarded  first  place  in  its  "Safety  First  League"  to  the  shops  at  De 
Soto,  Mo.,  for  the  month  of  May.  During  this  period  the  382  em- 
ployees at  the  De  Soto  shops  worked  without  an  injury  of  any  kind. 


}emice.    iJehiMj- 


High  Power  Vertical  Turning  and  Boring  Mill 


FOR  turning  and  boring  operations  on  locomotive  wheel 
centers  and  tires,  the  Colburn  Machine  Tool  Company, 
Cleveland,  Ohio,  and  the  Dale  Machinery  Company, 
New  York,  have  recently  co-operated  in  developing  the  high 
power,  90-in.,  boring  mill  illustrated.  The  first  six  machines 
of  this  type  were  built  on  order  for  the  American  Locomo- 
tive Company,  this  firm's  standard  specifications  for  heavy 
duty  wheel  boring  and  turning  mills  of  the  movable  cross- 
rail  type,  being  adopted  as  a  gen- 
eral guide  for  the  designers. 

The  design  of  the  mill  follows 
established  practice  in  the  con- 
struction of  machines  of  the  mov- 
able cross-rail  type  but  with  several 
new  features  as  follows.  Power  is 
delivered  to  a  single  pulley  from  a 
425^ -h.p.,  3-1  variable  speed  motor 
which  runs  on  a  2 20- volt  direct 
current  circuit.  The  driving  pulley, 
shown  at  A  in  the  cross  sectional 
view  is  44  in.  in  diameter  by  1 2  in. 
face  width,  and  carries  a  10-in. 
belt.  This  pulley  runs  free  on  its 
shaft,  connection  to  the  gearing 
being  accomplished  by  means  of  an 
Edgemont  clutch  B  of  the  disc  type, 
which  will  transit  over  100  h.  p. 
The  chief  advantage  of  this  ar- 
rangement is  that  the  clutch  is  dis- 
engaged, and  the  brake  C  applied 
with  the  same  lever,  making  it  un- 
necessary to  overcome  the  momen- 
tum of  the  high-speed  motor  arma- 
ture, driving  pulley  and  belt. 
This  allows  the  operator  to  stop  the 
table  instantly  or  move  it  around 
slightly  when  setting  tools  or  work. 
From  the  driving  pulley,  power 
is  transmitted  through  gears  which 
are  enclosed  in  the  bed  of  the  ma- 
chine and  run  in  oil.  Provision  for 
efficient  lubrication  is  one  of  the 
important  features  of  this  boring 
and  turning  mill.  Feed  lubricators 
are  used  to  deliver  a  constant  sup- 
ply of  oil  to  the  spindle  drive  gears  and  feed  change  gear, 
thus  assuring  their  efficient  operation  and  largely  eliminating 
the  personal  equation.  All  gears  are  made  of  steel  with  cut 
teeth,  so  that  they  possess  ample  strength  and  durability.  The 
full  back  gear  ratio  is  104  to  1  with  a  maximum  gear  speed 
of  only  1,064  ft.  per  min.    The  table  is  driven  by  a  pinion  D 


meshing  with  an  internal  gear  which  affords  an  advantageous 
condition  of  tooth  contact. 

The  machine  is  designed  to  take  a  maximum  feed  of  ^ 
by  }i  in.  in  steel,  with  a  cutting  speed  of  60  ft.  per  min. 
In  working  out  the  design,  the  fact  has  been  constantly  borne 
in  mind  that  this  machine  is  intended  for  severe  service,  and 
the  construction  worked  out  accordingly.  The  bed  is  of  box 
form,  reinforced  with  ribs  and  flanges,  a  cast-steel  trough 


From  View  of  Colburn  90-ln.  Vertical  Turning  and  Boring   Mill 


surrounding  the  bed  to  catch  cutting  compound  as  it  drips 
from  the  table.  Large  fitted  bolts  connect  the  bed  and  hous- 
ings, which  are  also  of  box  form,  reinforced  with  ribs  and 
flanges.  The  spindle  is  mounted  on  the  table  and  has  a 
suitable  tapered  bushing  in  the  bed,  provided  with  means  of 
adjustment  to  compensate  for  wear.    A  powerful  built-in 
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independent  four-jaw  chuck  is  provided  on  the  table.  In 
common  with  other  gears  in  the  drive,  the  table  gear  and 
pinion  run  in  oil.  All  gears  and  other  running  members  of 
the  mechanism  are  effectively  guarded. 

A  5-hp.  independent  motor  provides  power  for  elevating 
and  lowering  the  cross-rail,  which  is  equipped  with  two 
independent  saddles,  made  right  and  left  hand  to  adapt  them 
for  working  close  together.  Either  saddle  may  be  moved  to 
the  center  of  the  table  for  use  in  boring  operations.  All  wear 


flexible  and  special  attachments  such  as  power  cross  feed  can 
be  readily  applied  if  desired.  The  idea,  however,  has  been 
to  eliminate  expensive  attachments  not  essential  to  the  spe- 
cial purpose  for  which  this  machine  was  designed.  All  feed 
gears  are  made  of  steel  with  cut  teeth  and  the  feeds  are 
reversible.  Changes  of  feed  are  accomplished  by  sHding 
gears  and  clutches. 

The  dimensions  of  this  machine  include:  Maximum  swing, 
91^  in.;  maximum  distance  between  table  and  cross-rail, 
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Cross   Section   Showing   Table   Support  and    Driving    Mechanism 


between  the  cross-rail  and  saddles,  except  on  the  face  of  the 
cross-rail,  may  be  taken  up  with  cast-iron  gibs.  The  cross- 
rail  is  of  the  narrow  guide  type,  being  made  of  cast-iron. 
The  saddles  are  made  of  steel.  The  rams  are  provided  with 
cut  rack  teeth,  and  both  swivels  have  adjustment  up  to  30 
deg.  on  each  side  of  the  vertical  position.  Swivelling  is 
accomplished  by  means  of  a  worm  and  ratchet  adjustment. 
Rapid  hand  movement  is  provided  for  the  rams  and  they  are 
equipped  with  counterbalances,  arranged  to  exert  a  direct 
pull  on  the  rams  in  any  angular  position.    The  machine  is 


46  in. ;  spindle  travel,  42  in. ;  diameter  of  table,  87  in. ;  diam- 
eter of  track,  52  in.;  width  of  track,  6  in.;  diameter  of 
spindle,  18  in.;  length  of  spindle  in  bearing,  28  in.;  table 
speed  with  back  gears  in,  IJ^  to  4^^  r.p.m. ;  table  speed  with 
back  gears  out,  6  to  18  r.p.m.,  number  of  available  table 
speeds,  32;  minimum  vertical  feed,  0.037  in.  per  table  revolu- 
tion; maximum  vertical  feed,  1J4  in.;  minimum  horizontal 
feed,  0.022  in.;  maximum  horizontal  feed,  0.672  in.;  number 
of  available  vertical  and  horizmital  reversible  feeds,  8; 
approximate  weight,  including  the  motor,  67,000  lb. 
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Expanding  Internal  Thread  Micrometer 

UNIQUE  tool  for  measuring  internal  threads  easily  addition,  the  need  of  numerous  trial  plugs,  checks  and  thread 
and  accurately  has  been  developed  by  John  Bath  &  gages  will  be  eliminated.  The  micrometers  can  be  furnished 
Co.,  Inc.,  Worcester,  Mass.  This  tool,  as  shown  in 
the  illustration,  is  distinctly  a  thread  micrometer,  giving  the 
size  of  a  tapped  hole,  ring  thread  gage,  or  other  internal 
thread  directly  in  units  of  ten-thousandths  of  an  inch. 

The  four  measuring  jaws  are  supported  and  held  in  aline- 
ment  by  close  fitting  dovetail  slots  in  the  body  of  the  mi- 
crometer, which  is  movable  by  a  micrometer  screw.  The 
moving  parts  are  lapped  and  fitted  without  play  and  the 
micrometer  is  said  to  be  as  rigid  as  a  solid  plug.  This  rig- 
idity enables  different  persons  to  secure  the  same  measure- 
ment on  a  given  piece. 

Adjustment  is  provided  so  that  when  wear  occurs  on  the 
measuring  jaws  the  micrometer  may  be  referred  to  the  master 
reference  ring,  set  correctly  to  size,  and  the  wear  taken  up 
on  the  graduated  collar. 

Where  holes  are  tapped  or  threaded  in  quantities,  this 
internal  thread  micrometer  should  be  especially  valuable.  By 
its  use  the  action  of  taps  with  different  lubricants  and  cutting 
compounds,  the  amount  a  tap  cuts  oversize,  the  effect  of 
every  thousand  pieces  as  regards  tap  wear,  and  many  other  with  any  number  of  threads  per  inch  and  in  different  sizes 
conditions  may  be  known,  accounted  for  and  corrected.    In     ranging  from  1  in.  to  5  in.  in  diameter  as  may  be  desired. 


Bath   Internal  Thread   Micrometer  and   Master   Reference   Ring 
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Sixty-Inch  Lathe  of  Exceptional  Power 


THE  60-in.  triple-geared  engine  lathe,  illustrated,  is  a 
powerful  machine  recently  completed  by  the  Houston, 
Stan  wood  &  Gamble  Company,  Cincinnati,  Ohio.  It 
is  made  with  a  42-ft.  bed  in  one  section  but  can  be  provided 
with  any  length  of  bed  ranging  from  12  ft.  to  42  ft.  in  2-ft. 
steps.  The  large  steady  rest,  shown,  has  a  capacity  of  23 
in.  to  37  in.,  being  equipped  with  bronze  shoes.  The  smaller 
steady  rest  has  a  capacity  of  2  in.  to  23  in.  and  is  also 
equipped  with  bronze  shoes  on  the  jaws.  The  lathe  may  be 
furnished  in  a  variety  of  drives,  including  cone,  variable 
speed  motor,  constant  speed  motor,  or  single  pulley  drive. 
The  illustration  shows  a  35-hp.  variable  speed  motor  operat- 
ing on  220  volts  direct  current. 

The  rugged  construction  of  the  head-stock  and  arrange- 
ment for  geared  motor  drive  is  plainly  shown  in  Fig.  1.  The 
different  positions  of  the  handwheel  and  levers  are  indicated 
by  letters  which  allow  the  operator  to  check  up  the  speeds 
in  connection  with  a  speed  plate  mounted  on  the  head-stock. 
The  reverse  plate,  quadrant  and  all  levers  are  made  of  steel 
castings.  The  head-stock  gears  are  made  of  .50  carbon  steel 
in  the  majority  of  cases,  having  stub  teeth  cut  with  a  pressure 
angle  of  20  deg.  The  internal  ring  gear  is  made  of  a  ring 
forging  without  weld.  Forced  lubrication  of  the  head-stock 
is  accomplished  by  means  of  a  pump  mounted  at  the  rear 
of  the  lathe  and  belted  to  the  motor  shaft,  oil  gages  and  indi- 
cators showing  the  operator  at  all  times  whether  the  oil  is 
circulating  properly. 

A  good  idea  of  the  arrangement  and  rugged  proportions 
of  the  carriage  also  is  given  in  Fig.  1.  The  front  and  back 
portions  of  the  apron  are  tongued  and  grooved  through  the 
center  in  male  and  female  sections,  being  doweled  and  sub- 
stantially bolted  together.  This  construction  provides  practi- 
cally a  solid  apron  with  no  chance  of  the  bearings  shifting 
or  getting  out  of  alinement.  All  gears  are  of  steel,  cut  with 
a  coarse  pitch  and  wide  face.  A  patented  positive  angular 
tooth  clutch  drives  the  feed  mechanism  and  allows  the  oper- 
ator to  engage  and  disengage  the  feed  instantly  under  heavy 


the  left  of  the  carriage.  A  small  rapid  traverse  motor  and 
controller,  mounted  on  the  left  of  the  apron  provides  power 
traverse  by  throwing  in  the  lever  directly  in  back  of  the  hand 
wheel  which  engages  a  friction  clutch.  By  moving  this  lever 
towards  the  operator,  a  positive  clutch  is  engaged,  allowing 
the  carriage  to  be  traversed  by  hand.    The  controller  is  so 


Fig.  2 — View  Showing   Chips  Taken   In   .50  Carbon   Forging 

constructed  that  the  operator  must  hold  the  handle  in  posi- 
tion when  operating  this  motor  since  it  will  spring  back  to 
neutral  position  as  soon  as  released. 

The  apron  motor  controller  bracket  and  dial  are  shown 
mounted  on  the  right  of  the  apron.  This  bracket  controls 
the  starting,  stopping  and  reversing  of  the  main  motor,  the 


Fig.  1 — Houston,  Stanwood  and  Gamble  60-ln.  Engine  Lathe  Designed  for  Heavy   Duty 


cuts,  without  excessive  strain  on  the  operator's  wrist  or  hand. 

The  rack  pinion  and  rack  of  heat  treated  steel  are  designed 

to  more  than  meet  the  demands  of  the  heaviest  feeds  taken. 

The  full  swing  tool  post  shown  in  Fig.  1  is  mounted  on 


action  being  transmitted  through  the  horizontal  shaft  (shown 
near  the  bottom  of  the  lathe)  to  the  controller  by  a  chain 
and  sprocket.  A  long  ratchet  lever  at  the  left  of  the  aprcm 
is  used  when  it  is  desired  to  exert  great  power  on  hand  adjust- 
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ment  of  the  carriage  or  when  feeding  the  carriage  along  the 
bed  under  heavy  cuts. 

A  patented  support  for  the  lead  screw  and  controller  rod 
is  illustrated.  It  has  a  bronze  bearing  for  the  screw  feed 
rod  and  may  be  fastened  to  the  vertical  hanger  by  means  of 
a  large  cap  bolt,  being  accurately  located  by  two  dowels. 
This  support  can  be  easily  and  quickly  removed  from  the 
bed  and  replaced  at  any  position  along  the  bed  length. 

Some  idea  of  the  power  of  this  lathe  may  be  obtained  by 
reference  to  Fig.  2,  which  shows  the  big  chips  taken  in  a 
.50  carbon,  hammered  forging  with  a  manganese  content  of 
0.68  per  cent.  The  illustration  shows  a  3^  in.  reduction  in 
diameter  of  the  forging.   The  cut  was  l}i  in.  deep,  the  feed 


being  ^  in.  and  the  cutting  speed  15  ft.  per  min.  The 
ammeter  during  this  time  registered  from  230  to  275  amperes, 
which  at  220  volts  indicated  a  power  input  to  the  machine 
of  75  to  80  hp.  After  running  this  cut  for  10  or  15  revolu- 
tions of  the  forging,  the  lathe  was  stopped.  To  try  the  maxi- 
mum power  of  the  lathe  it  was  immediately  started  agaiM 
with  the  cutting  tool  underneath  the  full  depth  of  cut.  Under 
this  enormous  load  the  motor  started,  with  the  result  that  a 
2  in.  by  3  in.  high  speed  steel  tool  was  broken  off.  When  this 
occurred  the  ammeter  showed  from  400  to  500  amperes  and 
the  fuse  blew  out.  The  test  demonstrated  the  ability  of  the 
lathe  to  withstand  the  heaviest  cutting  feeds  and  speeds 
utilized  in  modern  practice. 


Rail  Washer  Reduces  Flange  and  Rail  Wear 
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WORN  flanges  on  locomotives  and  worn,  slippery  rails 
are  sources  of  much  annoyance  and  expense  to  rail- 
roads, the  trouble  being  accentuated  especially  where 
grades   and   curves  predominate.     Numerous   devices  have 
been  tried  in  an  effort  to  lubricate  satisfactorily  the  contact 
between  flanges  and  rails,  and  these  flange  lubricators  are 
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Fig.   1 — Application  of   Rail   Washer  to  Locomotive 

quite  satisfactory,  providing  the  grease  or  oil  does  not  feed 
so  fast  that  it  covers  the  tread  of  the  wheel,  or  the  ball  of 
the  rail,  and  causes  slipping.  Besides  oil  flange  lubricators, 
there  are  also  rail-washing  devices. 

The  El  Paso  &  Southwestern  has  had  on  some  of  its 
locomotives  for  several  years  (practically  all  being  now 
equipped)  a  type  of  rail  washer.  This  is  a  device,  pvatented 
by  J.  M.  Riddle,  engineman,  Alamogordo,  N.  M.,  using  hot 
water  from  the  boiler,  which  not  only  serves  to  lubricate  the 
wheel  flanges  and  rail,  but,  as  the  name  implies,  serves  also 
to  wash  or  remove  sand  from  the  rail  after  the  drivers  have 
passed  over.  Its  application  to  a  locomotive  is  shown  in 
outline  in  Fig.   1.    A  3^   in.  pipe  is  tapped  into  the  back 
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Fig.  2— Cast  Iron  Rail  Washer  Nozzle 


head  of  the  boiler  several  inches  below  the  water  line  and 
two  pip)es  branch  off  from  this  main  connection,  one  leading 
just  ahead  of  the  front  engine  truck  and  the  other  back  of 


the  rear  drivers.  These  pipes  are  extended  to  within  about 
6  in.  of  the  rail  on  either  side  of  the  locMnotive  and  have 
small  cast  iron  nozzles,  shown  in  Fig.  2,  at  the  end  of  each. 
On  locomotives  having  trailers,  the  pipes  to  the  rear  wheels 
are  applied  just  ahead  of  the  trailers  with  the  nozzles  point- 
ing slightly  forward. 

The  main  connection  to  the  boiler  and  each  branch  pip)e 
therefrom  are  provided  with  valves  accessible  to  the  engineer 
which  may  be  opened  or  closed  at  will,  depending  upon 
whether  water  is  to  be  applied  ahead  of  or  behind  the 
drivers.  The  main  valve  consists  of  an  wdinary  globe 
valve  having  not  more  than  a  }i.  in.  opening  into  the  boiler. 
A  larger  hole  produces  too  great  a  pressure  of  water  against 
the  rail  and  is  likely  to  blow  out  the  flexible  hose  connec- 
tion at  the  engine  truck.  Hot  water  thus  applied  not  only 
serves  as  a  lubricant  between  the  wheel  flanges  and  rails, 
but  also  neutralizes  the  effect  of  a  frosty  rail.  It  is  said 
that  on  some  of  the  grades  of  the  E.  P.  &  S.  W'.  the  use 
of  this  rail  washer  has  made  it  unnecessary'  to  double-heaa 
trains  going  over  a  grade  and  on  branch  lines,  where  curves 
are  numerous,  flange  wear  is  reduced  •  to  a  minimum  and 


Fig.  3 — Rail  Washing   Device  In  Operation 

there  is  less  danger  of  derailment.    The  device  is  said  to  be 
inexpensive  to  apply  and  maintain. 

Hot  water  is  used  because  it  cuts  the  grease  or  frost 
from  the  rail  more  readily  than  cold  water  and  is  more  con- 
veniently taken  from  the  boiler  than  from  the  tank.  The 
patent,  however,  covers  the  taking  of  water  from  the  boiler, 
injector  or  tank.  In  actual  practice,  the  water  consumption 
is  about  85  gals,  per  hour,  this  being  in  the  most  severe 
service  where  the  grade  is  continuous  and  curves  numerous. 
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Sixty-Inch  Lathe  of  Exceptional  Power 


Till'  (tO-iii.  tri|)k-.!,'oaral  cn^iiK-  lathe,  illustrated,  is  a 
pDWirful  inacliint'  recently  eom])lete(l  l)y  the  Houston. 
Stan\v(HHl  &  Gamble  Company,  Cincinnati.  Ohio.  It 
i-  nuide  with  a  42-ft.  heel  in  one  section  hut  can  he  provided 
with  any  length  of  l)eil  ranyinii  from  12  ft.  to  42  ft.  in  2-ft. 
stips.  The  larije  steady  rest,  shown,  has  a  capacity  of  2,> 
in.  to.>7  in.,  heini;  e»|uii)ped  with  hron/.e  shoes.  The  smaller 
.>iteady  rest  has  a  capacity  of  2  in.  to  2.>  in.  and  is  also 
e(|uipi)ed  with  hron/e  sIkk's  on  the  jaws.  The  lathe  may  l)e 
furni-iied  in  a  variety  of  drives,  includinii  cone,  variable 
sjH'ed  motor,  tonstant  speed  motor,  or  single  pulley  drive. 
The  illustration  shows  a  .v^-hp.  varial)le  speed  motor  operat- 
ini:  on  220  volts  <lirect  current. 

riie  ruiij^ed  con.->truction  of  the  head-stock  and  arrange- 
ment for  geared  motor  drive  is  plainly  shown  in  Fig.  1.  The 
different  positions  of  the  handwheel  and  levers  are  indicated 
l)y  letters  which  allow  the  operator  to  check  up  the  si)eeds 
in  connection  with  a  speed  plate  mounted  on  the  head-stock. 
The  revor.se  plate,  <|uailrant  and  all  levers  are  made  of  steel 
castings.  The  head-stock  gears  arc  made  of  .50  carl)on  steel 
in  the  majority  of  cases,  having  stub  teeth  cut  with  a  jiressurc 
aniile  of  20  (leg.  I'he  intern. il  ring  gear  is  made  of  a  ring 
forging  without  weld.  Forced  lul)rication  of  the  head-stock 
i.-  accomplished  by  means  of  a  i)ump  mounted  at  the  rear 
of  the  lathe  and  beltid  to  the  motor  shaft,  oil  gages  and  indi- 
cator>  slu)wint:  the  ()|)erator  at  all  times  whether  the  oil  is 
circulating  j)roperly. 

.\  g()«)d  itlea  of  the  arrangement  and  rugged  ])roportions 
of  tile  carriage  al>o  is  given  in  Fig.  1.  The  front  and  back 
jM)rtion>  of  the  a|)ron  are  tongued  and  grooved  through  tiie 
center  in  male  and  female  sections,  being  doweled  and  sul)- 
.'itanti.dlx  bolted  together.  This  construction  provides  ]>racti- 
callv  .1  solid  a|)ron  with  no  chance  of  the  bearings  shifting 
or  getting  out  t)f  alinement.  All  gears  are  of  steel,  cut  with 
a  coarse  i)itch  and  wide  face.  A  patented  positive  angular 
tcM)th  clutch  drives  the  feed  mechanism  and  alU)ws  the  oper- 
ator to  engage  and  tlisengage  tlie  iced  instantly  under  heavy 


the  left  of  the  carriage.  A  small  rapid  traverse  motor  and 
controller,  mounted  on  the  left  of  the  apron  provides  power 
traver.se  \>y  throwing  in  the  lever  directly  in  back  of  the  hand 
wheel  which  engages  a  friction  clutch.  Hy  moving  this  lever 
towards  the  operator,  a  positive  clutch  is  engaged,  allowing 
the  carriage  to  be  traversed   l)y   hand.     The  controller  is  so 


Fig.   2 — View   Showing    Chips  Taken    in    .50   Carbon    Forging 

constructed  that  the  operator  must  hold  the  handle  in  posi- 
tion when  ojjcrating  tin's  motor  since  it  will  spring  back  to 
neutral  j)osition  as  soon  as  released. 

Ihe  apron  motor  controller  bracket  and  dial  are  shown 
mounted  on  the  right  of  the  ajiron.  This  l)racket  control- 
tlie  .starting.  sto|)ping  and  reversing  of  the  main  motor,  the 


Fig.    1 — Houston.   Stanwood   and    Gamble   60-ln.    Engine    Lathe    Designed   for    Heavy    Duty 

cuts,  without  excessive  strain  on  the  operator's  wrist  or  hand,  action  being  transmitted  through  the  horizontal  shaft  (shown 

The  rack  pinion  and  rack  of  heat  treated  steel  are  designed  near  the  bottom  of  the  lathe)  to  the  controller  by  a  chain 

to  more  than  meet  the  demands  of  the  heaviest  feeds  taken,  and  sprocket.    A  long  ratchet  lever  at  the  left  of  the  apron 

The  full  swing  tool  post  shown  in  Fig.   1   is  mounted  on  is  used  *vhen  it  is  desired  to  exert  great  power  on  hand  adjust- 
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mont  of  the  carriage  or  when  feedinii  the  carriage  along  the 
bed  under  heavy  cuts. 

A  patented  >up})ort  for  the  lead  screw  and  controller  rod 
is  illustrated.  It  has  a  bronze  bearing  for  the  screw  feed 
rod  and  may  1)C  fastened  to  the  vertical  hanger  by  means  of 
a  large  cap  bolt,  iK'ing  accurately  located  by  two  dowels. 
This  supj)ort  can  Ix;  easily  and  quickly  removed  from  the 
bed  and  replaced  at  any  position  along  the  bed  length. 

Some  idea  of  the  power  of  this  lathe  may  be  obtained  by 
reference  to  Fig.  2,  which  shows  the  big  chips  taken  in  a 
.50  carbon,  hammered  forging  with  a  manganese  content  of 
0.6S  per  cent.  The  illustration  shows  a  .)-)4  •"•  reduction  in 
diameter  of  the  forging.    The  cut  was  IJs  in.  deep,  the  feed 


being  '4  in.  and  the  cutting  speed  15  ft.  per  min.  The 
ammeter  during  this  time  registered  from  2M)  to  275  amjKTes, 
which  at  220  volts  indicated  a  jwwer  input  to  the  machine 
of  75  to  80  hp.  After  running  this  cut  for  10  or  15  revolu- 
tions of  the  forging,  the  lathe  was  .'stopped.  To  try  the  maxi- 
mum power  (}f  the  lathe  it  was  immediatelx  startid  a^ain 
with  tlie  cutting  tool  underneath  the  full  depth  of  cut.  Undtr 
this  enormous  load  the  motor  .started,  with  the  result  that  a 
2  in.  by  ,•»  in.  high  sj)eed  steel  tool  was  broken  off.  When  this 
occurred  the  ammeter  showed  from  4O0  to  500  amperes  and 
the  fuse  blew  out.  Tlie  te.«it  demonstrated  the  ability  oi  the 
lathe  to  withstand  the  heaviest  cutting  feeds  and  speeds 
utilized  in  modern  ])ractice. 


Rail  W  asher  Reduces  Flange  and  Rail  W  ear 


WORX  tlanges  on  locomotives  and  worn,  slippery  rails 
are  sources  of  much  annoyance  and  expense  to  rail- 
roads, the  trouble  being  accentuated  especially  where 
grades    and    cu^^•es   predominate.      Numerous    devices   have 
iK^en  tried  in  an  effort  to  lubricate  satisfactorily  the  contact 
Ixtween   tlanges  and   rails,   and   these  flange  lul>ricators   are 


"pQhbeHilve. 
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Frovi  Wheels 


'^Nozzle  'Nozzle 

Fig.    1 — Application   of   Rail   Washer   to   Locomotive 

<iuite  satisfactory,  providing  the  grease  or  oil  docs  not  feed 
^o  fast  that  it  covers  the  tread  of  the  wheel,  or  the  ball  of 
ihe  rail,  and  causes  slipping.  Besides  oil  flange  lubricators, 
there  are  also  rail-washing  devices.  ■_.■'■, 

The  El  Paso  &  Southwestern  has  had  on  some  of  its 
locomotivo  for  several  years  (practically  all  being  now 
eijuipjied)  a  type  of  rail  washer.  This  is  a  device,  patented 
by  J.  M.  Riddle,  engineman,  Alamogordo,  X.  M.,  using  hot 
water  from  the  boiler,  which  not  only  serves  to  lubricate  the 
wheel  flanyes  and  rail,  but,  as  the  name  implies,  serves  also 
to  wash  or  remove  sand  from  the  rail  after  the  drivers  have 
pas>ed  over.  Its  application  to  a  locomotive  is  shown  in 
outline  in   Fig.    1.    A    ' !»    in.   i)ipe  is  tapped  into  the  back 
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Fig.  2 — Cast   Iron   Rail   Washer  Nozzle 

head  of  the  boiler  several  inches  below  the  water  line  and 
two  j)ipes  branch  off  from  this  main  connection,  one  leading 
just  ahead  of  the  front  engine  truck  and  the  other  back  of 


the  rear  drivers.  These  pipi-s  are  extentled  to  williiii  about 
6  in.  of  the  rail  on  either  side  of  the  locomotive  and  have 
small  cast  iron  nozzles,  shown  in  Fig.  2,  at  the  end  of  each. 
On  Icxonifjtives  having  trailers,  the  pijas  to  the  ri'ar  wheels 
are  apj)lied  ju>t  ahead  of  the  trailers  with  the  nozzles  point- 
ing slightly  forward. 

The  main  connection  to  the  boiler  and  each  branch  |)ipe 
therefrom  are  provided  with  valves  accessible  to  the  engineer 
which  may  be  ojK-ned  or  closed  at  will,  de|Hnding  u|)on 
whether  water  i.>  to  l>e  applied  ahead  of  or  behind  the 
drivers.  The  main  valve^  consi.sts  of  an  ordinary  glolni 
valve  having  not  more  than  a  ^4  in.  oj)ening  into  the  iMiiler. 
A  larger  hole  jinxluces  too  great  a  pressure  of  water  against 
the  rail  and  i>  likel\  to  Idow  out  the  flexilile  ho>e  connec- 
tion at  the  engine  truck.  Hot  water  thus  ajiplied  not  only 
serves  as  a  lubricant  between  the  wheel  tlanges  and  rails, 
but  also  neutralizes  the  effect  of  a  frosty  rail.  It  is  >aid 
that  on  .some  of  the  grades  of  the  E.  1*.  &  S.  W.  the  u>e 
of  this  rail  washer  has  made  it  unnecessary  to  double-hcacT 
trains  going  over  a  grade  and  on  branch  lines,  where  curves 
are  numerous,   flange  wear  is  reduced -to  a   minimum   and 


Fig.  3 — Rail  Washing   Device  in  Operation 

there  is  less  danger  of  derailment.     The  device  is  said  to  Ije 
inexpensive  to  apply  and  maintain. 

Hot  water  is  used  because  it  cuts  the  grease  or  frost 
from  the  rail  more  readily  than  cold  water  and  is  more  con- 
veniently taken  from  the  boiler  than  from  the  tank.  The 
patent,  however,  covers  the  taking  of  water  from  the  l)oiler, 
injector  or  tank.  In  actual  practice,  the  water  con.-unijKion 
is  about  85  gals,  per  hour,  this  Ix'ing  in  the  most  .-<n-ere 
service  where  the  grade  is  continuous  and  curves  numerous. 
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In  such  service  the  rail  washers  back  of  the  rear  drivers 
would  be  in  operation  practically  all  the  time,  washing  sand 
from  the  rail,  and  the  washers  in  front  of  the  engine  truck 
would  be  in  operation  when  approaching  and  on  curves. 
When  using  85  gals,  of  water  per  hour,  the  coal  consump- 


tion is  about  118  lb.,  but  in  ordinary  service  10  per  cent 
of  this  amount  is  said  to  be  sufficient.  The  comparatively 
slight  cost  of  additional  coal  is  felt  to  be  unimportant  in 
consideration  of  the  greater  tonnage  that  can  be  handled 
and  the  saving  in  flange  and  rail  wear. 


A  Positive  Mechanical  Journal  Lubricator 


OWING    to    increased    journal    loads,    speed    require-  terioration  of  otlier  moving  parts.     Important  economies  in 

ments  and  extreme  temperature  variations   in  some  labor,  material  and  reduced  equipment  delays  would  imme- 

parts  of  the  country,  present  methods  of  lubricating  the  diately  result  from  delivering  oil  of  a  proper  consistency 

journals  of  railway  equipment  sometimes  prove  more  or  less  (from  a  lubrication  standpoint  and  not  from  a  standpoint  of 

inadequate.    It  is  generally  conceded  that  they  have  not  kept  its  ability  to  feed  through  waste)  to  the  journals.    This  oil 


Wheal 

Hub 


Lubricator  Arrangement  as  Applied  to  the  Journals  of  Main  Driving  Wheels 


pace  with  other  improvements  in  equipment  design.  The 
amount  of  oil  fed  to  high  duty  journals  by  capillary  attrac- 
tion through  waste  is  insufficient  and  the  direct  results  are 
costly  hot  boxes,  delays  and  repairs  to  equipment.  Contrary 
to  the  usual  experience  with  car  journals,  locomotive  driving 
journals  lubricated  with  hard  grease  seldom  become  hot  (at 
least  hot  enough  to  cut  or  score).  This  is  because  main  bear- 
ings receive  the  personal  attention  of  enginemen,  and  hard 


should  be  delivered  at  all  times  and  in  a  predetermined  quan- 
tity regardless  of  atmospheric  conditions  by  positive,  reliable, 
mechanical  means. 

Lubricators  designed  to  accomplish  these  results  have 
been  developed  by  the  Hennessy  Lubricator  Company,  New 
York,  being  made  in  four  styles  for  use  with  locomotive 
trailer,  driver  and  truck  wheels;  also  car  wheels.  Advan- 
tages claimed  for  these  lubricators  are  that  they  are  cheap, 
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Pomp  Plunger' 
Cross  Section  Showing  Operation  of  Hennessy  Engine  Truck  Journal  Lubricator 


grease  lubricates  at  a  high  temperature.  The  trouble  is  that 
hard  grease  does  not  begin  to  lubricate  effectively  until  the 
journals  become  warm,  and  there  is  excessive  friction. 

The  result  of  lubricating  journal  bearings  with  too  light 
oil  or  too  heavy  grease  is  unnecessary  friction,  power  loss, 
rapid  wear  of  journals   and  bearings  and  consequent  de- 


fool  proof,  have  few  parts  and  are  easily  applied,  displacing 
the  regular  cellars  without  change  or  addition  to  bearings, 
journals  or  boxes.  The  lubricators  are  packed  with  waste 
in  the  regular  manner  and  can  be  applied  in  roundhouses  by 
regular  forces.  Pumping  action  is  obtained  from  lateral 
wheel  movement  which  is  positive  and  regular.     The  waste 
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is  kept  in  contact  with  the  journals  by  means  of  loose  plates 
and  springs  and  oil,  being  pumped  up  through  to  the  jour- 
nals, prevents  the  waste  from  glazing.  The  waste,  in  addition 
to  distributing  oil  over  the  faces  of  the  journals,  is  also  a 
safety  feature  in  the  event  of  the  pump  becoming  inoperative 
for  any  reason.  Being  always  saturated  with  oil,  the  waste 
will  continue  to  lubricate  the  journals,  heating  gradually  and 
finally  smoking,  if  a  hot  box  develops. 

Tests  of  Hennessy  lubricators  on  lead  trucks  have  demon- 


strated that  about  five  times  the  ordinary  mileage  is  made 
with  a  given  quantity  of  oil.  While  it  is  recommended  that 
the  lubricators  be  removed  for  inspection  at  intervals  of  about 
90  days,  some  have  been  in  service  on  the  Norfolk  &  Western 
as  long  as  1 1  months  without  being  taken  down  for  any  pur- 
pose. The  only  attention  required  is  the  filling  or  supplying 
of  oil  to  the  cellars  about  once  a  week,  dependent  upon  the 
class  of  service.  It  is  stated  that  oil  of  the  consistency  of 
vaseline  can  be  pumped  through  the  lubricator  if  necessary. 


R 


Lightweight  Shovel  of  Sturdy  Construction 

ECENT  improvements  in  shovel  construction  have  been     long  been  the  policy  of  this  OMnpany  to  make  special  pur- 
combined  in  a  lightweight,  rugged  shovel  made  by  the      pose  shovels,  and  this  new  tool  is  made  in  two  types  and 


Conneaut  Shovel  Company,  Conneaut,  Ohio.     It  has 


Conneaut  Special  Firemen's  Shovel  Made  of  Molybdenum  Steel 


various  sizes  for  molders  and  locomotive  firemen.  In  both 
cases  maximum  wear  and  minimum  weight  are  desired,  and 
to  serve  this  double  purpose  the  shovel  proper  is  made  of 
molybdenum  alloy  steel.  The  steel  scoop  is  rigidly  fastened 
to  a  well-proportioned  handle  made  of  selected  stock,  the 
weights  of  the  two  shovels  being  made  approximately  4  lb. 
and  5  lb,,  respectively.  The  hard  service  that  a  shovel  must 
stand  at  the  hands  of  molders  and  locomotive  firemen  is 
well  understood  and  it  is  stated  that  severe  tests  have  demon- 
strated the  ability  of  the  new  Conneaut  shovels  to  withstand 
any  usage  within  reason.  Any  standard  form  of  handle 
may  be  provided  to  suit  the  individual  preferences  of  users. 


Ease  of  Operation  Features  New  Coach  Seat 

ONE  of  the  special  features  of  a  coach  seat  recently  The  seat  can  be  equipped  with  any  type  of  back  cushion 
developed  by  the  Scarritt  Car  Seat  and  Manufacturing  with  or  without  a  headroll.  Fig.  2  shows  the  new  type  of 
Company,  St.  Louis,  Mo.,  is  freedom  from  jamming  back  cushion  with  the  Scarritt  invisible  headroll  designed  to 
and  ease  of  operation.  This  is  secured  by  carrying  the 
operating  mechanism  on  four  rollers,  two  on  each  side, 
operating  in  channels  in  the  side  plates,  as  shown  in  Fig.  1. 
The  double  automatic  foot  rest  is  designed  to  afford  ample 
clearance  for  luggage  beneath  the  seat,  and,  although  it  is 
mechanically  operated,  becomes  inoperative  when  obstructed 
and  allows  the  back  to  be  reversed  freely  without  injury  to 
the  seat  mechanism  or  the  obstructing  baggage.     The  aisle 


Fig.  2 — Scarritt  Coach  Seat  with  Parts  Assembled 

afford  maximum  comfort  to  the  passengers.  The  plush  is 
applied  without  stitching  and  therefore  can  be  renewed  at 
a  nominal  labor  cost,  the  elimination  of  all  gimp  and  seams 
making  this  a  most  sanitary  type  of  cushion.  The  seat 
cushion  is  of  the  full  spring  type  with  flexible  edges  and 
is  designed  to  meet  the  most  severe  service  conditions.  The 
hand-stitched  upper  edge  of  the  curled  hair  assures  maximum 
arm  is  made  of  steel  and  can  be  enameled  in  any  desired  life  from  the  plush  or  other  covering  material.  This  seat  was 
color  and  fitted  with  a  wooden  arm  rest  to  match  the  finish  designed  for  first-class  coaches  and  conforms  to  modem 
of  the  car  interior.   The  arm  rest  is  firmly  attached  in  place,     ideas  of  maximum  comfort  and  durability  in  car  equipment. 


Fig.  1— View  of  Coach  Seat  Operating  Mechanism 
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Automatic  Exhaust  Pipe  and  Blower  Valve 


ON  page  358  of  the  June,  1920,  Railway  Mechanical 
Engineer  there  appeared  a  description  of  an  exhaust 
pipe  invented  by  J.  E.  Osmer,  suf)erintendent  of 
motive  power  of  the  Ann  Arbor  at  Owosso,  Mich.  Recent 
improvements,  made  in  this  exhaust  pipe,  have  demonstrated 
their  value  on  the  Detroit  &  Mackinac  and  the  Ann  Arbor  and 
are  protected  by  patents  pending.  The  illustration  (Fig.  1) 
shows  the  exhaust  pipe  as  adapted  to  Mallet  engines.  It  will 
be  noted  that  both  passages  are  equipped  with  automatic 
acting  valves,  which  open  in  response  to  fluid  pressure.  The 
source  of  the  supply  may  be  from  the  steam  pipes  to  either 
the  high  or  low  pressure  cylinders,  as  may  be  selected. 
When  the  engineer  opens  the  throttle,  the  two  valves  are 


drawn  in  through  the  cylinder  cocks,  and  will  close  on  the 
seat  gently. 

One  important  object  of  this  automatic  exhaust  pipe  is  to 
prevent  drawing  gases  and  cinders  from  the  smoke  box  into 
the  cylinders,  which  not  only  destroys  lubrication,  but  is 
severe  on  cylinder  and  piston  rod  packing,  necessitating 
repairs  and  renewals.  The  device  also  tends  to  prevent  the 
breaking  of  shoes  and  wedges,  rod  brasses,  shearing  of  rod 
bolts,  loose  guide  bolt  nuts,  and  the  pounding  of  either  the 
high  pressure  or  low  pressure  engines  when  descending  a 
grade  with  the  locomotive  throttle  entirely  closed.  In  the 
entire  construction  careful  attention  was  given  to  eliminating 
back  pressure  as  much  as  possible,  and  at  the  same  time  in- 
creasing efficiency  by  exhausting  steam  in  the  form  of  a  ring. 

New  Design  of  Blower  Pipe 

The  Osmer  exhaust  pipe  applied  to  a  simple  engine  is 
shown  in  Fig.  2  together  with  a  combination  automatic  and 
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Fig.   1 — Osmer   Exhaust   Pipe   Adapted   to    Maliet   Locomotive 

raised  from  their  seats.  When  the  throttle  is  closed,  both 
valves  return  to  their  seats,  but  not  suddenly,  as  a  ball  check 
is  incorporated  in  the  steam  passages  leading  to  the  space 
below  the  pressure  plate  so  that  a  period  of  about  one  and 
one-half  seconds  is  required  for  the  valve  to  take  its  seat. 
The  larger  valve,  around  which  all  steam  is  exhausted  into 
the  stack  when  the  locomotive  is  operating  compound,  is  so 
constructed  as  to  cause  the  discharge  of  exhaust  steam  in  the 
form  of  a  ring  which  completely  fills  the  stack,  thereby 
creating  a  more  intense  draft  than  can  be  obtained  with  the 
usual  types  of  exhaust  tips. 

The  steel  balls  are  incorporated  also  to  perform  an  addi- 
tional function.  When  the  throttle  is  closed,  permitting  the 
locomotive  to  coast  down  a  grade  without  the  use  of  steam, 
drifting  valve  or  vacuum  relief  valves  are  not  needed.  The 
valve  may  raise  and  lower  in  response  to  the  amount  of  air 


Fig.  2 — Automatic  Exhaust  Pipe  and   Bi9wer  Vaive  as  Appiied  to 

Simpie    Locomotive 

hand  blower  valve  F  which  may  be  applied  to  an  engine 
equipped  with  any  kind  of  an  exhaust  pipe.  As  shown,  the 
blower  may  be  operated  as  usual  from  the  cab,  or  by  rod  and 
bell  crank  connection  to  a  miniature  cylinder  attached  to  the 
exhaust  pipe.  This  cylinder  contains  a  piston  that  responds 
to  the  pressure  within  the  exhaust  pipe  and  automatically 
shuts  off  the  blower  valve  whenever  the  engine  is  exhausting 
steam. 

Assuming  that  the  blower  valve  on  the  boiler  head  is  open, 
pressure  would  be  delivered  through  the  pipe  and  passed 
downward  on  valve  G,  forcing  it  from  its  seat  and  causing 
steam  to  pass  through  pipe  C  to  the  nozzle  tip,  and  jets. 
When  the  engine  is  working,  steam  pressure  within  the  ex- 
haust pipe  moves  the  piston  to  the  right,  and  automatically 
closes  the  blower  valve  G  against  its  seat. 

On  suburban  engines,  firemen  will  regulate  the  valve  on 
the  boiler  head  to  supply  a  jet  of  steam  of  sufficient  force 
to  carry  off  the  smoke  from  the  stack,  and  the  moment  the 
engineer  closes  the  throttle,  boiler  pressure  within  the  blower 
pipe  will  force  the  valve  in  the  automatic  valve  from  its  seat 
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and  automatically  apply  the  blower.  On  switch  engines  in 
districts  where  the  smoke  ordinance  is  severe,  the  automatic 
blower  responds  instantly  to  the  closing  of  the  throttle  valve 
by  the  engineer. 

Pipe  D  (Fig.  2)  eliminates  drawing  dust  particles  into  the 
stuffing  box  of  the  cylinder.  Pipe  5  is  a  fluid  pressure  pipe, 
connected  to  the  steam  chest  for  actuating  the  exhaust  pipe 
valve  but  pipe  ^  is  a  preferable  design,  being  tapped  into 


the  steam  pipe  with  no  outside  piping.  This  is  an  advantage. 
When  it  becomes  necessarj'  to  repair  or  reface  the  valve 
and  seat  in  the  automatic  blower  valve,  the  unicm  in  the 
blower  pipe  immediately  back  of  the  autwnatic  blower  valve 
F  is  detached,  and  the  brass  bushing  which  forms  the  seat 
unscrewed.  By  the  use  of  a  ^  in.  bolt,  valve  G  may  be 
withdrawn  from  the  stem,  and  after  being  faced,  replaced 
without  difficulty.    The  time  and  expense  involved  is  small. 


Portable  Electric  Grinder  With  Pistol  Grip 


THE  Black  &  Decker  Manufacturing  Company,  Towson 
Heights,  Baltimore,  Md.,  has  placed  on  the  market 
recently  a  portable  electric  grinder  equipped  with  a 
pistol  grip  and  trigger  switch.   This  arrangement  adds  to  the 


Black  &  Decker  Portable  Electric  Grinder  Provided  With  Pistol  Grip 


convenience  of  operating  the  grinder  which  embodies  most 
of  the  features  included  in  standard  Black  &  Decker  drills. 
The  operator  has  entire  control  over  the  grinder  at  all  times 
and  it  is  unnecessary^  to  shift  either  hand  to  start  or  stop  it 
While  this  grinder  is  essentially  a  portable  machine  it  is 
supplied  complete  with  an  easily  detachable  base  and  adjust- 
able tool  rest  so  that  it  can  be  used  with  equal  facilitj-  as  a 
bench  grinder.  Besides  the  base,  the  equipment  also  includes 
two  5-in.  by  1-in.  grinding  wheels  (one  fine  and  one  coarse), 
a  wire  brush  wheel  and  a  rag  buffing  wheel.  With  these 
attachments  the  machine  can  be  used  for  grinding,  cleaning, 
buffing  or  miscellaneous  polishing.  Valuable  features  in- 
cluded in  the  grinder  are  grease  lubrication  throughout, 
forced  air  cooling,  chrome  nickel  steel  gears  and  shafts  and 
aluminum  alloy  housing.  The  entire  mechanism  is  protected 
from  dust  and  other  foreign  matter.  Owing  to  this  form  of 
construction  the  grinder  is  light  and  easy  to  handle.  It  may 
be  operated  on  either  dir^t  or  alternating  currents  at  will, 
a  3^-hp.  motor  being  used  operating  at  a  speed  of  3,200  r.p.m. 
The  total  weight  when  equipped  with  a  5-in.  bv  1-in.  wheel 
is  21  lb. 


Driving  Box  Grease  Groove  Arrangement 


ON  locomotive  driving  boxes  having  grease  pockets 
located  in  the  crown  brasses  on  either  side  of  the 
vertical  center  line,  it  frequently  has  been  found  neces- 
sary to  bore  out  the  crown  and  refit  the  brass  to  prevent  the 
box  from  pounding.  The  maximum  wear  in  the  crown  brass 
occurs  on  either  side  of  the  vertical  center  line  and  the  top  of 
the  crown  shows  very  slight  wear. 

.A  test  has  recently  been  completed  using  driving  boxes 
with  a  grease  groove  arrangement  patented  by  L.  P.  Ligon, 
master  mechanic,  Norfolk  &  Western,  Roanoke,  Va.  As 
illustrated,  the  crown  brass  has  a  grease  cavity  in  the  top  of 
the  crown  extending  practically  the  full  length  of  the  bear- 
ing and  approximately  two  inches  wide.  On  the  crown  brass 
with  a  properly  proportioned  cavity  it  was  found  that  as  the 
brass  wore  it  continued  to  fit  the  axle  closely.  The  top  por- 
tion, being  cut  away,  allowed  uniform  vertical  wear  at  the 
sides  and  top  and  pounding  did  not  develop. 

The  cavity  in  the  top  of  the  crown  wipes  the  surplus  oil 
and  grease  from  the  axle  and  acts  as  a  reservoir.  To  take 
full  advantage  of  this  reservoir,  a  slot  A  is  cut  through  the 
crown  from  the  grease  cavity  to  the  face  next  to  the  hub  liner 
so  that  the  grease  can  flow  through  and  lubricate  the  hub 
liner.  The  location  of  this  slot  is  such  that  the  grease  is 
applied  to  the  hub  liner  at  its  smallest  diameter  next  to  the 
axle,  and  flows  out  over  the  entire  face.  This  principle  is 
also  extended  and  holes  B  are  drilled  through  the  crown 
brass  to  the  shoe  and  wedge  faces  through  which  the  grease 
flows  lubricating  these  surfaces. 

After  being  in  service  15  months  the  boxes  tested  were 
removed  and  examined.  Very  little  wear  had  occurred  and 
the  fit  of  tlie  crown  brass  and  the  axle  was  found  in  good 
condition.    No  lubrication  was  applied  to  these  surfaces  ex- 


cept that  through  the  cavity  in  the  crown   brass.      It  was 
shown  conclusively  by  the  test  that  crown  brasses  with  grease 


Otvore  h  co/hcf  grease 
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Grease  Grooves  Arranged  to  Lubricate  Hub  Face  and  Shoe  and 

Wedge   Ways 

cavities  in  the  tops  of  the  crowns  not  only  do  not  pound  but 
provide  ample  lubrication  for  hub  liners  as  well  as  shoe  and 
wedge  faces  through  holes  or  slots  to  these  surfaces. 
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Automatic  Exhaust  Pipe  and  Blower  Valve 


Ox  paue  v^58  of  the  June,  1920,  Railii'dy  Mechanical 
linginevr  there  ai)peured  a  description  of  an  exhaust 
pij)o  invented  by  J.  K.  Osmer,  superintendent  of 
motive  power  of  the  Ann  Arbor  at  Owosso,  Mich.  Recent 
improvements,  made  in  this  exhaust  pijx',  have  demonstrattxl 
their  value  on  the  Detroit  &  Mackinac  and  the  Ann  Arbor  and 
are  protected  by  patents  pending.  The  illustration  (Fig.  1) 
shows  the  exhaust  pipe  as  adapted  to  Mallet  engines.  It  will 
be  noted  that  both  passages  are  equipjx-d  with  automatic 
acting  valves,  which  open  in  response  to  tluid  pressure.  The 
source  of  the  supply  may  lie  from  the  steam  [)ipes  to  either 
the  high  or  low  pressure  cylinders,  as  may  be  selected. 
When  the  engineer  opens  the  throttle,  the  two  valves  are 


,f^Ba,f 


Ca6t  Brass  Bushing 
Loose  F]f  in  Valve. 

Fig.    1 — Osmer    Exhaust    Pipe    Adapted    to    Mallet    Locomotive 

raised  from  their  seats.  When  the  throttle  is  closed,  both 
valves  return  to  their  seats,  but  not  suddenly,  as  a  l)all  check 
is  incorporated  in  the  steam  passages  leading  to  the  space 
Ijelow  the  pres.sure  plate  so  that  a  period  of  about  one  and 
one-half  seconds  is  required  for  the  valve  to  take  its  seat. 
The  larger  valve,  around  which  all  steam  is  exhaustetl  into 
the  stack  when  the  locomotive  is  operating  compound,  is  so 
constructed  as  to  cause  the  discharge  of  exhaust  steam  in  the 
form  of  a  ring  which  completely  fills  the  stack,  thereby 
creating  a  more  intense  draft  than  can  be  (jljtained  with  the 
usual  types  of  exhaust  tips. 

The  steel  balls  are  incorporated  also  to  perform  an  addi- 
tional function.  When  the  throttle  is  closed,  permitting  the 
IfKomotive  to  coast  down  a  grade  without  the  use  of  steam, 
drifting  valve  or  vacuum  relief  valves  arc  not  needed.  The 
valve  may  raise  and  lower  in  response  Xo  the  amount  of  air 


drawn  in  through  the  cylinder  cocks,  and  will  close  on  the 
seat  gently. 

One  important  object  of  this  automatic  exhaust  pii)e  is  to 
prevent  drawing  gases  and  cinders  from  the  smoke  box  into 
the  cylinders,  which  not  only  destroys  lubrication,  but  is 
.'^evere  on  cylinder  and  piston  rod  packing,  necessitating 
repairs  and  renewals.  The  device  also  tends  to  )»revent  the 
breaking  of  shoes  and  wedges,  rod  brasses,  shearing  of  rod 
bolts,  loose  guide  bolt  nuts,  and  the  pounding  of  either  the 
high  ])ressure  or  low  pressure  engines  when  descending  a 
grade  with  the  locomotive  throttle  entirely  closed.  In  the 
entire  construction  careful  attention  was  given  to  eliminating 
back  pressure  as  much  as  possible,  and  at  the  same  time  in- 
creasing efficiency  by  exhausting  steam  in  the  form  of  a  ring. 

New  Design  of  Hlower  Pipe 

The  Osmer  exhaust  ])ipe  applied  to  a  simj)le  engine  is 
shown  in  P'ig.  2  together  with  a  combination  automatic  and 


Blower 
Pipe 


Fig.  2 — Automatic    Exhaust   Pipe  and    Blower   Valve   as   Applied  to 

Simple    Locomotive 

hand  I>lower  valve  /•"  which  may  be  aj)j)lied  to  an  engine 
ecjuijiped  with  any  kind  of  an  exhaust  pii>e.  As  shown,  the 
blower  may  be  operated  as  usual  from  the  cab,  or  by  rod  and 
bell  crank  connection  to  a  miniature  cylinder  attached  to  the 
exhaust  pi[)e.  This  cylinder  contains  a  {)iston  that  res[)ond3 
to  the  pressure  within  the  exhaust  j)ij)e  and  automatically 
shuts  off  the  blower  valve  whenever  the  engine  is  exhausting 
steam. 

Assuming  that  the  blower  valve  on  the  boiler  head  is  open, 
I)ressure  would  be  delivered  through  the  pipe  and  j)as.->ed 
downward  on  valve  C^',  forcing  it  from  its  .seat  and  causing 
steam  to  pass  through  j)ipe  C  to  the  nozzle  tip.  and  jets. 
When  the  engine  is  working,  steam  f)ressure  within  the  ex- 
haust i)ii)e  moves  the  piston  to  the  right,  and  automatically 
closes  the  blower  valve  G  against  its  seat. 

On  suburban  engines,  firemen  will  regulate  the  valve  on 
the  boiler  head  to  supply  a  jet  of  steam  of  sufficient  force 
to  carry  off  the  smoke  from  the  stack,  and  the  moment  the 
engineer  clo.ses  the  throttle,  boiler  pressure  within  the  blower 
pipe  will  force  the  valve  in  the  automatic  valve  from  its  seat 
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and  automatically  apply  the  blower.  On  switch  engines  in 
districts  where  the  smoke  ordinance  is  severe,  the  automatic 
blower  responds  instantly  to  the  closing  of  the  throttle  valve 
by  the  engineer. 

Pipe  D  (Fig.  2)  eliminates  drawing  dust  particles  into  the 
-luffing  box  of  the  cylinder.  Pij)e  5  is  a  fluid  pressure  pipe, 
connected  to  the  steam  chest  for  actuating  the  exhaust  pi{)e 
valve  but  pipe  A   is  a  preferable  design,  being  tapped  into 


the  steam  pipe  with  no  outside  piping.  This  is  an  advantage. 
When  it  becomes  necessary  to  repair  or  reface  the  valve 
and  seat  in  the  automatic  blower  valve,  the  union  in  the 
l>lower  pipe  immediately  back  of  the  automatic  blower  valve 
F  is  detached,  and  the  brass  bu.>hing  which  forms  the  seat 
unscrewed.  By  the  use  of  a  li  in.  bolt,  valve  G  may  be 
withdrawn  from  the  stem,  and  after  being  faced,  replaced 
without  difficulty.    The  time  and  expense  involved  is  small. 


Portable  Electric  Grinder  With  Pistol  Grip 


THE  Black  &  Decker  Manufacturing  Company,  Towson 
Heights,   Baltimore,  Md.,  has  placed  on   the  market 
recently   a   portable  electric  grinder  equipped   with   a 
pistol  grip  and  trigger  switch.    This  arrangement  adds  to  the 


Black  &  Decker  Portable  Electric  Grinder  Provided  With  Pistol  Grip 


convenience  of  operating  the  grinder  which  embodies  most 
of  the  features  included  in  standard  Black  &  Decker  drills. 
The  o[)erator  has  entire  control  over  the  grinder  at  all  times 
and  it  is  unnecessary-  to  shift  either  hand  to  start  or  stop  it. 
While  this  grinder  is  essentially  a  ])ortal>le  machine  it  is 
suj)plied  complete  with  an  easily  detachaijle  base  and  adjust- 
able tool  rest  so  that  it  can  be  used  with  efjual  facility  as  a 
bench  grinder,  liesides  the  base,  the  e(|uipment  also  includes 
two  5-in.  by  1-in.  grinding  wheels  (one  tine  and  one  coarse), 
a  wire  brush  wheel  and  a  rag  buffing  wheel.  With  these 
attachments  the  machine  can  be  used  for  grinding,  cleaning, 
buffing  or  miscellaneous  polisliing.  Valuable  features  in- 
cluded in  the  grinder  are  grease  lubrication  throughout, 
forced  air  cooling,  chrome  nickel  steel  gears  and  shafts  and 
aluminum  alloy  housing.  The  entire  mechanism  is  protected 
from  dust  and  other  foreign  matter.  Owing  to  this  form  of 
construction  the  grinder  is  light  and  ea.«y  to  handle.  It  mav 
Ije  oi>erated  on  either  direct  or  alternating  currents  at  will, 
a  Vj-hp.  motor  being  used  oj)erating  at  a  spcH.'d  of  .S,20(j  r.jxm. 
The  total  weiuht  when  equi])j)ed  with  a  5-in.  bv  1-in.  wheel 
is  21  lb.  :  ^ 


Driving  Box  Grease  Groove  Arrangement 


Ox  locomotive  driving  boxes  having  grease  pockets 
located  in  the  crown  brasses  on  either  side  of  the 
vertical  center  line,  it  frequently  has  been  found  neces- 
sary to  bore  out  the  crown  and  retit  the  brass  to  prevent  the 
1)0X  from  pounding.  The  maximum  wear  in  the  crown  l)rass 
occurs  on  either  side  of  the  vertical  center  line  and  the  top  of 
the  crown  .-ihows  ver}-  slight  wear. 

A  test  has  recently  been  comj)leted  using  driving  boxes 
with  a  grease  groove  arrangement  patented  by  L.  P.  Ligon. 
master  mechanic,  Norfolk  &  Western,  Roanoke,  Va.  As 
illustrated,  the  crown  brass  has  a  grease  cavity  in  the  top  of 
the  crown  extending  practically  the  full  length  of  the  bear- 
ing and  approximately  two  inches  wide.  On  the  crown  brass 
with  a  proj)erly  projiortioned  cavity  it  was  found  that  as  the 
brass  wore  it  continued  to  fit  the  axle  closely.  The  top  por- 
tion, ])eing  cut  away,  allowed  uniform  vertical  wear  at  the 
sides  and  top  and  pounding  did  not  develop. 

The  cavity  in  the  top  of  the  crown  wipes  the  surplus  oil 
and  grease  from  the  axle  and  acts  as  a  reservoir.  To  take 
full  advantage  of  this  reservoir,  a  .«lot  .1  is  cut  through  the 
crown  from  the  grease  cavity  to  the  face  next  to  the  hub  liner 
so  that  the  grease  can  flow  through  and  lubricate  the  hub 
liner.  The  location  of  this  slot  is  such  that  the  grease  is 
aj)plied  to  the  hub  liner  at  its  smallest  diameter  next  to  the 
axle,  and  flows  out  over  the  entire  face.  This  jjrinciple  is 
also  extended  and  holes  B  are  drilled  through  the  crown 
brass  to  the  slux?  and  wedge  faces  through  which  the  grease 
flows  lubricating  these  surfaces,      f; 

•After  being  in  .service  15  month?  the  boxes  tested  were 
removed  and  examined.  Very  little  wear  had  occurred  and 
the  fit  of  the  crown  brass  and  the  axle  was  found  in  good 
condition.     Xo  lubrication  was  applied  to  these  surfaces  ex- 


cept that  through  the  cavity   in   the  crown   brass.      It   was 
shown  conclusively  by  the  test  that  crown  brasses  with  grease 
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Grease  Grooves  Arranged  to  Lubricate   Hub   Face  and  Shoe  and 
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cavities  in  the  tops  of  the  crowns  not  only  do  not  pound  but 
jjrovide  ample  lubrication  for  hub  liners  as  well  as  >hoe  and 
wedge  faces  through  holes  or  slots  to  these  surfaces. 
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Self-Opening  and  Adjustable  Die  Heads 

NEW  self-opening  and  adjustable  die  head,  style  DS,      shanks  are  arranged  to  fit  the  particular  size  of  machine 


has  been  developed  by  the  Geometric  Tool  Company,     on  which  they  are  used 

New  Haven,  Conn.    This  head  was  designed  prima- 

■■  rily  for  use  on  Brown  &  Sharpe  automatic  screw  machines, 

.but  may  be  used  on  other  automatics,  rendering  unnecessary 

■  any  arrangement  to  reverse  the  spindle  and  back  the  die 

head  off  the  threaded  work.    The  head  is  of  simple,  compact 

construction   and   works   independently  of  the  turret   feed, 

floating  to  suit  the  thread  being  cut.    This  prevents  stripping 

and  shaving  the  threads  and  makes  the  usual  close  camming 

of  the  machine  unnecessary. 

A  lever  trip  is  provided  which  reduces  the  force  of  trip- 

ping  the  die  head  and  therefore  lightens  the  reaction  on  the 

threads  being  cut.     Buffer  springs  allow  the  head  to  yield 

V  slightly  when  the  chasers  come  in  contact  with  the  work, 

.   insuring  a  smooth  thread.     Two  check  nuts  on  the  side  of 

the  head  provide  easy  adjustment  of  the  point  of  tripping. 

,  A  spring  closing  attachment  eliminates  as  far  as  possible 

-shock  and  wear,  being  located  in  a  convenient  position  to 

•;::  strike  a  stop  on  the  machine  which  automatically  closes  the 

<  die  head  when  the  turret  revolves. 

The  chasers  are  of  sturdy  construction,  having  long  bear- 
ings in  the  die  head  skeleton  and  are  supported  by  hardened 
keys  which  prevent  tilting  and  consequent  cutting  of  taper 
'threads.   Four  chasers  are  provided  in  each  die  head  and  the 


These  die  heads  are  made  in  three 


Geometric  Self-Opening   Die  Head,  Style  D.  S. 

sizes  and  have  a  capacity  to  cut  threads  from  1/16  in.  to 
^  in.  in  diameter  with  pitches  varying  from  18  or  finer  to  10. 


Franklin  Precision  Power  Reverse  Gear 


UNUSUAL  and  interesting  tests  of  the  new  Franklin 
Precision  power  reverse  gear  manufactured  by  the 
Franklin  Railway  Supply  Company,  Inc.,  New  York, 
were  made  recently  at  Franklin,  Pa.  The  object  was  to  put 
the  gear  through  tests  that  would  duplicate  locomotive  service 
as  nearly  as  possible  and  to  subject  it  to  conditions  more 
severe  than  would  occur  on  the  locomotive  itself.  The  specific 
purposes  of  the  tests  was  to  determine  whether  the  piston 
would  absorb  valve  motion  shocks  without  moving,  whether 
the  gear  would  remain  where  set  without  creeping,  whether 
the  cut-off  could  be  readily  adjusted  under  load,  whether  the 


Compressed  air  at  a  pressure  of  105  lb.  per  square  inch  was 
applied  to  the  cylinder.  A  set  of  gages  was  attached  to  the 
cylinder  compartment  for  pressure  reading,  bleed  cocks  being 
installed  at  each  gage. 

To  subject  the  reverse  gear  to  stresses  similar  to  those  re- 
ceived from  the  valve  gear  when  a  locomotive  is  running,  an 
extended  rod  was  attached  to  the  gear  piston  rod.  This  rod 
passed  through  an  adjustable  friction  clutch  by  means  of 
which  varying  and  very  heavy  resistances  could  be  applied. 
To  the  friction  clutch  was  attached  a  connecting  rod  which 
was  operated  by  an  eccentric  with  one  inch  travel,  driven  by 


Fig.   1 — Gear  Assembled   as  Applied  to  the   Locomotive 


cut-off  indicator  and  gear  would  work  in  synchronism, 
whether  shock  and  stresses  would  be  eliminated  from  the  con- 
trol going  to  the  cab  and  whether  the  gear  would  automati- 
cally and  instantly  resist  movement  if  an  unbalanced  load 
was  suddenly  applied. 

To  determine  these  points,  special  testing  apparatus  shown 
in  Fig.  2  was  constructed.  The  gear  was  secured  to  the 
frame  in  the  same  way  in  which  it  is  applied  to  a  locomotive. 
Application  of  the  cab  control  wheel  and  operating  rod  was 
made  in  the  same  relative  position  as  actual  service  requires 
and  the  cut-off  indicator  set  at  its  proper  relation  to  the  gear. 


an  electric  motor.  The  eccentric  served  to  reciprocate  the 
clutch  on  the  extended  piston  rod,  subjecting  the  gear  to  shock 
and  reversal  of  stresses  equaling  those  occurring  in  actual 


service. 


Frictional  resistance  between  the  adjustable  clutch  and  ex- 
tended piston  rod  was  obtained  by  tightening  the  clutch. 
These  frictional  resistances  were  calibrated  by  hanging 
known  weights  on  a  cable  which  passed  over  a  pulley  and 
was  hooked  on  the  extended  piston  rod.  When  the  friction 
of  the  clutch  stopped  the  weight  from  moving,  the  frictional 
resistance  equalled  the  load  on  the  cable.     This  weight  ar- 
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rangement  was  used  to  establish  a  known  frictional  resistance. 

Two  conditions  were  considered,  the  first  where  the  force 
acting  on  the  gear  piston  was  the  same  in  both  directions,  the 
second  an  unbalanced  force  acting  in  one  direction  only.  In 
the  first  case  the  desired  frictional  resistance  between  the 
clutch  and  rod  was  obtained  as  outlined  above,  and  the  cable 
and  weights  were  disconnected  from  the  rod.  The  motor  was 
;hen  started  and  the  clutch  forced  to  travel  back  and  forth 
on  the  piston  rod  320  times  per  minute.  Observations  were 
taken  on  ten  separate  tests,  each  test  being  run  without  a 
stop  for  30  minutes. 

To  duplicate  the  condition  of  an  unbalanced  force  acting 


FIfl.   2— Gear   With    Rod   and   Clutch   Attached   for  Test 

on  the  gear  in  one  direction  only,  the  frictional  resistance  of 
the  clutch  was  first  set  to  equal  the  weight  himg  on  the  rod 
and  the  weight  not  disconnected. 

In  starting  these  tests,  observations. were  taken  with  no 
load  on  the  gear  in  order  to  establish  the  position  of  the  cab 
indicator  relative  to  the  actual  point  of  cut-off.  Moving  the 
indicator  from  corner  to  comer  and  setting  to  any  desired 
cut-off  the  relative  positions  of  the  indicator  and  piston 
checked  in  every  case  within  1/32  in. 

Seven  separate  running  tests  were  made  with  the  clutch 
operating  against  the  gear  in  each  direction.  The  first  test 
was  run  with  500  lb.  frictional  resistance  between  clutch  and 
piston  rod  and  the  resistance  was  increased  500  lb.  for  each 
test  until  a  load  of  3,500  lb.  was  reached.  With  the  motor 
reciprocating  the  clutch  320  times  per  minute,  there  was 
absolutely  no  movement  of  the  piston.  The  gear  was  moved 
from  comer  to  corner  slowly  or  as  rapidly  as  desired  and  the 
cut-off  always  checked  with  the  position  shown  by  the  cab 
indicator.     While  under  load,  the  force  required  to  adjust 


the  cut-off  was  so  small  that  the  operating  rod  could  be 
rotated  by  hand  without  using  the  cab  control  wheel.  The 
gear  absorbed  all  shocks,  no  vibration  or  stresses  being  trans- 
mitted to  the  cab  control  wheel  or  indicator. 

To  demonstrate  the  operation  in  case  of  leaks,  the  pressure 
in  the  cylinder  was  bled  down  approximately  15  per  cent 
Under  these  conditions  the  piston  moved  .005  in.  each  way 
under  load.  When  the  leakage  cock  was  closed  the  pressure 
automatically  rose  and  stopped  all  movement  of  the  piston. 

To  determine  the  effect  of  an  unbalanced  load  in  one  direc- 
tion only,  the  clutch  was  set  for  2,000  lb.  and  weights  left 
attached,  the  clutch  and  weight  equaling  4,000  lb.  one  way 
and  zero  the  other.  Under  these  conditions  the  gear  imme- 
diately set  up  the  differential  pressure  in  the  cylinder  required 
to  absorb  the  shocks.  There  was  no  movement  of  the  pistcm 
and  bleeding  of  each  cylinder  compartment  by  hand  had  no 
effect. 

To  further  unbalance  the  load  the  clutch  pressure  was 
increased  to  2,500  lb.,  making  a  load  of  5,000  lb.  acting  <m 
the  gear  in  one  direction  only.  No  movement  of  the  gear 
was  perceptible,  the  cut-off  being  held  as  rigidly  as  before. 

Description  of  Gear 

This  power  reverse  gear,  as  its  name  implies,  is  designed 
for  precise  adjustment  of  cut-off.  It  consists  of  a  10  in.  by 
18  in.  cylinder  with  all  parts  enclosed.  It  has  ample  strength 
for  the  heaviest  work.  The  operating  valve  is  attached  ta 
the  rear  end  of  the  cylinder  and  is  controlled  by  a  hand  wheel 
in  the  cab.  This  wheel  is  provided  with  an  indicator  showing 
the  point  of  cut-off  and  is  coimected  to  the  gear  by  an  oper- 
ating rod.  This  wheel  and  rod  are  relieved  of  all  stresses 
or  shocks  in  the  functioning  of  the  gear. 

No  crosshead  or  guide  is  used  with  this  gear,  the  thrust 
being  taken  through  the  piston.  Levers  and  rods  have  been 
eliminated  and  there  are  no  pins  or  bushings  to  wear  and 
affect  the  accuracy  of  cut-off.  No  adjustments  are  provided 
as  none  are  required.  Wearing  parts  have  been  reduced  ta 
the  minimum.  Steam  can  be  used  as  a  medium  for  operating 
the  gear  in  emergencies. 

The  results  of  the  tests  described  above  show  that  the  gear 
provides  extremely  accurate  adjustment  of  cut-off  and  free- 
dom from  creeping.  Pressure  is  automatically  set  up  to  resist 
sudden  unbalanced  forces  and  maintain  stability  of  adjust- 
ment. All  shocks  from  the  valve  gear  are  absorbed  by  the 
air  in  the  gear  cylinder.  The  design  gives  a  low  air  consump- 
tion and  provides  adjustment  of  cut-off  with  minimum  phys- 
ical effort.  When  air  is  cut  off,  the  gear  remains  positioned 
corresponding  to  the  last  adjustment  and  cannot  be  changed 
until  air  or  steam  is  again  used. 


Long  Distance  Recording  Thermometers 


STURDINESS  oi  design  is  a  feature  of  the  new  ther- 
mometer made  by  the  Brown  Instrument  Company, 
Philadelphia,  Pa.,  to  record  temperatures  at  a  dis- 
tance. The  thermometer  can  be  fumished  with  tubing  up  to 
150  ft.  in  length  if  required.  Shorter  lengths,  however,  are 
to  be  desired  since  the  instrument  is  proportionately  sensi- 
tive. The  capillary  tubing  is  protected  by  a  reinforced  flex- 
ible drawn  tubing  which  can  be  stepped  on  without  injury. 

Bulbs  have  been  developed  to  meet  every  requirement  and 
are  made  of  drawn  copper  tubing  Avith  a  heavy  coating  of 
nickel.  This  nickel  coating  materially  increases  the  resist- 
ince  to  oxidation. 

Other  important  features  are  included  in  the  design  of 
the  thermometer  itself.  By  turning  a  knob,  the  pen  can  be 
set  at  the  exact  temperature  without  the  necessity  of  bending 
the  pen  arm  with  the  fingers.     Another  slight  adjustment 


makes  the  pen  bear  more  heavily  or  lightly  on  the  paper. 
The  pointer,  setting  device  and  actuating  spring  are  assem- 
bled in  a  compact,  reliable  unit.  A  patented  method  for 
calibrating  the  instrument  is  supplied.  The  pen  arm  lifts 
when  the  door  is  open  and  is  replaced  automatically  on  the 
paper  when  the  door  is  closed.  A  Seth  Thomas  clock  is  used 
to  provide  the  clock  movement.  Another  feature  is  the  in- 
verted pen  which  prevents  ink  from  running  down  and  cor- 
roding the  pen  arm.  The  entire  mechanism  is  enclosed  in  a 
dust  and  moisture  proof  case. 

One  of  the  uses  for  which  this  recording  thermometer 
should  prove  particularly  valuable  is  the  measuring  and  re- 
cording of  suf)erheated  steam  temperatures  in  stationary 
power  plants.  The  accurate  control  of  superheated  steam 
temperature  is  essential  to  efficient  boiler  operation  and  this 
control  is  only  possible  by  use  of  temperature  recorders. 
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Self-Opening  and  Adjustable  Die  Heads 

XrA\'  seIi-(>|Knin^  and  adjustable  die  head,  style  DS,  .'thanks  arc  arranged  to  fit  the  particular  size  of  machine 
lias  been  (Itveloped  by  the  Geometric  Tool  Com])any,  on  which  they  are  used.  These  die  heads  are  made  in  three 
New  Haven,  ("onn.     This  head  was  designed  prima- 


rily for  use  on  Jirown  ».^  Sharpe  automatic  screw  machines, 
but  may  be  used  on  other  automatics,  rendering  unnecessary 
any  arrangement  to  reverse  the  spindle  and  back  the  die 
head  (tff  tlie  thri-ailed  work.  The  head  is  of  simple.  comi)act 
construction  and  works  independently  of  the  turret  feed, 
floating  to  suit  the  thread  l)eing  cut.  This  prevents  stripping 
and  shaving  the  threads  and  makes  the  usual  close  camming 
of  the  mm  hinc  unnecessary. 

A  lever  tri]i  is  provided  which  reduces  the  force  of  trip- 
ping the  die  head  and  therefore  lightens  the  reaction  on  the 
threads  being  cut.  Buff'er  springs  allow  the  head  to  yiekl 
sliglitly  when  the  cliasers  come  in  contact  with  tlie  work, 
insuring  a  >m(M)th  thread.  Two  check  nuts  on  the  side  of 
the  liead  j>rovide  i-asy  adjustment  of  the  point  of  tripping. 
A  spring  closing  attachment  eliminates  as  far  as  possible 
shoik  and  wear,  being  htcated  in  a  convi-nient  position  to 
strike  a  stop  on  the  macliine  which  automatically  closes  the 
die  head  when  the  turret  revolves. 

Tlie  chasers  are  of  sturdy  construction,  having  long  bear- 
ings in  the  die  luad  ski'leton  and  are  supporteil  liy  hardened 
keys  which  prevent  tilting  and  consequent  cutting  of  taper 
thread>.    Ftmr  chasers  are  provided  in  each  die  head  and  the 


Geometric  Self-Opening   Die   Head,  Style   D.  S. 

sizes  and  have  a  capacity  to  cut  threads  from  1/16  in,  to 
•;4  in.  in  diameter  with  pitches  var}-ing  from  IS  or  finer  to  10. 


Franklin  Precision  Power  Re\  erse  Gear 


UXr.'^lWL  and  interesting  tests  of  the  new  Franklin 
I'nci-ion  power  reverse  gear  manufactured  by  the 
Franklin  Railway  Supply  Company,  Inc.,  New  York, 
were  made  recently  at  Franklin,  Fa.  The  object  was  to  put 
the  gear  through  tests  that  would  duplicate  locomotive  service 
as  nearly  as  possible  and  to  subject  it  to  conditions  more 
severe  than  would  occur  on  the  locomotive  itself.  The  specific 
purposes  of  the  tests  was  to  determine  whether  the  piston 
would  absorb  valve  motion  shocks  without  moving,  whether 
the  gear  would  remain  where  set  without  creeping,  whether 
the  cut-off  could  be  readily  adjusted  under  load,  whether  the 


('(impressed  air  at  a  pressure  of  105  lb.  per  square  inch  was 
a])plied  to  the  cylinder.  A  set  of  gages  was  attached  to  the 
cylinder  compartment  for  pressure  reading,  bleed  cocks  being 
installed  at  each  gage. 

To  subject  the  reverse  gear  to  stresses  similar  to  those  re- 
ceived from  the  valve  gear  when  a  locomotive  is  running,  an 
extended  rod  was  attached  to  the  gear  piston  rod.  This  rod 
})assed  tiirough  an  adjustable  friction  clutch  by  means  of 
whicli  varjing  and  ver)-  heavy  resistances  could  be  applied. 
To  tlie  friction  clutch  was  attached  a  connecting  rod  which 
was  operated  by  an  eccentric  with  one  inch  travel,  driven  by 


Fig.    1 — Gear   Assembled    as   Applied   to   the   Locomotive 


cut-off  indicator  and  gear  would  work  in  synchronism, 
whether  shock  and  stresses  would  be  eliminated  from  the  con- 
trol going  to  the  cab  and  whether  the  gear  would  automati- 
cally and  instantly  resist  movement  if  an  unbalanced  load 
was  suddenly  applied. 

To  determine  these  points,  special  testing  apparatus  shown 
in  Fig.  2  was  constructed.  The  gear  was  secured  to  the 
frame  in  the  same  way  in  which  it  is  applied  to  a  locomotive. 
Ai:)plication  of  the  cab  control  wheel  and  operating  rod  was 
made  in  the  same  relative  position  as  actual  service  requires 
and  the  cut-off  indicator  set  at  its  proper  relation  to  the  gear. 


an  electric  motor.  The  eccentric  served  to  reciprocate  the 
clutch  on  the  extended  piston  rod,  subjecting  the  gear  to  shock 
and  reversal  of  stresses  equaling  those  occurring  in  actual 
service. 

Frictional  resistance  between  the  adjustable  clutch  and  ex- 
tended piston  rod  was  obtained  by  tightening  the  clutch. 
These  frictional  resistances  were  calibrated  by  hanging 
known  weights  on  a  cable  which  passed  over  a  pulley  and 
was  hooked  on  the  extended  piston  rod.  When  the  friction 
of  the  clutch  stopped  the  weight  from  moving,  the  frictional 
resistance  equalled  the  load  on  the  cable.     This  weight  ar- 
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angement  was  used  to  establish  a  known  frictional  resistance. 

Two  conditions  were  considered,  the  first  where  the  force 

cting  on  the  gear  piston  was  the  same  in  both  directions,  the 

econd  an  unbalanced  force  acting  in  one  direction  only.     In 

iie  first  case  the  desired   frictional   resistance  between   the 

lutch  and  rod  was  obtained  as  outlined  above,  and  the  cable 

nd  weights  were  disconnected  from  the  rod.    The  motor  was 

hen  started  and  the  clutch  forced  to  travel  back  and  forth 

m  the  piston  rod  320  times  per  minute.     Observations  were 

iken  on  ten  separate  tests,  each  test  being  run  without  a 

-top  for  30  minutes. 

To  duplicate  the  condition  of  an  unbalanced  force  acting 


Fig.   2— Gear   With    Rod    and    Clutch    Attached   for  Test 

on  the  gear  in  one  direction  only,  the  frictional  resistance  of 
the  clutch  was  first  set  to  equal  the  weight  hung  on  the  rod 
and  the  weight  not  disconnected. 

In  starting  these  tests,  observations  .  were  taken  with  no 
load  on  the  gear  in  order  to  establish  the  position  of  the  cab 
indicator  relative  to  the  actual  point  of  cut-off.  Moving  the 
indicator  from  corner  to  corner  and  setting  to  any  desired 
<:ut-off  the  relative  positions  of  the  indicator  and  piston 
checked  in  ever}-  case  within  1/32  in. 

Seven  separate  running  tests  were  made  with  the  clutch 
operating  against  the  gear  in  each  direction.  The  first  test 
was  run  with  500  lb.  frictional  resistance  between  clutch  and 
piston  rod  and  the  resistance  was  increased  500  lb.  for  each 
test  until  a  load  of  3,500  lb.  was  reached.  With  the  motor 
reciprocating  the  clutch  320  times  per  minute,  there  was 
ibsolutely  no  movement  of  the  piston.  The  gear  was  moved 
from  corner  to  corner  slowly  or  as  rapidly  as  desired  and  the 
•  ut-off  always  checked  with  the  position  shown  by  the  cab 
indicator.     While  under  load,  the  force  required  to  adjust 


the  cut-off  was  so  srhall  that  the  operating  rod  could  be 
rotated  by  hand  without  using  the  cab  control  wheel.  The 
gear  absorbed  all  shocks,  no  vibration  or  stresses  being  trans- 
mitted to  the  cab  control  wheel  or  indicator. 

To  demonstrate  the  operation  in  case  of  leaks,  the  pressure 
in  the  cylinder  was  bled  down  approximately  15  per  cent. 
Under  these  conditions  the  piston  moved  .005  in,  each  way 
under  load.  When  the  leakage  cock  was  closed  the  pressure 
automatically  rose  and  stopped  all  movement  of  the  piston. 

To  determine  the  effect  of  an  unbalanced  load  in  one  direc- 
tion only,  the  clutch  was  set  for  2,000  lb.  and  weights  left 
attached,  the  clutch  and  weight  equaling  4,000  lb.  one  way 
and  zero  the  other.  Under  these  conditions  the  gear  imme- 
diately set  up  the  differential  pressure  in  the  olinder  required 
to  absorb  the  shocks.  There  was  no  movement  of  the  piston 
and  bleeding  of  each  cylinder  compartment  by  hand  had  no 
effect. 

To  further  unbalance  the  load  the  clutch  pressure  was 
increased  to  2,500  lb.,  making  a  load  of  5,000  lb.  acting  on 
the  gear  in  one  direction  only.  No  movement  of  the  gear 
was  perceptible,  the  cut-off  being  held  as  rigidly  as  before. 

Description  of  Gear 

This  power  reverse  gear,  as  its  name  implies,  is  designed 
for  preci>e  adjustment  of  cut-oft".  It  consists  of  a  10  in.  by 
18  in.  cylinder  with  all  parts  enclosed.  It  has  ample  strength 
for  the  heaviest  work.  The  operating  valve  is  attached  to 
the  rear  end  of  the  cylinder  and  is  controlled  by  a  hand  wheel 
in  the  cab.  This  wheel  is  provided  with  an  indicator  showing 
the  point  of  cut-off  and  is  connected  to  the  gear  by  an  oper- 
ating rod.  This  wheel  and  rod  are  relieved  of  all  stresses 
or  shocks  in  the  functioning  of  the  gear. 

Xo  crosshead  or  guide  is  used  with  this  gear,  the  thrust 
being  taken  through  the  piston.  Levers  and  rod?  have  been 
eliminated  and  there  are  no  pins  or  bushings  to  wear  and 
affect  the  accuracy  of  cut-off.  No  adjustments  are  provided 
a?  none  are  required.  Wearing  parts  have  been  reduced  ta 
the  minimum.  Steam  can  be  used  as  a  medium  for  operating 
the  gear  in  emergencies. 

The  results  of  the  tests  described  above  show  that  the  gear 
provides  extremely  accurate  adjustment  of  cut-off  and  free- 
dom from  creeping.  Pressure  is  automatically  set  up  to  resist 
sudden  unbalanced  forces  and  maintain  stabilit}'  of  adjust- 
ment. .A.11  shocks  from  the  valve  gear  are  absorbed  by  the 
air  in  the  gear  cylinder.  The  design  gives  a  low  air  consump- 
tion and  provides  adjustment  of  cut-off  with  minimum  phys- 
ical effort.  When  air  is  cut  off,  the  gear  remains  positioned 
corresponding  to  the  last  adjustment  and  cannot  be  changed 
until  air  or  steam  is  again  used. 


Long  Distance  Recording  Thermometers 


3TURDINESS  of  design  is  a  feature  of  the  new  ther- 
mometer made  by  the  Brown  Instrument  Company, 
Philadelphia,  Pa.,  to  record  temperatures  at  a  dis- 
ance.  The  thermometer  can  be  furnished  with  tubing  up  to 
50  ft.  in  length  if  required.  Shorter  lengths,  however,  are 
o  be  desired  since  the  instrument  is  proportionately  scnsi- 
ive.  The  capillar}'  tul)ing  is  protected  by  a  reinforced  flex- 
i>le  drawn  tubing  which  can  be  stepped  on  without  injur)'. 

Bull)S  have  l)een  developed  to  meet  every  requirement  and 
re  made  of  drawn  copper  tubing  with  a  heav}-  coating  of 
ickel.  This  nickel  coating  materially  increases  the  resist- 
nce  to  oxidation. 

Other  important  features  are  included  in  the  design  of 
le  thermometer  itself.  By  turning  a  knol),  the  pen  can  be 
•t  at  the  exact  temperature  without  the  necessity  of  l)ending 
le  pen  arm   with  the  fingers.     Another  .slight   adjustment 


makes  the  pen  bear  more  heavily  or  lightly  on  the  paper. 
The  pointer,  setting  device  and  actuating  spring  are  assem- 
bled in  a  compact,  reliable  unit.  .\  patented  method  for 
calibrating  the  instrument  is  supplied.  The  pen  arm  lifts 
when  the  door  is  open  and  is  replaced  automatically  on  the 
paper  when  the  door  is  closed.  A  Seth  Thomas  clock  is  used 
to  provide  the  clock  movement.  Another  feature  is  the  in- 
verted pen  which  prevents  ink  from  running  down  and  cor- 
roding the  pen  arm.  The  entire  mechanism  is  enclosed  in  a 
dust  and  moisture  proof  case. 

One  of  the  uses  for  which  this  recording  thermometer 
should  prove  particularly  valual)le  is  the  measuring  and  re- 
cording of  superheated  steam  temperatures  in  stationary- 
power  plants.  The  accurate  control  of  =ui)erheated  steam 
temperature  is  essential  to  efficient  boiler  operation  and  this 
control  is  only  possible  by  use  of  temperature  recorders. 
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Safety  Hand  Brake  Stands  Severe  Tests 


ANEW  design  of  safety  hand  brake,  made  by  the 
Minich  Railway  Appliance  Corporation,  Philadel- 
phia, Pa.,  has  been  tested  recently  under  severe  serv- 
ice conditions  and  reported  on  favorably  by  the  Interstate 
Commerce  Commission.  The  brake  consists  of  a  vertical 
shaft,  similar  to  those  in  common  use,  and  attached  as  usual 
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Hopper  Car  Provided  with   Minich   Safety    l-land    Brake    Equipment 


to  the  end  of  the  car.  The  bottom  of  the  shaft,  however,  is 
supported  by  a  special  cage  casting,  and  is  threaded  to  take 
a  nut  which  is  guided  by  slots  in  the  cage.  The  nut  moves 
vertically  up  and  down,  depending  on  which  way  the  staff  is 
revolved.  On  opposite  sides  of  the  nut  are  lugs  forming 
trunnions  by  which  a  U-shaped  lever  is  operated.  The  usual 
brake  chain,  or  air  brake  lever  in  the  case  of  hopper  cars  is 
replaced  by  a  connecting  rod.  Round  lugs  on  opposite  sides 
of  the  cage  serve  as  a  fulcrum  for  the  U-lever  so  that  when 
the  staff  is  revolved  and  the  nut  raised,  the  lever  revolves  on 
these  lugs  and  tends  to  change  from  an  approximately  hori- 
zontal to  a  vertical  position,  thus  pulling  up  and  applying  the 
brakes  through  the  rigging  in  common  use.  The  fulcrum  of 
the  U-lever  changes  so  that  the  power  is  comparatively  low 
at  the  beginning,  permitting  the  slack  to  be  taken  up  quickly, 
but  resulting  in  an  increase  of  leverage  and  power  towards 
the  end  of  the  application.  No  pawl  is  necessary  to  hold  the 
brakes  applied,  since  they  can  be  released  only  by  turning 
the  staff  in  the  opposite  direction. 

It  is  maintained  that  this  brake  is  an  important  safety 
device,  being  more  efficient,  inexpensive  and  easier  to  operate 
than  the  familiar  ratchet  and  pawl  type.  The  brake  holds 
where  applied  and  is  not  released  partly  to  allow  a  pawl  to 
engage,  consequently  all  the  energy  is  maintained  and  not 
lost  when  most  needed.  The  brake  is  said  to  be  three  times 
as  powerful  as  an  ordinary  brake  and  this  without  the  use  of 
a  brake  stick.  Ratchet,  pawl  and  brake  chain  are  elimi- 
nated. It  is  stated  that  cars  can  be  controlled  accurately  and 
easily  on  down  grades,  accidents  being  prevented  by  eliminat- 
ing danger  of  sudden  releases.  All  stress  on  the  staff  is 
vertical,  therefore  the  parts  will  not  be  frequently  bent  and 
forced  out  of  alinement.  Owing  to  the  use  of  few  parts  and 
a  short,  light  staff,  it  is  easy  to  install  and  maintain  the  brake. 


Storage  Battery  Truck  Equipped  with  Crane 


STORAGE  battery  trucks  have  demonstrated  their  ability 
as  labor  saving  devices  in  railroad  shops  and  storerooms 
and  many  of  these  trucks  are  now  equipped  with  devices 
to  facilitate  loading  and  unloading.  To  eliminate  manual 
labor  as  much  as  possible  the  Yale  &  Towne  Mfg.  Co.,  Stam- 
ford, Conn.,  has  developed  the  crane-equipped  truck,  illus- 
trated, with  a  total  load  carrying  capacity  of  4,000  lb.  It 
can  be  run  at  speeds  up  to  6  miles  an  hour  loaded,  negotiat- 
ing grades  up  to  12  per  cent,  and  running  over  any  road 
that  presents  a  reasonably  smooth  surface.  It  does  not  need 
to  be  jockeyed  into  position  before  lifting  the  load,  which 
may  be  picked  up  by  the  crane  from  either  side  of  the  truck 
or  from  the  end,  since  both  the  boom  and  load  chain  may 
be  raised  simultaneously,  thus  lengthening  or  shortening  the 
out-reach  of  the  boom  as  required.  The  crane  has  a  total 
capacity  of  1,600  lb.  at  the  maximum  out-reach  position  of 
69^  in.  from  the  center  line  of  the  mast.  This  load  capacity 
increases  as  the  out-reach  decreases  until  at  a  distance  of 
24  in.  the  crane  will  pick  up  1,900  lb. 

The  truck  illustrated  has  been  subjected  to  severe  tests, 
it  is  said,  with  satisfactory  results,  and  experiments  are 
now  being  carried  on  at  the  plant  with  the  idea  of  equipping 
the  truck  with  an  electro-magnet  and  dump  body.  The  dump 
body  will  be  especially  valuable  for  use  in  picking  up  and 
handling  quickly  scrap  metal.  The  assembled  wheels  and 
axles,  shown  in  the  illustration,  weigh  approximately  1,800 
lb.  and  it  would  require  considerable  effort  on  the  part  of 
two  or  possibly  four  men  to  roll  these  wheels  onto  the  truck 
without  the  crane. 

The  truck  is  equipped  with  a  storage  battery  operating 


both  truck  driving  mechanism  and  crane  mechanism.     The 
weight  of  the  truck  complete  ready  for  shipment  is  3,2001b. 


Yale    A    Towne    Crane- Equipped    Truck 

Wheels 


Carrying    Small    DrIvinQ 
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A  fire  at  the  roundhouse  of  the  Boston  &  Maine,  Portsmouth, 
N.  H.,  on  June  20,  damaged  the  building  and  several  locomotives 
at  a  total  estimated  loss  of  $150,000. 

The  Baltimore  &  Ohio  has  consolidated  the  Ohio  river  and  the 
Wheeling  divisions,  making  Wheeling,  W.  Va.,  the  headquarters 
and  discontinuing  the  offices  at  Parkersburg.  On  the  Indiana 
division,  Seymour,  Ind.,  has  been  abandoned  as  a  freight  terminal 
and  North  Vernon  is  to  be  the  terminal  instead. 

The  Mechanical  Division  of  the  American  Railway  Association 
has  issued  a  supplement  to  the  1920  Rules  of  Interchange,  pre- 
pared by  the  Arbitration  Committee.  This  supplement  includes 
corrections  to  the  rules,  several  additional  interpretations  rendered 
by  the  committee,  and  a  few  changes  which  have  been  made  to 
clarify  the  rules. 

The  Chicago  Chapter  of  the  American  Society  for  Steel  Treat- 
ing has  elected  the  following  officers :  Chairman,  H.  M.  Wood, 
Ingalls-Shepard  division,  Wyman  Gordon  Company,  Harvey,  111.; 
vice-chairman,  T.  A.  Lovegren,  Standard  Forging  Company, 
Indiana  Harbor,  Ind. ;  secretary-treasurer,  Harry  Blumberg, 
Illinois  Steel  Company. 

The  Missouri-Illinois  Railroad  on  June  1  opened  its  entire  line 
for  business.  The  line  of  this  company,  which  is  the  successor 
of  the  Illinois  Southern,  extends  from  Salem,  111.,  southwest  to 
Kellogg,  on  the  Mississippi  River,  and  from  St.  Genevieve,  Mo., 
southwest  to  Bismarck,  a  total  distance  of  127  miles,  with  a 
branch  from  Collins,  111.,  south,  to  Chester,   11  miles. 

The  new  classification  of  railroad  employees  and  rules  for  re- 
porting their  number  and  compensation  announced  some  time 
ago  by  the  Railroad  Labor  Board  has  been  completed  and  issued 
in  book  form  to  the  carriers.  The  employees  are  divided  into 
approximately  148  classes,  which  in  turn  have  been  subdivided 
so  that  there  are  approximately  500  distinctive  classes  created. 


Honorary  Degrees 

At  the  commencement  exercises  at  Williams  College,  Williams- 
town,  Mass.,  on  June  20,  the  honorary  degree  of  doctor  of  laws 
was  conferred  on  Edgar  E.  Qark,  chairman  of  the  Interstate 
Commerce  Commission. 

At  the  commencement  exercises  at  Tufts  College,  Medford, 
Mass.,  on  June  20,  the  honorary  degree  of  master  of  arts  was 
conferred  on  Samuel  O.  Dunn,  editor  of  the  Raihvay  Age. 


the  mechanical  department  and  administered  through  the 
Mechanical  Division  of  the  American  Railway  Association.  Two 
of  the  vacancies  are  in  the  scholarships  at  Stevens  Institute  of 
Technology  and  the  third  is  one  of  the  Joseph  T.  Ryerson  & 
Son's  scholarships  which  provides  for  a  four-year  course  at  uni- 
versities elected  by  the  American  Railway  Association.  Applica- 
tion for  these  scholarships  can  be  made  through  V.  R.  Hawthorne, 
secretary  of  the  Mechanical  Division. 


Locomotives 

The  Erie  Railro.\d  has  bought  from  the  Surplus  Property  Divi- 
sion of  the  War  Department  45  of  the  Decapod  locomotives  origi- 
nally built  for  the  Russian  government.  These  constitute  the  re- 
mainder of  the  Decapods  held  by  the  government. 


Freight  Cars 

The  Pittsburgh  &  West  Virginia  has  ordered  300  hopper  car 
bodies  of  55  tons'  capacity  from  the  Cambria  Steel  Company. 

The  Erie  Railroad  will  have  repairs  to  1,000  box  cars  of  40 
tons  capacity  made  at  the  Hammond  shops  of  the  Standard  Steel 
Car  Company. 

The  Great  Northern  has  ordered  500  refrigerator  cars  from 
the  General  American  Car  Company.  These  cars  are  to  have 
wooden  underframes. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  has  awarded 
a  contract  to  the  American  Car  &  Foundry  Company,  for  the 
repair  of  500  box  cars. 

Mitsui  &  Co.,  New  York,  has  ordered  40  air  dump  cars  for  the 
South  Manchurian  Railway  from  the  Kilbourne  &  Jacobs  Manu- 
facturing Company.     These  cars  are  to  be  of  20  cu.  yd.  capacity. 

The  Union  Pacific  has  given  an  order  to  the  Pacific  Car  & 
Foundry  Company  for  repairs  to  1,000  box  cars.  The  work  is 
to  be  carried  out  at  the  Portland  plant  of  the  Pacific  Car  & 
Foundry  Company. 


Mechanical  Division  Scholarships 

Three   vacancies   occurred   in   June,    1921,    in   the   scholarships 
awarded  to  sons  of  railroad  men  or  others  with  experience  in 


";. ..'  Shop  Construction 

The  Illinois  Central  has  awarded  a  contract  for  an  extension 
to  its  roundhouse  at  Paducah,  Ky,,  to  the  Ellington-Miller  Com- 
pany, Chicago,  at  a  cost  of  approximately  $15,000.  This  company 
has  also  awarded  a  contract  for  the  construction  of  additions  to 
its  roundhouse  at  Waterloo,  Iowa,  to  W.  J.  Zitterall,  Webster 
City,  Iowa. 

The  Louisville  &  Nashville  has  awarded  contracts  to  Joseph 
E.  Nelson  &  Sons,  Chicago,  in  connection  with  improvem«its  to 
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Safety  Hand  Brake  Stands  Severe  Tests 

XE\A'    desinn    of    safety   hand    brake,    made    by   the      to  the  end  of  the  car.     The  bottom  of  the  shaft,  however,  i? 
Minich    Railway    Aj^pliance    Corporation,    Philadel-      supported  by  a  special  caj!;e  casting,  and  is  threaded  to  take 


pliia.  Pa.,  has  been  tested  recently  under  severe  serv- 
ice conditions  and  reported  on  favorably  by  the  Interstate 
Commerce  Commission.  The  brake  consists  of  a  vertical 
shaft,  similar  to  those  in  common  use,  and  attached  as  usual 


Hopper   Car   Provided    with    Minich    Safety    Hand    Brake    Equipment 


a  nut  which  is  guided  by  slots  in  the  cage.  The  nut  movci 
vertically  up  and  down,  depending  on  which  way  the  staff  i; 
revolved.  On  opposite  sides  of  the  nut  are  lugs  forming' 
trunnions  by  which  a  U-shaped  lever  is  operated.  The  usua' 
brake  cliain,  or  air  brake  lever  in  the  case  of  hopper  cars  i- 
replact*d  l)y  a  connecting  rod.  Round  lugs  on  opix)site  side- 
of  the  cage  serve  as  a  fulcrum  for  the  U-lever  so  that  whei; 
the  staff  is  revolved  and  the  nut  raised,  the  lever  revolves  ort 
these  lugs  and  tends  to  change  from  an  approximately  hori- 
zontal to  a  vertical  position,  thus  pulling  up  and  applying  the 
l>rakes  through  the  rigging  in  common  use.  The  fulcrum  oi" 
the  U-lever  clianges  so  that  the  power  is  comparatively  low 
at  the  beginning,  permitting  the  slack  to  be  taken  up  quickly, 
but  resulting  in  an  increase  of  leverage  and  power  toward- 
the  end  of  the  api)lication.  No  pawl  is  necessar)'  to  hold  the 
brakes  applied,  since  they  can  be  released  only  by  turning 
the  staff  in  the  opposite  direction. 

It  is  maintained  that  this  brake  is  an  important  safety 
device,  being  more  efficient,  inexpensive  and  easier  to  operate 
than  the  familiar  ratchet  and  pawl  type.  The  brake  hol(l> 
where  ajiplied  and  is  not  released  partly  to  allow  a  pawl  t(i 
engage,  consequently  all  the  energy  is  maintained  and  not 
lost  when  most  needed.  The  brake  is  said  to  be  three  times 
as  powerful  as  an  ordinaiy  brake  and  this  without  the  use  of 
a  brake  stick.  Ratchet,  pawl  and  brake  chain  are  elimi- 
nated. It  is  stated  that  cars  can  be  controlled  accurately  and 
easily  on  down  grades,  accidents  being  j)revented  by  eliminat- 
ing danger  of  sudden  releases.  All  stress  on  the  staff  is 
vertical,  therefore  the  parts  will  not  be  frequently  bent  and 
forced  out  of  alinemuit.  Owing  to  the  use  of  few  parts  and 
a  short,  litjht  staff,  it  is  easv  to  install  and  maintain  the  brake. 


Storage  Battery  Truck  Equipped  with  Crane 


ST(^R.\GE  battery  trucks  have  demonstrated  their  ability 
a>  lal;or  saving  devices  in  railroad  shops  and  storerooms 
and  many  of  these  trucks  are  now  ecjuipped  with  devices 
to  facilitate  loading  and  unloading.  To  eliminate  manual 
labor  us  much  as  possiljle  the  Yale  &  Towne  Mfg.  Co.,  Stam- 
ford, Conn.,  has  developed  the  crane-equipped  truck,  illus- 
trated, with  a  total  load  carr}ing  cajjacity  of  4,000  lb.  It 
can  Jje  run  at  s])eeds  uj)  to  0  miles  an  hour  loaded,  negotiat- 
ing grades  up  to  12  per  cent,  and  running  over  any  road 
that  presents  a  reasonably  smooth  surface.  It  does  not  need 
to  Ix'  j(Kkeyed  into  position  before  lifting  the  load,  which 
may  be  picked  up  by  the  crane  from  either  side  of  the  truck 
or  from  the  end,  since  both  tlie  boom  and  load  chain  may 
be  raised  siniultaneou>ly.  tiius  lengthening  or  shortening  tiie 
out-reach  of  the  boom  as  re(|uired.  The  crane  has  a  total 
capacity  of  1,600  lb.  at  the  maximum  out-reach  jujsition  oi 
6934  in.  from  the  center  line  of  the  mast.  This  load  capacity 
increases  as  the  out-reach  decreases  until  at  a  distance  of 
24  in.  the  crane  will  pick  up  l.QOO  lb. 

The  truck  illustrated  lias  I)een  subjected  to  severe  tests, 
it  is  said,  with  satisfactor\-  results,  and  experiments  are 
now  being  carried  on  at  the  plant  with  the  idea  of  equij)[iing 
the  truck  with  an  electro-magnet  and  dump  body.  The  dump 
body  will  be  especially  valuable  for  use  in  ])icking  up  and 
handling  quickly  scraj>  metal.  The  assembled  wlieels  and 
axles,  shown  in  the  illustration,  weigh  approximately  1,800 
lb.  and  it  would  require  considerable  effort  on  the  part  of 
two  or  possibly  four  men  to  roll  these  wheels  onto  the  truck 
without  the  crane. 

The  truck  is  equipped  with  a  storage  battery  operating 


both  truck  driving  mechanism  and  crane  mechanism.     The 
weight  of  the  truck  complete  ready  for  shipment  is  .>,200lb. 


Yale    &    Towne    Crane-Equipped     Truck 

Wheels 


Carrying     Small     Drivinc 
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A  tire  at  th<-  rouii<lhousc  of  the  Boston  &  Maine.  Portsmouth, 
N.  H..  on  Innc  20,  daina.ncd  the  Iniilding  and  several  locomotives 
at  a  total  estinuited  loss  of  .*rl50,000. 

The  Baltimore  &  Ohio  has  con.solidated  the  Ohio  river  and  the 
W'heelinii  divisions,  making  Wheeling;,  \V.  \'a.,  the  headquarters 
and  disci 'Utinnin!^  the  offices  at  Parkersburg.  On  the  Indiana 
division.  Seymour.  Ind..  has  been  abandoned  as  a  freight  terminal 
and  North  X'ernon  is  to  be  the  terminal  instead. 

The  Mechanical  Division  of  the  .\merican  Railway  Association 
has  issued  a  supplement  to  the  1920  Rules  of  Interchange,  pre- 
pared by  the  Arbitration  Committee.  This  supplement  includes 
corrections  to  the  rules,  several  additional  interpretations  rendered 
by  the  committee,  and  a  few  changes  which  have  been  made  to 
clarify  the  rules. 

The  Chicago  Chapter  of  the  American  Society  for  Steel  Treat- 
ing has  elected  the  following  officers:  Chairman.  H.  M.  Wood, 
ingalls-Shepard  division,  Wyman  Gordon  Coiupany.  Harvey,  111.; 
vice-chairman.  T.  A.  Lovcgreii,  Standard  I'orging  Cotnpanj-, 
Indiana  Harbor.  In<l ;  secretary-treasurer,  Harry  Blumberg, 
Illinois  Steel  Company. 

The  Missouri-Illinois  Railroad  on  June  I  opened  its  entire  line 
for  business.  The  line  of  this  company,  which  is  the  successor 
of  the  Illinois  Southern,  extends  from  Salem,  111.,  southwest  to 
Kellogg,  on  the  Mississippi  River,  and  from  St.  Genevieve,  Mo., 
southwest  to  r.isniarrk.  a  total  distance  of  127  miles,  with  a 
branch    from   Celiins,    111.,   south,   to   Chester,    11    miles. 

The  new  classification  of  railroad  employees  and  rules  for  re- 
porting their  luimber  and  compensation  announced  some  time 
ago  by  tl'.e  Railroad  Labor  Board  has  been  completed  and  issued 
in  book  form  to  the  carriers.  The  employees  are  divided  into 
approximately  148  classes,  which  in  turn  have  been  subdivided 
so  that  tliere  are  approximately  5()0  distinctive  classes  created. 


Honorary  Degrees 

At  the  commencement  exercises  at  W  illiatns  College.  Williams- 
town,  Mass..  on  June  20,  the  honorary  degree  of  doctor  of  laws 
was  conferred  on  Fldgar  E.  Clark,  chairman  of  the  Interstate 
Commerce  Commi  =  sion. 

At  the  commencement  exercises  at  Tufts  College,  Medford. 
Mass.,  on  Jinie  20.  the  honorary  degree  of  master  of  arts  was 
conferred  on  Simiuel  O.  Dunn,  editor  of  the  Railzi'ay  Age. 


the  mechanical  department  and  administered  through  the 
Mechanical  Division  of  the  .\merican  Railway  Association.  Two 
of  the  vacancies  are  in  the  scholarships  at  Stevens  Institute  of 
Technology  and  tlie  third  is  one  of  the  Joseph  T.  Ryerson  & 
Son's  scholarships  which  provides  for  a  four-year  course  at  uni- 
versities elected  by  the  American  Railway  Association.  Applica- 
tion for  these  scholarships  can  be  inade  through  \'.  R.  Hawthorne, 
secretarv  of  the   Mechanical   Division. 


Loroinotives 

The  Erie  Railroad  has  Iwught  from  the  Surplus  Property  Divi- 
sion of  the  War  Department  45  of  the  Decapod  locoinotives  origi- 
nally built  for  the  Russian  government.  These  constitute  the  re- 
mainder of  the  Decapods  held  by  the  government. 


Freipht  Cars 

The  PiTTSBiROH  &  West  Virginia  has  ordered  300  hopper  car 
bo<lics  of  55  tons'  capacity  from  the  Caral>ria  Steel  Company. 

The  Erie  Raii-Road  will  have  repairs  to  1,0<M)  box  cars  of  40 
tons  capacity  made  at  the  Hammond  shops  of  the  Standard  Steel 
Car  Company.  .  '  ■    . 

The  Great  Xortherx  has  ordered  500  refrigerator  cars  from 
the  ( iencral  .\merican  Car  Company.  These  cars  are  to  have 
wooden  under  frames. 

The  Minneapolis,  St.  Pavl  &  Sault  Ste.  Marie  has  awarded 
a  contract  to  the  .\merir;in  Car  &  I'oundry  Company,  for  the 
repair  of  500  lx)x  cars. 

MiT.sn  &  Co.,  New  \  ork.  has  ordered  40  air  dump  cars  for  ihe 
.*^outh  Manchurian  Railway  fr<;m  the  Kilbourne  i\:  JacoI)s  Manu- 
facturing Company.     These  cars  are  to  be  of  20  cu.  yd.  capacity. 

The  Union  P.\cihc  has  given  an  order  to  tlie  Pacific  Car  & 

Foundry   Company   for  repairs   to   1,000  box   cars.     The   work  is 

to  be  carried    out   at   the    Portland   plant   of   the    I^acific   Car  & 
I'oundry  Company. 


Mechanical   Division   Scholarships 

Three    vacancies    occurred    in    June,    1921,    in    the    scholarships 
awarded   to  sons   of  railroad  men  or  others   with  experience  in 


Shop   Construction 

The  Ti.LINois  Cfmrai.  has  awarded  a  contract  for  an  extension 
to  its  roundhouse  at  Paducah,  Ky  ,  to  the  Ellington-Miller  Com- 
pany. Chicago,  at  a  cost  of  approximately  $15,000.  This  company 
has  also  awarded  a  contract  for  the  construction  of  additions  to 
its  roundhouse  at  Waterloo.  Iowa,  to  W.  J.  Zitterall.  Webster 
City,  Iowa. 

The  Louisville  &  Nashville  has  awarded  contracts  to  Joseph 
E.  Xelson  &  Sons.  Chicago,  in  connection  with  iinprovemonts  to 
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its  terminal  at  Hazard,  Ky.,  for  the  construction  of  a  roundhouse, 
machine  shop,  oil  storage  building,  car  department  building, 
storage  and  office  building,  lavatory  building,  and  an  engineers' 
locker  and  register  building.  The  total  cost  of  the  project  is 
approximately  $180,000. 


PERSONAL  MENTION^ 


A.  R.  A.  Mechanical  Division  Meeting  Postponed  Indefinitely 

The  postponed  meeting  of  the  Mechanical  Division,  American 
Railway  Association,  which  was  to  have  been  held  at  the  Black- 
stone  Hotel,  Chicago,  on  Wednesday  and  Thursday,  June  29  and 
30,  has  again  been  postponed  as  announced  in  a  circular  issued 
by  the  Mechanical  Division  on  June  21.  In  view  of  the  uncer- 
tainty as  to  conditions  for  the  next  few  weeks  no  date  has  been 
set  for  the  postponed  meeting. 


MEETINGS    AND    CONVENTIONS 

The  Chief  Interchange  Car  Inspectors'  and  Car  Foremen's 
Association  convention  for  this  year  has  been  postponed. 

The  American  Railway  Tool  Foremen's  Association  convention 
which  was  to  have  been  held  at  the  Hotel  Sherman,  Chicago,  on 
August  9,  10  and  11,  has  been  postponed. 

The  International  Railroad  Master  Blacksmiths'  Association 
convention  which  was  to  have  been  held  at  the  Hotel  Sherman, 
Chicago,  on  August  16,  17  and  18,  has  been  postponed. 

The  International  Rail-way  General  Foremen's  Association  has 
decided  tc  cancel  its  1921  convention  which  was  to  have  been  held 
September  12,  13,  14  and  15  at  the  Hotel  Sherman,  Chicago, 
owing  to  the  financial  stress  and  serious  business  conditions. 


The   following  list  gives  natn^s   of  secretaries,   dates  of  next    or  i/gular 
meetings   and   plnces   of   meeting   of   mechanical   associations   and    railroad 
..     clubs: 

Aik-Braxe   Association. — F.    M.    Ndlis,   Room    3014,    165   Broadway,   New 
:.•;  York   City. 

L  ■"      Amekicah   Railway  Association,   Division   V — Mechanicai. — V.   R.  Haw- 
thorne, 431   South   Dearborn   St.,  Chicago. 
■  .'  Division   V — Equipment   Painting   Division. — V.   R.   Hawthorne, 

Chicago. 

Amekican   Railway  AssociATroN,  Division   VI — Purchases  and  Stores. — 
■■:  J.   P.  Murphy,  N.   Y.   C,  ColHnwood,   Ohio. 

American    Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters' 
'  7  Association. — C.   Borcherdt,   202   North  Hamlin  Ave.,   Chicago.    Con- 

vention September   12-14,  Hotel  Sherman,   Chicago,   111. 

American    Railway   Tool    Foremen's   Association. — R.    D.    Fletcher,    114S 
T- •  E.    Marquette    Road,   Chicago. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,    Philadelphia,    Pa. 
'.:        American    Society    of    Mechanical   Engineers. — Calvin    W.    Rice,   29   W. 
'  V"  Thirty-ninth   St.,  New  York. 

American   Society   for   Steel  Treating. — W.   H.   Eisenman,   4600   Prospect 
Ave.,    Qevcland,    Ohio.      Annual   convention    September    19-24,    Indi- 
anapolis,  Ind. 
Association    of   Railway   Electrical   Engineers. — Joseph   A.    Andreucetti, 
C.  &  N.  W.,  Room  411.  C.  &  N.  W.  Station,  Chicago,  111. 

Canadian  Railway  Club. — W.  A.  Booth,  131  Charron  St.,  Montreal,  Que. 
;  ■- .-  Meeting    second    Tuesday    of    each    month    except    June,    July    and 

August,   at   Windsor  Hotel,   Montreal. 

....     Car  Foremen's  A?soci.\tion  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
■'.'■•  Chicago.    111.       Meeting  second   Monday   in   month,   except  June,   July 

and  August,  New  Morrison  Hotel,  Chicago,  111. 
Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral  Reserve   Bank   Building,   St.   Louis,   Mo.     Meetings  first  Tuesday 
;;••,  in  month  at  the  American  Hotel   Annex,   St.  Louis,  Mo. 

V       Central  Railway  Club. — H.  D.  Vought,  95  Liberty  St.,  New  York,  N.  Y. 
Chief    Inierch\ncb   Car    Inspectors   and    Car    Foremen's   Association. — 
■  W.  P.  Elliott.  T.  R.  R.  A.  of  St.  Louis,  East  St  Louis,  111. 

Cincinnati    Railway  Club. — W.   C.   Cooder,  Union  Central   Building,  Cin- 

,'  ■;  cinnati,   Ohio.     Meeting  second  Tuesday  of  February,   May,   Septcm- 

•   :.■  ber  snd   November,  at   Hotel   Sinton,   Cincinnati. 

■       Dixis  Aiu   Brake  Club  — E.   F.  O'Connor,   10  West  Grace  St.,  Richmond, 

Va. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.Mayer, 

Michigan    Central,    715    Clarke   Ave.,    Detroit,    Mich. 
International    Railway     Fuel     Association. — J.    G.    Crawford,    702    East 

Fifty-first  St.,  Chicago,    111. 
International   Railway   General   Foremen's   Association. — ^William   Hall, 

1061    W.    Wabasha   Ave.,    Winona,   Minn. 
Master    Boilermakers'    Association. — Harry    D.    Vought,    95    Liberty    St., 

New    York,    N.    Y. 
New  Engiand  Railroad  Club. — W.  E.  Cade.  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.     Meeting  second  Tuesday   of  each   month,   except  June,   July, 
August    and    Seinember. 
New   York   Railroad   Club. — H.    D.    Vought,   95    Liberty   St.,    New  York, 

Niagara  Fronties  Car  Men's  Association. — George  A.  J.  Hochgrebe,  623 
Brisbane    Building,    Buffalo,    N.    Y. 

Pacific  Railway  Club. — W.  S.  Wollner,  64  Pine  St.,  San  Francisco.  CaU 

Railway  Club  of  Pittjburch. — ^J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh,   Pa. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis, 
Mo.  Meeting  second  Friday  of  each  month,  except  June,  July  and 
August. 

Traviling  Engin'-ers'  Association. — W.  O.  Thompson,  1177  East  Ninety- 
eighth    St.,    Cleveland,    Ohio. 

WiSTiRN  Railway  Club. — Bruce  V.  Crandall,  14  E.  Jackson  Boulevard, 
Chicago.  Meeting  third  Monday  of  each  month,  except  June,  July 
;.">  and  August. 


GENERAL 

C.  M.  Hoffman,  superintendent  of  machinery  of  the  Verde 
Tunnel  &  Smelter  railroad,  with  headquarters  at  Qarkdale,  Ariz.^ 
has  been  appointed  superintendent  motive  power  and  machinery  of 
the  Los  Angeles  &  Salt  Lake,  with  headquarters  at  Los  Angeles, 
Cal.,  succeeding  D.  P.  Kellogg,  who  has  resigned. 

F.  D.  WiLDRiCK,  chief  clerk  to  the  mechanical  superintendent  of 
the  New  York  Terminal  Region  of  the  Erie,  has  been  appointed 
office  manager  of  all  offices  in  the  mechanical  department  of  the 
New  York  Terminal  Region.  Mr.  Wildrick's  headquarters  will 
be  at  Jersey  City,  N.  J. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

J.  Jones  has  been  made  locomotive  foreman  of  the  Canadian 
Pacific  at  MacTier,  Ont.,  vice  J.  J.  Dey,  transferred. 

F.  T.  Knight,  locomotive  foreman  of  the  Canadian  National 
Railways  at  Port  Arthur,  Ont.,  has  been  appointed  locomotive 
foreman  of  the  Grand  Trunk  Pacific  at  Sioux  Lookout,  Ont., 
succeeding  W.  H.  Fletcher,  transferred. 

E.  J.  McSwEENEY,  division  master  mechanic  of  the  Baltimore 
&  Ohio  with  headquarters  at  Washington,  Ind.,  has  been  trans- 
ferred to  Garrett,  Ind.,  succeeding  W.  F.  Moran,  resigned.  C.  M. 
Newman  succeeds  Mr.  McSweeney. 

C.  C.  Reynolds  has  been  made  road  foreman  of  engines  of  the 
Santa  Fe  at  Redondo  Junction,  Cal.,  succeeding  F.  A.  Gibbs.  ' 

SHOP  AND  ENGINEHOUSE 

Harry  E.  Wells  has  been  made  general  foreman  of  the  Atchi- 
son, Topeka  &  Santa  Fe,  at  Marceline,  Mo.,  succeeding  J.  Banker^ 
retired. 

PURCHASING  AND  STORES 

Ernest  O.  Cook  has  been  made  storekeeper  of  the  Santa  Fe  at 
Riverbank,  Cat. 

John  E.  Mahaney,  whose  appointment  as  superintendent  of 
stores  of  the  Chesapeake  &  Ohio  was  announced  in  the  June  issue 
of  the  Railway  Mechanical  Engineer,  was  born  at  St.  Paul,  Minn., 
December  23,  1879,  and  entered  railway  service  in  the  stores  de- 
partment of  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  at 
Minneapolis  in  1895.  In  1900  he  went  with  the  Eastern  Minnesota 
(Great  Northern)  as  general  foreman.  From  1903  to  1906  he 
served  the  Chicago,  Rock  Island  &  Pacific  in  a  similar  capacity. 
He  then  served  the  Southern  Pacific  as  storekeeper,  leaving  that 
position  in  1910  to  become  general .  storekeeper  of  the  Oregon- 
Washington  Railroad  &  Navigation  Company.  In  1913  he  went 
with  the  Spokane,  Portland  &  Seattle  as  general  purchasing  agent 
and  general  storekeeper.  Two  years  later  he  became  general  store- 
keeper of  the  Norfolk  Southern.  During  federal  control  Mr. 
Mahaney  served  the  Procurement  section,  Railroad  Administra- 
tion, as  supervisor  of  stores  of  the  Northwestern  region.  On  May 
1,  1919,  he  returned  to  the  Norfolk  Southern  as  general  store- 
keeper, which  position  he  held  at  the  time  of  his  recent  appoint- 
ment. 


OBITUARY 

Robert  Kennedy  Reading,  who  served  as  superintendent  of 
the  Pennsylvania  Railroad  at  Williamsport,  Buffalo  and  Altoona, 
died  very  suddenly  at  Williamsport,  Pa.  Mr.  Reading  was  for 
about  40  years  in  the  employ  of  the  Pennsylvania. 


Portraits  on  Tickets.— The  New  York  Central  announces  that 
buyers  of  commutation  tickets,  for  use  between  New  York  City 
and  certain  points  50  miles  or  more  from  the  city,  are  to  be 
required  to  furnish  a  photograph,  to  be  pasted  on  the  ticket; 
this  to  prevent  misuse  of  tickets,  which  has  become  common. 
On  the  Hudson  division  this  order  applies  to  Beacon  and 
Poughkeepsie ;  on  the  Harlem  division  to  Towners  and  Patter- 
son, and  on  the  River  division  to  Newburgh. 
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SUPPLY  TRADE  NOTES 


The  Standard  Pressed  Steel  Company  has  removed  its  head- 
quarters from  Philadelphia  to  Jenkintown,  Pa. 

The  Canton  Foundry  &  Machine  Company,  Canton,  Ohio,  has 
removed  its  New  York  City  office  from  the  Grand  Central  Palace 
to  45  West  Eighteenth  street. 

The  American  Flexible  Bolt  Company  removed  its  sales  offices 
on  June  1  from  50  Church  street  to  the  Liggett  building.  Forty- 
second  street  and  Madison  avenue,  New  York  City. 

The  Steel  Fabricating  Corporation  recently  completed  its  new 
works  and  general  offices  at  Michigan  City,  Ind.,  and  has  re- 
moved its  executive  headquarters  from  Harvey,  111.,  to  Michigan 
City. 

The  Canadian  Locomotive  Company,  Ltd.,  Kingston,  Ontario, 
is  carrying  out  improvements  at  its  shops,  to  include  two  addi- 
tional pits  to  the  erecting  shop  and  the  construction  of  a  storage 
building  200  ft.  by  75  ft. 

Max  Grant,  manager  of  technical  railway  sales  of  the  GHdden 
Company,  Cleveland,  Ohio,  has  left  the  service  of  that  company 
to  become  manager  of  the  railway  paint  department  of  the  Acorn 
Refining  Company,  Cleveland. 

The  Dressel  Manufacturing  Corporation,  New  York,  has  estab- 
lished an  office  in  the  Railway  Exchange,  Chicago,  under  the 
supervision  of  De  F.  Lillis,  who  for  many  years  was  connected 
with  the  motive  power  department. 

P.  R.  Letts  has  been  appointed  office  manager  of  the  industrial 
bearings  division  of  the  Hyatt  Roller  Bearing  Company,  New 
York,  succeeding  G.  J.  Traendly,  who  is  now  office  manager  of 
the  General  Motors  Corporation,  New  York. 

E.  J.  Floor  has  been  appointed  district  sales  manager  of  the 
Page  Steel  &  Wire  Company  at  208  South  La  Salle  street,  Chi- 
cago, succeeding  W.  R.  Bleecker,  Jr.,  who  has  been  transferred 
to  the  New  York  office  of  the  company. 

M.  E.  Lisle,  assistant  to  the  president  of  the  Terminal  Engineer- 
ing Company,  Inc.,  17  West  Forty- fourth  street.  New  York  City, 
has  been  elected  vice-president  and  M.  E.  Peck,  office  manager, 
has  been  elected  secretary  and  assistant  treasurer. 

The  Combustion  Engineering  Corporation,  43  Broad  street.  New 
Y'ork,  has  removed  its  Philadelphia,  Pa.,  branch  office  from  1112 
Lincoln  building  to  the  tenth  floor  of  the  Finance  building.  This 
territory  is  under  the  management  of  W.  C.  Strips. 

C.  W,  Cross  has  been  appointed  railroad  representative  of  the 
Torchweld  Equipment  Company,  Fulton  and  Carpenter  Streets, 
Chicago.  Mr.  Cross  was  until  June  1,  manager  of  western  rail- 
road sales  for  the  Chicago  Pneumatic  Tool  Company. 

The  Vacuum  Oil  Company,  61  Broadway,  New  York  City,  has 
opened  new  branch  offices  at  Bufifalo,  N.  Y.,  and  Dallas,  Tex. 
The  Buffalo  office  will  cover  New  York  State  west  of  the  Hud- 
son river  and  the  Dallas  office  the  states  of  Texas  and  Oklahoma. 

The  Geometric  Tool  Company,  New  Haven,  Conn.,  manufac- 
turers of  screw  thread  cutting  and  tapping  tools,  have  taken  over 
the  exclusive  sale  of  high  speed  tapping  devices,  quick  change 
chucks  and  collets  and  combination  tapping  devices  equipped  with 
quick  change  chucks,  manufactured  by  the  Charles  L.  Jarvis  Com- 
pany, Gildersleeve,  Conn. 

William  Archie  Kyte,  sales  manager  and  a  member  of  the  board 
of  governors  of  the  Foster  Machine  Company,  died  on  May  24 
at  his  home  in  Elkhart,  Ind.  Mr.  Kyte  was  born  at  Middlebury, 
Ind.,  on  March  1,  1878,  and  his  association  with  the  Foster  Ma- 
chine Company  started  in  1905.  His  death  was  caused  by  nervous 
exhaustion  and  heart  trouble,  after  an  illness  dating  from  last 
January. 

The  Link-Belt  Company,  Chicago,  has  acquired  all  of  the  capi- 
tal stock  of  the  H.  W.  Caldwell  &  Son  Company,  Chicago,  and 
Frank  C  Caldwell  has  been  elected  a  director  of  the  Link-Belt 
Company.  The  Caldwell  Company's  plant  will  continue  to  op- 
erate under  separate  corporate  existence,  under  its  present  name, 


and  the  plant  management  will  remain  substantially  the  same  as 
heretofore. 

Karl  G.  Roebling,  president  of  John  A.  Roebling's  Sons  Com- 
pany, Trenton,  N.  J.,  died  at  Springlake,  N.  J.,  on  May  29,  while 
playing  golf.  He  was  born  at  Trenton  in  1873.  Mr.  Roebling 
was  graduated  from  Lawrenceville  school  and  from  Princeton 
University  in  the  class  of  1894,  He  went  with  the  Roebling  com- 
pany immediately  after  graduation  and  in  1918  was  elected  presi- 
dent of  the  company. 

The  Master  Tool  Company,  20  East  St.  Clair  avenue,  Cleve- 
land, Ohio,  has  been  organized  under  the  laws  of  Ohio  to  manu- 
facture a  new  line  of  pneumatic  tools,  and  will  specialize  in  the 
reclaiming  of  all  types  and  makes  of  same.  The  officers  of  the 
company  are :  J.  Nightingale,  president ;  Charles  F.  Overly,  vice- 
president  and  general  manager;  William  Eckert,  secretary-treas- 
urer.    C.  F.  Overly  is  manager  of  sales. 

The  Elliott  Company,  Jeannette,  Pa.,  announces  the  following 
changes  in  its  sales  organization:  R.  H.  Schmidt  goes  to  the 
St.  Louis  district  office,  W.  E.  Widau  to  the  Cleveland  office, 
and  R.  S.  Bellman  to  the  Philadelphia  district  office.  In  addition 
to  the  Elliott  Company's  products,  they  will  also  handle  those  of 
the  Lagonda  Manufacturing  Company,  Springfield,  Ohio,  and 
the  Liberty  Manufacturing  Company,  Pittsburgh,  Pa. 

Alexis  I.  du  Pont,  secretary  and  director  of  E.  I.  du  Pont 
de  Nemours  &  Co.,  Inc.,  Wilmington,  Del.,  died  on  May  30,  at 
Wilmington  after  an  illness  of  ten  days.  He  was  bom  in  Wil- 
mington in  1869,  and  graduated  from  Harvard  in  1892.  After 
graduation  he  took  up  work  with  the  du  Pont  company,  and 
had  long  been  associated  with  the  other  members  of  his  family 
in  many  of  the  large  undertakings  connected  with  their  name. 

Harry  W.  Torney,  of  Torney  &  Co.,  New  York,  was  re- 
cently elected  president  of  the  Sharon  Pressed  Steel  Company, 
with  office  at  66  Broadway,  New  Y'crk  City.  This  company  was 
recently  reorganized.  Arthur  W.  Swan  is  now  general  manager 
in  charge  of  manufacture;  he  was  formerly  chief  engineer  and 
works  manager  of  the  Crucible  Steel  Company  and  its  associates. 
J.  G.  White  has  been  appointed  district  sales  manager  at  Detroit, 
Mich.  The  company  recently  installed  some  new  machinery  at 
its  plant,  Sharon,  Pa. 

Charles  A.  Kothe  has  been  appointed  mechanical  superintendent 
of  the  American  Automatic  Connector  Company,  Qeveland,  Ohio, 
succeeding  N.  M.  Barker,  resigned.  Mr.  Kothe  in  1900  entered 
the  service  of  the  Erie  Railroad  as  a  machinist  and  subsequently 
served  in  various  positions  at  different  places  until  1913,  when  .-e 
was  promoted  to  master  mechanic  at  Marion,  Ohio.  He  subse- 
quently was  transferred  in  the  same  capacity  to  Port  Jervis, 
N.  Y.,  and  from  1919  served  as  general  inspector  at  Youngstown, 
Ohio,  until  his  recent  appointment  with  the  American  Automatic 
Connector  Company. 

Colonel  Washington  A.  Roebling,  for  many  years  vice-president 
of  John  A.  Roebling's  Sons  Company,  Trenton,  N.  J.,  has  been 
elected  president,  to  succeed  his  nephew,  Karl  G.  Roebling.  Col- 
onel Roebling,  who  is  84  years  old,  was  engaged  with  his  father, 
John  A.  Roebling,  in  building  the  suspension  bridge  over  the 
Allegheny  river  at  Pittsburgh,  and  the  Cincinnati  and  Covington 
suspension  bridge.  With  his  brother,  Charles  G.  Roebling,  he 
successfully  carried  cut  the  work  of  completing  the  Brooklyn 
bridge,  the  construction  of  which  devolved  upon  them  after  the 
death  of  their  father  in  July,  1869. 

The  directors  of  the  Greenfield  Tap  &  Die  Corporation,  Green- 
field, Mass.,  on  June  9,  voted  to  purchase  the  entire  capital  stock 
of  the  Greenfield  Machine  Company,  Greenfield,  manufacturers 
of  cylindrical  and  universal  grinders,  and  the  Morgan  Grinder 
Company,  Worcester,  manufacturers  of  internal  grinders.  This 
combination,  together  with  the  machines  now  produced  by  the 
Greenfield  Tap  &  Die  Corporation,  will  constitute  the  machine 
division  of  the  Greenfield  Tap  &  Die  Corporation.  The  operation 
and  organization  of  both  plants  will  remain  the  same  for  the 
present,  although  eventually  the  Worcester  plant  will  be  moved 
to  Greenfield. 

Henry  T.  Gerdes,  mechanical  engineer  and  manufacturer,  of 
New  York,  has  been  elected  president  of  the  Hauck  Manufac- 
turing Company,  Brooklyn,  N.  Y.,  maker  of  oil  burners,  oil 
forges,  oil  burning  appliances,  etc.  The  other  officers  of  the  com- 
pany are:    M.  C.  Hauck,  first  vice-president;  A.  B.  Hauck,  sec- 
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ond  vice-president ;  H.  H.  Kress,  third  vice-president ;  A.  H. 
Stein,  treasurer,  and  J.  Lutz,  secretary.  Mr.  Gerdes,  who  ruc- 
cecds  the  late  Arthur  E.  Hauck  as  president,  is  a  graduate  of 
Stevens  Institute  of  Technology.  He  was  for  many  years  mana- 
ger of  the  Treadwell  Engineering  Company,  Easton,  Pa.,  and 
has  a  practical  knowledge  of  the  manufacture  of  oil  burning 
torches  and  appliances. 

William  Jordan  Caton,  secretary  of  the  Burden  Iron  Company, 
Railroad  and  Steamship  Division,  and  assistant  to  the  president 
of  the  Sanitation  &  Supply  Company,  New  York,  died  on  June 
17,  in  the  Harbor  Hospital,  Bath  Beach,  Brooklyn,  X.  Y.,  at  the 
age  of  66.  He  began  railway  work  in  the  auditor's  department 
of  the  Boston  &  Albany  at  Springfield,  Mass.,  and  subsequently 
served  in  the  passenger  department  of  the  same  road.  He  was 
later  purchasing  agent  of  the  Pittsburgh  &  Lake  Erie.  He  served 
for  about  nine  years  as  New  York  representative  of  Brown  & 
Co.,  Inc.,  Pittsburgh,  Pa.,  until  July,  1920,  when  he  left  the 
service  of  that  company  to  go  to  the  Burden  Iron  Company, 
Railroad  and  Steamship  Division. 

•  Charles  Ho.smer  Morse,  chairman  of  the  board  of  directors 
of  Fairbanks,  Morse  &  Co.,  Chicago,  died  on  May  5,  at  his  home 
in  Winter  Park,  Fla.  He  was  born  in  St.  Johnsbury,  Vt,  on 
September  23,  1833,  and  received  his  education  at  St.  Johnsbury 
Academy.  Mr.  Morse  began  his  business  career  in  1850,  as  a 
clerk  in  the  office  of  E.  &  T.  Fairbanks  &  Co.,  scale  manufac- 
turers. In  1862,  he  became  a  member  of  the  firm  of  Fairbanks, 
Greenleaf  &  Co.,  Chicago,  successors  to  E.  &  T.  Fairbanks  & 
Co..  and  on  January  1,  1872,  when  the  firm  of  Fairbanks,  Morse 
&  Co.  was  established,  he  became  president  of  that  company. 
He  retired  as  president  on  May  19,  1915,  to  become  chairman 
of  the  board  of  directors  of  the  same  company,  at  which  time 
he  was  succeeded  as  president  by  his  son,  C.  H.  Morse,  Jr. 

The  Manufacturers  Exhibition  Company,  Inc.,  has  established 
a  permanent  world  market  for  machinery  in  the  building  occupy- 
ing the  block  on  Sixth  avenue.  Eighteenth  street  and  Nineteenth 
street.  New  York  City.  The  company's  plans  are  broad  in  scope, 
including  American  and  international  promotion  of  the  sale  of 
all  American  manufactured  mechanical  products.  There  are  ex- 
hibits of  machinery  of  all  kinds  and  many  of  the  exhibitors  have 
their  own  representatives  in  the  market,  but  those  who  have  no 
one  present  are  represented  by  trained  technicians  who  will  con- 
duct the  buyers  through  the  exhibits,  explaining  all  points  de- 
sired. L.  R.  Duffield.  who  was  general  manager  of  the  Philadel- 
phia Bourse  for  over  ten  years  and  recently  general  manager  of 
the  International  Exposition  of  Industries,  is  president  and  general 
manager  of  the  Manufacturers  Exhibition  Company,  Inc. 

George  Jesse  Foran,  for  many  years  manager  of  the  condenser 
department  of  the  Worthington  Pump  &  Machinery  Corporation, 
New  York,  died  on  May  12,  at  his  home  in  New  York  City. 
He  was  born  on  January  22,  1862,  in  Boston,  Mass.,  and  gradu- 
ated from  the  Massachusetts  Institute  of  Technology  in  May, 
1883,  in  the  department  of  mechanical  engineering,  with  the  de- 
gree of  bachelor  of  science.  The  following  September  he  entered 
the  employ  of  the  Deane  Steam  Pump  Company,  Holyoke,  Mass., 
and  shortly  afterwards  was  transferred  to  the  Boston  office  of 
that  company.  In  November,  1886,  he  went  with  the  George  F. 
Blake  Manufacturing  Company  as  a  salesman,  and  later  served 
also  as  consulting  engineer  to  the  president  and  treasurer  of 
the  Blake  company.  From  1890  to  1897  he  was  office  manager 
of  the  new  Blake  works  at  East  Cambridge,  Mass.,  also  head 
of  the  estimating  and  cost  department,  later  returning  to  the  engi- 
neering sales  department.  The  above  companies  were  consoli- 
dated with  others  in  1901  to  form  the  International  Steam  Pump 
Company,  and  Mr.  Foran  then  went  to  New  York,  as  manager 
and  chief  engineer  of  the  condenser  department  of  Henry  R. 
Worthington  and  the  associated  companies  of  the  International 
Steam  Pump  Company.  He  continued  in  that  position  with  the 
Worthington  Pump  &  Machinery  Corporation  which  succeeded 
the  International  Steam  Pump  Company.  Mr.  Foran  was  active 
in  the  design  of  high  vacuum  apparatus  during  the  entire  de- 
velopment of  that  class  of  machinery  and  was  at  the  head  of  the 
department  at  the  time  of  his  death.  During  the  war,  Mr.  Foran 
served  upon  the  committee  for  condensing  apparatus  of  the  United 
States  shipping  board  and  war  industries  board  and  as  chairman 
of  the  American  Engineering  Service  of  the  Engineering  Council, 
which  dealt  with  all  questions  of  personnel  between  the  various 
departments  of  the  United  States  Government  and  the  four  na- 
tional  engineering  societies. 


TRADE   PUBLICATIONS 


O.xY-AcETYLENE  APPARATUS. — A  brief  outline  of  gas  welding 
and  cutting,  together  with  descriptions  and  illustrations  of  acety- 
lene generators,  welding  and  cutting  torches,  pressure  regulators, 
portable  outfits  and  welding  supplies  are  given  in  a  circular  of  16 
pages  recently  issued  by  the  Davis-Boumonville  Company,  Jersey 
City,  N.  J. 

ViscosiMETER  CONVERSION  Ch.\rts. — The  May  1921  issue  of 
Lubrication,  published  by  the  Texas  Company,  contains  a  chart 
for  converting  viscosimeter  readings  from  one  standard  to  another. 
By  means  of  the  diagram,  the  time  or  degrees  can  be  read  directly 
for  the  Saybolt,  Engler,  Redwood  Admiralty,  S'aybolt  Furol,  or 
Barbey  instruments. 

Welding  and  Cutting  Apparatus. — "Altemarc"  is  the  title  of 
a  52-page  booklet  issued  by  the  Electric  Arch  Cutting  &  Welding 
Company,  Newark,  N.  J.  The  book  opens  with  a  description  of 
this  company's  standard  welding  machine  and  takes  up  in  subse- 
quent chapters  welding  in  the  shipbuilding  field,  steel  mills, 
foundries,  machine  shops,  etc.  It  also  briefly  explains  the  opera- 
tion of  the  welding  transformer  and  the  advantages  of  the  alternat- 
ing current  arc.    Illustrations  of  welding  repair  jobs  are  included. 

Electric  Hoists. — A  12-page  booklet  has  been  issued  recently 
by  the  Electric  Hoist  Manufacturers'  Association,  New  York,  and 
contains  a  somewhat  lengthy  list  of  successful  applications  of  elec- 
tric hoists  in  various  industries.  No  attempt  is  made 
to  discuss  the  details  of  hoist  construction  or  to  ex- 
plain the  method  and  convenience  -  of  operation,  but  numerous 
illustrations  and  references  are  given  to  show  the  labor  saving 
effected  by  electric  hoists  in  conjunction  with  monorail  hoists, 
gantry  and  gib  cranes. 

Railroad  Equipment. — An  attractive  booklet  of  36  pages. 
Catalogue  145,  has  been  issued  by  the  Whiting  Foundry  Equip- 
ment Company,  Harvey,  111.,  in  an  effort  to  place  before  railroad 
men  the  advantages  and  labor-saving  features  of  various  Whiting 
railroad  specialties,  mcluding  locomotive  hoists,  coach  hoists, 
cranes,  transfer  tables,  turntable  tractors,  etc.  The  booklet  also 
contains  a  general  description  and  photographs  of  the  company's 
products,  together  with  numerous  illustrations  of  the  apparatus  in 
actual  operation.     Two  typical  shop  layouts  are  included. 

.\rmco  Iron. — "Armco  in  Picture  and  Fact"  is  the  title  of  a 
well-arranged  treatise  issued  by  the  American  Rolling  Mill  Com- 
pany, Middletown,  Ohio.  After  a  brief  historical  sketch  of  Armco 
iron,  each  step  in  its  manufacture  from  the  mining  of  the  ore  to 
the  turning  out  of  the  finished  material,  is  taken  up  in  an  interest- 
ing and  comprehensive  manner.  The  chemical  purity,  rust-resist- 
ance, welding  properties  and  electrical  conductivity^  of  the  iron  are 
explained  and  many  other  features  concerning  Armco  products. 
Reference,  computing  and  export  tables,  and  other  useful  data 
complete  the  book: 

Water  Softeners. — The  Graver  Corporation,  East  Chicago, 
Ind,.  has  issued  two  bulletins  describing  the  company's  large  con- 
tinuous water  softener  (type  K)  and  the  small  continuous  water 
softener  (type  KM).  Each  bulletin  opens  with  a  short  discus- 
sion of  water  softening  and  the  choice  of  suitable  apparatus. 
This  is  followed  by  descriptions  of  the  operation  of  the  plants 
which  are  described  in  detail  and  illustrated  in  numerous  photo- 
graphs. Drawings  are  shown  of  typical  foundations  and  upper 
and  lower  housings  and  charts  are  given  to  illustrate  the  loss  of 
water  storage  space  by  converting  existing  storage  tanks  into 
water  softeners. 

Oil  Driven  Air  Compressors. — The  oil  engine  driven  air  com- 
pressors manufactured  by  the  Chicago  Pneumatic  Tool  Company, 
New  York,  are  described  and  illustrated  in  bulletin  607,  recently 
issued.  The  booklet  opens  with  a  short  general  description  of  the 
machine  and  the  type  of  fuel  required.  This  is  followed  by  a  con- 
densed illustrated  description  of  the  important  details  of  construc- 
tion. One  of  the  interesting  features  of  the  bulletin  is  a  compari- 
son of  the  cost  of  operating  an  oil  engine  compressor  unit  and  the 
comparative  cost  of  operating  an  equivalent  sized  steam  driven 
compressor.  The  concluding  pages  are  devoted  to  illustrations 
of  the  various  types  of  machines  with  tables  of  sizes,  weights,  etc. 
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A  Good 

Piece  of 

Committee  Work 


In  its  final  report,  an  abstract  of  which  appears  elsewhere 
in  this  issue,  the  Cwnmittee  on  Air  Consumption  of  Locomo- 
tive Auxiliary  Devices  of  the  Air 
Brake  Association  has  completed  an 
exceptionally  good  piece  of  work.  The 
investigation  was  undertaken  largely 
because  the  constantly  increasing  draft 
on  the  locomotive  air  compressor  to  supply  these  devices 
threatened  the  integrity  of  the  air  brake  system,  and  it  had 
for  its  main  purpose  the  development  of  measures  for  the 
protection  of  the  air  supply  for  the  operation  of  the  brakes. 
In  the  course  of  its  investigation  the  committee  found  the 
immediate  difficulty  to  lie  in  the  excessive  air  consumption 
of  these  devices,  single  units  frequently  exceeding  the  capacity 
of  the  pumps  while  in  operation,  and  found  the  remedy  to 
lie  in  the  establishment  of  and  adherence  to  a  higher  standard 
of  maintenance.  Too  frequently,  similar  committees  consider 
their  work  completed  at  this  point,  relying  oa  general  recom- 
mendations to  effect  the  desired  improvement  in  conditions. 
But  this  committee  went  further.  Not  only  did  it  recommend 
a  definite  minimum  standard  of  performance  as  a  condemning 
limit  and  develop  a  simple  and  practicable  method  for  its 
application,  but  it  made  a  study  of  the  economics  of  the 
maintenance  of  these  devices,  the  result  of  which  can  leave 
little  doubt  in  the  mind  of  any  mechanical  department  officer 
as  to  the  dollars  and  cents  value  of  the  net  return  to  be 
obtained  from  the  additional  expenditure  required  to  keep 
them  up  to  the  recommended  standards.  The  value  of  the 
report  lies  not  so  much  in  the  manner  in  which  the  technical 
problems  involved  in  the  subject  have  been  handled  as  in 
the  sound  business  principles  by  which  the  committee  has 
been  guided  in  its  investigations  and  in  the  formulation  of 
its  reports.  The  committee  has  wisely  placed  less  stress  on 
the  primary  object  of  its  work  than  on  the  more  tangible, 


though  no  more  important,  value  of  a  higher  standard  of 
maintenance  in  saving  the  cost  of  producing  unnecessary 
compressed  air,  and  it  has  thereby  developed  a  selling  argu- 
ment by  the  use  of  which  the  probability  of  attaining  its 
main  object  has  been  very  greatly  increased. 


Chemical  Limits 

Specified   for 
Iron  Car  Wheels 


The  importance  of  the  standard  specifications  adopted  by  the 
American  Society  for  Testing  Materials  is  evidenced  by  the 

fact  that  they  are  widely  recognized, 
universally  respected  and  extensively 
followed.  The  reason  for  this  lies  in 
the  fact  that  users,  manufacturers  and 
disinterested  engineers  and  metallurg- 
ists are  not  only  members  of  the  society  and  serve  oa  its 
committees,  but  also  attend  the  annual  meetings  in  force 
and  take  an  active  part  in  the  discussions  and  determinations 
of  these  specifications.  This  was  very  clearly  shown  by  the 
results  of  the  1921  meeting. 

The  most  important  action  taken  at  this  convention  was 
the  adoption  of  a  tentative  specification  for  chilled  cast-iron 
car  wheels  and  the  inclusion  in  these  specifications  of  chemi- 
cal requirements  as  well  as  physical  tests.  The  original  draft 
of  the  specifications,  as  submitted  by  the  committee,  did  not 
include  chemical  limitations,  but  as  a  result  of  a  long  dis- 
cussion and  in  response  to  insistent  demands  on  the  part  of 
car  wheel  manufacturers  as  well  as  railroad  representatives, 
an  analysis  was  agreed  upon  which  will  have  a  far-reaching 
effect  on  the  whole  car  wheel  industry.  The  improved  service 
which  undoubtedly  will  follow  from  the  adherence  of  manu- 
facturers to  the  chemical  requirements  laid  down  in  this  speci- 
fication will  be  of  the  greatest  value  to  the  railroads  of  this 
country,  who  have  been  loath  to  abandcai  chilled  cast-ir(m 
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wheels  despite  the  steadily  increasing  severity  of  the  require- 
ments imposed  by  changing  operating  conditions  and  increas- 
ing; wheel  loads. 


Locomotive 
Cut-Off 
Control 


The  article  on  the  "Automatic  Control  of  Locomotive  Cut-Off" 
published  elsewhere  in  this  issue,  opens  a  wide  field  for  dis- 
cussion regarding  economical  locomo- 
tive operation.  Probably  no  one  will 
deny  there  are  opportunities  for  im- 
provement through  scientific  control  of 
'1^'.^%  cutoff,  but  it  is  questionable  whether 

•  .  V   the  most  desirable  results  would  be  obtained  by  making  the 
cutoff  dependent  on  the  back  pressure,  at  least  in  the  present 
state  of  development  of  this  method.    The  regulation  of  cutoff 
to  produce  a  fixed  back  pressure  is  based  on  the  theory  that 
under  certain  conditions,  shortening  the  cutoff  produces  an 
increase  in  the  drawbar  pull.     However,  experimental  data 
'         shows  that  this  is  true  only  over  a  limited  range  and  holds 
good  only  with  comparatively  long  cutoff.     Furthermore,  the 
decrease  in  drawbar  pull  at  longer  cutoffs  is  primarily,  if 
. ;.  .  not  entirely,  due  to  a  decrease  in  the  steam  pressure  in  the 
\  •    boiler,  and  it  is  an  open  question  whether  the  decrease  in  the 
..■..-:    j)ressure  does  not  furnish  the  best  indication  as  to  the  ad- 
.   visability  of  shortening  the  cutoff. 


,'■    It  is  an  interesting  coincidence  that  at  the  time  when  auto- 

.    matic  means  of  controlling  cutoff  are  being  considered  in 

this  country,  a  British  technical  period- 

.  ■  Throttle         j^j^j  should  discuss  the  time-worn  sub- 

vs.  the  ject    of    notching    up    vs.    throttling. 

Reverse   Gear        Representatives  of  the  London  publica- 

;  .  V  tion.  The  Engineer,  have  recently  com- 

pleted a  series  of  observations  of  locomotive  handling  on  a 
number  of  important  British  railways.     Our  British  contem- 

■  j)orary  compliments  the  skill  of  the  enginemen  and  goes  on  to 
say:  "When  one  observes  the  amount  of  driving  that  is  done 
with  the  tlirottle  instead  of  the  reverse  gear,  and  when  one 

,    considers  the  little  real  knowledge  of  the  superheater,  it  is 

;  difficult  not  to  feel  that  effort  is  necessary  to  educate  drivers 
in  the  handling  of  their  engines  better  than  hitherto."  It  was 
found  that  some  drivers  notched  the  engines  up  to  some  point 
varying  from  30  to  50  per  cent  cutoff  and  regulated  the  power 
output  by  throttling.  One  engineman  gave  as  the  reason  for 
not  using  an  early  cutoff  the  fact  that  the  short  valve  stroke 
wore  the  valve  spindle  unequally.  The  Engineer  points  out 
that  part  of  the  advantage  of  superheating  may  be  lost  by 
such  operation  and  states  in  conclusion :  "It  will  be  seen  that 
we  are  under  the  impression  that  there  is  room  for  improve- 
ment in  the  manner  that  locomotives  are  often  operated.  Any 
improvement  made  by  the  better  use  of  the  expansive 
properties  of  steam  will  bring  its  certain  return  in  decreased 
operating  costs.  This  result  can  be  obtained  without  in- 
curring any  expenditure.  It  is  an  economy  secured  by  mak- 
ing better  use  of  the  locomotive  as  it  is,  without  the  addition 
of  further  devices.  Modernizing  steam  locomotives  calls  for 
intelligent  use  being  made  of  the  devices  fitted.  Let  us  see 
that  enginemen  are  heljjed  to  handle  their  locomotives  effi- 
ciently. They  must  be  taught  the  value  of  a  wide  open 
throttle,  and  of  the  expansive  properties  of  high-pressure 
steam,  and  to  assist  them  in  the  proper  handling  of  the  super- 
heater must  be  given  a  pyrometer,  which  is  as  necessary  to 
the  working  of  the  superheater  as  is  the  pressure  gage  to  the 
boiler.  We  have  heard  it  said  that  given  a  good  pyrometer  a 
steam  gage  is  unnecessary.  That  may  or  may  not  be  so. 
Certain  it  is,  however,  that  given  proper  temperature  read- 
ings, the  steam  pressure  is  practically  sure  to  be  right,  but, 
on  the  other  hand,  satisfactory-  boiler  pressure  shown  on  the 
Steam  gage  is  by  no  means  a  guarantee  that  the  temperature 
of  the  steam  delivered  to  the  engines  is  satisfactorj." 


The  statement  is  occasionally  heard  among  railroad  men  who 
ought  to  know  better  that  small  particles  of  abrasive  from 

grinding     wheels     adhere    to    ground 

Does  Abrasive      metallic  surfaces.    This  statement  has 

Adhere  to  been  absolutely  refuted  both  by  prac- 

Ground  Surfaces?  tical  experience  and  by  the  most  scien- 
tific physical  tests.  It  is  an  understood 
fact  that  the  success  of  many  automobile  manufacturers  has 
been  due  to  their  ability  to  machine  gasoline  motor  parts 
accurately  and  quickly  on  grinding  machines.  Many  of  these 
parts  have  ground  bearings  and  their  long  life,  when  properly 
lubricated  and  adjusted  for  wear,  affords  ample  proof  that 
abrasive  does  not  adhere  to  ground  surfaces  in  such  a  way 
as  to  cause  undue  wear. 

But  it  is  not  necessary  to  go  to  the  automotive  field  for  an 
illustration  of  the  possibility  and  even  economic  necessity  of 
grinding  bearing  surfaces.  Many  of  the  largest  railroads  in 
the  country'  grind  piston  rods,  valve  stems,  guides,  crank 
pins,  new  driving  axles,  and  in  some  cases  car  journals. 
No  harmful  results  have  followed  the  grinding  of  these  parts 
and  in  fact  the  general  tendency  is  to  increase  the  life  of  the 
part.  It  is  readily  apparent  that  with  a  grinding  machine 
|)roperly  adjusted  and  operated,  the  accuracy  of  a  ground 
cylindrical  surface  exceeds  the  accuracy  of  a  turned  and 
rolled  surface.  The  time  required  for  the  operation  is  less 
and,  owing  to  the  greater  accuracy,  the  journal  will  have  a 
longer  life. 

Not  only  has  experience  demonstrated  the  value  of  grinding 
for  all  sorts  of  bearing  surfaces,  but,  as  previously  indicated, 
scientific  experiments  have  failed  to  show  any  objections  to 
this  practice.  Recently,  samples  of  the  surfaces  of  certain 
ground  cylinders  were  submitted  to  the  research  laborator}- 
of  a  prominent  grinding  machine  company  for  examination. 
The  findings  of  the  investigators  cannot  be  better  expressed 
than  by  quoting  the  laboratory  report:  "The  first  examina- 
tion of  the  sample  submitted  was  made  by  using  the  highest 
magnification  possible  with  a  binocular  microscope.  This 
examination  did  not  show  the  presence  of  any  vitreous  grain 
inserted  in  the  metal.  Frequently  small  pits  were  found  but 
these  contained  no  abrasive  and  are  undoubtedly  small  blow 
holes  in  the  metal. 

"One-half  of  the  sample  was  then  dissolved  in  a  one  to 
one  hot  hydrochloric,  plus  five  per  cent  sulphuric  acid  mix- 
ture. It  was  then  filtered  and  washed  with  hot  dilute  hydro- 
chloric acid,  after  which  the  residue  was  dried  and  examined 
microscopically  for  the  presence  of  silicon  carbide.  No  trace 
of  this  product  could  be  found.  i 

"The  other  half  of  the  sample  was  polished  on  a  small  felt 
wheel  coated  with  crocus  in  order  to  remove  the  finer  scratches. 
The  surface  was  then  examined  in  reflected  light  with  a 
metallographic  microscope.  No  particles  resembling  abrasive 
were  found.  A  portion  of  this  polished  surface  was  then 
etched  with  a  five  per  cent  nitric  acid  solution  and  again 
examined.  Nothing  was  found  which  would  indicate  abrasive 
particles. 

"We  are  therefore  led  to  the  conclusion  that  at  least  as 
far  as  the  sample  submitted  is  concerned  there  was  no  abrasive 
embedded  in  the  surface  of  the  metal." 

Not  only  does  every  evidence  point  to  the  fact  that  abrasive 
is  not  embedded  in  ground  surfaces,  but  these  surfaces  arc 
smoother  than  can  be  obtained  by  any  other  method.  Com- 
parative microphotographs  of  ground  and  the  most  carefully 
reamed  cylinders  show  that  the  latter  are  comparatively  rough. 
In  view  of  these  investigations,  it  is  evident  that  the  prejudice 
against  the  use  of  grinding  machines  in  railroad  shops  due 
to  the  supposed  embedding  of  abrasive  particles  in  ground 
surfaces,  is  unwarranted  and  railroad  shop  men  should  not 
allow  this  argument  to  deter  them  from  using  their  influence 
wherever  possible  for  furthering  the  installation  of  grinding 
machines,  thereby  effecting  important  economies  by  reduced 
maintenance  and  operating  costs. 


August,  1921 


RAILWAY    MECHANICAL    ENGINEER 


479 


Questions  in  connection  with  labor  rates  have  commanded 
the  attention  of  railroad  motive  power  officers  for  some  time 

and  while  rates  have  been  reduced,  it  is 
Prepare  Now  for  j^^j  probable  that  they  will  again  reach 
Future  Machine  those  prevailing  before  the  war.  In 
Tool  Needs  railroad  work,  as  well  as  in  manufac- 
turing, the  labor  rate  is  not  the  only 
factor  and  frequently  is  not  the  largest  factor  in  determining 
the  cost  of  doing  a  certain  piece  of  work.  Other  vital  ele- 
ments are  the  efficiency  of  labor  and  the  facilities  provided 
for  doing  the  work.  The  big  thing  that  should  appeal  to 
everyone  in  authority  is  the  final  cost  of  the  job  and  not  the 
labor  rate.  It  is  the  duty  of  those  responsible  to  see  that  the 
labor  which  they  direct  is  used  efficiently.  Avoidance  of 
waste  in  the  use  of  labor  in  the  shop  requires  the  furnishing  of 
adequate  modern  machinery  properly  equipped  with  tools 
and  fixtures.  During  this  period  of  business  depression, 
master  mechanics  and  shop  foremen  should  take  the  occasion, 
as  so  many  manufacturers  are  doing,  to  look  into  their  entire 
shop  equipment  thoroughly  and  systematically  in  order  to 
determine  where  the  lack  of  proper  tools  will  hold  back  pro- 
duction when  the  demand  comes  again — as  come  it  surely 
will — and  where  the  continued  use  of  old  machinery  will  add 
unnecessarily  to  the  cost  of  turning  out  work  over  what  it 
would  be  if  modem  machine  tools  were  substituted. 

There  comes  a  time  when  economy  demands  that  equip- 
ment be  consigned  to  the  scrap  pile.  Many  machine  tools 
that  were  used  with  fairly  satisfactory  results  under  labor 
conditions  which  prevailed  a  few  years  ago,  can  no  longer  be 
continued  efficiently  in  service  under  present  labor  rates. 
When  a  weak  spot  is  found,  investigate  what  could  be  done 
with  improved  equipment,  what  type  of  machine  is  most  suit- 
able, the  cost  of  the  machine  and  its  probable  capacity  for 
the  work  in  mind.  Even  though  no  appropriation  may  be 
available  at  present  or  for  some  time  to  come,  the  man  who 
knows  what  is  needed,  what  the  cost  will  be  and  what  would 
be  the  probable  results  accomplished,  is  in  a  position  to 
present  facts  which  will  enable  him  to  obtain  what  he  needs 
when  the  right  time  comes. 


usage  encountered  in  turning  the  largest  driving  wheel  tires 
and  they  force  high  speed  lathe  tools  to  the  limit  when  cut- 
ting through  tire  treads  hardened  by  slipping.  Driving 
wheel  lathes,  made  within  the  past  few  years,  will  turn  a 
pair  of  the  largest  tires  every  hour  on  the  average,  including 
the  time  of  setting  up.  By  the  use  of  high  speed  roughing 
tools,  all  e-xcess  material  on  a  worn  tire  tread  can  be  removed 
at  one  cut,  whether  it  be  ^  in.  or  }i  in.  thick.  The  use  of 
forming  tools  with  ready  means  for  changing  from  one  tool 
to  the  other  also  enables  accurate  flange  and  tread  contours 
to  be  machined  quickly  and  with  a  minimum  of  physical 
effort. 

Solid  high  speed  lathe  tools  have  been  successfully  elim- 
inated in  many  modern  railroad  shops  by  substituting  tool- 
holders  with  high  speed  tool  bits.  Perhaps  the  main  advantage 
of  the  latter  practice  is  that  so  much  money  does  not  have  to 
be  tied  up  in  solid  high  speed  steel  tools.  The  next  advantage, 
and  one  which  should  not  be  overlooked,  is  the  greater  ease 
in  grinding.  A  lathe  operator  will  think  twice  before  taking 
a  pair  of  heavy  solid  lathe  tools  to  the  grinder  and  the 
tendency  is  to  put  off  grinding  as  long  as  possible.  With 
easily  removable,  high  speed  steel  tool  bits,  however,  there  is 
every  inducement  to  take  them  to  the  grinder  frequently  for 
touching  up  the  top  surfaces,  because  this  requires  no  par- 
ticular physical  effort  and  greatly  improves  the  cutting  qual- 
ities of  the  tool,  and  consequently  the  production  of  the 
machine. 

It  is  the  duty  of  railroad  mechanical  officers  to  realize  the 
possibilities  of  modern  wheel  lathes  and  make  sure  that 
antiquated,  inefficient  machines  are  not  being  used  at  points 
where  the  volume  of  work  will  pay  handsome  returns  on  the 
first  cost  of  a  new,  high-power  machine. 


Many  specialized  machine  tools  have  been  developed  for 
railroad  shops  and  of  these  tools  probably  none  has  reached 

a  more  nearly  perfected  state  than  the 
The  Modem  driving  wheel  lathe.  At  least  that  is 
Driving  Wheel  the  impression  gained  by  comparing 
Lathe  recent  models  with  wheel  lathes  made 

twenty  or  more  years  ago.  There  can 
be  nothing  but  admiration  for  the  powerful,  high-production, 
conveniently  operated  machines,  now  used  for  turning  loco- 
motive driving  wheel  tires.  True,  the  modem  wheel  lathe  is 
an  expensive  machine,  costing  in  the  neighborhood  of  $20,000, 
and  therefore  not  suitable  for  use  in  shops  where  only  a 
small  volume  of  work  must  be  handled.  The  machine  must 
be  kept  in  operation  a  considerable  proportion  of  the  time, 
otherwise  interest  On  the  investment  and  depreciation  charges 
will  overbalance  labor  savings  and  economies  resulting  from 
modern  improvements.  Within  reasonable  limits,  wheel  lathe 
work  should  be  concentrated  at  one  point  where  a  high  pro- 
duction machine  can  be  operated  in  two  or  more  shifts, 
thereby  proportionately  increasing  its  possible  savings. 

As  with  all  other  questions,  however,  there  is  more  than 
one  side  to  this  one.  The  modern  wheel  lathe  is  practically 
three  machines  in  one  and,  when  not  used  for  turning  tires, 
can  be  employed  turning  journals,  facing  hub  plates,  or 
quartering  wheel  centers.  The  fact  that  all  of  these  operations 
can  be  performed  on  the  same  machine  greatly  extends  the 
field  of  usefulness  of  that  machine  and  enables  it  to  be  eco- 
nomically installed  in  far  smaller  shops  than  would  other- 
wise be  the  case. 

Modem  wheel  lathes  are  designed  to  stand  all  the  severe 


Ever  since  the  slump  iii  traffic  occurred  last  fall,  the  rail- 
roads have  been  making  a  desperate  struggle  to  bring  their 

expenses  back  to  a  reasonable  basis  as 
Getting  Back        compared   with  their  earnings.    There 
to  ,.  has  been  some  slight  improvement  in 

Normal  recent  months,  but  the  definite  turn  for 

"■'■'"  ^       the  better  was   expected  to  occur  on 

July  1,  when  the  new  wage  scale  went  into  effect.  Reports 
of  earnings  and  expenses  are  slow  in  coming  in  and  it  will 
be  impossible  to  tell  for  some  time  just  what  effect  the  reduc- 
tion of  wage  rates  will  have  on  the  net  earnings.  However, 
it  is  evident  that  the  roads  are  looking  for  a  better  showing 
as  maintenance  work,  which  has  been  so  severely  curtailed, 
is  now  being  resumed  and  efforts  are  being  made  to  get  the 
equipment  in  better  condition. 

Perhaps  the  most  important  factor  in  the  railroad  situation 
at  the  present  time  is  the  condition  of  freight  cars.  With 
15.9  per  cent  in  bad  order  on  July  15,  it  is  essential  that 
repairs  should  be  speeded  up  to  put  the  equipment  in  condi- 
tion to  carry  traffic,  as  the  steady  increase  from  week  to  week 
indicates  that  there  will  soon  be  business  offered  which  the 
railroads  will  be  unable  to  handle  if  cars  are  not  in  service- 
able condition.  Ever}-  mechanical  department  officer  is  inter- 
ested in  seeing  a  reduction  in  the  number  of  bad-order  cars. 
The  railroads  would  like  to  get  their  rolling  stocks  back  in 
normal  condition,  but  the  extent  to  which  repairs  can  be 
carried  on  depends  on  the  revenue  that  is  available.  Very 
large  amounts  will  be  needed  to  repair  the  heavy  bad-order 
cars  that  are  now  setting  on  side  tracks.  In  the  first  six 
months  of  this  year,  the  heavy  bad-order  cars  increased  139,- 
193.  It  has  been  estimated  that  the  average  cost  of  repairs 
for  these  cars  would  be  $1,100  and  at  this  rate  it  would 
require  $153,000,000  to  make  up  the  deficiency  in  freight 
car  repairs  that  accumulated  in  the  six  months. '  This  is  al- 
most one-fourth  as  much  as  was  spent  for  maintaining  freight 
cars  during  the  entire  year  1920.  Even  if  this  extra  charge 
was  spread  out  over  a  year,  it  would  be  difficult  for  the  rail- 
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roads  to  meet  it.  It  is  evident  that  getting  the  percentage  of 
bad-order  cars  back  to  normal  will  be  a  long,  hard  process 
and  little  progress  will  be  made  unless  the  job  is  tackled 
promptly  and  vigorously.  Some  roads  are  apparently  de- 
ferring action  until  they  can  see  definitely  the  results  of  oper- 
ation during  July.  It  is  encouraging  to  note  that  others  have 
put  on  full  forces  in  the  shops  and  are  showing  their  con- 
fidence in  the  future  by  making  contracts  for  repairing  a 
large  number  of  cars. 


*<>■?>.: 


NEW  BOOKS 


•  The  Engineering  Index,  1920.  586  pages,  7  in.  by  9j^  in.  Pub- 
lished by  The  American  Society  of  Mechanical  Engineers,  29 
West  Thirty-ninth  street,  New  York. 

The  Engineering  Index  which  was  published  from  1892  to 
1917,  inclusive,  by  the  Engineering  Magazine  Company  and 
since  then  by  the  American  Society  of  Mechanical  Engineers, 
has  for  many  years  been  recognized  as  the  standard  reference 
index  to  current  engineering  literature,  and  is  practically 
indispensable  to  those  who  have  frequent  occasion  to  look  up 
articles  which  have  been  written  on  subjects  in  this  field. 
The  completeness  of  the  index  is  shown  by  the  fact  that  the 
volume  for  the  year  1920  covers  nearly  14,000  articles  from 
some  700  engineering  and  technical  publications,  together 
with  society  proceedings.  Most  of  these  are  in  English,  but 
the  more  important  articles  in  French,  German  and  other 
languages  are  included  also.  The  subject  matter  is  arranged 
in  alphabetical  order  with  convenient  main  and  sub-heads 
and  gives  a  concise  description  of  the  substance  of  each  article. 
The  railway  field  is  well  covered  and  includes  references  to 
articles  on  management,  operation,  construction,  maintenance, 
electrification,  signalling,  terminals,  stations,  freight  han- 
dling, yards,  track,  maintenance  of  way,  shops,  locomotives 
and  cars. 


cussion  of  the  subject  intended  primarily  for  distribution 
among  enginemen  and  firemen.  The  book  is  well  bound  for 
pocket  use,  is  well  illustrated  with  colored  plates  showing 
various  firebox  conditions  affecting  proper  combustion,  and 
altogether  is  a  material  improvement  over  its  predecessor. 
It  is  furnished  by  the  association  to  members  in  lots  of  100 
copies  or  more  for  $20  per  hundred,  in  lots  of  50  copies 
for  $12.50  and  in  less  than  lots  of  50  copies  at  30  cents 
each.  Single  copies  are  60  cents  each  to  non-members.  The 
book  will  be  of  particular  interest  to  those  roads  that  have 
not  already  developed  manuals  of  their  own  and  any  rail- 
road that  desires  special  printing  on  the  cover  or  title  page 
or  wishes  to  incorporate  these  rules  in  a  more  extensive 
book  in  which  are  included  special  rules  to  meet  local  con- 
ditions, may  arrange  for  such  special  printing. 


Fuel   Economy    on   Locomotives.    51    pages;    3^    by   5^.   cloth 
'[-  .-■   backed  paper  binding.    Published   by   the  American  Raihvay 
Association,  V.  R.  Hawthorne,  Secretary,  Mechanical  Divi- 
sion, 431   South  Dearborn   street,   Chicago. 

The  need  for  a  manual  of  firing  practice  and  of  instructions 
in  the  principles  of  fuel  economy  for  locomotive  enginemen 
and  firemen  has  long  been  recognized.  Early  in  its  histon' 
the  International  Railway  Fuel  Association  gave  considerable 
attention  to  this  subject  and  at  the  1912  and  1914  con- 
ventions laid  the   foundation   for  such   a  manual   which   it 

^^was  proposed  later  to  develop  more  fully.  The  first  actual 
results,  however,  other  than  the  development  of  such  manuals 
by  a  few  individual  railroads,  was  accomplished  by  the 
adoption  of  the  report  of  the  Committee  on  Fuel  Economy 
of  the  American  Railway  Master  Mechanics'  Association  as 
recommended  practice  following  the  1915  convention  of  that 
organization.  This  manual  has  stood  as  the  recommended 
practice  of  the  Master  Mechanics'  Association  and  its  suc- 
cessor, the  Mechanical   Division  of  the  American  Railway 

■  Association,  until  the  revision  which  was  made  and  adopted 
by  the  Mechanical  Division  in  1920,  to  be  followed  by  the 
further  revision  effected  by  the  Joint  Committee  on  Fuel 
Conservation  of  the  Operating,  Mechanical,  and  Purchases 
and  Stores  divisions  this  year.  The  principal  revisions  are 
the  elimination  of  the  text  references  to  and  the  illustrations 
of  cross  firing  and  the  addition  of  material  concerning  the 
proper  firing  of  anthracite  coal  and  fuel  oil,  the  bringing 
up  to  date  of  the  special  instructions  for  the  operation  of 
superheater  locomotives  and  the  addition  of  about  15  pages 
of  general  information  largely  dealing  with  locomotive  con- 
ditions affecting  fuel  economy,  a  small  part  of  which  is  of 
more  interest  to  roundhouse  forces  than  to  the  engine  crews 
and  might,  therefore,  not  improperly  be  omitted  from  a  dis- 


Engineering  Instruments  and  Meters.  By  Edgar  A.  Griffiths.  360 
pages  illustrated,  7  in.  by  10  in.  Bound  in  cloth.  Published 
by  D.  Van  Nostrand  Company,  New  York. 

Engineers  in  the  course  of  their  work  usually  become  familiar 
with  the  commoner  measuring  instruments,  but  very  few  men 
have  a  thorough  knowledge  of  all  the  types  used  even  for  the 
measurement  of  a  single  quantity.  Problems  involving  care- 
ful measurement  occur  frequently  in  the  shop  as  well  as  in 
the  laborator>',  and  a  knowledge  of  the  basic  principles  of 
various  measuring  instruments,  their  field  and  their  limita- 
tions is  therefore  a  valuable  asset.  The  author  has  treated 
briefly  a  great  number  of  instruments,  in  many  cases  giving 
a  simple  exposition  of  the  theory  on  which  they  are  based. 
The  object  has  been  to  enable  the  reader  to  choose  the  instru- 
ments best  suited  for  various  requirements. 

Many  of  the  types  of  apparatus  described  are  generally 
.•egarded  as  applicable  only  to  work  in  the  scientific  labora- 
tory, but  as  pointed  out  in  the  preface,  these  are  introduced 
because  of  novel  features  which  will  probably  be  incorporated 
in  appliances  used  for  industrial  purposes.  The  chapters 
treat  of  the  measurement  of  length,  screw  threads,  area,  vol- 
ume, velocity  force  and  mass,  work,  and  temperature.  Of 
particular  value  from  the  practical  standpoint  are  the  sec- 
tions devoted  to  the  measurement  of  screw  threads  and  to 
pyrometers.  The  wide  scope  of  the  book  makes  it  especially 
valuable  to  those  engaged  in  testing  work. 


Handbook  of  Standard  Details.  By  Charles  H.  Hughes.  Leather, 
312  pages.  4^  in.  by  7l4  in.  Published  by  D.  Appleton  & 
Co.,  New  York. 

.\lthough  many  handbooks  are  available  and  have  proved  to 
be  of  material  assistance  to  engineers  and  designing  drafts- 
men, this  new  work  will  undoubtedly  be  found  a  valuable 
addition  for  those  engaged  in  the  design  of  machinery  or 
mechanical  apparatus.  The  book,  which  is  somewhat  dif- 
ferent in  its  scope  from  any  other  handbook,  consists  of  a 
compilation  of  standard  t>'pes  of  details  of  materials  and 
manufactured  parts  used  in  machinery  and  engineering  con- 
struction, together  with  drawings  and  tables  giving  dimen- 
sions, sizes,  weights  and  other  information  gathered  from 
American  manufacturers  of  machine  tools  and  other  devices. 
The  book  is  divided  into  convenient  sections  covering  such 
subjects  as  the  preparation  of  drawings,  with  such  geometri- 
cal constructions  as  are  commonly  found  necessary;  fasten- 
ings, such  as  bolts,  nuts,  screws,  nails,  keys,  gibs,  pins  and 
cotters;  power  transmission,  including  shafting  and  acces- 
sories, chain  drives,  belting  and  rope  transmission;  pipe, 
tubing  and  fittings,  including  iron,  brass  and  copper;  rope 
and  chain  fittings;  miscellaneous  details  of  machine  t9ct 
and  engine  parts;  structural  details,  including  shapes,  plates, 
beam  connections  and  riveted  joints,  together  with  a  section 
of  miscellaneous  tables  of  measures,  weights  and  equivalents 
most  commonlv  needed. 


Waiting  to  Take  a  Train  Over  the  Afountair.s 


Heavy  Locomotives  for  the  Southern  Pacific 

Pacific  Type  Handles  11  Passenger  Cars  on  1.5  Per 
Cent  Grade — New  2-10-2  Type  Increases  Tonnage 


DURING  the  early  part  of  the  year,  the  Southern  Pacific 
received  from  the  Baldwin  Locomotive  Works  15  loco- 
motives each  of  the  4-6-2  and  2-10-2  types.    The  4-6-2 
tx-pe  was  built  particularly  for  use  on  heavy  passenger  trains 
between  Ogden,  Utah,  and  Carlin,  Nev.;   and  the  2-10-2 


Profile  of  Road   Between   Bakersfield,  Calif.,  and   Los  Angeles 

type  on  heav)'  freight  trains  between  Los  Angeles,  Calif.,  and 
Bakersfield. 

Between  Ogden  and  Carlin,  a  distance  of  247  miles,  the 
maximum  grade  is  1.5  per  cent,   10  miles  of  which  is  en- 


countered going  east,  and  20  miles  going  west,  the  remaining 
grades  varying  from  0.15  per  cent  to  0.6  per  cent.  These 
4-6-2  type  locomotives  are  capable  of  handling  on  this  dis- 
trict, without  helper  service,  a  passenger  train  consisting  of 
11  cars,  including  Pullman  cars,  which  weighs  875  tons. 
Locomotives  of  the  lighter  design  of  the  4-6-2  t>'pe,  which 
the  new  locomotives  displace,  require  heljjers  when  going 
west  from  Montello  to  Valley  Pass  and  from  Wells  to  Moor 
going  east. 

Between  Los  Angeles  and  Bakersfield,  a  distance  of  171 
miles,  there  are  64  miles  over  grades  of  from  2.2  per  cent 
to  2.37  j>er  cent  going  west,  and  73  miles  over  grades  of  from 
2.23  per  cent  to  2.54  per  cent  going  east,  the  remaining 
grades  varying  from  1.0  per  cent  to  1.5  j)er  cent.  The  tonnage 
hauled  by  these  2-10-2  type  locomotives  is  1,005  tons  going 
west,  and  865  tons  going  east,  or  about  13  per  cent  over  that 
handled  by  the  former  lighter  2-10-2  type  locomotives. 

The  specifications  and  general  designs  for  these  locomo- 
tives were  worked  up  under  the  supervision  of  George  Mc- 
Cormick,  general  superintendent  of  motive  power,  and  F.  E. 
Russell,  assistant  mechanical  engineer,  the  designs  being 
completed  and  details  worked  out  by  the  builders. 

The  4-6-2  t\pe  locomotives  have  a  rated  tractive  effort  of 
43,660  lb.  with  180,000  lb.  on  drivers,  the  ratio  of  adhesion 
being  4.12.  The  total  equivalent  heating  surface  is  4,605  sq. 
ft.  or  1  sq.  ft.  for  each  9.5  lb.  of  tractive  effort,  this  ratio. 


Profile  of  Road   Between  Carlin,  Nev.,  and  Ogden,  Utah 
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roads  to  nuot  it.  It  is  cvicknt  that  ^ottinii  the  pcra-ntajic  of 
I^ad-order  cars  l)ack  to  normal  will  bo  a  loni,',  hard  process 
and  little  progress  will  he  made  unless  the  joh  is  tackled 
j)r()ni]>tly  and  vigorously.  Some  roads  are  apparently  de- 
tVrrinu  at  tion  until  they  can  see  dellnitely  the  results  of  oper- 
ation durint;  July.  It  is  encoura,tiin<i  to  note  that  others  have 
put  on  full  forces  in  the  sh()])s  and  are  .>i]iowini;  their  con- 
tkk-nce  in  the  future  hy  niakinu'  contracts  for  repairini:  a 
lartje  nunil/er  of  c;irs. 


NEW  BOOKS 

Thi-  Eusitircr'w^  Ituhx.  1920.  586  /••/.-.-.v.  7  in.  by  9ji.  in.  Pith- 
U.'iJicd  by  The  .Inwrican  Sotirty  ot  Mechanical  P.nginccrs,  29 
Jl'cst   Thirty-ninth  street.  Xezv'  ]'orh\ 

The  Ensinecrintj  Index  which  was  j)uhlishcd  from  1892  to 
1917,  inclusive,  by  the  Enyineerinii  ^Ia<ia/.ine  Company  and 
since  then  by  the  .American  Society  of  Mechaniial  F.nizineers. 
has  for  many  years  been  recognized  a>  the  standard  reten-ncc 
index  to  current  enyineerinsj;  literature,  and  is  j^ractically 
indis|)ensable  to  those  who  have  fre(|uent  occasion  to  look  up 
articles  which  have  been  written  on  subjects  in  thi<  t'leld. 
The  completeness  of  the  index  is  >hown  by  the  fact  that  the 
volume  for  the  year  1920  covers  nearly  14,01)0  articles  from 
some  7(M)  oniiineeriny  and  technical  pul)lications.  toyether 
with  socii'ty  j)roceedin<:s.  .Most  of  these  are  in  English,  ])Ut 
the  more  im[)ortant  articles  in  French.  German  and  other 
languaiies  are  included  also.  The  subject  matter  is  arranged 
in  alphalK'tical  order  with  convenient  main  and  sub-heads 
and  gives  a  concise  description  of  the  .'^ubstancc  of  each  article. 
The  railway  tu-ld  is  well  ( overed  and  incUuks  references  to 
articles  on  management,  operation,  construction,  maintenance, 
electrification,  signalling,  terminals,  stations,  freight  han- 
dling, vards.  track,  maintenance  of  wa}-.  shop.-,  locomotives 
and  car.-;. 


cussion  of  the  .'subject  intended  primarily  for  distribution 
among  enginemen  and  firemen.  The  book  is  well  bound  for 
pocket  use.  is  well  illustrated  with  colored  plates  showing 
various  firebox  conditions  affecting  proper  combustion,  and 
altogether  is  a  material  improvement  over  its  i)redecessor. 
It  is  furnishwl  by  the  association  to  memlnTs  in  lots  of  100 
co[)ies  or  more  for  S20  per  hundred,  in  lots  of  50  copies 
for  ^12.50  and  in  less  than  lots  of  50  copies  at  .>0  cents 
each.  Single  copies  are  (>()  cents  each  to  non-member.-.  The 
book  will  be  of  ])articular  interest  to  those  roads  that  have 
not  already  developed  manuals  of  their  own  and  any  rail- 
road that  desires  special  printing  on  the  cover  or  title  page 
or  wishes  to  incorjiorate  these  rules  in  a  more  extensive 
book  in  which  are  included  special  rules  to  meet  local  con- 
ditions, may  arrange  for  such  special  printing. 


Fuel  T.ennoniy  mi  Loconiolizww  51  /'(/.i.'i'.v .  .^'i  by  5-^4.  el<'t!i 
hacked  paper  lundin:j..  Published  by  the  .hneriean  Pdilieay 
Association,  l'.  K.  Hazi'thorne.  Secretary.  Mechanical  Dix-i- 
sitm,  AM   South   Dearborn   street.   Chicoiio. 

The  need  for  a  manual  of  firing  practice  and  of  instructions 
in  the  j)rinciples  of  fuel  economy  for  locomotive  enginemen 
and  firemen  ha."  long  been  recognized.  Early  in  its  hi-tor} 
the  International  Railway  Fuel  A.-.<ociation  gave  considerable 
attention  to  this  subject  and  at  the  1912  and  1914  con- 
ventions laid  the  foundation  for  such  a  manual  whiih  it 
was  pro})Osed  later  to  develop  more  fully.  The  first  actual 
re-ults.  however,  other  than  the  develoiinunt  of  su(  h  manual- 
by  a  hw  individual  railroads,  was  accomplished  by  tin- 
adoption  of  tlu-  rejxtrt  of  the  Committee  on  l-'uel  Economy 
of  the  .AnK'ricaii  Railway  .Master  Midianic-"  .Association  as 
recommended  practice  following  the  1915  convention  of  that 
organization.  This  manual  has  stood  as  the  recommended 
practice  of  the  Master  Mechanics"  .Assot  iation  anci  its  suc- 
(Xi^.^or.  the  Mechanical  Division  of  the  .American  Railway 
•Association,  until  the  revision  which  was  made  and  ado|)ted 
bv  the  Mechanical  Division  in  1920.  to  be  followed  by  the 
further  revision  effected  by  the  Joint  rommittee  on  Fuel 
Conservation  of  the  Ojierating.  Michaniial.  and  Purchases 
and  Stores  divisions  this  year.  The  principal  revisions  are 
the  elimination  of  the  text  references  to  and  the  illustration- 
of  cross  firing  and  the  addition  of  material  concerning  the 
proper  firing  of  anthracite  coal  and  fuel  oil.  the  ])ringing 
up  to  date  of  the  special  instmctions  for  the  operation  of 
superheater  locomotives  and  the  addition  of  about  15  pages 
of  general  information  largely  dealing  with  locomotive  con- 
ditions affecting  fuel  economy,  a  small  part  of  which  is  of 
more  interest  to  roundhouse  forces  than  to  the  engine  crews 
and  might,  therefore,  not  improperly  be  omitted  from  a  dis- 


ILniiineerin,^  fnslrunienis  and  .Meters.  Py  r.d.iar  ./.  Crifiilhs.  .^fif) 
pai^es  illuslroted.  7  in.  by  10  /';;.  Bound  in  cloth,  /'ublished 
by  D.    Van  Xoslrond  Company.  .Vne   York. 

Ilngineers  in  the  cour^^e  of  their  work  usually  become  familiar 
with  the  commoner  measuring  instruments,  hut  very  few  men 
have  a  thorough  knowledge  of  all  the  types  used  even  for  the 
nuasurement  of  a  single  c|uantity.  Problems  involving  care- 
ful mea.«urement  occur  frec|uently  in  the  shop  as  well  as  in 
the  laborator}-.  and  a  knowledge  of  the  basic  princi[)les  of 
various  measuring  instruments,  their  field  and  their  limita- 
tions is  therefore  a  valuable  asset.  The  author  has  treated 
briefly  a  great  number  of  instruments,  in  many  cases  giving 
a  -iinple  exposition  of  the  theor}-  on  which  they  are  based. 
The  object  has  been  to  enable  the  reader  to  choose  the  instru- 
ments l)est  suited  for  various  requirements. 

Many  of  the  tyi)es  of  apparatus  described  are  generally 
.•egarded  as  applicable  only  to  work  in  tlie  scientific  labora- 
tor}-,  but  as  pointed  out  in  the  ])reface.  these  are  introduced 
because  of  novel  features  which  will  probal)ly  be  incorivirated 
in  a|»|)liances  used  for  industrial  pur|)oses.  The  cha])tcr- 
treat  of  the  measurement  of  length,  screw  threads,  area,  vol- 
ume, veknity  force  and  mass.  work,  and  tc-mperature.  Of 
|>articular  value  from  the  |iractical  standpoint  are  the  scc- 
tif)ns  devoted  to  the  measurement  of  screw  threads  and  to 
j)yrometcrs.  The  wide  scope  of  the  book  makes  it  especially 
valuable  to  tho.-;e  engaged  in  testing  work.      - 


Ifomfbook  of  Standard  Details.  Hy  Charles  If.  //».:;/;,•.?.  Leather, 
M2  pa.i^es.  AY^  in.  bv  l'\  in.  Published  by  D.  .Appleton  & 
Co..   .V«'7e    York. 

.Mthough  many  handl)Ooks  are  available  and  have  proved  to 
be  of  material  a.«sistance  to  engineers  and  designing  drafts- 
men, this  new  work  will  undoubtedly  l)e  found  a  valuable 
addition  for  those  engaged  in  the  design  of  machinerv  or 
methanital  apparatus.  Tin-  liook.  wliich  is  somewhat  dif- 
ferent in  its  scope  from  an\-  other  handbook,  consists  of  a 
compilation  of  standard  types  of  details  of  materials  and 
manufaitured  parts  used  in  machinery  and  engineering  con- 
-truction,  together  with  drawings  and  tables  giving  dimen- 
sions, sizes,  weights  ai.d  other  information  gathered  from 
American  manufacturers  of  machine  tools  and  other  devices. 
The  book  is  divided  into  convenient  sections  covering  such 
subjects  as  the  preparation  of  drawings,  with  such  geometri- 
cal con.structions  as  are  commonly  found  necessar\-;  fasten- 
ings, such  as  bolts,  nuts,  .screws,  nails,  keys,  gibs,  pins  and 
cotters;  power  transmission,  including  shafting  and  acces- 
sories, chain  drives,  belting  and  rope  transmission:  pipe, 
tubing  and  fittings,  including  iron,  brass  and  copper;  rope 
and  chain  fittings;  miscellaneous  details  of  machine  tool 
and  engine  parts;  structural  details,  including  shapes,  plates, 
beam  connections  and  riveted  joints,  together  with  a  .section 
of  miscellaneous  tables  of  measures,  weights  and  equivalents 
most  commonlv  needed.  - 
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Heavy  Locomotives  for  the  Southern  Pacific 

Pacific  Type  Handles  1 1  Passeiiuer  Cars  on  l..")  Per 
Cent  Grade — jNew  2-10-2  Type  Increases  Tonnage 


DURING  the  early  part  of  tlie  year,  the  Southern  Pacific 
received  from  tlie  Baldwin  Locomotive  Works  15  loco- 
motives rath  of  the  4-()-2  and  2-10-2  types.  The  4-(>-2 
!'  jie  was  huilt  particularly  for  use  on  heavy  passenger  trains 
i)it\veen    Ouden,    Utah,   and   Uarlin.   Xev. ;    and   the    2-l((-2 
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Profile  of   Road    Between    Bakersfield,  Calif.,   and    Los   Angeles 

•'j)e  on  heavy  freight  trains  l.etween  Lo>  An<zele>.  Calif.,  and 
I'akersfield. 

Between  Ogden  and  Uarlin,  a  distance  of  247  mile.-,  the 
!  aximum  .grade  is  1.5  per  cent,   10  miles  of  which  i.-  en- 


countered goini;  cast,  and  20  miles  going  west,  the  remaining 
grades  varying  from  0.15  jut  cent  to  0.6  per  cent.  1  hese 
4-()-2  tyjjc  locomotives  arc  capable  of  handling  on  thi>  dis- 
trict, without  hcli)er  service,  a  passenger  train  con>isting  of 
U  cars,  including  Pullman  cars,  which  weighs  875  tons. 
Locomotive.*;  of  the  lighter  design  of  the  4-6-2  type,  which 
the  new  locomotive^  displace.  re«|uirc  hcl|)crs  wlicii  goine 
west  from  Montello  to  \alley  Pas>  and  from  W  ells  to  Moor 
going  east. 

Between  Los  Angelo  and  Bakersfield.  a  distance  of  171 
niiles,  there  are  64  mile>  over  grades  of  from  2.2  per  cent 
to  2..W  per  cent  going  west,  and  7.>  mile.^  over  grades  of  from 
2.2.V  per  cent  to  2.54  per  cent  going  east,  the  remaining 
grades  varying  from  1 .0  j»er  tent  to  1 .5  ]H.*r  cent.  The  tonnage 
hauled  hy  these  2-10-2  ty|)e  l(K-omotivcs  is  1,005  tons  goini: 
Wist.  an(l  S<t5  tons  going  east,  or  ahout  l.>  per  cent  over  that 
handled  Itv  the  former  lighter  2-10-2  t\j)e  locomotives. 

The  sjKcifications  and  general  designs  for  these  loc<jm«j- 
ti\es  were  worked  up  under  the  supervision  of  George  Mc- 
Cnrmick.  general  superintendent  of  motive  power,  and  1".  V.. 
Ru>sell,  assistant  mechanical  engineer,  the  designs  Ining 
completed  and  details  worked  out  l)y  the  Guilder?. 

The  4-6-2  type  locomotives  have  a  rated  tractive  effort  of 
4.>.6<tO  Hi.  with  180.000  11).  on  drivers,  the  ratio  of  adiu-iov. 
being  4.12.  The  total  e(|uivalcnt  heating  surface  is  4.()n5  <;(|. 
ft.  or  1   s(|.  ft.   for  eadi  0.5  11).  of  tractive  effort,  thi-  ratio 


Ruling  Grade,  Feet  Per  Mi le  _2^ 
Distance  from  SanFranciswMiles 


Profile  of  Road   Between  Carlin,  Nev.,  and  Ogden,  Utah 


4S1 


482 


RAILWAY     MECHANICAL     ENGINEER 


\oL.  95,  No.  8 


indicating  good  steaming  capacity.  The  boiler  is  of  the  ex- 
tended wagontop  type  with  a  wide  firebox  placed  back  of  the 
drivers  and  over  the  rear  trucks.  A  combustion  chamber  3 
ft.  long  extends  forward  into  the  boiler  barrel,  and  the  tubes 
have  a  length  of  18  ft.  The  superheater  consists  of  40  units 
and  has  a  superheating  surface  of  836  sq.  ft.  The  cylinders 
have  a  stroke  of  30  in.,  which  is  a  departure  from  the  usual 
practice  in  passenger  locomotive  design.  The  long  stroke 
was  based  on  the  results  of  numerous  tests  of  locomotives 
with  superheaters  made  by  the  Southern  Pacific,  which  justi- 
fied the  use  of  the  longer  stroke  with  superheated  steam. 


The  boiler  is  of  the  straight  top  type  with  a  firebox  90  in. 
wide  placed  over  the  rear  truck.  The  combustion  chamber 
is  5  ft.  4  in.  long,  and  the  tubes  have  a  length  of  21  ft.  The 
cylinders  have  a  stroke  of  32  in.  and  lateral  motion  driving 
boxes  are  provided  on  the  first  pair  of  drivers. 

Among  the  specialties  applied  to  both  types  of  these  loco- 
motives are  Commonwealth  cast  steel  tender  frames,  four- 
wheel  equalizing  swing  motion  tender  trucks,  Delta  type 
trailing  truck  frames,  radial  buffers,  Unit  type  safety  bars, 
Ragonnet  power  reverse  gears,  extended  main  driving  boxes 
and  Nathan  non-lifting  injectors.     A  complete  installation 


2-10-2   Type    Locomotive   for    Handling    1,000   Tons    on    2.4    Per    Cent    Grades 


The  performance  of  these  4-6-2  type  locomotives  since  going 
into  service  has  proved  that  no  mistake  was  made  in  adopting 
a  longer  stroke  for  passenger  locomotives. 

The  2-10-2  type  locomotives  have  a  rated  tractive  effort 
of  75,150  lb.,  with  297,300  lb.  on  drivers,  the  ratio  of  ad- 
hesion being  3.96.  The  total  equivalent  heating  surface  is 
6,933  sq.  ft.,  or  1  sq.  ft.  for  each  10.8  lb.  of  tractive  effort, 
this   ratio  likewise   indicating   excellent   steaming   capacity. 


of  F.B.C.  flexible  staybolts  is  made  in  the  breaking  zone  of 
the  firebox  and  in  the  combustion  chamber  around  the  belly 
of  the  boiler. 

Both  types  are  oil  burners  and  are  equipped  with  Wal- 
schaert  valve  gear  with  the  link  block  in  the  bottom  of  the 
link  in  forward  motion,  the  gear  being  so  arranged  as  to  give 
equal  cut-off  at  55  per  cent  of  the  stroke.  The  lead  is  %  in., 
lap  ly^  in.,  exhaust  clearance  Y^  in.,  and  valve  travel  for 


V.:-.  •^;.  ,;  ;;      comparison  of  new  and  old  designs  of  4-6-2  and  2-10-2  locomotives 

..      vf        .'    C";      '    •  '■•-.'  '  '..■  ;■  •"  ■        •   '■'~  ..     '.!'.■'            \,  ■■■-''  4-6-2  Type  locomotives  2-10-2  Type  locoinotives 

Date     built 1912  1921  1917-19  ~1921            ' 

Tractive     effort 29,920  1b.  43,660   1b.  65,300  lb.  75  150  1b 

Cylinders     22   in.   by    28   in.  25    in.    by    30  in.  27 J4  in.  by  32  in.  29^1  in.  by  32  in. 

Weights: 

Total     engine 220.900  lb.  297.800  lb.  348.000  lb.  385  900  lb 

On    driving    wheels 141,400  1b.  180.000  1b.  273,000  1b.  297  300  1b' 

On    leading    truck 38,000  lb.  59.700  lb.  29,000  lb.  29*800  lb 

On   trailing   truck 41,500  lb.  58.100  1b.  46,000  1b.  58  800  1b' 

Engine   and    tender 359,000  1b.  519.800  1b.  521,460  1b.  607!9(X)  lb' 

Wheel     base,    driving 13    ft.    4    in.  13   ft.  22  ft.  6  in.  22   ft.    10  in 

Wheel     base,    total 33    ft.    4    in.  35  ft.  6  in.  4)    ft    6   in.  42  ft    4  in 

Wheel   base,    engine   and   tender 63    ft.    14    in.  75    ft.   9V2    in.  80  ft.  2^   in.  '    82   ft.   714   in. 

Ratios: 

Weight    on    drivers,    tractive    effort 4.72  4.12  4.18  3.96 

Equivalent    heat-ng    surface* — Grate    area 72.3  65. 4  93.8  84.1 

Per   cent    firebox    heating   surface   to   evaporative   surface 6.34  8.41  7.34  7.79 

Per   cent   superheating   surface   to   evaporative   surface 20.25  24.95  21.8  23.6 

Total    evaporative    surface — Volume    of    cylinders 222.8  196.7  202.5  202  4 

Wheels: 

Driving,    diameter    over    tires 77'-^   in.  73'/i    in.  635^    in.  63j4   in. 

Driving,    thickness    of    tires 3}i    in.  34^    in.  3^    in.  3'^  in! 

Driving    .ioumals,     main 10   in.    by    12    in.  12  in.  by  22  in.  12   in.   by  22  in.  13  in.  by  22  in. 

I>rivinR    ioumals,     front 9   in.   by    12   in.  1 1  in.  by  13  in.  10  in.  by  20  in.  1 1  in.  by  20  in! 

Driving    journals,     others 9    in.   by    12    in.  11  in.  by  13  in.  10  in.   by   13  in.  11  in.  by  13  in! 

Engine    truck    wheels,    diameter 33   in.  36   in.  33   in.  33   jn. 

Engine    truck    journals 6  in.   by   10  in.  7   in.   by   12  in.  6   in.  by   12  in.  6  in.  by  12  ia. 

;    ;;     Trailing    truck    v.heels,    diameter AS'A    in.    _  51^    in.  455^    in.  451/    in. 

Trailing    truck    journals 8   in.    by    14   in.  9    in.    by    14    in.  8    in.    by    14   in.  9  in.   by   14   in. 

Boiler:  -^•■.."  .  ■.•-,.  ■..,   ,  . -.         ■..-.. 

Style     ..■..';;.'.•/-'...*.■...,.'.•,..■';:.. Straight  Top  Ext.  Wagontop  Ext.    Wagontop  Straight  Ton 

Working     pressure 200  lb.  2C0   lb.  200   lb.  200  lb. 

.* ',:,     Outside,    diameter,    first    ring. 70  in.  78   in.  82 A   in.  90  in 

.-.'.■.■    Firebox,    length    and    width 108  in.   by  66  in.  1205^   in.   by  84  in.  120}!  in.  by  7514  in.        132  in.   bv  90  in 

•  -      Tubes      182—2   in.  193— 2 .'4    in.  279—2   in.  261— ?ki    in     ' 

Fkies      24 — SH    in.  40— 5'/2    in.  40— 5;-s    in.  50— 5Vi    in' 

Tubes   and    .lues,    length : 20  ft.  18    ft.  20  ft.  6  in.  21ft. 

Heating    surface,   tubes   and   flues 2,571    sq.    ft.  3.069   sq.    ft.  4.130   sq.    ft.  4,722  sq    ft 

Heating    surface,     firebox 175   sq.    ft.  282   sq.   ft.  327  sq.    ft.  399  sq!   ft! 

Evaporating    heating    surface,    total 2,745   sq.    ft.  3.351    sq.   ft.  4.457  sq.  ft.  5,121   sq!   ft! 

Superheating     surface 556  sq.    ft.  836   sq.   ft.  972   sq.   ft.  1.208  sq    ft. 

•:    Equivalent    heating    surface,*    total 3,579   sq.    ft.  4,605    sq.    ft.  5,915    sq.    ft.  6,933  sq    ft. 

Grate     area 49.5   sq.   ft.  70.4   sq.    ft.  63   sq.   ft.  82  5  sq    ft 

Tender: 

Tank     Cylindrical  Cylindrical  Cylindrical  Cylindrical 

.''      Walter     cai>acity 7.000  gal.  12,000  ital.  10,030  gal.  12,000  gal 

Oil     capacity 2,940  gal.  4.000  gal.  3,120  gal.  4,000  gal. 

•Equivalent   lieating  9«rface   equals   total    evaporating  heating  surface   plus   1.5  times    the    superheating    surface. 
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the  4-6-2  type  6J^  in.  and  for  the  2-10-2  t^-pe,  7  in.  These 
valve  events  were  decided  upon  from  experiments  made  dur- 
ing the  locomotive  tests  above  referred  to,  proving  to  be  the 
most  efficient  of  the  numerous  combinations  tried. 

The  counterbalance  is  designed  to  balance  only  50  per 
cent  of  reciprocating  parts  and  to  produce  a  dynamic  aug- 
ment at  diameter  speed  not  exceeding  50  per  cent  of  the 
static  wheel  load.  The  reciprocating  parts  are  very  light, 
the  piston  heads  being  of  the  built-up  type  with  cast  iron 
bull-rings,  and  the  piston  rods  of  open-hearth  steel,  heat- 
treated,  and  hollow  bored.  The  main  and  side  rods  are  also 
of  very  light  design,  all  being  of  I-section  except  the  side 


at  the  radius  bar  pin  of  the  trucks  is  about  45,000  lb.  and  cm 
each  of  the  pads  back  of  the  wheels,  20,500  lb.  The  load  at 
the  equalizer  fulcrum  pin  is  a  little  over  28,000  lb.  and  be- 
tween 14,000  lb.  and  15,000  lb.  on  each  hanger.  In  previous 
designs  of  the  Delta  truck,  the  weight  was  not  equalized  be- 
tween the  trailing  wheels  and  the  driving  wheels. 

The  tenders,  which  are  of  the  Vanderbilt  type,  are  unusu- 
ally large,  having  a  capacity  of  12,000  gal.  of  water  and 
4,000  gal.  of  oil.  The  tender  trucks  are  of  the  equalized 
type  with  journals  6^  in.  by  12  in. 

The  accompanying  tabulation  shows  the  principal  dimen- 
sions, weights  and  ratios  of  the  two  new  types,  and,  for  com- 


<^^>^ 


.  -• .  ^  ^  - .  ^ 


Trailing   Truck   With    Equalizer   Between  Trailing   and    Driving    Wheela 


-..•,» 


rods  on  the  2-10-2  type  locomotives,  which  are  rectangular. 
All  driving  axles  and  main  and  forward  crank  pins  are  made 
of  open-hearth  heat-treated  steel,  and  are  also  hollow  bored. 
Constant  resistance  leading  trucks  are  applied  to  both  types 
of  locomotives. 

The  trailing  trucks  on  the  two  t}'pes  of  locomotives  are 
interchangeable  and  are  equalized  with  the  drivers  by  means 
of  equalizing  beams  which  are  fulcrumed  on  the  truck  frame. 
With  this  arrangement,  which  is  a  new  departure  for  this 
type  of  truck,  the  load  is  transferred  to  the  truck  frame  at 
the  radius  bar  piii  and  through  two  sliding  bearings  placed 
on  the  right  and  left  sides  back  of  the  truck  wheels. 

In  both  the  4-6-2  and  the  2-10-2  locomotives,  the  weight 
on  the  trailing  trucks  is  approximately  58,000  lb.  The  weight 


parison,  of  lighter  locomotives  of  the  same  t}'pes  which  were 
superseded  by  the  new  power  between  the  points  mentioned. 


Diesel  Locomotives  for  Industrial  Service.— Beiiz  &  Com- 
pany of  Mannheim,  Germany,  has  brought  out  a  line  of  Diesel 
locomotives  especially  designed  for  industrial  purposes.  The 
locomotives  work  without  compressors  and  hence  are  really  semi- 
Diesels,  the  fuel  being  delivered  by  the  feed  pump  direct  into  the 
cylinders.  The  engine  is  started  by  means  of  the  slightly  com- 
pressed air  stored  in  a  cylinder  during  the  working  of  the  engine ; 
the  cylinder  is  sufficiently  large  to  admit  of  restarting  several 
times  on  one  charge.  The  locomotives  are  built  in  sizes  up  to 
200  hp.  and  are  arranged  for  three  speeds. 
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indicating  good  steaming  capacity.  The  boiler  is  of  the  ex- 
tended wagontop  tyi)e  with  a  wide  tirebo.x  placed  i)ack  of  the 
Irivers  and  over  the  rear  trucks.  A  combustion  chamber  3 
It.  long  extends  forward  into  the  boiler  barrel,  and  the  tubes 
liave  a  length  of  18  ft.  The  superheater  consists  of  40  units 
and  has  a  superheating  surface  of  836  sq.  ft.  The  cylinders 
have  a  stroke  of  30  in.,  which  is  a  departure  from  the  usual 
(practice  in  passenger  locomotive  design.  The  long  stroke 
was  based  on  the  results  of  numerous  tests  of  locomotives 
with  superheaters  made  by  the  Southern  Pacitic.  which  justi- 
fied   the   use   of   the  longer   stroke    with    superheated   steam. 


The  boiler  is  of  the  straight  top  type  with  a  firebox  90  in. 
wide  placed  over  the  rear  truck.  The  combustion  chamber 
is  5  ft.  4  in.  long,  and  the  tul)es  have  a  length  of  21  ft.  The 
cylinders  have  a  stroke  of  32  in.  and  lateral  motion  driving 
boxes  are  provided  on  the  lirst  pair  of  drivers. 

Among  the  specialties  applied  to  both  types  of  these  loco- 
motives are  Commonwealth  cast  steel  tender  frames,  four- 
wheel  equalizing  swing  motion  tender  trucks.  Delta  type 
trailing  truck  frames,  radial  buffers,  Unit  type  safety  bars, 
Ragonnet  j)ower  reverse  gears,  extended  main  driving  boxes 
and   Nathan   non-lifting   injectors,      A  comi)letc  installation 


>4b'*W-:. 


2-10-2    Type    Locomotive    for    Handling    1.000    Tons    on    2.4    Per    Cent    Grades 


The  performance  of  these  4-6-2  type  locomotives  -ince  going 
into  service  has  proved  that  no  mi>take  was  made  in  adopting 
I  longer  stroke  for  passenger  locomotives. 

rhe  2-10-2  ty|)e  locomotive>  have  a  rated  tractive  effort 
of  75,150  lb.,  with  207, .>()(»  ll».  on  drivers,  the  ratio  of  ad- 
hesion being  3.96.  Ilie  total  e<|uivalent  heating  .'iurface  is 
o,Q33  .«q.  ft.,  or  1  >q.  ft.  for  eaili  lO.S  lb.  of  tractive  effort, 
this    ratio   likewise    indicating   excellent    steaming    capacity. 


of  F.B.C.  flexible  staybolts  is  made  in  the  l)reaking  /one  of 
the  lirebox  and  in  tlie  combustion  chamber  around  the  bellv 
of  the  boiler. 

Both  types  are  oil  burners  and  are  equipped  with  Wal- 
schaert  valve  gear  with  the  link  block  in  the  bottom  of  the 
link  in  forward  motion,  the  gear  being  so  arranged  as  to  give 
e(|ual  cut-off  at  55  per  cent  of  the  .stroke.  The  lead  is  ^^  in., 
lap  l^i   in.,  exliaust  clearance  ji  in.,  and  valve  travel  for 
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Tractive     cffcrt,. .  . . . . ! 

<?ylin<lf  ris      ^ .  .  ... .  .  .... 

VVeiclits: 

Tot.il     eiiffiiie 

i  >ii    <irivinK    wliei-ls 

On    Icadini;    rrurk. 

<)n    trailiiijr    truck. 

Knfiint!    and    toni>r 
Wliet-l     li.i;c.     rlrivins 
Wl.iil     kisf 
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Ratios: 
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Tof.il     i-vaporative    s:rfa<r — \iiliiim'    nl     c.x  lin<i<i  .■' 


jonrii:iN 
V  'if<'N. 
ionrual 


over    tir<s. 
of    tires.  .  . 

main 

front 

c  thers 

|v.    .lianiftc 


ili'Hiutir. 


Whe.N 

IXrivinv'.    «!ian)ettr 

Driving.',    thickness 

Oriviirjr     iotirnaJs, 

I  irivit^s     iournals, 

l>r:viiiB     juurn.ils. 

Kn'.;iiie    trui'lc 

l-^nL'inf     tvitciN 

Irailiiis.'    irwk 

TrailiiiK    friick 
15..iNr: 

Style     ....... 

\Vi  rkintf 

Oiit*if;e. 

J"ircl(<ix, 

Tii^'cs      

Flt'es      
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.,         Ileatiri);    s!'rface,   tnlu-s   ami    tliu 

Mtatins;     surface,     tirelwix 

K\a|Hratinir    liea'init    =t!rfacc 

Suj)ir'ieatin>f     >urf.nce.  .  .  . ,  . 

Ivi'iivaletit     licatiiii;    surface.' 

'  irate     area..  .\  ...........  . 

TetV'iir :     - 
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total, 
total . 


4-6-2  Type 

locomotives 

2-1 02  Type 

k'Co.notives 

— ^-^        -  ■ 

. _  _ ^ 

.. 

1912 

1921 

1<»171'< 

10>1 

29.9.'0  ib. 

43.6ft0    lb. 

65,300   lb. 

75,150   lb. 

22    in.    by    2,S    in. 

I''    in.    by    M>   in. 

27l'i   in.   by   32    in. 

29;,,    in.   by   32   it 

22(p.')(K'   111. 

297..--'Mi   lb. 

34^!.0OO  lb. 

383.900  lb. 

141.4(11)   11). 

1S0.<10I)   Ib. 

273,0(K)   lb. 

2'>7.300  lb. 

.i.s.oon  lb. 

5'). TOO   lb. 

29.000  lb. 

29.800  lb. 

41. .^0(1  lb. 

."S^lOO   lb. 

46.000   ib. 

58,800  lb. 

.^59.(*0  Ib. 

51  "..^00   lb. 

521.460   lb. 

607.9^10  lb. 

1.?    ft.    4    in. 

Ij    ft. 

22   ft.  6  in. 

22    ft.    10  in. 

.5.1    ft.    4    in. 

.'5  ft.  6  in. 

41    ft    6   iti. 

42  ft.  4  in. 

«).!    It.    'i    in. 

75    ft.   9   :■    in. 

«o  ft.  2':.  ill. 

X2   ft.   7,'i   in. 

4.72 

4.1_' 

4.18 

3.96 

72.3 

65.4 

93.8 

84.1 

6.J4 

.-■•.41 

7.34 

7.79 

20.25 

24.95 

21.8 

23.6 

22Z.}< 

196.7 

202.5 

202.4 

77'^    in. 

73':.    in. 

63'/    in. 

63'.i   in. 

i^i    in. 

3^:i    in. 

3n    in. 

3ii   ui. 

1(1    in.    by    12    in. 

12  in.  b-  22  in. 

12   in.    bv   22   in. 

13  in.  bv  22  in. 

9    in.    bv    12    in. 

11    in.   by    I.'?   in. 

10   in.   bv   20   in. 

1  1    in.   bv  20  m. 

9    in.    bv    12    in. 

1  1    in.   by   13  in. 

10  in.   bv    13   in. 

11   ill.  bv   13  in. 

.1.^   in. 

3<i   ill. 

.^.^    ill. 

.i3    in. 

6   in.   bv    10   in. 

7   in.    bv    12   in. 

<)    in.    by    !_'    in. 

6  in.   by   12  is. 

AS'':    m. 

51':.    in. 

45!  J    in. 

45'..    in. 

t<    in.    by    14    in. 

''    III.    by    14    in. 

a    in.    by    14    in. 

9   in.    by    14    in. 

Strniubt   Toji 

Kxt.   \Va«onto| 

l-^xt.    Wagontop 

StraiffUt    T.  i. 

JOO  lb. 

2«0   lb. 

2()C    Ib. 

200   lb. 

70   III. 

7S   in. 

82,',.    in. 

90  in. 

108   in.   bv   (>6   111. 

120-^    in.   by   81   in. 

120;.';   in.  by  75  ii  in 

132  in.   bv  9ii   ii 

1«2      2    in. 

l'>3  -2 '4    in. 

279-2   in. 

261— 2' i    in. 

24— -"iv^     in. 

40     5'..    in. 

40-  5'x    in. 

50-5'^.    in. 

20  ft. 

IS    ft. 

20  ft.  6  in. 

21    ft. 

2,.S71    sq.    ft. 

3.069    s.|.    ft. 

4,1.?0    s<i.    ft. 

4,722  sq.   fi. 

175    sq.    ft. 

2X2   «|.    fi. 

327   .«|.    ft. 

39«<   s<i.    ft. 

2.745    s<|.    ft. 

.V.351    sq.    ft. 

4.457  sq.   ft. 

5.121    sq.   ft. 

556   9<i.    ft. 

V.'fe    S.].     ft. 

972   sq.   ft. 

1.20.S   sq.    ft. 

3.579    sq.    ft. 

4.605    sq.     tt 

5.9 IS    sq.    ft. 

6.933   sq.    ft. 

49.5   sq.   ft. 

70.4    sq.     ft. 

63   sq.    ft. 

82.5   sq.    ft. 

CvliiKlrical 

'■"vliiiilrioal 

(yliivlrical 

Cylindrical 

7.000   i;al 

1-'.I«>0     ITll. 

10.0.;i'   -.-al. 

I2.(>00  ^nl. 

2.940  sal. 

4.000    fal. 

3.120   aal. 

4.0(K)  gal. 

'  K'l'-iva'.viit   I'ea'-'rs;   •srfacc   eqrals   ti.t.il    evapoi  a'.inu   heatinj;   surface   i*Uis   1.5   times    the    si'pe'heatin 
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the  4-6-2  type  6^  in.  and  for  the  2-10-2  type,  7  in.  These 
valve  events  were  decided  upon  from  experiments  made  dur- 
ing the  locomotive  tests  above  referred  to,  proving  to  be  the 
most  efficient  of  the  numerous  comljinations  tried. 

Ihe  counterbalance  is  designed  to  balance  only  50  p>er 
,  ont  of  reciprocating  parts  and  to  produce  a  dynamic  aug- 
ment at  diameter  speed  not  exceeding  50  per  cent  of  the 
static  wheel  load.  The  reciprcxating  parts  are  ver}-  light, 
the  piston  heads  being  of  the  built-up  type  with  cast  iron 
'lull-rings,  and  the  piston  rods  of  open-hearth  steel,  heat- 
ireated,  and  hollow  bored.  The  main  and  side  rods  are  also 
of  very  light  design,  all  being  of  I-section  except  the  side 


at  the  radius  bar  pin  of  the  trucks  is  alx)ut  45.000  lb.  and  on 
each  of  the  pads  back  of  the  wheels,  20,500  lb.  The  load  at 
the  equalizer  fulcrum  ])in  is  a  little  over  28.000  lb.  and  l)e- 
tween  14,000  lb.  and  15.000  lb.  on  each  hanger.  In  previous 
designs  of  the  Delta  truck,  the  weight  was  not  equalized  Ix- 
tween  the  trailing  wheels  and  the  driving  wheels. 

The  tenders,  wliicli  are  of  the  N'anderbilt  type,  are  unusu- 
ally large,  having  a  capacity  of  12.000  gal.  of  water  and 
4,000  gal.  of  oil.  The  tender  trucks  are  of  the  equalized 
type  with  journals  6jS  in.  by  12  in. 

The  ac(om{)anyin<;  tabulation  shows  the  principal  dimen- 
sions, weig]u>  and  ration  of  the  two. new  types,  and,  for  com- 


K 

I 


Trailing    Truck    With    Equalizer    Between    Trailing    and    Driving    Wheels 


rods  on  the  2-10-2  type  locomotives,  which  arc  rectangular. 
.All  driving  axles  and  main  and  forward  crank  pins  are  made 
of  open-hearth  heat-treated  steel,  and  are  also  hollow  bored. 
Constant  resistance  leading  trucks  arc  applied  to  both  types 
of  locomotives. 

The  trailing  trucks  on  the  two  types  of  locomotives  are 
interchangeable  and  are  equalized  with  the  drivers  by  means 
■)f  equalizing  beams  which  are  fulcrumed  on  the  truck  frame. 
With  this  arrangement,  which  is  a  new  departure  for  this 
ype  of  truck,  the  load  is  transferred  to  the  truck  frame  at 
the  radius  bar  pin  and  through  two  sliding  bearings  placed 
•n  the  right  and  left  sides  back  of  the  truck  wheels. 

In  both  the  4-6-2  and  the  2-10-2  locomotives,  the  weight 
on  the  trailing  trucks  is  approximately  58,000  lb.   The  weight 


parison.  of  lighter  locomotives  of  the  same  tyj>es  which  w«.r* 
superseded  by  the  new  power  between  the  points  mentioned. 


DiESF.I.     LdCOMUllVKS     ink     lMH>rKIAL     SKSVICK.— BcilZ     &     CoUV 

paiiy  of  Maiinlniin.  Germany,  has  l)ro«ight  out  a  line  of  niescJ 
locomotives  especially  desitrntd  for  industrial  purpost-s.  Thi 
l<)Coniotivcs  work  without  compressors  ami  hence  arc  really  semi- 
Djesels.  the  fnel  beiiiji  delivered  hy  the  feed  pump  direct  itito  tlu 
cylinders.  Tlic  eniiine  is  started  by  mean":  of  the  slit;htly  com- 
I)ressed  air  <;tore<1  in  a  cylinder  during  the  working  of  the  cnsint  ; 
tlu-  cylinder  i<  s'.itificiently  large  to  admit  of  rcotartinsi  several 
times  on  one  charsre.  The  locomotives  are  built  in  .Mzes  up  to 
2(10  hp.  and  are  arrantred   for  three  speeds. 


Maintenance  of  Air  Operated  Auxiliaries'" 

A  Big  Net  Saving  Eflfected  by  the  Application 
^^        :*  -^        of  Air  Brake  Association  Condemning  Limits 


THE  report  of  the  committee  submitted  last  yearf  was  This  plan  was  worked  out  so  that  complete  reports  could  bt 

intended  to  be  final,  but  the  report  was  received  with  made  with  the  use  of  only  three  different  forms, 

so  much  discussion  that  the  committee  was  continued  The  object  of  preparing  the  pamphlet  was  to  get  this  in- 

with  a  view  to  attaining  the  following  objects:  formation  in  convenient  form  to  send  out,  with  requests  that 

•:  1.    To  obtain  more  complete  and  representative  data  concerning  the  air  maintenance  programs  be  initiated  and  the  results  reported 

cMsurnption  ot  locomotive  auxiliary  devices      ,.    „   ,     ^  to  the  Committee  as  Outlined.    It  was  recognized  that  if  re- 

2.     To   follow   up,   with  the  assistance  of  the  Air  Brake  Association  mem-       ,.,,  .  ^  lj-  uu 

hers,  the  use  of  the  test  code  and  determine  its  weak  points  with  a  view  to       liable  mamtenance  COSt  figUrCS  Were  tO  bC  SeCUred  it  WOUlQ  be 

necessary  to  obtain  them  from  several  localities,  and  the  work 
would  have  to  be  done  in  systematic  and  uniform  manner, 
so  that  the  data  would  be  comparable  and  the  averages  truly 
indicative  of  general  conditions. 

The  committee  realized  that  these  requests  represented  a 
very  large  amount  of  work  and  expenditure,  but  it  was  their 


suggestions   for   revision  of  its   method   or   the   limits  imposed 

i.     To   devise   a   convenient   system    for    recording   and   reporting   a   main- 
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Fig.    1— Form     No.    1,    Auxiliary    Devices    Test    Report    on    Which 
Record  of  Test   Results   Is   Made 
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Fig.  2 — Form   No.  2,  Summary   Record  of  Tests  of   Each   Device  on 
Which   Cost  of  Testing   and    Repairs   Is   Entered 


tenance    program    both    from    the    standpoint    of    the    cost    and    the    value    of 
benefits  derived.  .        ,      ,   . 

4.  To  obtain  reliable  and  accurate  data  of  the  cost   factors   involved  in  a 
maintenance  program   for  air  operated  locomotive   auxiliary  devices. 

5.  To  simplify   the  practical   application   of   the   test  code  to  the  work  of 
testing  auxiliary   devices  on  steam  Icconn.tives. 

6.  To  investigate  the  condition  of  air  operated  auxiliary  devices  on   elec- 
tric  locomotives. 

7.  To   devise  a  method  of  test  and   formulate  a  test  code  which  will  be 

adequate    to    determine    the   condition    cf    air   operated   auxiliary    devices   00        iudgment  that  in   evefV'   instance   wherC  the   reouest  WaS  COffi- 
t?  Ice  trie  locomotives.  j        o  j  i 

«.    To  determine'  test  limits  which  can  be  used  to  condemn  electric  loco-     plied  with  the  actual  benefits  derived  would  more  than  offset 

motive  auxiliary   devices  out  of   service   for   repair   or   replacement.  gXpenSCS   and   effort  expended   On    it. 

"   The  committee  prepared   a   small   pamphlet  to  cover  the 

code    for   testing    air   operated    auxiliar}-    devices    on    steam  Auxiliary  Devices  Test  Report 

locomotives.   This  pamphlet  was  puljlished  by  the  Air  Brake  The  three  forms  were  prepared  with  the  object  of  simplify- 

Association.  and  contained  an  illustrated  plan   for  making  j^g  the  work  of  recording  the  data   required.    They  were 

auxiliary  device  test  reports  so  as  to  cover  not  only  actual  designated  as  Forms  No.  1,  No.  2  and  No.  3. 

test  results,  but  all  the  cost  factors  of  maintenance  as  well.  porm  No.   1   is  intended  for  the  use  of  the  workman  or 

•.\bstract  of  a  report  presented  at  the  open  meeting  of  the  Executive  tester  in  rccording  the  data  of  the  tests  as  made  on  the  engine 

Committee  of  the  Air  Brake  Association,  held  at  the  Hotel  Sherman,  Chicag. ,        j^jjd  tO  reCOrd  the  disposition  of  the  dcvices  aS  determined  bv 
May   3,    1921. 

fSee  the  Railway  Mechanical  Engineer  for  Tune.  1920,  page  395. 


positi 
the  result  of  the  test  data  computations.  All  tests  were  classi- 
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fied  as  either  "Service"  or  "Repair"  and  were  to  be  reported 
on  separate  sheets  with  the  kind  of  test  indicated  as  described. 
When  repairs  or  replacements  were  made  as  a  result  of  service 
tests,  repair  tests  to  check  the  condition  of  devices  going  into 
service  were  to  be  made  and  reported. 

It  is  recommended  that  service  tests  of  auxiliary  devices 
be  made  at  regular  intervals  with  the  time  of  service  between 
tests  not  more  than  three  months. 

Form  No.  2  was  intended  for  making  a  monthly  summary 
of  the  maintenance  cost  for  each  kind  of  auxiliary  device 
maintained.  The  data  for  this  sheet  are  obtained  from  the 
test  sheets  submitted  by  the  tester  and  the  repair  shop  cost 
department. 

The  disposition  symbols  given  at  the  bottom  of  Form  No.  1 
indicate  the  disposition  of  tested  devices  in  each  case.  .When 

Fora  Ho.  3. 

AUXILIARY  DEVICES  TKST  REPORT- 

Railroad /HJlfMjOfis.ytZitX U>ctM.0R.fJf^J29.'-Jl 

SUIOLARY  AIR  OONSUMPTION  DATA  SHEET 
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opm    No.   3,   Summary    Record   for    Each    Device   on    Which 
Value   of   Saving    in    Air   Consumption    Is   Computed 


the  device  is  found  O.  K.,  the  only  cost  is  that  required  to 
cover  the  labor'  of  testing.  When  the  device  is  condemned 
but  is  made  good  by  local  repairs  without  removing  the  device 
from  the  locomotive,  the  cost  includes  the  testing  labor  and 
in  addition  whatever  labor  was  required  to  make  the  repairs 
plus  cost  of  any  material  used.  When  the  device  is  condemned 
and  replaced  by  a  new  or  repaired  device,  the  cost  includes 
the  testing  labor  plus  the  average  cost  for  overhauling  the 
particular  kind  of  device  in  the  shop  and  the  cost  of  the  labor 
necessary  to  make  the  replacement. 

Form  No,  3  is  similar  to  Form  No.  2  in  that  it  was  intended 
to  serve  the  supervising  inspector  for  keeping  a  summar)' 
record  of  the  amount  saved  as  a  result  of  the  maintenance 
repairs  provided  for  each  kind  of  device.  The  computation 
of  the  value  of  compressed  air  saved  was  greatly  simplified 
by  the  cost  factors  and  method  given  in  the  heading  of  this 
sheet. 


The  cost  factors  to  be  used  in  Column  8  depend  on  the 
tj'pe  of  air  compressor  employed  for  the  test  in  each  case. 
They  have  been  worked  out  on  the  basis  of  certain  assump- 
tions as  follows.  That  the  average  working  time  of  locomo- 
tives is  six  hours  per  day ;  that  the  boiler  factor  of  evaporation 
is  seven  pounds  of  water  per  pound  of  coal;  that  the  cost  of 
coal  on  the  tender  is  $2  per  ton;  that  the  compressor  steam 
consumption  in  pounds  per  100  cubic  feet  of  free  air  com- 
pressed is  68  for  Westinghouse  9}^ -in.  and  11 -in.  compres- 
sors and  New  York  2-a  compressor,  24  for  the  Westinghouse 
83^-in.  c.c.  compressor,  56.3  for  the  New  York  6-a  com- 
pressor and  44.7  for  the  New  York  5-b  compressor. 

The  actual  computation  of  the  factors  can  best  be  illus- 
trated by  the  following  example  in  which  the  9^ -in  com- 
pressor factor  is  derived: 

6x60  =  Total  minutes  per  day  of  service. 

7  :=  Factor  of  evaporation.  .•> 

$2.00  =  Price  of  coal   per  ton.  -  '■'  '■   '  ■ 

2.000  =  Pounds  per  ton.  y    •    •  ' 

68  -H  100  =r  Steam  consumption  per  cu.  ft.  of  free  air...<"-  '  ■  "'.     ■■■■"-■ 
3  -r-  9.5   =:  Cubic  feet  of  free  air  per  one  per  cent  of  Compressor  strokea 
saved. 

Then — 
'■■'-•"    -..-■<  ■.          6X60X68X2.00X3 
,..      ■    ..  ■■  -■'■::'  =    oil 

..  ■  ..-.  /7X  100X2000  X  9.5 

It  has  been  pointed  out  that  the  above  plan  for  computing 
the  saving  due  to  auxiliary'  device  maintenance  is  based  on 
the  value,  of  compressed  air  only.  There  are  other  factors, 
such  as  cost  of  water,  wear  on  compressor  plant,  etc.,  but 
these  have  been  omitted  because  to  properly  consider  them 
would  add  more  complication  to  the  computations  than  is 
justified  by  the  importance  of  these  factors  and  because  their 
omission  is  in  the  direction  of  placing  the  saving  values  on 
a  more  conservative  basis. 

Maintenance  Cost  Data 

Complete  reports,  including  cost  factors,  were  received 
from  three  railroads,  and  one  of  these  reports  was  analyzed 
to  show  how  the  information  would  apply  to  the  system  as  a 
whole  provided  a  maintenance  program  was  carried  out  at 
all  repair  points.   The  summary  and  analysis  follows. 

On  this  railroad  there  are  in  service  878  bell  ringers,  811 
single  unit  and  67  double  unit  fire  doors,  or  a  total  of  945, 
and  667  single  unit  and  209  double  unit  sanders.  or  a  total 
of  1,087  of 'such  devices.  A  summar)-  of  the  results  obtained 
by  inspection  and  repairs  is  shown  in  Table  I. 

T-\BLE   I — Summary   of   Test    Repohts   on    One   Railroad 

Cost  of  air  saved 

■'■.  jv'..!'  •'"■,'  •    .          .    ~  per  device  Corrected 

.■'..•'■.'"\- . '■■'„^_  ';■•■  .•       _  per  six  hours  cost  of 

.--.v'  ■'-' \.'  •*;  -.-'■••..     Number  Average  of  service  Ccoal  air  saved  (cral 

tested  repair  cost  at  $2  per  ton)  $3,531  per  ton) 

Bell  ringers 47  $1.18  $.0483  $.0768 

Kirc    doors 59  1.21  .0486  .0772 

Cylinder    cf  cks.  .          3  .76  .1000  .159 

Sanders    51  .62  .153  .2435 

It  is  estimated  that  the  actual  hours  of  service  per  day  for 
each  device  are  three  hours  for  the  bell  ringers,  six  hours  for 
the  fire  doors  and  one  hour  for  the  sanders.  The  number 
of  engines  in  actual  service  on  this  railroad  averages  about 
85  per  cent  of  the  total  number  of  engines,  so  that  the  aver- 
age number  of  auxiliary'  devices  in  service  each  day  is  746 
bell  ringers,  852  fire  doors  and  915  sanders.  On  this  basis 
the  saWngs  effected  by  testing  and  repairing  the  devices  have 
been  computed  and  are  shown  in  Table  II. 

Table  II — Saving  Per  Year  Effected  bv   Reducing  Air  Cossumptiox  or 
Auxiliary  Devices  to  Within  the  Limits  Prescribed  in  the  Test  Code 

•%-='•■-:•.■              Total  saving  Total  cost 

.  by   reduction  of  of  testing  and 

Devicp                ,-  .    air  consumption  repairs  to  devices  Net  saving 

Pell    rineers ..;.:•.'       $10,450.00  $1,037.00  $9,413.00 

Fire  doors 24,007.00  1,142.00  22,865.00 

Sanders    13,540.00  673.00  12.867.00 

Totals $2,852.00  $45,145.00 

These  results  clearly  show  the  immense  possibilities  for 
greater  economy  in  a  properly  directed  and  executed  plan  for 
maintenance.     It  is  reasonable  to  assume  that  the  unit  repair 
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costs,  which  were  determined  by  what  it  cost  to  repair  a  few 
long  neglected  devices,  could  be  greatly  reduced  if  the  devices 
were  handled  in  greater  numbers  and  always  given  periodic 
attention. 

The  test  code  has  been  criticised  because  it  is  difficult  for 
the  tester  to  apply  the  condemning  limits  to  the  test  results. 
The  committee  has  devised  a  method  whereby  the  condemning 
limits  can  be  based  on  compressor  strokes  as  shown  in  Table 
III.    This  table  is  greatly  condensed  and  arranged  so  it  can 


cause  a  given  drop  in  main  reservoir  pressure.  This  method 
has  the  same  advantages  as  the  steam  locomotive  tests; 
namely,  a  minimum  of  test  apparatus  and  only  one  observa- 
tion, but  it  is  somewhat  more  difficult  to  reduce  the  test  ob- 
servations to  a  form  which  will  express  the  rate  of  air  con- 
sumption in  cubic  feet  of  free  air  per  minute.  The  test  code 
has  been  given  a  trial  in  service  and  it  has  shown  results 
which  are  both  practical  and  dependable. 

The  committee  does  not  deem  itself  qualified  at  this  time 


.....  Table     III — Air     Auxillvrv     Devices     Condemning     Limits 

-    ■           '     '                                                    VV.    A.    B.    Co.,     W.  A.  B.  Co.,    W.  A.  B.  Co.,   W.  A.  B.  Co.,  X.  Y.  A.  B.  Co,  N.  Y.  A.  B.  Co, 

Type   of   Pump*                                     9^     in.                     11  in.               63^^  in.,  120        8 >^  in.,  150  2-a  6-a 

Fump    strokes    per    minute    due    to    orifice  ■ '^ s  ,- '' ^    / '' >    /■ ^ >   / ■'^ \  t ^ ^ 

only     90  100  110     120       80     90    100        80     90  100        80     90  100  90  100  110  120  90  100  110  120 

Bell    ringers 9  to  11                      6  to  8                    4  to  5                    3  to  4  10     12     13  14  6  to  8 

Fire    door 14      16     17       19           11  to  13               7       8       9             .S  tr  6  18     19     21  23  10     11      12     14 

Cylinder   cocks,    reverse   gear   and    sander.  .  28     32     35       38         21      24     27         14      16     17           9     10     12  34     38     42  46  21     23     25     27 

Ash    pan 43     47     52       57         32     36     40        20     23     25         14      16     18  52     57     63  68  31     34     37     41 

Water  scoop  and  coal   pusher 57     63     69       70        42     48     53         27     31     34         19     21     24  69     76     84  92  41     45     50     54 

•Device   passes   test    if   strokes   made   by   pump  due  to   device   only   are  not  more  than  values  given. 


N.Y.A.B.Co.. 

S-b 
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be  printed  or  pasted  on  a  card  in  a  form  convenient  for  the 
tester  to  carry  with  him.  It  is  made  up  so  as  to  cover  all  types 
of  steam-driven  air  compressors,  but  in  most  cases  the  tester 
will  only  be  required  to  deal  with  two  or  possibly  three  dif- 
ferent types  so  that  the  size  of  the  table  can  be  very  much 
reduced  by  omitting  the  data  for  the  types  of  compressors  not 
used.  The  limits  as  so  defined  are  not  absolutely  accurate, 
but  their  application  will  yield  results  that  will  be  quite  satis- 
factory for  the  purpose  intended.  The  use  of  this  limit  table 
need  not  conflict  with  the  use  of  Forms  No.  1,  No.  2  and  No. 
3  for  making  auxiliary  devices  test  reports. 

;.  /  Test  Code  Limits 

During  the  past  year's  experience  in  the  use  of  the  test  code, 
the  committee  gave  considerable  study  to  the  leakage  or  air 
consumption  limits  prescribed  by  the  code.  These  limits  were 
presented' to  and  adopted  by  the  Association  with  the  under- 
standing that  they  were  to  be  regarded  as  tentative  and  sub- 
ject to  revision.  The  committee  is  agreed  that  up  to  this  time 
experience  has  shown  that  the  limits  of  permissible  rates  of 
air  consumption  are  much  higher  than  can  be  justified  from 
either  the  basis  of  repair  costs  or  the  basis  of  compressed  air 
savings.  This  fact  was  very  evident  to  most  of  the  test  code 
users,  several  of  whom  commented  to  that  effect. 

In  the  report  submitted  to  this  Association  last  year  the 
code  limits  were  defined  and  illustrated  in  terms  of  cubic  feet 
of  free  air  consumed  per  minute.  It  was  thought  that  a  bet- 
ter conception  of  the  magnitude  of  the  limits  could  be  given 
if  they  were  shown  compared  relatively  on  the  basis  of  leakage 
area  through  the  device.*  It  is  the  judgment  of  the  committee 
that  the  code  limits  can  and  should  be  materially  decreased. 

.  .y..„:..  Electric  Locomotives 

The  most  difficult  feature  in  connection  with  the  treatment 
of  auxiliary  devices  on  electric  locomotives  was  the  task  of 
devising  a  suitable  method  for  testing.  The  method  and  code 
devised  for  testing  auxiliary  devices  on  steam  locomotives 
worked  out  in  a  very  simple  and  convenient  way  because  after 
adjustment  of  the  apparatus  the  only  observation  necessary 
was  the  counting  of  the  steam  compressor  strokes.  The  same 
plan  could  not  be  carried  out  for  making  auxiliary  device 
tests  on  electric  locomotives  because  of  the  totally  different 
characteristics  of  the  motor  driven  compressors  and  their 
method  of  control,  but  it  was  deemed  deL«rable  to  follow  the 
method  of  the  steam  locomotive  tests  as  nearly  as  possible.  It 
was  decided  to  eliminate  the  compressor  and  base  the  ob- 
servation on  the  time  required  for  the  auxiliary  device  to 

•The  report  contained  a  chart  comparing  the  orifice  sizes  equivalent  to 
the  leakage  rates  at  the  condensing  limits,  with  an  orifice  -ft  >n.  in  diameter. 
The  areas  of  these  orifices  have  the  following  proportionate  value  of  the  area 
of  the  -ft  in.  orifice:  bell  ringers,  71  per  cent;  fire  doors,  120  per  cent; 
cylinder  cocks,  reverse  gears  and  sanders.  237  per  cent;  ash  pans,  357  per 
cent;   water  scoops  and  coal  pushers.  476  per  cent. 


to  suggest  a  set  of  condemning  limits  for  application  to  tests 
of  auxiliary  devices  on  electric  locomotives.  While  the  test 
code  has  been  used  sufficiently  to  fully  demonstrate  its  prac- 
ticability, our  experience  covers  the  testing  of  cohiparatively 
few  locomotives  and  we  do  not  have  complete  knowledge  of 
the  functions  and  importance  of  some  of  the  auxiliary  de- 
vices in  question.     The  fixing  of  tentative  and  final  con- 
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Fig.  A — Air  Consumption  of   Electric   Locomotive  Auxiliary   Devices 
Which   Showed   a    Relatively   Low   Rate 

demning  limits  lies  within  the  province  of  those  members  of 
the  Association  who  are  directly  responsible  for  the  operation 
of  auxiliary  devices  on  electric  locomotives.  They  should 
have  no  difficulty  in  establishing  limits  after  the  code  has 
been  in  use  for  a  short  time. 

The  standing  tests  made  on  electric  locomotive  auxiliary 
devices  included  a  total  of  346  devices  on  49  locomotives  be- 
longing to  three  different  railroad  systems.  When  the  data 
from  these  tests  were  computed  and  tabulated,  it  was  noticed 
that  the  various  types  of  devices  could  be  classified  as  low  oc 
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high  depending  on  the  rate  of  air  consumption  found.  The 
data  were,  therefore,  plotted  according  to  this  classification 
and  are  shown  in  Figs.  4  and  5,  respectively. 

General  Discussion 

It  is  essential  whenever  work  is  done  to  promote  economy 
that  an  accurate  record  be  kept  or  otherwise  the  work  will  be 
in  danger  of  classification  as  unnecessary  and  will  be  cut  off. 
The  plan  has  been  worked  out  so  that  with  the  use  of  only 
three  forms  it  will  be  convenient  to  keep  the  record  up  to  date 
and  ready  for  making  a  complete  report  on  short  notice,  or  at 
stated  intervals,  such  as  monthly  or  quarterly.  The  executive 
officers  of  railroad  systems  who  are  responsible  for  the  effi- 
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Fig.  5 — Air  Consumption  of  Electric  Locomotive  Auxiliary  Devices 
Which  Showed  a  Relatively  High   Rate 

cient  operation  of  locomotives  are  often  too  busy  to  appreciate 
the  value  of  auxiliary  device  maintenance  unless  they  can 
have  access  to  a  record  which  will  give  them  at  a  glance  the 
summation  of  repair  costs  compared  to  the  benefits  derived. 

The  maintenance  programs  which  were  reported  according 
to  the  plan  show  results  that  would  be  hard  to  credit  if  it 
were  not  possible  to  check  up  the  records  by  comparison.  The 
tremendous  margin  for  economy  is  more  evident  than  it  has 
been  in  any  of  the  data  submitted  previously  by  this  com- 
mittee. The  yearly  saving  of  more  than  $45,000  for  a  rail- 
road system  that  uses  less  than  1,000  locomotives  is  remark- 
able. Of  course,  this  value  is  based  on  cost  of  testing  and  re- 
pairing all  auxiliary  devices  at  least  once  a  year.  It  might 
be  possible  that  the  average  need  of  repairs  would  prove  to 
be  more  than  once  a  year  for  each  device.  In  such  event, 
the  savings  figures  would  be  reduced  by  the  increased  cost  of 
repairs,  but  this  reduction  would  not  seriously  affect  the  mar- 
gin of  saving.  The  figures  show  that  the  frequency  of  re- 
pairs could  be  increased  to  four  times  a  year  or  once  every 
three  months  for  each  device  and  still  permit  a  saving  of 
more  than  $36,000.  It  should  be  borne  in  mind  that  this 
saving  does  not  take  into  account  the  large  benefits  derived 
in  the  way  of  more  reliable  and  efficient  auxiliary  device 
operation.  Locomotive  failures  and  expensive  delays  are  fre- 
quently chargeable  to  auxiliary  devices  when  the  latter  are 
poorly  maintained. 

Standing  tests  show  that  the  average  condition  of  auxiliary 
devices  on  steam  locomotives  is  far  below  the  standard  that 
should  and  can  be  maintained.  Figures  obtained  from  tests 
-nade  this  year  are  not  much  different  from  those  presented  in 
previous  reports  and  they  confirm  all  the  original  conclusions. 

The  electric  locomotive  auxiliary  device  tests  indicate  that 
niany  of  these  devices  use  much  more  air  than  should  be  re- 
quired for  the  functions  they  perform.  The  consistently  low 
niinimum  values  of  air  consumption  rate  found  on  most  types 


of  devices  show  that  their  condition  is  about  on  a  par  with 
that  of  auxiliary  devices  on  steam  locomotives.  It  will  be 
noted  that  very  high  rates  of  air  consumption  were  observed 
for  some  of  the  devices ;  in  fact,  the  larger  of  these  values  are 
much  in  excess  of  anything  experienced  in  tests  made  on 
steam  locomotives.  The  average  rate  for  alarm  whistles  is 
more  than  500  cu,  ft.  per  minute,  and  the  maximum  on  one 
whistle  was  as  high  as  1,180  cu.  ft.  per  minute  or  about  25 
times  the  nominal  capacity  of  the  C-60  compressor  commonly 
used  on  electric  locomotives.  This  rate  is  equivalent  to  an 
orifice  ^  in.  in  diameter  and  no  doubt  this  whistle  is  like 
the  one  made  famous  by  Mark  Twain. 

The  report  is  signed  by  C.  H.  Weaver  (New  York  Cen- 
tral), chairman;  C.  B.  Miles,  (Big  Four),  W.  W.  White 
(Michigan  Central),  and  R.  E.  Miller,  (Westinghouse  Air 
Brake  Company). 


Pulverized  Lignite  as  Locomotive  Fuel 

In  a  written  discussion  of  the  report  of  the  Committee  on 
Pulverized  Fuel  presented  at  the  1921  convention  of  the 
International  Railway  Fuel  Association,  W.  D.  Wood 
(Fuller  Engineering  Company)  presented  the  following  data 
relative  to  locomotive  tests  with  pulverized  North  Dakota 
lignite. 

An  average  analysis  of  this  coal  as  mined,  is  as  follows: 
moisture,  40.53  per  cent;  volatile,  27.05  per  cent;  fixed  car- 
bon, 27.37  per  cent;  ash,  5.05  per  cent;  B.  t.  u.  value,  6,644. 

After  being  in  transit  for  about  a  month  when  received  at 
Fullerton,  this  coal  had  a  moisture  content  of  approximately 
33  per  cent,  which  after  unloading  and  being  allowed  to 
stand  in  the  open  for  several  days  was  further  reduced  to 
about  24  per  cent.  After  being  crushed,  dried  and  pulverized, 
this  coal  showed  a  moisture  content  of  13.68  per  cent,  the 
volatile  content  being  41.02  per  cent,  fixed  carbon  38.02  per 
cent,  ash  7.28  per  cent,  and  the  B.  t.  u.  value  9,303.  As  far 
as  could  be  determined  by  the  eye  or  touch,  this  prepared 
coal  was  as  dry  as  eastern  coals  which  contain  but  1  per  cent 
of  moisture,  showing  that  the  moisture  content  of  the  lignite 
coal  was  mainly  inherent  moisture. 

The  actual  evaporation  per  pound  of  dry  coal  varied  from 
5.6  to  5.74  lb.,  the  equivalent  evaporation  per  pound  of  dry 
coal  varying  from  6,75  to  6.92  lb. 

Contrary  to  expectations,  no  difficulty  of  any  kind  was 
encountered  due  to  the  high  moisture  content  of  the  coal  and 
it  burned  at  all  times  with  a  clear,  bright  flame  and  practi- 
cally colorless  stack.  The  amount  of  slag  and  ash  remaining 
in  the  fire  pan  or  combustion  chamber  was  the  least  which 
had  been  encountered  with  any  kind  of  coal  which  had  so 
far  been  burned  on  this  locomotive,  including  bituminous, 
anthracite  silt,  etc.  The  amount  of  honeycMnb  which  was 
formed  on  the  flue  sheet  was  practically  negligible  and  did 
not  interfere  with  the  steaming  of  the  locomotive. 

Little  change  was  made  in  the  equipment  on  the  locomo- 
tive to  bum  the  lignite  from  what  was  previously  used  to 
bum  the  mixture  of  anthracite  silt  and  bituminous.  The 
tips  in  the  exhaust  pipes  were  bored  out  3^  in.  diameter 
each,  whereas  they  had  previously  been  Syi  in.  in  diameter 
for  the  hand. fired  locomotive  and  4  in.  when  burning  the 
mixture  of  anthracite  and  bituminous.  The  only  other  change 
was  the  placing  of  three  more  air  openings  in' the  bottom  of 
the  fire  pan  or  combustion  chamber. 


According  to  the  statistics  of  the  American  Iron  &  Steel 
Institute,  the  tonnage  of  rails  produced  in  the  United  States  in 
1920  was  2,604,116,  an  increase  of  400,273  tons,  when  compared 
with  1919,  a  decrease  of  340,045  tons  as  compared  with  1917— 
the  best  war  year— and  a  decrease  of  898,664  tons  as  against  1913. 
Of  the  1920  tonnage,  only  142,899  tons  were  made  by  the 
Bessemer  process.'     •  ,;  .' 


The  Automatic  Control  of  Locomotive  Cutoff 

>  ;v^y  t    :Xy  ■  Tests  on  Big  Four  Demonstrate  Its  Practicability, 

•   *■  Utilizing    Back    Pressure    as    Actuating    Force 
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LOCOMOTIVE  drawbar  pull  is  the  result  of  steam  pres- 
sure on  the  pistons.  Variations  in  the  amount  of  draw 
bar  pull  with  changes  in  speed  re  the  result  of  variations 
in  the  average  pressure  against  the  pistons,  and  changes  in 
the  average  pressure  against  the  pistons  are  the  result  of 
changes  in  the  quantity,  pressure  and  temperature  of  the 
steam  admitted  to  the  cylinders  at  the  beginning  of  the  stroke. 


Mikado   Locomotive    Equipped   for   Automatic  Control   of  Cutoff 

Graphically,  the  relation  of  quantity  and  pressure  are 
represented  by  the  indicator  card.  As  shown  by  Fig.  1 ,  steam 
is  admitted  to  the  cylinder  from  the  point  of  admission  A  to 
the  point  of  cutoff  B,  at  a  pressure  of  P  lb.  At  the  point  B 
the  amount  of  steam  in  the  cylinder,  for  all  practical  pur- 
poses, is  the  amount  used  in  the  development  of  the  work  of 
one  stroke.    From  B  the  steam  expands  the  remainder  of  the 


The  exhaust  or  back  pressure,  Pj,  varies  directly  with  the 
admission  pressure  P^,  the  length  of  cutoff,  sp)eed  and  the 
ability  of  the  boiler  to  supply  steam  at  the  rate  required  to 
maintain  Pj,  It  varies  indirectly  with  the  size  of  exhaust 
ports  and  passages. 

Fig.  1  shows  the  value  of  back  pressure  when  a  constant 
cutoff  is  used  through  a  range  of  increasing  speeds  as  com- 
pared to  the  changes  that  take  place  in  the  admission  pres- 
sure. The  admission  pressure  falls  off  with  increasing  speed 
due  principally  to  the  inability  of  the  boiler  to  supply  steam 
in  such  increasing  quantity  and  also  on  account  of  the  de- 
creased time  interval  for  admission.  Back  pressure  increases 
with  increased  speed  due  almost  entirely  to  the  shortened 
time  interval  for  the  escape  of  the  steam.  The  net  effect  of 
the  change  in  P^  and  Pg  was  to  reduce  the  area  of  the  indi- 
cator card,  which  is  the  measure  of  the  average  mean  effective 
cylinder  pressure. 

From  the  indications  of  the  card,  it  is  reasonable  to  sup- 
pose that  somewhere  between  12  and  26  miles  an  hour  a 
shortening  of  the  cutoff  would  have  produced  a  card  of 
greater  area,  regardless  of  the  fact  that  a  lesser  number  of 
cubic  feet  of  steam  would  have  been  admitted  to  the  cylinders. 
This  increased  area  would  be  due  to  the  higher  value  of  P^ 
caused  by  t^ie  smaller  demand  on  the  boiler  and  there  being 
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A-  Point  of  Admission.  B*  Point  of  Cut-off. 

C"  Point  of  Release.  0- Point  of  Compression. 

Pz  at  I?  M.P.H.  7Lb.BQcl<Pr«ssune  ft  Pi  l77Lb. 

C -Pz  at?IM.P.H.  15 Lb Bocl< Pressure  ftPl  IWLb. 

•  Pi  a*  ZbM.P.H.  19 Lb.Bacl< Pressure  ft  Pi  ISSLh. 


Fig.    1 — Indicator   Card    Showing    Relation    Between    Exhaust    and 
Admission     Pressure     and     Area     with    .Fixed     Cutoffs     as     Speed 

Increases 


Differential  Valves  Connected  to  Exhaust  Passages  and  to  Reverse 

Gear 

Stroke  to  the  point  of  release  C.  On  the  return  stroke  the 
steam  is  expelled  from  the  cylinder  between  C  and  D  to  the 
point  of  compression.  During  the  time  this  steam  is  being 
expelled  it  is  exerting  against  the  piston  a  back  pressure  Po 
tending  to  reduce  the  positive  force  of  the  steam  against  the 
opposite  face  of  the  piston. 


less  steam  in  the  cylinder  to  be  exhausted  the  value  of  Pj 
would  be  less.  Should  this  supposition  prove  correct  the  de- 
crease in  drawbar  pull  would  be  less  rapid  and  the  amount 
of  work  per  pound  of  steam  used  would  be  greater.  Within 
the  reasonable  limits  of  practical  application  it  is  also  pos- 
sible that  the  exhaust  pressure  may  bear  a  relation  of  a  more 
or  less  constant  nature  to  Pi,  the  point  of  cutoff  and  the 
speed,  such  that  by  adjusting  the  cutoff  to  hold  the  exhaust 
pressure  at  a  constant  value  an  indicator  card  of  the  maxi- 
mum area  will  be  obtained  for  each  speed  within  the  limits 
of  the  boiler  capacity. 

The  theory  so  far  advanced,  if  of  any  practical  value, 
should  easily  be  demonstrated  by  the  analysis  of  actual  road 
tests  conducted  for  that  purpose.  Such  tests  have  been  con- 
ducted on  the  Big  Four  in  which  no  refinements  of  observa- 
tion or  calculations  were  indulged  in  not  within  the  reason- 
able limits  of  every  day  performance.  The  conclusions, 
therefore,  are  within  the  reasonable  limits  of  practical 
application. 

It  is  first  necessary  to  determine  just  what  relation  cutoff 
bears  to  drawbar  pull,  then  what  relation  mean  effective 
cylinder  pressure  bears  to  cutoff,  through  the  same  range  of 
speeds.  These  relations  being  established,  the  variation  of 
exhaust  pressure  as  related  to  speed,  cutoff,  or  mean  effective 
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cylinder  pressure  can  easily  be  determined.  Since  the  exhaust 
creates  draft  and  draft  supports  combustion,  which  must  go 
on  at  a  certain  rate  to  supply  steam,  the  relation  of  exhaust 
pressure  and  draft  must  also  be  determined.  Part  of  the  heat 
of  combustion  is  used  in  superheating  the  steam.  Since  the 
steam  supply,  as  controlled  by  cutoff,  bears  a  possible  relation 
to  exhaust  pressure  and  since  draft  may  also  bear  such  a 
relation,  it  is  essential  that  the  relation  of  superheat  to  back 
pressure  be  determined  throughout  the  working  range  of 
cutoffs. 

For  determination  of  the  above  relations  and  variations  in 
each  specific  element,  a  stoker  fired  locomotive  of  the  Mikado 
tv'pe  with  the  following  dimensions  was  used: 

Cylinders   27  in.  bv  30  in. 

Tractive  effort 50,000  lb. 

Diameter   of   drivers 63  in. 

Steam  pressure 200  lb. 

Grate  area 60  sq.  ft. 

Evaporative  surface 4,650  sq.  ft. 

Superheat  surface 1,163  sq.  ft. 

Weight  on  drivers ,..».«»».. r«..... . .  246,000  lb. 

Valve  gear,  Walschaert.  ■ '•  "'    ''   '- 

With  respect  to  the  relation  of  the  position  of  the  reverse 
lever  to  the  amount  of  steam  travel  of  the  piston  for  several 
positions  of  the  reverse  lever,  it  should  be  noted  that  from 
the  comer  back  to  the  third  notch  the  cutoff  was  shortened 
.705  in.,  from  the  third  to  the  sixth  notch  2.135  in.,  and 
from  the  sixth  to  the  ninth,  the  shortest  cutoff,  5.74  in.  The 
effect  of  one  notch  adjustment  near  the  comer  is,  therefore, 
about  one-eighth  that  of  one  notch  near  the  center. 

The  range  of  speed  through  which  one  cutoff  will  maintain 
a  greater  drawbar  pull  than  the  next  longer  or  shorter  cutoff 
is  very  clearly  shown  in  Fig.  2  by  the  relation  of  the  drawbar 
pull-speed  curves  for  the  positions  of  cutoff  with  the  reverse 
lever  in  the  first,  third,  sixth  and  ninth  notches.  The  extent 
to  which  the  use  of  one  cutoff  through  a  considerable  range 
of  increasing  speeds  will  tax  boiler  capacity  is  shown  by  the 
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Fig.   2 — Variation   of    Drawbar   Pull    and    Boiler   Pressure   as   Speed 
Increases  with   Four   Positions  of  Cutoff 

rate  at  which  boiler  pressure  falls  off  as  speed  increases.  It 
is  evident  that  using  the  incorrect  cutoff  when  maximum  ca- 
pacity is  required  will  not  only  prevent  such  capacity  being 
developed,  but  will  needlessly  tax  the  steaming  capacity  of 
the  boiler.  Cutoff  changes  to  develop  maximum  drawbar  pull 
at  each  speed  on  this  particular  class  of  engine  should  be 
made  as  follows: 

First  notch,  89.1  per  cent  CO 0  up  to  12-14  m.p.h. 

Third  notch,  86.75  pjr  cent  C.  O 12-14  m.p.h.  to  18-19  m.p.h. 

Sixth  notch,  79.65  per  cent  CO 18-19  m.p.h.  to  28-30  m.p.h. 

Ninth  notch,  60.5  per  cent  CO 28-30  m.p.h.  up. 

In  actual  practice  with  either  increasing  or  decreasing 
speed  this  number  of  cutoff  changes  would  not  be  made. 


although  the  advantage  of  so  doing  must  be  evident.   In  fact, 
the  notches  between  those  cited  could  be  used  with  profit 

Mean  effective  cylinder  pressure,  back  pressure  and  their 
relation  to  speed  are  shown  in  Fig.  3.  Since  mean  effective 
cylinder  pressure  produces  drawbar  pull,  the  cutoff  changes 
required  to  hold  it  at  the  maximum  with  changing  speed 
should  correspond  to  those  required  to  hold  drawbar  pull  at 
the  maximum.  From  Fig.  3  these  are  found  to  be  as  follows : 

First  notch Up  to  12-14  m.p.h. 

Third  notch 12-14  m.p.h.  to  15-16  m.p.h. 

Sixth  notch 15-16  m.p.h.  to  28-30  m.p.h. 

Ninth  notch 28-30  m.p.h.  and  up. 

The  slight  discrepancy  in  speed  at  the  upper  limit  of  the 
third  notch  and  the  lower  limit  of  the  sixth  notch  does  not 


It 

c 

£ 


180 

170 

l«0 

150 

140 

130 

120 

110 

100 

90 

80 

70 


C 

I 

w 

u 
3 


20 


le 


12 


^ 

s 

Loca+ion  of  Reverse  Lever 
Relative  to  ■front  corner. 

N 

-^ 

^ 

i 

Notch  1 

fcsitioni  Comer  89.1%  Cut -Off 
S                86.7S     .      . 
e                79.W     .      . 
.        9                (0.5       .      . 

^ 

^ 

^ 

^v 

■*^ 

^ 

fcK 

^ 

^ 

S^ 

1 

\ 

^ 

^ 

■--1 

T""" 

->_ 

\ 

>^ 

^ 

\, 

s 

— 1 

^ 

\ 

s 

\i   i 

^.;-: 

''■'.:"■■ 

.;■;..■■ 

N 

^ 

Ni 

\ 

^ 

\ 

N 

i 

i 

1 

1 

I 

^ 

^ 

Nok 

il 

_^ 

h^ 

^^ 

^^ 

^ 

^' 

10  U] 

.  Constant  Line         i         ' 

^^ 

-*- 

^^ 

^ 

--^ 

<^ 

^ 

^ 

-^ 

'    ' 

1 

% 

t  8 

u 

5* 


0       ^      4       6       8      10      12      14      le      18     20     22     t4     Vt     28     30 

: ..'  -;'\,'::./y-v.,  ;:_    ;  -'   :      Miles   Per  Hour. 

F'9-   3 — Relation   Betv<reen   Average    Mean    Effective   Pressure,   Back 
Pressure   and   Speed   for   Four   Positions   of   Cutoff 

detract  from  the  theorj'  and  the  fact  that  mean  effective  pres- 
sure falls  off  at  a  more  rapid  rate  than  boiler  pressure,  as 
shown  in  Fig.  2,  while  back  pressure  increases  in  practically 
direct  proportion  to  increasing  speed,  is  a  practical  demon- 
stration of  the  theory  set  forth  in  connection  with  Fig.  1. 
Attention  is  called  to  the  fact  that  the  back  pressure  curve 
for  each  cutoff  shows  a  value  of  approximately  10  lb.  at  the 
same  speed  at  which  the  cutoff  should  be  changed  to  hold 
mean  effective  pressure  as  well  as  drawbar  pull  at  a 
maximum. 

Since  back  pressure  apparently  bears  some  constant  rela- 
tion to  mean  effective  cylinder  pressure  and  thence,  through 
cutoff,  to  drawbar  pull,  there  must  be  some  point  of  maximum 
return  to  be  expressed  in  pounds  mean  effective  cylinder 
pressure  per  pound  of  back  pressure.  Fig.  4  shows  the  ratio 
of  mean  effective  pressure  to  pounds  of  back  pressure  for  the 
various  cutoffs  and  back  pressures.  The  longest  cutoff  gives 
the  maximum  return  in  pounds  mean  effective  pressure  per 
pound  of  back  pressure  up  to  a  point  between  10  and  12  lb. 
back  pressure,  which  occurs  for  this  cutoff  at  12  to  14  miles 
an  hour.    All  values  of  cutoff  show  that  with  10  to  12  lb 


The  Automatic  Control  of  Locomotive  Cutoff 

Tests  on  Big  Four  Denion-strate  Its  Practieability, 
I  tilizing    Bark     Pressure    as    Actuating    Force 

in    K.   S.   PEARCE 

Methaniral  Kiisiiiieer.  Cleveiaml,  Cincinnati,  Chicago  •&  St.  Loui^ 


LOrOMO'ini".  (IrawlKir  jaill  i<  th'  result  of  steum  i)res- 
-urc  on  tlu-  |)ist()ns.  \  ariation-  in  the  amount  of  draw 
Itar  jiull  with  rliafiizc-  in  -pcx-d  rv  ihe  result  of  variations 
in  the  average  pressure  against  the  pistons,  and  ciianges  in 
the  average  pressure  against  the  pistons  are  the  result  of 
changes  in  the  quantity,  pressure  and  temperature  of  the 
Steam  admitted  to  the  evlinder?  at  the  hei^inninu  of  the  stroke. 


Mikado    Locomotive    Equipped    for    Automatic   Control    of    Cutoff 

Graphically,  the  relation  of  quantity  and  j)rcssure  are 
represented  by  the  indicator  card.  As  shown  \>y  Fig.  1.  steam 
is  admitted  to  the  cylinder  from  the  point  of  admission  A  to 
the  point  of  cutoff  B,  at  a  pressure  of  P  lb.  At  the  point  B 
the  amount  of  steam  in  the  cylinder,  for  all  practical  j^ur- 
poses,  is  the  amount  used  in  the  development  of  the  work  of 
one  stroke.   From  B  the  steam  e.xpands  the  remainder  of  the 


The  exhaust  or  back  pressure,  Po,  varies  directly  with  the 
admission  pressure  P^,  the  length  of  cutoff,  speed  and  the 
al)ility  of  the  boiler  to  supply  steam  at  the  rate  required  to 
maintain  Pj.  It  varies  indirectly  with  the  size  of  exhaust 
ports  and  passages.      *  • 

P'ig.  1  shows  the  value  of  back  pressure  when  a  constant 
cutoff  is  used  through  a  range  of  increasing  speeds  as  com- 
f)ared  to  the  changes  that  take  place  in  the  admission  pres- 
sure. The  admission  pressure  falls  off  with  increasing  speed 
due  principally  to  the  inability  of  the  boiler  to  supply  steam 
in  such  increasing  quantity  and  also  on  account  of  the  de- 
creased time  interval  for  admission.  Back  pressure  increases 
with  increased  speed  due  almost  entirely  to  the  shortened 
time  inter\'al  for  the  escape  of  the  steam.  The  net  effect  of 
the  change  in  /*,  and  Po  was  to  reduce  the  area  of  the  indi- 
cator card,  which  is  the  measure  of  the  average  mean  effective 
cylinder  pressure. 

From  the  indications  of  the  card,  it  is  reasonable  to  sup- 
pose that  .somewhere  between  12  and  26  miles  an  hour  a 
shortening  of  the  cutoff  would  have  produced  a  card  of 
greater  area,  regardless  of  the  fact  that  a  lesser  number  of 
cubic  feet  of  steam  would  have  been  admitted  to  the  cylinders. 
Hiis  increased  area  would  be  due  to  the  higher  value  of  P, 
caused  bv  the  smalliT  demand  on  the  boiler  and  there  beinc 
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>v- Point  of  Admission    B'Pbintc*  Cu+ -oft 
C'Poinf  of  Release.  0=Poln+of  Compression. 
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C    =  Pi  of  ?IM.PH.  15 Lb  Backpressure  &  Pi  Ifeetb. 

-PjafZfcM.PH.  19 Lb-Bock Pressure  ftPllSSLfc. 


Fig.    1  —  Indicator    Card    Showing    Relation    Between    Exhaust    and 
Admission      Pressure     and      Area     with      Fixed     Cutoffs     as     Speed 

Increases 


Differential    Valves   Connected   to   Exhaust   Passages  and   to   Reverse 

Gear 


stroke  to  tlie  point  (if  release  ('.      On   tlie  return   stroke  the 

steam  i>  e-\j)elled  from  the  cylinder  Ifetween  C  and  7>  to  the 

point  of  comi)re.ssion.     During  the  time  this  .steam  is  being 

expelled  it  is  exerting  against  the  [)iston  a  back  pressure  P^.      cvlinder  pressure  bears  to  cutoff,  through  the  same  range  of 

tending  to  reduce  the  pa<itive  force  of  the  .steam  against  the      speeds.    These   relations  being  established,   the  variation  of 

opposite  face  of  the  piston.  ,     *        .  exhaust  pressure  as  related  to  speed,  cutoff,  or  mean  effective 


less  steam  in  the  cylinder  to  be  exhausted  the  value  of  Pj 
would  be  less.  Should  this  supposition  prove  correct  the  de- 
(  riase  in  drawbar  pull  would  be  less  rapid  and  the  amount 
of  work  per  pound  of  steam  used  would  be  greater.  Within 
till'  reasonable  limits  of  practical  application  it  is  also  pos- 
sible that  the  exhaust  pressure  may  bear  a  relation  of  a  more 
or  less  constant  nature  to  P,,  the  point  of  cutoff  and  the 
speed,  such  that  by  adjusting  the  cutoff  to  hold  the  exhaust 
pressure  at  a  constant  value  an  indicator  card  of  the  maxi- 
mum area  will  be  oljtained  for  each  speed  within  the  limits 
of  the  boiler  capacity. 

The  theory  so  far  advanced,  if  of  any  practical  value, 
>]iould  easily  be  demonstrated  by  the  analysis  of  actual  road 
tests  conducted  for  that  purpose.  Such  tests  have  been  con- 
ducted on  the  Big  Four  in  which  no  refinements  of  oliserva- 
tion  or  calculations  were  indulged  in  not  within  the  reason- 
al)le  limits  of  every  day  performance.  The  conclusions, 
therefore,   are   within    the   reasonable   limits   of   practical 

application. 

It  is  first  necessary  to  determine  Just  what  relation  cutoff 
bears  to  drawbar  pull,  then  what  relation  mean  effective 
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cylinder  pressure  can  easily  be  determined.  Since  the  exhaust 
creates  draft  and  draft  supports  combustion,  which  must  go 
on  at  a  certain  rate  to  supply  steam,  the  relation  of  exhaust 
pressure  and  draft  must  also  be  determined.   Part  of  the  heat 

>f  combustion  is  used  in  superheating  the  steam.  Since  the 
-team  supply,  as  controlled  by  cutoff,  bears  a  possible  relation 
to  exhaust  pressure  and  since  draft  may  also  bear  such  a 
-elation,  it  is  essential  that  the  relation  of  superheat  to  back 
;iressure   be   determined    throughout   the    working    range   of 

utoffs. 
For  determination  of  the  above  relations  and  variations  in 

ach  specific  element,  a  stoker  fired  locomotive  of  the  Mikado 
•xpe  with  the  following  dimensions  was  used: 

Cylinders 27  in.  bv  30  in. 

Tractive  effort 50,000  lb. 

Diameter  of  drivers 63  in. 

Steam  pressure 200  lb.  , 

Grate  area   60   sq.   f t. 

Kvaporative  surface 4,650  sq.   ft. 

Superheat   surface 1.163  sq.   ft. 

Weitiht  on  drivers 246,000  1b. 

Valve  pear,  Walschaert. 

With  respect  to  the  relation  of  the  position  of  the  reverse 
]•  ver  to  the  amount  of  steam  travel  of  the  piston  for  several 
j.ositions  of  the  reverse  lever,  it  should  be  noted  that  from 
the  corner  back  to  the  third  notch  the  cutoff  was  shortened 
705  in.,  from  the  third  to  the  sixth  notch  2.135  in.,  and 
from  the  sixth  to  the  ninth,  the  shortest  cutoff,  5.74  in.  The 
effect  of  one  notch  adjustment  near  the  corner  is,  therefore, 
.iliout  one-eighth  that  of  one  notch  near  the  center. 

The  range  of  speed  through  which  one  cutoff  will  maintain 
;i  greater  drawbar  pull  than  the  next  longer  or  shorter  cutoff 
i-  very  clearly  .ehown  in  Fig.  2  by  the  relation  of  the  drawbar 
pull-speed  curves  for  tlie  positions  of  cutoff  with  the  reverse 
lever  in  the  first,  third,  sixth  and  ninth  notches.  The  extent 
*(>  which  the  use  of  one  cutoff  through  a  considerable  range 
of  increasing  speeds  will  tax  boiler  capacity  is  shown  by  the 
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f^  g.    2 — Variation    of    Drawbar    Pull    and    Boiler    Pressure    as    Speed 
Increases   with    Four    Positions   of    Cutoff 

ri'te  at  which  l)oiler  pressure  falls  off  as  speed  increases.  It 
i>  e\'ident  that  using  the  incorrect  cutoff'  when  maximum  ca- 
r  icity  is  required  will  not  only  prevent  such  capacity  being 
developed,  but  will  needlessly  tax  the  steaming  capacity  of 
tiiC  boiler.  Cutoff'  changes  to  develop  maximum  drawbar  pull 
•>'.  each  speed  on  this  particular  class  of  engine  should  be 
n  ade  as  follows: 

First  notch,  89.1   per  cent  CO 0  up  to  12-M  m.p.b. 

Third  notch,  86.75  per  cent  CO 12-14  m.p.h.  to  18-19  m.p.h.. 

Sixth  notch,  79.65  per  cent  CO 18-19  m.p.h.  to  28-30  m.p.h. 

Ninth  notch,  60.5   per  cent  CO 28-30  m.p.h.  up. 

In   actual  practice  with  either  increasing  or  decreasing 
sj'eed   this  numl)er  of  cutoff  changes   would   not  be  made, 


although  the  advantage  of  so  doing  must  be  evident.    In  fact, 
the  notches  between  those  cited  could  be  used  with  profit. 

Mean  effective  cylinder  pressure,  back  pressure  and  their 
relation  to  speed  are  shov\Ti  in  Fig.  3.  Since  mean  eft'ective 
cylinder  pressure  produces  drawbar  pull,  the  cutoff'  changes 
required  to  hold  it  at  the  maximum  with  changing  speed 
should  correspond  to  those  required  to  hold  drawbar  pull  at 
the  maximum.   From  Fig.  3  these  are  found  to  be  as  follows: 

First  notch Up  to  12-14  m.p.h. 

Third  notch 12-14  m.p.h.  to   15-16  m.p.h. 

-     Sixth  notch , 15-16  m.p.h.  to  28-30  m.p.h. 

Ninth  notch 28-30  m.p.h.  and   up. 

The  slight  discrepancy  in  speed  at  the  upper  limit  of  the 
third  notch  and  the  lower  limit  of  the  sixth  notch  does  not 
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Fig.    3 — Relation    Between    Average    Mean    Effective    Pressure.    BacK 
Pressure    and    Speed    for    Four    Positions    cf    Cutoff 

detract  from  the  tlicorx  and  the  fact  that  mean  eft'ective  pres- 
sure falls  oft'  at  a  more  rapid  rate  than  boiler  pressure,  as 
.■ihown  in  Fig.  2,  while  back  pressure  increases  in  practically 
direct  proportion  to  increasing  speed,  is  a  practical  demon- 
stration of  tlie  theory  set  forth  in  connection  with  Fig.  1. 
.\ttention  is  called  to  the  fact  that  the  back  pressure  cur\'e 
for  each  cutoff'  sliows  a  value  of  approximately  10  lb.  at  the 
same  speed  at  which  the  cutoff  should  be  changed  to  hold 
mean  eff'ective  pressure  as  well  as  drawbar  pull  at  a 
maximum. 

Since  back  pressure  apparently  bears  sc«ne  constant  rela- 
tion to  mean  eft'ective  cylinder  pressure  and  thence,  through 
cutoff",  to  drawbar  pull,  there  must  be  some  point  of  maximum 
return  to  be  expressed  in  pounds  mean  effective  cylinder 
pressure  per  pound  of  back  pressure.  Fig.  4  shows  the  ratio 
of  mean  eft'ective  pressure  to  pounds  of  back  pressure  for  the 
various  cutoffs  and  back  pressures.  The  longest  cutoff  gives 
the  maximum  return  in  pounds  mean  effective  pressure  per 
pound  of  back  pressure  up  to  a  point  between  10  and  12  lb. 
back  pressure,  which  occurs  for  this  cutoff  at  12  to  14  miles 
an  hour.    .All  values  of  cutoff  show  that  with  10  to  12  lb 
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back  pressure  the  pounds  mean  effective  pressure  per  pound 
of  back  pressure  are  approximately  the  same.  Therefore,  if 
each  cutoff  is  changed  when  a  speed  is  reached  such  that  back 
pressure  has  reached  between  10  and  12  lb.,  the  maximum 


o 

& 

c 


a: 

UJ 

r 

■D 

c 


56 

52 
48 
44 
40 

3e 

32 
Z& 
24 
10 

le 

IE 
8 

4 


\ 

\ 

\ 

1 
I  No+chl 

\ 

9 
\ 

\ 

\ 

S 

\ 

\ 

V 

v 

\ 

\ 

s^ 

e\4 

W 

V 

^ 

^ 

s 



■*5 

^ 

__9 

_J 

^V 

'i 

^3 

«  6  10  tZ 

Pounds  o-f  Back  Pressure. 


14 


16 
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Pressure    for    Four    Positions    of    Cutoff 

return  for  the  back  pressure  carried  will  be  obtained,  both 
in  economy  as  to  mean  effective  pressure  and  capacity  as  to 
the  drawbar  pull  obtained  as  a  result  of  the  change.     That 
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10  to  12  lb.  back  pressure  is  the  point  of  maximum  return  is 
still  further  evidenced  by  the  fact  that  the  relative  positions 
of  the  several  curves  in  Fig.  4  are  reversed  on  either  side  of 
this  critical  range. 

The  relation  of  draft  to  back  pressure  is  shown  in  Fig.  5. 
Dr.  Goss  in  his  book  on  "Locomotive  Performance,"  states 
that: 

"First — Changes  in  cutoff  have  no  effect  upon  the  form  and 
character  of  the  jet,  except  insofar  as  they  affect  the  quantity 
of  steam  discharged. 

"Second — With  a  given  weight  of  steam  discharged, 
whether  in  heavy  exhausts  incident  to  low  speed,  orTlie  more 
rapid  impulses  at  high  speed,  the  draft  resulting  is  practically 
the  same.  But  whenever  the  weight  of  steam  discharged  per 
minute  changes,  the  draft  will  change. 

"Third — In  any  boiler  the  condition  of  draft  determines 
the  rate  of  combustion  and  consequently  under  ideal  condi- 
tions, the  draft  will  be  a  function  of  the  rate  of  combustion." 

From  Fig.  5  it  will  be  seen  that  for  all  of  the  cutoffs  shown, 
constant  back  pressure  is  synonymous  with  constant  draft. 
This  seems  to  be  contradictory  to  the  first  and  second  con- 
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Fig.    6 — Drawbar    Pull,    Horsepower    and    Water    Rate;    Cutoff 
Adjusted  for  Varying  Speed,  as  Sliown  in   Fig.  2 

elusions  of  Dr.  Goss  since  as  speed  increases  and  cutoff  is 
shortened,  the  quantity  of  steam  exhausted  per  minute  in- 
creases with  speed  as  shown  by  Figs.  6  and  7.  It  should  be 
noted  that  as  cutoff  is  shortened  with  increased  speed  the 
amount  of  steam  discharged  per  exhaust  decreases  from  2 
miles  an  hour  to  28  miles  an  hour  by  45.8  per  cent,  whereas 
the  quantity  per  minute  increases  over  the  same  range  by 
1,460  per  cent.  At  low  speeds  the  intervals  between  exhausts 
is  large  and  the  quantity  of  steam  discharged  per  exhaust  is 
also  large.  At  high  speeds  the  intervals  between  exhausts  is 
small  and  the  quantity  of  steam  discharged  per  exhaust  is 
also  small.  Low  frequency  and  high  quantity  in  one  case  is 
equalled  by  high  frequency  and  small  quantity  in  the  other, 
the  result  is  a  constant. 

Constant  draft  through  a  range  of  speed  requiring  an 
increasing  rate  of  steam  supply  and  consequently  an  increas- 
ing rate  of  combustion  if  steam  pressure  is  to  be  maintainec 
within  working  limits,  may  seem  to  be  contradictory  to  th^ 
third  deduction  made  from  the  experiments  of  Dr.  Goss. 
Analysis  of  the  conditions  of  actual  operation  very  easily 
explains  the  consistency  of  both  statements.  To  supply  steair. 
at  low  rates  a  heavy  fire  is  used,  giving  greater  resistance  to 
the  passage  of  a  given  quantity  of  air  through  the  fuel  bea 
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in  a  given  time,  hence  a  high  draft  is  required  although  less 
air  is  required  in  a  given  time  than  at  high  speed.  To  supply 
steam  at  high  rates  a  light  fire  is  used  with  lower  resistance 
to  the  passage  of  the  air,  yet  the  quantity  of  air  required  in 
a  given  time  is  greater  than  at  low  speed.  For  all  practical 
purposes  draft  is  constant  for  varying  rates  of  combustion 
and  the  air  supply  automatically  controlled  by  the  thickness 
of  the  fuel  bed. 

The  statement  that  conditions  of  operation  actually  require 
constant  draft  is  further  substantiated  by  the  relation  of 
superheat  to  back  pressure.  Shortening  the  cutoff  to  hold 
back  pressure  constant  as  speed  increases  results  in  constant 
draft  and  as  a  result  of  this  regulation  of  the  quantity  of 
steam  passing  through  the  superheater,  practically  a  constant 
amount  of  superheat  is  obtained  throughout  a  great  range  of 
speed.  For  back  pressures  from  8  to  13  lb.  the  superheat  is 
the  same.  The  higher  back  pressure  is  the  maximum  of 
economical  return  in  draft  and  the  range  is  within  that 
obtained  with  low  as  well  as  high  speed. 

In  summing  up  the  analysis  of  back  pressure  and  the  rela- 
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tion  of  back  pressure  to  the  several  features  of  locomotive 
operation  it  would  seem  that  operating  an  engine  to  constant 
back  pressure  should  regulate  the  cutoff  to  sustain  the  maxi- 
mum drawbar  pull  at  all  speeds  and  consequently  develop  the 
maximum  drawbar  horse  power  at  each  speed;  and  that  in 
developing  the  maximum  drawbar  horse  power  at  each  speed 
the  required  number  of  pounds  of  water  per  drawbar  horse 
power  would  be  supplied,  the  draft  and  superheat  being  so 
regulated  that  the  boiler  would  maintain  adequate  working 
pressure. 

With  the  pressure,  volume,  and  temperature  of  the  steam 
used  in  a  given  time  known,  it  is  possible  to  calculate  the 
weight  of  steam  used  within  practical  limits  of  accuracy, 
which  is  sufficient  for  comparing  the  steam  consumption  per 
unit  of  work  at  one  speed  with  that  at  another.  From  the 
indicator  card  the  volume  of  the  steam  and  the  average  pres- 
sure at  the  point  of  cutoff  can  be  obtained.  The  temperature 
of  the  steam  may  be  that  shown  by  the  pyrometer,  which  will 
uive  the  degrees  superheat  over  the  saturated  temperature  at 
the  cutoff  pressure,  or  the  total  superheat  over  the  saturated 
temperature  at  cutoff  may  be  assumed  as  that  of  the  saturated 


temperature  at  boiler  pressure  plus  the  degrees  superheat 
indicated  by  the  pyrometer.  In  either  case  the  error  is  neg- 
ligible. From  the  data  shown  on  Fig.  6  and  previous  charts, 
such  calculations  may  be  made. 

Applying  this  method  of  calculation,  the  amount  of  steam 
per  minute,  per  exhaust  and  per  drawbar  horsepower-hour 
shown  in  Table  I  and  in  Figs.  6  and  7  have  been  obtained. 
The  water  or  steam  per  drawbar  horsepower  hour  is  well 
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Fig.  8 — Maximum   Drawbar  Pull  Compared  with  That  Developed  by 
Regulating    Cutoff  to    Maintain    Constant    Back    Pressure 

within  the  limits  of  economical  performance  and  at  the  maxi- 
mum is  within  the  limit  of  economical  combustion. 

The  ability  of  the  engine  to  maintain  steam  pressure  when 
operated  at  10  to  12  lb.  back  pressure  and  the  extent  to  which 
the  maximum  drawbar  pull  will  be  develof)ed  at  each  speed 
is  shown  in  Fig.  8.  In  the  operation  of  the  reverse  lever  to 
hold  the  back  pressure  constant,  accelerating  a  maximum 
tonnage  train  from  3  to  28  miles  an  hour  on  grades  of  — .13 
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Fig.  9 — Time  Distance   Curves  for   Runs   Under  Varying   Conditions 
r     ;■     ■  of    Back   Pressure 

per  cent  to  +-629  per  cent,  the  cutoff  was  changed  14  timet 
in  7  min.  23  sec.  and  in  a  distance  of  2.4  miles. 

The  practical  application  of  the  back  pressure  method  of 
cutoff  control  so  far  as  the  manual  operation  of  the  reverse 
lever  is  concerned,  presents  a  serious  problem  because  too 
much  of  the  engineman's  time  would  be  required  to  properly 
manipulate  the  reverse  lever.  To  overcome  the  disadvantage 
of  manual  operation  of  the  reverse  lever  the  back  pressure 
principle  has  been  applied  to  a  system  of  valves  which,  actu- 
ated by  back  pressure  and  synchronized  with  the  throttle, 
automatically  operates  a  power  reverse  gear  to  adjust  the 
cutoff  and  thereby  relieve  the  engineman. 


492 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No,  8 


Automatic  operation  of  the  reverse  lever  possesses  mechani- 
cal, economical  and  capacity  increasing  advantages,  and  it 
is  also  on  the  side  of  safety.  Mechanically  the  advantages 
are  independence  of  valve  setting,  reach  rod  length  or  fine- 
ness of  the  quadrant  notches,  and  the  elimination  of  mechani- 
cal appliances  for  the  indication  of  speed,  making  the  adjust- 
ment independent  of  conditions  of  wear,  which  would  tend 
toward  the  inaccuracy  of  a  mechanical  speed  actuated  device. 
Economical  advantages  are  the  operation  of  the  unit  to  the 
maximum  economical  capacity  as  to  hauling  light  trains  or 
heavy  trains  at  the  speeds  consistent  with  the  loading,  and 
uniform  and   synchronous  operation   with   respect  to  steam 
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generation  and  consumption,  draft,  cutoff,  superheat,  and 
drawbar  pull.  From  the  standpoint  of  safety,  the  advan- 
tages are — relief  for  the  engineman  from  a  time  absorbing 
duty,  permitting  concentration  upon  such  other  operating 
duties  as  the  water,  sand,  throttle  and  signals. 
...The  automatic  device  for  the  adjustment  of  cutoff  con- 
sists essentially  of  three  parts.     Two  differential  valves  set 


Table    I — Comparison    of    Steam    Consumption    in    Lb.    per    Minute   as 
Calculated   from    Indicator   Card   by 

(1) — Pressure  and  Temperature  at   Cutoff,   Plus   250    Dec.    Superheat, 

AND 

(2) — Pressuri  at  Cutoff  and  Temperature  at  Boiler  Pressure,  Plus  250 
...-■.,...,.  Dec.    Superheat 
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one  pound  apart  are  provided,  one  for  shortening  the  cutoff 
when  the  back  pressure  increases,  and  the  other  for  lengthen- 
ing the  cutoff  when  the  back  pressure  decreases.  Both  valves 
are  connected  to  the  four  exhaust  passages  of  the  cylinder 
saddles  and  to  the  air  supply  for  the  power  reverse  gear.  A 
circular  quadrant  and  cutout  valve  are  so  arranged  that  a 


finer  cutoff  than  the  engine  will  practically  operate  under  at 
high  speeds  cannot  be  obtained.  The  circular  quadrant  per- 
mits the  reverse  lever  to  follow  the  gear  and  indicates  the 
cutoff  and  also  serves  as  a  quadrant  for  the  reverse  lever 
when  under  hand  control.  A  control  valve  is  connected  to 
the  throttle  so  that  the  engine  is  placed  in  automatic  cutoff 
and  the  reverse  lever  cannot  be  manipulated  by  hand  when  a 
full  throttle  is  used.  At  any  predetermined  speed  the  throttle 
may  be  manipulated  to  restore  hand  control  and  with  a  small 
throttle  opening,  such  as  used  in  the  movement  of  the  engine 
alone  or  the  engine  and  a  few  cars,  the  reverse  lever  may  be 
manually  operated. 

Three  comparative  tests  to  determine  the  advantages  of 
automatic  operation  were  conducted  under  constant  condi- 
tions of  train  loading,  grade  and  direction.  In  the  first  test, 
the  reverse  lever  was  operated  by  hand  to  hold  12  lb,  back 
pressure  and  the  time  to  cover  a  given  distance,  while  ac- 
celerating the  train  from  a  stand,  was  recorded.  The  second 
test  was  the  same  except  that  15  lb.  back  pressure  was  to  be 
maintained.  The  conditions  of  the  third  test  were  the  same 
except  that  the  reverse  lever  was  automatically  operated  to 
maintain  12^/2  lb.  back  pressure.  All  tests  started  from  the 
same  point  and  a  full  throttle  was  required.  The  train  con- 
sisted of  55  loaded  cars  of  3,479  tons  actual  weight. 

Fig.  9  is  the  time-distance  chart  of  these  runs,  which 
shows  that  six  miles  was  covered  in  20.9  min.  in  the  first 
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Fig.    11 — Steam    Pressure    on    the    Three    Run^    Shown    in    Figs.    9 

and  10 


test,  in  18.5  min.  in  the  second  test  and  in  19.3  min.  in  the 
third  test. 

Fig.  10  shows  the  rate  at  which  the  cutoff  was  changed 
and  the  nature  of  the  grades  negotiated.  In  the  first  10,000 
ft.  seven  adjustments  were  made  in  11.4  min.,  or  one  every 
1.6  min.,  in  the  first  test;  six  adjustments  were  made  in  9.0 
min.,  or  one  every  1,5  min.,  in  the  second  test,  and  in  the 
third  test  six  adjustments  were  made  in  9.4  min,,  or  one  ever}' 
1,56  min. 

Some  time  had  elapsed  between  the  first  and  third  tests 
and  as  a  result,  the  condition  of  the  fire  in  the  test  of  the 
automatic  device  was  not  as  conducive  to  good  steam  pres- 
sure as  in  the  two  previous  tests.  Since  this  condition,  how- 
ever, is  to  be  expected  no  steps  were  taken  to  better  it.  Fig. 
11  shows  the  steam  pressure  conditions  under  which  the 
three  tests  were  run  and  explains  why  the  automatic  device 
held  the  engine  in  the  corner  longer  than  was  required  in  the 
first  two  tests  and  did  not  hook  back  to  the  same  short  cutoff 
that  was  obtained  in  the  other  tests.    It  is  remarkable,  how- 
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ever,  that  in  spite  of  the  lower  steam  pressure  the  performance 
practically  equalled  the  first  two  tests. 

The  modern  locomotive  with  all  the  capacity  and  economy 
producing  specialties  and  features  of  design  may  be  divided 
into  two  parts  by  a  line  extending  horizontally  under  the  fire 
box  and  through  the  valve,  from  tender  end  sill  to  pilot  beam. 
Above  this  line  there  is  every  development  to  produce  steam 
economically  and  in  quantity.  Below  this  line  there  is  every 
development  to  utilize  the  steam  and  the  potential  capacity 


of  the  entire  machine  in  the  production  of  drawbar  pull  and 
gross  ton  miles — the  ultimate  justification  for  the  investment 
The  extent  to  which  the  ultimate  return  in  capacity  and 
economy  is  realized  depends  upon  the  element  of  personal 
skill  of  the  engineer. 

The  function  of  cutoff  adjustment  is  the  accurate  ana 
constant  transfer  of  energy  and  the  extent  to  which  accuracy 
and  constancy  are  obtained  is  the  measure  by  which  net 
return  is  realized.    . .     - 


American  Society  for  Testing  Materials 

\          Annual  Meeting  Discusses  Specifications  for  Cast-Iron 
Car  Wheels;   Also   Sulphur   and   Phosphorus   in  Steel 

AT  THE  twenty-fourth  annual  meeting  of  the  American  wheels  which  had  failed  in  service  showed  that  combined 

Society  for  Testing  Materials  held  at  Asbury  Park,  carbon  had  exceeded  0.90  per  cent  and  that  the  phosphorus 

N.  J.,  June  20  to  24  inclusive,  a  number  of  papers  was  over  0.30  per  cent  and  sulphur  over  0.15  per  cent.   C.  T. 

and  committee  reports  were  presented  and  discussed.   Several  Ripley,  general  mechanical   inspector,   Atchison,   Topeka  & 

of  the  subjects  considered  and  the  actions  taken  are  of  par-  Santa    Fe,    favored    the    proposed    specifications    and    also 

ticular  interest  to  railroad  men.  strongly  advocated  the  arch  plate  pattern  wheel,  which  he 

Chilled  Cast-iron  Car  Wheels  ^^^^  ^^^  materially  reduced  the  occurrence  of  slag  inclusions 

.,               .i-i                          •         i-T         ^A          ^  1  ^lid  has  minimized  the  danger  of  cracked  plates.   G.  E.  Doke, 

A  large  part  of  the  evenmg  session  of  June  24  was  taken  .^^^^  ^^  materials.   New  York  Central,   Cleveland,   O., 

up  with  the  report  of  Committee  A-.  dealing  mainly  with  advocated  the  suggested  chemical  specification  which  h;  be- 

specifications  for  chilled  cast-iron  car  wheels  presented  by  ^.^^^^  ^^^^^  ^^^^^^   .^  ^^^^^^  ^^^^^^     ^^  ^^^  emphasized 

Dr.  Richard  Moldenke,  a  paper  entitled  'Some  failures  of  .,  ^  „^   ,  ^r  „  ^.u^^^^^  ♦  ^*     ■*■        „  .             r     u    i          *  • 

/-    .  T        xT'i.    1   »  u     TT    T    T-              J      T    1     J-         "  ^'^^  ^^^  01  a  tficrmal  test,  citing  instances  of  wheels  contain- 

Cast-iron  \\ heels     by  H    J.  Force,  and  a  lively  discussion  •       1^2         ^^^^  combined  carbon  which  failed  in  150  sec. 

which  was  entered  into  by  many  railroad  men  and  repre-  ^^^  ^^^^^^  ^^  j  26  per  cent  combined  carbon  which  failed 

sentatives  of  cast-iron  car  wheel  manufacturers  who  were  j^  jqq  ^^^    -^  ^^^j^  a  test 

presen  .            ,      ,,     ^                              n     ^             ^  ^-         c  Referring  to  the  recommendations  of  Mr.   Force  relative 

The  paper  by  Mr.  Force  was  an  excellent  presentation  of  ^^  ^^^     ^^^^^^^  ^^  ^-^^^^  ^^^  chromium.  Doctor  Moldenke 

the  importance  of  including  chemical  requirements  in  the  advocated  their  inclusion  in  the  original  pig  and  not  by  means 

specifications  for  cast-iron  car  wheels.    An  abstract  of  this  r  „ii^„^  „,  ^*.u„,    ■        xj      i             u     •    j  .u              -^     r 

^         .            .111         •     .I.-     •            T>,             ,•         r  ot  alloys  or  otherwise.    He  also  emphasized  the  necessity  of 

paper  is  printed  elsewhere  in  this  issue.     Ihe  question  of  ^i^^i,/,.,„*^u,-^            1            *•          j    1   •      j  ^u  ..  u    ^u 

•ij-         u           1          vcx-         I.                ijj      ui  closely  watching  cupola  practice  and  claimed  that  bv  the  use 

including  chemical  specifications  has  provoked  considerable  ^f  ^^^  ^^^-^  ^^^^^^.^  ^^^^^^  .^  conjunction  with  th^  cupola, 

discussion  in  the  past  but  up  to  the  Present  time  they  have  ^j^^  desired  results  as  to  refinement  and  composition  could  be 

not  been  included,  owing  largely  to  the  difficult)-  of  deter-  obtained  by  direct  action. 

mining  the  limits  of  certain  elements.  p„  „  „/,     ^r  *v,„  ^    •  *     4.1,            _*     r  *u 

ry,,  *        ,      ^    ,          .  •     .1.     J-          •                          ^  J.-  by  a  vote  of  the  societv  the  report  of  the  committee  was 

Ihose  who  took  part  in  the  discussion  as  representatives  ^a^^^^^a    ir^^^.,A■,„„  fu^  f^fi^..  ,-^.,    u  ^-    i 

of  the  car  wheel  makers  included  George  W.  Lyndon,  presi-  "^^P*'^'  ^"'^"^^"^  '^'  ^^""^""^  '^'"^''^^  requirements: 

<lent  of  the  Association  of  Manufacturers  of  Chilled   Car      ,, ..    ,       ,  ;        :;  ^!*^'^*^*"* 

ii'u      1  i_-   1-    •       1     J         or  •         1-       •  -^         r        Combined    carbon    .....,........•..■.%,.•..>-,:.•'!.... 0.50toO.8S 

Wheels,  which  includes  25  companies  having  a  capacity  of      Manganese o.50to0.7S 

25,000  car  wheels  per  day;  F.  K.  Vial,  consulting  engineer  Phostu^'/.y/.-./.y./.-.lV/////////////////.^                  o.3oto^ir™ 

of  the  association  and  of  the  Griffin  Car  Wheel  Company ;      Sihcon    , 0.45  to  o.7S 

H.   E.   McClumpha,  National   Car  Wheel   Company;    Mr.  The  tentative  specifications  for  chilled   cast-iron   wheels 

Courtney,  New  York  Car  Wheel  Company,  and  H.  C.  Bro\vn,  embodv  the  well-known  A.R.A.  requirements  with  the  addi- 

Brown  Car  Wheel  Company.   All  of  the  manufacturers'  rep-  tion  of  the  above  chemical  limitations,  which  is  a  most  im- 

resentatives  who  participated   in  the  discussion,  recognized  portant  step  forward. 

the  importance  of  chemical  specifications  and  favored  the  .:"..; 

inclusion  of  limits,  usually  very  nearly  the  same  as  those  ^*^*^  Specifications 

suggested  by  Mr'.  Force.    Several  stated  that  they  were  now  The  report  of  the  Committee  on  Steel  was  presented  by 

manufacturing  wheels  to  similar  specifications  of  their  own.  its  chairman,  F.  W.  Waring,  engineer  of  tests,  Pennsylvania 

Mr.  Vial  said  that  in  his  judgment  the  amount  of  combined  System,  Altoona,  Pa.    The  most  important  subject  taken  up 

carbon  and  the  depth  of  the  chill  should  be  included  in  any  was  that  relative  to  the  allowable  limits  for  phosphorus  and 

specification  and  that  it  was  vital  that  there  be  a  proper  sulphur.    During  the  war  the  limits  on  these  elements  in  43 

balance  between  the  elements  with  combined  carbon  not  over  specifications  were  increased  0.01  per  cent  on  account  of  the  ^ 

0.85  to  0.90  per  cent  and  with  manganese  at  least  three  times  difficulty  in  obtaining  a  sufficient  amount  of  suitable  melting 

the  sulphur  content.    The  only  serious  question  raised  was  stock  and  low  sulphur  fuels  and  a  note  to  that  effect  was 

how  southern  and  Pacific  coast  manufacturers  would  be  able  added  to  the  various  specifications  for  steel.    In   1919  the 

to  keep  phosphorus  between  0.30  and  0.40  per  cent  when  tolerance  was  removed  from  all  but  14  of  the  specifications, 

their  pig  iron  already  ran  to  0.50  per  cent.  on  which  it  was  allowed   to  remain  a  while  longer.    The 

Robert  Job,  vice-president  Milton  Hersey  Company,  Ltd.,  committee  recommended  that  the  note  relative  to  allowances 

Montreal,   Canada,   and   formerly  with  the  Lehigh  Valley,  now  be  removed  from  the  remaining  specifications  and  that 

stated  that  the  proposed  specifications  were  similar  to  those  for  three  classes  of  structural  steel — namely,  those  for  loco- 

which  had  been  used  on  the  Lehigh  Valley  with  excellent  motives,  cars  and  ships — the  limit  for  sulphur  be  raised  from 

satisfaction.     Repeated  analyses  which  he  had  made  of  car  0.05  to  0.06  per  cent  due  to  the  hesLvy  tonnage  involved  and 
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;- •    to  the  continued  difficulty  in  obtaining  low  sulphur  fuels 

and  melting  stock.     The  sulphur  tolerance  is  thus  removed 

;,:  .  from  specifications  for  materials  usually  worked  hot  and  re- 

■;  -tained    for   structural   materials   generally    fabricated   cold. 

•   ^    For  steel  castings  where  the  same  difficulties  still  exist,  it 

.    :"  was  recommended  that  the  limit  for  sulphur  be  raised  0.01 

per  cent.     The  phosphorus  requirement  for  acid  steel  was 

^also  raised  0.01  per  cent. 

All  the  recommendations  of  the  committee  were  adopted. 
Bessemer  steel  specifications  for  rails,  splice  bars,  reinforce- 
ment bars,  tie  plates  and  track  bolts  now  require  conformity 
to  the  original  specifications  for  phosphorus.  The  original 
sulphur  limits  are  also  restored  for  rivet  steel,  boiler  tubes, 
seamless  tubes  and  steel  chain. 

The  committee  reported  that  a  comprehensive  survey  of 
the  effects  of  phosphorus  and  sulphur  in  steel  castings  was 
well  under  way  in  the  hands  of  a  large  joint  committee  under 
'the  chairmanship  of  the  Bureau  of  Standards.  When  this 
work  is  completed  it  is  anticipated  that  important  and  intelli- 
gent action  can  be  taken  on  the  subject  of  specifications  for 
steel  castings. 

It  was  recommended  that  specifications  for  the  heat  treat- 
ment of  steel  forgings  and  billets  be  revised.  At  present  the 
specifications  state  that  forgings  should  be  allowed  to  become 
cold  after  being  forged,  but  it  was  recommended  that  they  be 
changed  to  call  for  cooling  only  to  a  temperature  below  the 
critical  range. 

Other  matters  which  the  committee  is  taking  up  are  speci- 
fications for  steel  sheets,  methods  of  conducting  tests  and 
welding  requirements,  on  the  last  of  which  it  is  working  in 
conjunction  with  the  American  Bureau  of  Welding. 

..;  '    .    '  ■    ■  ?  ' .  Other  Papers  and  Reports 

Interesting  papers  were  presented  on  impact  tests  of  steel 
castings,  strength  of  steel  at  high  temperatures  and  magnetic 
testing  of  springs  by  which  means  it  was  thought  that  many 
defects  could  be  located. 

The  Committee  on  Cast  Iron  in  addition  to  its  report  on 
chilled  cast-iron  car  wheels  took  up  the  subject  of  so-called 
"semi-steel"  castings.  This  is  a  loose  and  more  or  less 
misleading  name  given  to  a  very  useful  form  of  cast  iron. 
The  addition  of  steel  scrap  to  foundry  mixtures  dates  back 
to  the  Civil  War  and  through  the  reduction  of  the  total  car- 
bon, the  strength  of  the  castings  is  thereby  greatly  enhanced. 
Specifications  for  metal  of  this  character  are  under  consid- 
eration and  it  was  thought  advisable  that  some  other  and 
more  distinctive  name  such  as  "high  test"  cast  iron  be  adopted. 

Other  subjects  covered  by  committee  reports  included  rules 
for  heat  treatment,  corrosion  of  iron  and  steel,  specifications 
for  coke,  metallography,  non-ferrous  metals,  concrete  and 
reinforced  concrete  and  specifications  for  steel  and  wrought 
iron  pipes,  tubes  and  staybolt  iron. 


Automatic  Variable  Exhaust  Nozzle 
BY  CLARENCE  ROBERTS 

The  variable  exhaust  nozzle  has  long  been  looked  upon 
with  favor  by  motive  power  officers  of  foreign  railways  be- 
cause by  its  use  back  pressure  in  the  cylinders  can  be  mini- 
mized with  a  resultant  increase  in  the  efficiency  of  the 
locomotive. 

The  orifice  opening  of  nearly  all  variable  exhaust  nozzles 
is  adjusted  by  hand  regulation  under  the  control  of  the 
engineman  and  with  this  type,  when  engine  crews  receive  a 
bonus  for  fuel  saving,  good  results  are  obtained.  The  Great 
Western  Railway  system  of  England  uses  an  exhaust  nozzle 
known  as  the  automatic  jumper  blast  pipe  top  and  ring  in 
which  the  varying  of  the  area  of  the  nozzle  orifice  is  auto- 
matic, this  nozzle  having  been  introduced  by  G.  J.  Church- 
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An    Austrian    Suburban    Locomotive 


Automatic  Jumper  Blast   Pipe  Top  and   Ring 

ward,  chief  locomotive  superintendent.  An  ?dea  of  its  opera- 
tion may  be  obtained  from  the  accompanying  illustration. 

The  device  consists  of  two  parts,  the  nozzle  proper  and  the 
jumper,  or  ring  surrounding  it,  there  being  a  chamber  between 
the  two.  Exhaust  steam  in  addition  to  passing  out  of  the 
main  nozzle  orifice  flows  laterally  through  the  holes  in  the 
wall  of  the  nozzle  into  the  chamber  and  has  a  tendency  to 
raise  the  jumper.  When  the  pressure  in  the  chamber  becomes 
sufficient  to  overcome  the  weight  of  the  jumper,  it  is  raised 
from  its  seat  and  an  additional  orifice  is  provided  in  the 
form  of  an  annular  opening  surrounding  the  nozzle.  The 
increase  in  orifice  area  of  a  nozzle  of  from  4^  in.  to  5^  in. 
diameter  is  12^^  sq.  in.  The  jumper  can  be  designed  to 
raise  at  any  desired  exhaust  steam  pressure  by  increasing  or 
decreasing  its  weight. 

With  proper  design  the  jumper  raises,  increasing  the  ex- 
haust steam  orifice  when  the  locomotive  is  starting  or  when 
running  with  long  cut-off  on  heavy  grades,  etc.,  the  inner 
nozzle  producing  sufficient  draft  to  meet  average  running 
conditions.  Sudden  and  severe  loads  do  not  proportionately 
increase  the  back  pressure  in  the  cylinders  nor  tear  the  fire. 
For  these  reasons  the  use  of  the  device  has  resulted  in  fuel 
economy  and  increased  efficiency  of  the  locomotive. 


Factors  To  Be  Considered  in  Freight  Car  Designing 

f-'     -J  Arranging  Details  to  Reduce  Cost  of  Construction 

':' -  ■    :K/y;^;^  v^  Maintenance;  Avoiding  Troublesome  Defects  '-'i ■'■''~^S■  'rv--    /'.■^■'    J>  \ 


BY  ALBERT  H.  LAKE,  JR. 


To  DESIGN  an  efficient  and  economical  freight  car  it 
must  be  considered  from  three  different  points  of 
view:  namely,  the  purchaser's,  the  builder's  and  the 
operator's.  To  disregard  any  of  these  will  result  in  a  poorly 
designed  or  expensive  car. 

There  is  npt  and  never  will  be  such  a  thing  as  a  standard 
car,  and  the  details  that  will  absolutely  interchange  between 
all  different  types  of  cars  are  very  few.  This  was  con- 
clusively proved  by  the  experiment  of  the  U.  S.  R.  A.  in 
1918.  Such  details  as  hand  brake  wheel,  ratchet  wheel, 
ratchet  wheel  pawl,  rear  draft  lugs,  cylinder  push  rod,  defect 
and  routing  card  boards  and  hand  brake  chain  on  the  body 
and  the  brake  beam  end  hangers  and  dead  lever  guides  on  the 
trucks  can  usually  be  made  to  interchange  on  all  types  of 
cars. 

Such  details  as  striking  plates,  front  draft  lugs,  push 
pole  pockets,  body  bolster  center  braces,  center  plates,  side 
bearings,  ladder  rounds  and  uncoupling  device  can  be  made 
to  interchange  on  a  few  types  of  cars.  However,  it  is  not 
a  good  policy  to  materially  sacrifice  the  design  of  a  car  to 
accommodate  details.  In  addition  to  these  there  are  the 
A.  R.  A.  standards  that  will  interchange  on  all  cars  of  the 
same  capacity.  It  is  nearly  impossible  and  very  imprac- 
tical to  design  a  car  and  not  use  patented  specialties. 

Under  Frame  and  Superstructure 

In  preparing  the  design  the  under-frame  is  usually  con- 
sidered first.  It  should  be  of  sufficient  strength  to  carry 
the  rated  capacity  plus  10  per  cent  overload,  uniformly  dis- 
tributed. For  some  types  of  cars,  such  as  flat  and  drop 
end  gondola,  the  underframe  is  also  calculated  for  75  per 
cent  of  the  rated  capacity  distributed  over  a  distance  of 
10  ft.  at  the  center.  This  is  done  to  take  care  of  shipments 
of  heavy  machinery  that  may  be  loaded  at  the  center  of  the 
car  and  for  long  structural  steel  girders  supported  at  the 
center  of  two  adjacent  cars. 

The  area  of  the  center  sills  and  the  ratio  of  stress  to  end 
load  must  meet  the  A.  R.  A.  requirements.  For  steel  frame 
l-ox  cars  where  the  side  frames  can  be  made  to  carry  the 
load,  rolled  channels  should  be  used  for  center  sills.  Fish- 
telly  sills  are  sometimes  used,  but  they  add  unnecessan- 
weight,  and  while  they  were  used  extensively  in  the  past 


have  now  become  practically  obsolete.  Fish-belly  sills,  built 
up  of  plates  and  angles,  give  good  satisfaction  and  are  more 
economical  as  the  flange  angles  can  be  made  heavy  and  the 
web  plate  light,  giving  a  better  distribution  of  metal  than 
can  be  obtained  in  the  pressed  sill.  ., 

Rolled  Z-bars  are  the  most  econOTnical  and  are  usually 
used  for  the  side  frames  of  single-sheathed  box  cars,  although 
pressed  steel  members  have  given  good  results.  A  better 
connection  at  the  side  sill  and  side  plate  can  be  obtained 
when  pressed  posts  and  braces  are  used,  although  there  is 
an  objection  to  this  construction  due  to  the  fact  that  it  is 
difficult  for  any  railroad  other  than  the  owner  to  make 
repairs. 

The  ends  of  box  and  gondola  cars  shmild  receive  special 
consideration.  Corrugated  ends  for  box  cars  have  given 
satisfaction,  but  care  must  be  exercised  to  connect  them 
properly  at  the  sides  and  bottcwn.  If  wood  construction  is 
used  the  posts  at  the  center  must  be  designed  with  a  high 
section  modulus  at  a  point  about  30  in.  above  the  floor,  as 
this  is  where  the  maximum  bending  movement  will  occur. 
Pressed  steel  end  posts  have  been  used  with  good  results. 
For  solid  end  gondola  cars,  the  ends  are  usually  made  of 
the  same  material  as  the  sides,  although  corrugated  steel 
ends  have  been  used  on  a  large  number  of  cars  of  composite 
construction  and  have  given  satisfaction.  In  any  case,  they 
must  be  rigidly  reinforced  and  securely  fastened  at  the 
comers.  For  drop  ends,  a  number  of  tjpes  of  construction 
may  be  used.  However,  the  corrugated  steel  drop  end  is 
the  most  extensively  employed  t>pe.  Hinges  and  locking 
devices  should  be  carefully  designed  and  the  doors  rigidly 
reinforced. 

Large  end  doors  on  automobile  cars  has  been  practically 
discontinued  in  favor  of  wide  side  doors.  Such  side  doors 
are  usually  made  in  two  sections  and  so  arranged  that  for 
ordinary  shipments  only  one  section  need  be  opened,  while 
for  loading  automobiles  both  sections  are  opened.  The 
main  reason  for  discontinuing  end  doors  is  that  it  is  next 
to  impossible  to  build  and  maintain  them  so  that  they  will 
withstand  the  shocks  of  shifting  loads  when  the  cars  are 
used  for  shipments  other  than  automobiles. 

On  many  gondola  cars  the  side  stakes  are  weak  and 
permit  the  sides  to  bulge  at  the  center.     This  can  be  over- 


495 


494 


RAILWAY     MECHANICAL    ENGLXEER 


Vol.  95,  Xo.  8 


to  the  continued  difhculty  in  obtaining  low  sulphur  fuels 
and  melting  stock.  The  sulphur  tolerance  is  thus  removed 
from  s{jecihcations  for  materials  usually  worked  hot  and  re- 
tained for  structural  materials  generally  fabricated  cold. 
For  steel  castings  where  th.e  same  difliculties  still  exist,  it 
was  recommended  that  the  limit  for  sulphur  be  raised  0.01 
per  cent.  The  phosphorus  reciuircnimt  ftir  acid  steel  was 
also  raised  O.Ol   per  cent. 

All  the  recommendations  of  the  cijmmittee  were  adopted. 
Bessemer  steel  specifications  for  rails,  splice  bars,  reinforce- 
ment bars,  tie  plates  and  track  bolts  now  recjuire  conformity 
to  the  original  ."Specifications  for  ph()si»horus.  The  original 
sulphur  limits  are  al.'io  restored  for  rivet  steel.  l>oiler  tubes, 
seamless  tubes  and  steel  chain. 

The  committee  reported  that  a  com[)rehensive  suney  of 
the  effects  of  phosphorus  and  sulpliur  in  steel  castings  was 
well  under  way  in  the  hands  of  a  large  joint  committee  under 
the  chairman-hip  of  the  Bureau  of  Standards.  When  this 
work  is  completed  it  is  anticipated  that  important  and  intelli- 
gent action  can  be  taken  on  the  subject  of  specifications  for 
steel  castings. 

It  was  recommended  that  specifications  for  the  luat  treat- 
ment of  steel  forgings  and  billets  be  revised.  At  present  tlie 
specifications  state  that  forgings  should  be  alloweti  to  become 
cold  after  being  forged,  but  it  was  rec(>mmen(led  that  the\  be 
changed  to  call  for  cooling  only  to  a  lenijjerature  below  the 
critical  range. 

Other  matters  whicli  the  committee  is  taking  up  are  speci- 
fications for  steel  sheets,  methods  of  conducting  tests  and 
welding  recjuirements,  on  the  last  of  which  it  is  working  in 
conjunction  with  the  American  Bureau  of  Welding. 

Other  Papers  and  Reports 

Interesting  papers  were  presented  on  impact  tests  of  steel 
castings,  strength  of  steel  at  high  temperatures  and  magnetic 
testing  of  springs  by  which  means  it  was  thought  that  many 
defects  could  be  located. 

The  Committee  on  Cast  Iron  in  addition  to  its  report  on 
chilled  cast-iron  car  wheels  took  up  the  sul*ject  of  .so-called 
/•.semi-steel''  castings.  This  is  a  loose  and  more  or  less 
misleading  name  given  to  a  very  useful  form  of  cast  iron. 
The  addition  of  steel  scraj)  to  foundry  mixtures  dates  back 
to  the  Civil  War  and  through  the  reduction  of  the  total  car- 
bon, tlie  strength  of  the  castings  is  thereby  greatly  enhanced. 
Specifications  for  metal  of  this  character  are  under  consid- 
eration and  it  was  thought  advisable  tliat  some  other  and 
more  distinctive  name  such  as  "'high  test"  cast  iron  be  adopted. 

Other  sultjects  covered  by  committee  rejX)rts  included  rules 
for  heat  treatment,  corrosion  of  iron  and  steel,  specifications 
for  coke,  metallography,  non-ferrous  metals,  concrete  and 
reinforced  concrete  and  specifications  t\»r  steel  and  wrpuglit 
iron  pi])es,  tubes  and  ."^taybolt  iron. 


Automatic  Variable  Exhaust  Nozzle 

BY  CLARENCE  ROBERTS 

The  variable  exhaust  nozzle  has  long  been  looked  u{)on 
with  favor  by  motive  power  officers  of  foreign  railways  be- 
cause by  its  use  back  pressure  in  the  cylinders  can  be  mini- 
mized with  a  resultant  increase  in  the  efficiency  of  the 
locomotive. 

The  orifice  opening  of  nearly  all  variable  exhaust  nozzles 
is  adjusted  by  hand  regulation  under  the  control  of  the 
engineman  and  with  this  tyjjc,  when  engine  crews  receive  a 
bonus  for  fuel  saving,  good  results  are  obtained.  The  Great 
Western  Railway  system  of  England  uses  an  exhaust  nozzle 
known  as  tlie  automatic  jumper  blast  pipe  top  and  ring  in 
which  the  varying  of  the  area  of  the  nozzle  orifice  is  auto- 
matic, this  nozzle  having  been  introduced  by  G.  J.  Church- 


An    Austrian    Suburban    Locomotive 


Automatic   Jumper    Blast    Pipe   Top    and    Ring 

ward,  chief  locomotive  superintendent.  An  idea  of  its  opera- 
tion  may  l)e  obtained   from  the  accompanying   illustration. 

The  device  consists  of  two  parts,  the  nozzle  proper  and  the 
jumper,  or  ring  surrounding  it,  there  being  a  chamber  between 
the  two.  Exhau.st  steam  in  addition  to  passing  out  of  the 
main  nozzle  orifice  flows  laterally  through  the  holes  in  the 
wall  of  the  nozzle  into  the  chamber  and  has  a  tendency  to 
raise  the  jumper.  When  the  pressure  in  the  chamber  becomes 
sufficient  to  overcome  the  weight  of  the  jumper,  it  is  raised 
from  its  seat  and  an  additional  orifice  is  provided  in  the 
form  of  an  annular  o])ening  surrounding  the  nozzle.  Tlie 
in(  rea.<e  in  orifice  area  of  a  nozzle  of  from  4^  in.  to  5^^  in. 
diameter  is  12'/-  s(\.  in.  The  jumper  can  be  designed  to 
raise  at  any  desired  exhaust  steam  pressure  by  increasing  or 
decreasing  its  weight. 

Witii  i)roj)er  design  the  jumper  raises,  increasing  the  ex- 
haust steam  orifice  when  the  locomotive  is  starting  or  when 
running  with  long  cut-off  on  heavy  grades,  etc.,  the  inner 
nozzle  |)rodu(  ing  sufficient  draft  to  meet  average  running 
conditions.  Sudden  and  severe  loads  do  not  proportionately 
increase  the  back  pressure  in  the  cylinders  nor  tear  the  fire. 
For  the.«e  reasons  the  use  of  the  device  has  resulted  in  fuel 
economy  and  increased  efficiency  of  the  locomotive. 
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Factors  To  Be  Considered  in  Freight  Car  Designing 

Arranging  Details  to  Reduce  Cost  of  Construction    '        ,. 
and  Maintenance:  Avoiding  Troublesome  Defects 

BY  ALBERT  H.  LAKE,  JR. 


TO  DESIGN  an  efficient  unci  economical  freight  car  it 
must  be  considered  from  three  different  jx)int.-  of 
view:  namely,  the  purchaser's,  the  Ijuilders  and  the 
ul)erator's.  To  disregard  any  of  these  will  result  in  a  poorly 
designed  or  expensive  car. 

There  is  not  and  never  will  be  such  a  thing  as  a  «iandard 
.  ar,  and  the  details  that  will  absolutely  interchange  between 
all  different  types  of  cars  are  very  few.  This  wa.-  con- 
.  lusively  proved  by  the  experiment  of  the  U.  S.  R.  A.  in 
1918.  Such  details  as  hand  brake  wheel,  ratchet  wheel. 
ratchet  wheel  pawl,  rear  draft  lugs,  cylinder  push  rod,  defect 
and  routing  card  boards  and  hand  brake  chain  on  the  bod> 
and  the  brake  beam  end  hangers  and  dead  lever  guides  on  the 
'rucks  can  usually  be  made  to  interchange  on  all  types  of 
1  ars. 

Such  details  as  striking  plates,  front  draft  lugs,  push 
jKDle  pockets,  body  Ijolster  center  braces,  center  jilatts,  side- 
bearings,  ladder  rounds  and  uncoujiling  device  can  ]>e  mad< 
to  interchange  on  a  few  types  of  cars.  However,  it  is  not 
a  good  policy  to  materially  sacrifice  the  design  of  a  car  tn 
accommodate  details.  In  addition  to  these  there  are_  the 
A.  R.  A.  standards  that  will  interchange  on  all  cars  of  the 
-ame  capacity.  It  is  nearly  impossible  and  very  imprac- 
tical to  design  a  car  and  not  use  patented  spetialtie-. 

Ululer  Frame  and   SuperMruclure 

In  preparing  the  design  th.e  under-frame  is  usually  con- 

idered   first.      It  should  be  of  sufficient  strength   to  carr\ 

•le  rated  capacity  yilus  10  per  cent  overload,  uniformly  dis- 

riljuted.      For   some  types  of  cars,   such   as  flat  and   dro[> 

I  nd  gondola,  the  underframo  is  also  calculated   for  75  per 

•nt  of  the  rated   capacity   distributed   over   a   distance   of 

:0  ft.  at  the  center.     This  is  done  to  take  care  of  shipment- 

'  f  heavy  machiner\'  that  may  be  loaded  at  the  center  of  tlu- 

'  ir  and   for  long  structiiral   steel  girders   supi)orted   at   tin 

nter  of  two  adjacent  cars. 

The  area  of  the  center  sills  and  the  ratio  of  stress  to  end 
i  >ad  must  meet  the  \.  R.  A.  requirements.  For  steel  frame 
box  cars  where  the  side  frames  can  be  made  to  carry  the 
;  ad,  rolled  channels  should  be  used  for  center  sills.  Fish- 
'■■  llv  sills  are  sometimes  used,  but  they  add  unnecessan- 
eight,  and  while  they  were  used  extensively  in  the  past 


have  now  Ijecome  practically  obsolete.  Fish-Ix-lly  sills,  built 
up  of  plates  and  angles,  give  good  satisfaction  and  are  more 
economical  as  the  llange  angles  can  Ix;  made  heavy  and  the 
web  plate  light,  giving  a  better  distribution  of  metal  dian 
can  be  obtained  in  the  pressed  sill. 

Rolled  Z-bars  are  the  most  economical  and  are  usually 
used  for  the  side  frames  of  single->lH-atlied  box  cars,  although 
j)ressed  steel  meml»ers  have  given  gcxxl  re.->ult>.  A  better 
connection  at  the  side  sill  and  side  plate  can  be  obtained 
when  pre.^ised  posts  and  braces  are  used,  altliough  tiiere  is 
an  objection  to  this  construction  due  to  the  fact  that  it  is 
difficult  for  any  railroad  other  than  the  owner  to  make 
repairs. 

I'he  ends  of  box  and  gondola  cars  should  receive  special 
consideration,  (^irrugated  ends  for  Ixjx  cars  have  given 
satisfaction,  but  care  mu-t  Ix'  exercised  to  comu-ct  them 
properly  at  the  sides  and  bottom.  If  wixxi  construction  is 
used  the  po.^ts  at  the  center  must  Ix'  designed  with  a  high 
-ection  modulus  at  a  point  about  .SO  in.  above  the  l1oor,  as 
this  is  where  the  maximum  bending  movement  will  (wcur. 
Pressed  steel  end  jxists  have  Ix^en  used  with  good  results. 
For  solid  end  gondola  tars,  the  ends  are  usuallv  made  of 
the  same  material  as  tlie  sules,  although  corrugated  steel 
ends  have  Ixxn  u-ed  on  a  large  numb-er  of  cars  of  composite 
<  onstruction  and  have  given  satisfaction.  In  anv  ca<e,  tlicv 
must  be  rigidly  reinforced  and  securely  fastene<l  at  the 
comers.  For  drop  ends,  a  number  of  tyjx\s  of  construction 
may  l)e  used.  However,  the  corrugated  steel  dro[)  end  is 
tile  most  extensively  employed  ty|X'.  Hinges  and  bnking 
dcAices  .«;h()uld  Ik.'  carefull)  designed  and  the  doors  rigidly 
reinforced. 

Large  end  door^^  on  automol)ile  cars  has  1»oen  praoticallv 
discontinued  in  favor  of  wide  side  do<irs.  Such  side  doors 
are  usuallv  made  in  two  stations  and  .«o  arranged  that  for 
ordinary  shipments  only  one  section  need  be  opened,  while 
for  loading  automoliiles  Ijoth  sections  are  opened.  The 
ni;:in  re-.son  for  disrontinuing  end  do(^rs  is  that  it  is  next 
to  impossible  to  build  and  maintain  them  so  that  thcA-  will 
withstand  the  shcK^ks  of  shifting  loads  when  the  cars  are 
used  for  shipments  other  than  automoliiles. 

On  many  gondola  cars  the  side  stakes  are  weak  and 
jiermit  the  sides  to  bulge  at  the  center.     This  can  Ik-  over- 


49: 


496 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No.  8 


come  by  using  pressed  steel  stakes  with  a  large  section 
modulus  at  the  top  of  the  side  sill,  and  extending  those  at 
the  cross-bearers  down  as  far  as  possible  and  securely  riveting 
them  to  the  cross-bearers  and  side  sill. 

.;-  Cross  ties  near  the  top  of  hopper  cars  have  never  given 
satisfaction  and  should  not  be  used.  If  bulb  angles  are 
used  on  the  top  of  the  sides  and  properly  designed  gussets 
applied  at  the  cross-bearers  and  bolsters,  the  cross  ties  can 
be  omitted  and  a  more  satisfactory  car  obtained. 

Side  doors  and  roofs  are  usually  designed  by  specialty 
companies,  but  they  should  be  carefully  selected  to  suit  the 
needs  of  the  car  under  consideration.  Bottom-hung  doors 
are  extensively  used  and  give  satisfaction.  Side-door  locks 
and  bottom  guides  should  be  so  designed  and  applied  that 
burglars  cannot  gain  admittance  to  the  car.  Door  starters 
should  be  applied  and  spark  strips  and  top  guides  or  tracks 
so  designed  that  the  door  will  be  weather  proof. 

•  -'  A  flexible  metal  roof  laid  over  wood  sheathing  makes  a 
satisfactor}-  job.     An  all-steel  roof  is  also  extensively  used. 

...     ■-,.'.,...',,   , .  Draft  Gear 

The  draft  gear  seems  to  be  about  the  weakest  part  of  most 
cars  and  because  of  the  limited  space  it  is  sometimes  almost 
impossible  to  make  it  meet  the  A.  R.  A.  recommendations. 
Combined  striking  plate  and  front  draft  lugs  are  sometimes 
used  to  advantage;  also,  a  combined  striking  plate  and 
carrier  iron.  The  recommended  shearing  area  of  15  sq.  in. 
and  bearing  area  oi  V/2  sq.  in.  for  draft  gear  attachment.* 
should  l)e  maintained.  Therefore,  there  should  not  be  las? 
than  13  rivets  of  J^i  in.  diameter  in  each  draft  lug,  and  the 
draft  sill  or  draft  lug  should  not  be  less  than  ^  in.  thick. 
With  the  existing  standard  of  21>4  in.  from  the  coupler  horn 
to  the  front  follower,  it  is  very  difficult  to  get  13  rivets  in 
each  front  draft  lug.  If  this  distance  could  Ije  increased  to 
24  in.  or  25  in.,  it  would  materially  help  the  condition.  In 
some  tight  places  the  horizontal  forged  yoke  and  check 
plates  can  be  used  to  advantage. 

.  The  composite  type  of  construction  for  gondola  cars  has 
proved  satisfactory  and  some  composite  hopper  cars  have 
been  built  recently.  The  advantage  of  this  type  of  construc- 
tion is  that  the  sides  and  floors  can  be  renewed  or  repaired 
readily.  Stake  pockets  should  be  applied  to  gondola  cars. 
If  they  are  applied  on  the  inside  they  should  be  of  the 
collapsible  or  disappearing  t>-pe,  as  the  rigid  type  is  easily 
damaged  and  will  not  give  good  service.  On  flat  cars,  stake 
pockets  must  be  applied  and  should  l>e  spaced  not  less  than 
2  ft.  0  in.,  nor  more  than  3  ft.  6  in.  apart,  to  meet  the 
\.  R.  A.  rules  of  interchange. 

Hopper  car  floors  should  l)e  rigidly  reinforced  by  angles 
or  other  means  to  prevent  them  from  sagging  on  each  side  of 
the  bolster,  often  a  weak  point  in  hopper  cars. 

Hopner  and  general  service  car  door  o[:)erating  mechanisms 
should  be  so  designed  that  it  will  be  impossible  for  the 
operator  to  be  injured  while  opening  or  closing  the  doors. 
In  closing  the  doors  the  operating  handle  or  lever  should 
always  work  downward. 

Brake  RigRinK 

•  '■  The  design  of  the  foundation  brake  gear  should  be  care- 
fully checked.  The  A.  R.  A.  recommendations  should  be 
used:  that  is,  braking  power  60  per  cent  of  the  light  weight 
Df  the  car;  cvlinder  pressure  50  lb.  per  sq.  in.;  maximum 
riber  stress  for  levers,  23,000  lb.  per  sq.  in.;  maximum 
filler  stress  for  rods,  15,000  lb.  per  sq.  in.;  maximum  shear- 
ing stress  for  pins,  10,000  lb.  per  sq.  in. 

All  rods,  levers  and  pins  are  to  be  designed  for  an  over- 
load of  60  per  cent  or  a  cylinder  pressure  of  80  lb.  per 
sq.  in.  The  cylinder  should  be  so  located  and  the  levers 
so  proportioned  that  there  will  be  no  side  movement  of  the 
cylinder  push  rod.  If  possible,  pockets  in  the  brake  pipe 
ghould  be  avoided.    The  pipe  should  be  securely  clamped  to 


prevent  end  shifting.  The  use  of  patented  angle  cock 
holders  is  desirable,  but  not  absolutely  necessar>.  The 
retaining  pipe  must  be  securely  clamped  and  the  retaining 
valve  properly  located. 

The  hand  brake  should  be  so  designed  that  the  hand 
braking  power  will  equal  the  air  braking  power.  This  can 
be  accomplished  by  the  addition  of  an  extra  lever,  by  gears, 
or  sometimes  by  adding  a  sheave  wheel.  The  type  of  car 
under  consideration  will  largely  determine  whether  the 
ordinary  brake  wheel  or  a  ratchet  lever  should  be  used.  On 
flat  and  drop-end  gondola  cars,  a  drop  brake  mast  is  often 
used  to  permit  the  loading  of  long  material  on  two  or 
more  cars.  Several  designs  of  drop-brake  masts  are  on  the 
market  and  they  should  be  carefully  selected. 

The  brake  should  be  laid  out  in  both  full  release  and 
full  piston  travel  positions  to  make  sure  that  all  lever  guides 
are  of  sufficient  length  and  to  determine  all  other  clearances 
with  the  car  body.  Cylinder  and  reservoir  supports  and 
lever  fulcrums  should  be  of  ample  strength  to  carry  the 
loads  to  which  they  are  subjected. 

Trucks 

The  type  of  trucks  chosen  is  largely  a  matter  of  cost,  or 
conforming  to  existing  standards,  but  they  should  be  selected 
to  meet  the  requirements  of  the  car.  Brake  beams  should 
be  carefully  selected  and  properly  hung  and  provided  with 
a  third  point  suspension  to  guard  against  the  brake  shoes 
wearing  tapered.  Side  bearings  must  be  properly  spaced  and 
should  be  preferably  of  the  roller  or  frictionless  type.  Wood 
spring  seats  should  not  be  used,  as  they  will  not  stand  up 
under  the  continued  action  of  the  springs.  When  wheels  arc 
turned  the  center  plate  height  should  be  maintained  by  the 
addition  of  metal  shims  under  the  center  plate  or  springs,  or 
by  the  addition  of  new  metal  spring  seats. 

Safety  appliances  should  always  meet  the  I.  C.  C.  require- 
ments with  a  safe  margin  to  take  care  of  variations  in 
building  and  small  damages  in  service.  The  coupler  operat- 
ing mechanism  lifting  bar  should  connect  directly  to  the 
coupler  operating  eye  without  the  use  of  chains  or  clevises. 
The  single  lever  push-down  type  is  economical  and 
efficient  and  can  be  operated  by  brakemen  while  riding  on 
the  sill  step,  which  is  a  great  advantage  in  switching  in 
yards  where  there  is  no  hump. 

The  hand  brake  ratchet  wheel  and  pawl  must  be  carefully 
considered.  The  ordinar}-^  pawl  must  always  be  arranged 
to  be  operated  by  the  brakeman's  left  foot.  The  gravity  pawl 
is  efficient  and  has  many  operating  advantages. 

The  design  of  details  should  be  closely  watched.  If  fish- 
belly  center  sills  are  used,  there  will  be  a  large  amount  of 
scrap  plate  available  for  sm'all  gussets  and  connections.  It 
also  can  be  pressed  into  angles  and  used  in  place  of  tho 
customary  rolled  angle  connections.  Therefore,  on  design.- 
where  there  will  be  considerable  scrap  plate,  as  many  gussets 
and  connections  as  possible  should  be  made  of  the  same 
thickness  as  the  scrap. 

The  number  of  dies  required  in  the  building  of  cars  is 
an  important  item.  There  should  be  no  hesitation  in  using 
pressed  details,  but  the  details  should  not  be  made  different 
when  it  is  possible  to  make  them  the  same.  Such  detail^ 
as  the  bolster  and  cross-bearer  diaphragms  can  often  !•< 
pressed  on  the  same  die;  in  addition  the  shallow  dia- 
phragms can  often  be  made  all  one-hand  instead  of  "as 
shown,  and  reverse."  By  looking  out  for  such  points  as  thi- 
it  will  often  be  possible  to  save  the  expense  of  making 
new  dies. 

Specialties  should  be  selected  with  great  care.  The  fol- 
lowing three  points  should  govern  such  selection:  adapta- 
bility, durability  and  cost.  Every  car  should  be  equipp^'' 
with  all  necessary  appliances,  but  should  not  be  loaded  dow.i 
with  unnecessary  devices  to  please  some  specialty  manu- 
facturer. 


Draft  Gear  Tests  of  the  Railroad  Administration 

Results    of    Car    Impact   Tests,    Comparative 
Grading  of   Gears  and  General   Conclusions 


A  VARIETY  of  interesting  curves  may  be  derived  from 
the  car-movement  curves,  but  the  essential  features  of 
the  functioning  of  the  gears  are  shown  in  the  following, 
which  were  reproduced  for  each  of  the  three  runs  for  each 
♦ype  of  gear: 

MASTER     CURVES 

Car- Movement    Curves — Superimposed 

DERIVED    CURVES 

Velocity   Curves 
Energy    Curves 
Time- Force    Curves 
TimeQosure  Curves 
Force-Qosure  Curves 

A  brief  discussion  of  each  of  these  curves  will  serve  to 
illustrate  their  use  in  analyzing  the  action  of  the  gears. 

Car   Movement    Curves — Superimposed 

Irregularities  in  the  car-movement  curves  are  due  in  a 
large  measure  to  the  vibration  or  to  the  relative  movement  of 
the  side  sills.  The  effect  of  these  vibrations  upon  the  car- 
movement  curves,  is  probably  the  best  comparative  measure 
of  the  smoothness  of  action  of  the  draft  gears  that  can  be  ob- 
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Fig.    1 — Velocity   Curves,   Westinghouse    D-3   Gears 


tained,  for  the  smoother  the  action  of  the  gear  the  more 
gradual  and  regular  will  be  the  transfer  of  energ)-  from  the 
striking  car  to  the  standing  car  and  the  less  will  be  the  vibra- 
tions of  the  car  structure.  The  other  data  derived  from 
these  curves  ha:?  already  been  discussed. 

Velocity  Curves 

Fig.  1  shows  the  derived  velocity  curves  for  the  single-gear 
run  of  the  Westinghouse  D-3  gear  at  the  closing  speed.  The 
irregular  dotted  line  shows  the  exact  first  derivatives  of  the 
car-movement  curves,  the  first  derivative  being  instantane- 
ous velocities.  Any  slight  irregularity  in  the  car-movement 
curve  becomes  very  apparent  in  this  cuive.  The  curves  for 
the  Westinghouse  D-3  gears  are  unusually  smooth  for  its 
capacity. 

The  impact  velocity  of  car  A  in  this  run  was  3.93  feet 
|)er  second  (2.68  M.P.H.),  the  velocity  of  car  B  at  this  in- 
stant being  zero.  As  the  gears  compressed,  the  velocity  of 
car  A  decreased  and  the  velocity  of  car  B  increased  until  at 
the  instant  of  maximum  gear  compression  both  cars  were 
of  the  same  vel'jcity,  namely,  1.92  feet  per  second.  The  re- 
sult of  the  closing  of  this  gear,  therefore,  was  to  reduce  the 
velocity  of  car  A  from  3.93  feet  per  second  to  1.92  feet  per 
^econd.  The  remainder  of  the  change  in  velocity  of  the  two 
cars  is  due  to  the  recoil  of  the  gear,  the  effect  of  the  recoil 
'>eing  to  ihcreas<e  the  velocity  of  car  B  to  2.69  feet  per  second 
and  to  still  further  reduce  the  velocity  of  car  A  to  1.08  feet 
per  second  at  parting. 

The  irregularities  in  the  velocity  curves  are  due  largely  to 
the  local  surging  and  vibrations  of  the  side  sills.     With  a 


spring  draft  gear,  and  with  some  of  the  lower  capacity  fric- 
tion gears,  the  transfer  of  motion  from  one  car  to  the  otlier 
is  effected  with  practically  no  disturbance  of  the  car  struc- 
ture, the  velocity  curves  being  relatively  smooth.  On  the 
other  hand,  with  the  higher  capacity  gears,  considerable  vi- 
brations are  set  up.  It  is  not  to  be  expected  that  a  gear  func- 
tioning up  to,  say,  4  miles  f)er  hour,  will  give  as  smooth  and 
regular  a  veloicty  curve  at  its  closing  speed  as  one  function- 
ing onl}-  to  2  miles  per  hour.  The  point  of  real  interest  is 
to  compare  the  relative  smoothness  of  these  curves  from  gears 
of  the  same  capacities  and  at  approximately  the  same  impact 
speed.  Draft  gears  should  be  tested  upon  actual  cars  so  that 
if  a  gear  has  a  tendency  to  pinch  and  bind  on  compression, 
it  will  be  developed  and  discovered. 

These  vibrations  in  the  velocity  cur^^es  should  not  be  inter- 
preted as  meaning  that  the  side  sills  of  the  cars  vibrated 
through  such  distance.  The  actual  movement  of  the  side 
sills  that  occurred  were  very  slight;  in  many  instances  barely 
more  than  a  tremble  and  seldom  more  than  ^  in.  ^Nlean 
velocity  curves,  shown  in  full  lines,  have  been  established 
from  the  general  trend  of  the  original  car-movement  curves, 
and  these  represent,  as  closely  as  it  is  practical  to  obtain, 
the  true  mean  velocity  of  the  entire  mass  of  the  car.  This 
mean  velocity  curve  is  used  throughcxit  the  remainder  of  the 
cards  for  the  determination  of  energy  and  force. 

Energy  Curves 

The  energ\'  curves  shown  in  Fig.  2  have  been  produced  by 
simple  calculation  from  the  preceding  velocity  curves.  These 
energ)-  values  include  not  only  the  kinetic  energ}'  represented 
bv  the  direct  movement  of  the  car  as  a  whole,  but  also  the 
energy  of  rotation  of  the  wheels  and  axles. 

In  this  particular  run  (Westinghouse  D-3  single  gear  at 
closing  speed)  the  kinetic  energy  of  car  A  was  reduced  from 
35,308  ft.  lb.  to  8,427  ft.  lb.  by  the  compression  of  the  gear, 
while  at  the  same  time  the  kinetic  energy  of  car  B  was  in- 
creased from  zero  to  8,427  ft.  lb.  The  sum  of  the  kinetic 
energies  of  the  cars  at  this  instant,  (the  instant  of  maximum 
draft  gear  ccHiipression )  amounted  to  16,854  ft.  lb.,  so  that 
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Fig.   2 — Energy    Curves,    Westinghouse    D-3    Gears 

the  work  done  in  compressing  the  draft  gear  and  the  car 
structure,  and  in  overcoming  rolling  and  grade  resistance, 
amounted  to  18,454  ft.  lb.  This  quantity  corresponds  with 
the  expression  "work  done"  as  applied  to  drop  testing  of 
draft  gears.  The  dotted  line  beneath  the  line  of  zero  en- 
ergy represents  the  instantaneous  value  of  work  done  at  any 
instant  during  draft  gear  compression  up  to  the  instant  of 
maximum  draft  gear  closure. 

The  energy  curves  during  the  period  of  draft  gear  release 
show  the  changes  in  kinetic  energy  produced  in  the  cars  by 
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the  recoil  of  the  draft  gear.  In  this  particular  run  the  recoil 
increased  the  kinetic  energy  of  car  A  to  16,542  ft.  lb.  and 
reduced  that  of  car  B  to  2,666  ft.  lb.,  so  that  at  the  instant  of 
parting  the  kinetic  energy  represented  by  the  movement  of 
the  two  cars  amounted  to  19,208  ft.  lb.  The  original  kinetic 
energy  of  car  A  being  35,308  ft.  lb.,  there  was  thus  a  total 
sbsorption  in  this  run  of  16,100  ft.  lb.,  this  quantity  cor- 
responding with  the  expression  "work  absorbed"  as  applied 
to  drop  testing  of  gears. 

The  maximum  possible  absorption  of  this  run  was  18,454 
ft.  lb.,  the  work  done  in  closing  the  gear;  and  as  the  absorp- 
tion amounted  to  16,100  ft.  lb.,  the  percentage  of  gear  ab- 
sorption in  this  run  was  87.2  per  cent. 

Time-Force  Curves 

.    Fig.  5  shows  the  mean  forces  which  develop  between  the 
two  cars  due  to  draft  gear  compression  and  release.     The 
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Fig.  3 — Time-Force  Curves,  Westinghouse   D-3  Gears         V. 

force  is  plotted  against  time,  and  the  curve  thus  shows  the 
building  up  of  the  force  throughout  the  period  of  compres- 
sion, to  a  peak  at  the  point  of  maximum  gear  closure.  Dur- 
ing the  release  period  the  force  falls  off  suddenly  in  the  case 
of  a  friction  gear. 

■■'The  portion  of  the  time-force  curve  to  the  left  of  the  peak 
denotes  mean  draft  gear  compression  forces  while  that  to  the 
right  denotes  the  forces  of  release.  The  force  has  been  ob- 
tained by  calculating  the  forces  required  to  produce  the  re- 
corded changes  of  velocity  over  a  given  period  of  time.  It 
is  unquestionable  that  in  many  of  the  gears,  probably  in 
every  case,  the  sticking  and  irregularity  of  gear  closure  was 
accompanied  by  high  forces  which,  because  of  their  very  lim- 
ited duration,  could  not  manifest  themselves  in  the  time- 
displacement  curves.  The  mean  or  average  forces  and  the  ul- 
timate peak  forces  as  deduced  in  these  curves,  however,  are 
substantially  correct  and  it  is  questionable  whether  after  all 
the  mean  force  as  depicted,  or  in  other  words  the  force  sup- 
plied over  long  enough  period  of  time  to  produce  penetration 
or  to  do  the  work  of  rupture,  is  not  the  real  damaging  factor. 
The  time-force  curves  will  assist  in  an  understanding  of 
the  fact  that  the  force  between  colliding  cars  is  not  governed 
or  in  any  manner  reduced  by  the  action  of  a  friction  gear 
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Fig.  4 — Time-Closure  Curves,  Westinghouse   D-3  Gears 

over  a  spring  gear  of  the  same  characteristics.  Energy  ab- 
sorption has  in  itself  no  effect  whatever  upon  the  compres- 
sion line.  But  its  influence  is  immediately  apparent  in  the 
forces  of  release.     For  while  it  requires  high  forces  to  over- 


come the  frictional  resistance  and  to  compress  a  friction  gear, 
the  force  immediately  disappears  when  the  gear  starts  to 
release.    This  action  is  clearly  shown  in  the  time-force  curves. 

Time-Closure  Curves 

Time-closure  curves  are  developed  for  each  of  the  run?, 
Fig.  4  showing  such  a  curve  for  the  single  gear  run  for  the 
Westinghouse  D-3  gear.  Curve  D  in  this  figure  has  been 
derived  and  erected  from  the  superimposed  car-movement 
curves  and  shows  the  full  yield  that  took  place  between  the 
cars,  including  draft  gear  compression,  center  sill  compres- 
sion, and  side  sill  movement.  Curve  C  is  obtained  by  sub- 
tracting from  Curve  D  the  amount  of  the  center  sill  yield 
ana  side  sill  movement.  Curve  C  therefore  represents  the 
amount  of  and  nature  of  the  true  draft  gear  action,  all  other 
influences  being  eliminated.  Curve  B  was  obtained  from  an 
entirely  different  source,  namely,  from  tlie  small  drum  car- 
ried by  car  B  for  recording  the  action  of  the  draft  gear  in 
that  car. 

The  time-closure  curves  of  the  runs  in  which  both  cars 
were  equipped  with  draft  gears  showed  that  the  two  gears 
did  not  act  in  an  entirely  uniform  manner,  but  that  occasion- 
ally one  of  the  gears  would  cease  acting  for  an  instant  while 
the  other  moved.  At  other  times  both  gears  were  acting. 
Phis  character  of  action  occurred  both  on  compression  and 
release,  and  was  visible  to  the  eye  when  closely  watching  the 
movement  of  the  buffers. 

Force-Closure  Curves 

In  Fig.  5  is  shown  a  force-closure  curve  for  the  closing 
run  of  Westinghouse  D-3  gear  (single  gear  run).  This  curve 
is  produced  directly  from  the  time-force  curve.  Fig.  3,  and 
the  time-closure  curve.  Fig.  4,  by  eliminating  the  time  ele- 
ment from  both  of  these  cur\'es  and  plotting  the  force  directly 
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against  gear  closure.  The  diagram  corresponds  with  the 
ordinary  static  card  except  that  it  represents  the  dynamic  ac- 
tion of  the  gear. 

The  amount  of   work  dene  and   work  absorbed  may   be 

Cu\SSIFICATION    OF   GeaBS   ACCORDING   TO   CLOSING    SPEED 

Qass  1:  Gears  closing  at  5  M.P.H  and  over 

National   Type   H-1.  ■..  ;    .  '■ 

Class  2:  Gears  closing  at   from  4   to  S   M.P.H. 

Sessions  Type  K. 

Miner  Type  A-18-S. 

Westinghouse  Type  NA-1. 

National  Type  M-1. 

Sessions  Jumbo. 

National  Type  M-4. 
Class  3:  Gears  closing  at  from  3  to  4  M.P.H. 

Cardwell  Type  G-18-A. 

Cardwell  Type  G-2S-A.  .' ! 

Westinghouse  Type  D-3. 

Gould  Type   175. 

Christy. 

Miner  Type  A-2-S. 
Qas4  4:  Gears  closing  at  less  than  3  M.P.H. 

Waugh  Plate. 

Bradford  Type  K. 

Harvey,  Two  8  in.  by  8  in.  springs.  -  -. 

Coil  Springs,  two  8  in.  by   8  in..  Class   G. 
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figured  from  this  card  in  the  same  maimer  as  from  the  or-  est  lies  in  comparing  the  action  of  and  the  results  from  the 

iinary  static  card,  these  figures  being  given  in  later  tabula-  use  of  gears  of  different  t>pes  and  of  approximately  equal 

dons.  capacities.    To  facilitate  such  comparisons  the  various  gears 

A  series  of  runs  was  also  made  with  both  cars  equipped  have  accordingly  been  grouped  into  the  four  general  classes 

with  solid  steel  blocks  in  place  of  draft  gears  to  determine  shown  in  the  accompanying  tabulation. 


Fig.  6 — Tabulation  of  Car- Impact  Tests.     Closing  Speed  Runs.     Double  Gear  Tests.     143,000-Lb.    Cars. 


the  yield  of  the  center  sills,  the  whip  of  the   side  sills  and 
the  work  absorbed  by  the  car  bodies  and  the  lading. 

Summary   of   Car-Impact  Tests 

The  general  tabulation,  Fig.  6,  has  been  prepared  to  sum- 
marize the  actual  performance  of  the  test  gears  in  the  closing- 
speed  double-gear  runs  of  the  car-impact  tests.  In  this  tabu- 
lation the  gears  appear  in  the  order  of  the  closing  speeds 
of  the  commercial  gears  and  have  been  classified  according 
to  closing  speeds.  In  studying  the  performance  of  the  car 
and  the  action  of  the  gears  there  is  but  little  interest  in  com- 
paring a  low  speed  gear  with  a  high  speed  gear.     The  inter- 


While  the  Cardwell  G-25-A  test  gears  actually  closed  at 
4.05  M.P.H.,  yet  the  average  commercial  gears  of  this  type 
properly  fall  in  Class  3,  and  this  gear  has  accordingly  been 
entered  in  this  class  in  the  general  tabulations.  Likewise  the 
test  gears  of  theWaugh  type  actually  required  3.02  M.P.H. 
to  close  them,  but  from  the  average  commercial  gear  this 
type  belongs  in  Class  4.  Asterisks  (*)  have  been  placed 
opposite  these  gears  in  the  tables  because  of  this  fact.  These 
tables  need  no  special  explanation. 

Results  to  Be  Expected  from  Commercial  Gears 

In  Fig.  7  are  shown  energy  curves  for  cars  of  different 
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weights,  the  rotative  energy  or  fly-wheel  effect  of  the  wheels 
and  axles,  which  amounts  to  an  addition  of  approximately  3 
per  cent,  being  included.  Horizontal  lines  representing  the 
closing  points  of  the  various  gears  have  been  located  on  this 
diagram  so  that  the  value  of  any  gear  upon  cars  of  the  differ- 
ent weights  may  be  readily  obtained.  These  horizontal  lines 
for  the  several  gears  are  based  upon  the  action  of  the  average 
commercial  gear.  By  means  of  this  diagram  the  application 
of  the  results  may  be  readily  converted  from  a  specific  case 
to  general  cases. 

CradinK   of  Average   Commercial  Gears 

Any  one  familiar  with  draft  gear  operation  and  testing  can 
from  the  foregoing  results,  establish  his  own  rating  of  the 
gears.  The  relative  total  merits  of  the  types  will  differ,  de- 
pending upon  the  importance  attached  to  the  several  features 
of  gear  action.   No  one  gear  excels  in  all  points.    One  repre- 
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.-■..._••■  Miles   Per  Hour 

irig.   7 — Energy   Curves  for   Cars   of   Various   Weights,   with    Com- 
mercial   Gear    Capacities    Indicated 

sents  the  highest  capacity;  another  the  highest  percentage  of 
absorption;  another  the  highest  degree  of  smoothness  of  ac- 
tion. 

The  tabulation,  Fig.  8,  has  ijeen  prepared  on  the  basis  of 
the  following  relative  weights  or  percentages  for  the  several 
phases  of  gear  performance:    . , 

.     Capacity     50  points 

;  -■    ■  ••  '..■  Smoothness    of    action l-S 

•  ^■■■-  •  •- ..  '.  Closing    pressure    S         " 

-  \  ]i-        '-:  Absorption     . 15         " 

■.■..■..■  _■•  •  ■  Oversolid   sturdiness    10 

.-\  '•  Workmanship    and    general   operation 5        " 


Total 


100 


The  gradings  on  the  above  basis  are  made  directly  from  the 
test  results,  except  for  the  last  item  of  five  points,  which  rep- 
resents those  features  that  it  is  impossible  to  denote  in  ab- 
stract figures. 

Comparison  of  the  Diflferent  Methods  of  Testing? 

In  most  gears  a  wide  difference  appears  between  the  static 
test  results  and  the  dynamic  results,  but  in  general  there  is 
not  a  wide  difference  between  the  drop  test  results  and  those 
in  the  car-impact  tests.  Static  tests  in  general  are  usually 
made  to  determine  the  ultimate  resistance  of  the  gear,  and 
•the  work  done  and  work  absorbed.  It  has  generally  been 
supposed  that  the  character  of  the  compression  line  was  indi- 
cated by  the  static  tests.  These  present  tests  show  that  the 
static  test  is  not  a  measure,  either  absolute  or  comparative,  of 
work  done,  work  absorbed  or  ultimate  resistance.     For  ex- 


ample, in  the  static  test  the  Westinghouse  D-3  gears  averaged 
18,550  ft.  lb.  of  work  done,  while  in  the  drop  test  the  average 
work  done  was  15,375  ft.  lb.,  the  static  capacity  being  12  per 
cent  higher  than  the  drop  capacity.  On  the  other  hand,  in 
the  National  M-1  gear  the  static  result  is  263  per  cent  higher 
than  that  of  the  drop  test.  No  uniformity  whatsoever  ob- 
tains in  this  percentage. 

With  some  few  exceptions,  the  drop  test  results,  as  to  ca- 
pacity and  absorption,  show  a  fairly  uniform  relationship 
to  ,the  car-impact  results,  the  latter  in  general  being  frwri 
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(\   word  of  caution   is  necessary   in   using  this  table.     While 
in   most   cases   the   results   of  the   tests   are   believed   to   be   repre- 
sentative  of    the   action    of   the    commercial    product,    certain    ex- 
ceptions   are    noted:     namely,    Cardwell    G-2S-A,     Murray    H-2S, 
Hrad'ord    K   and   Christy. — Editor.) 

Fig.  8 — Grading  of  Gears,   Based    Upon   Pe^-formance  of  New  Com- 

mercial    Gears 

5  per  cent  to  20  per  cent  higher  than  the  drop  test  results. 
The  drop  test  accordingly  would  appear  to  be  a  fair  compar- 
ative measure  of  draft  gears  for  capacity  and  absorption. 

The  following  general  conclusions  are  drawn  from  a  com- 
parison of  the  action  of  the  gears  throughout  the  different 
tests : 

1.  That  the  speed  of  static  testing  within  the  limits  of 
the  average  testing  machine  has  in  general  but  little  influence 
upon  the  ultimate  resistance  of  the  gear. 

2.  That  gears  of  a  type  may  vary  greatly  in  the  static 
test  and  at  the  same  time  be  of  approximately  equal  capacity 
under  the  drop. 
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3.  That  the  static  capacity  of  a  gear  is  no  indication 
whatsoever  of  its  dynamic  capacity.    • 

4.  That  in  general,  friction  gears  show  greater  capacity 
and  higher  ultimate  resistance  in  the  static  test  than  in  any 
other  test. 

5.  That  the  ratio  of  ultimate  resistance  to  work  done 
varies  but  slightly  as  between  different  gears  of  the  same  type 
in. the  static  test. 

6.  That  the  ultimate  resistance  in  the  static  test  and  in 
the  car-impact  test  is  in  general  closely  proportional  to  the 
work  done  by  the  gear  in  these  two  tests. 

7.  That  the  ultimate  resistance  in  the  car-impact  test  and 
the  computed  ultimate  resistance  in  the  drop  test  are  in  rea- 
sonably close  proportion  to  the  relative  amounts  of  work  done 
by  the  gear  in  these  two  tests. 

8.  That  in  the  majority  of  cases  the  static  curve  shows  the 
characteristics  of  the  dynamic  action  of  the  gear,  but  that  it  is 
not  a  true  measure  of  its  dynamic  capacity  or  ultimate  re- 
sistance. 

9.  That  the  drop  test,  with  a  single  gear  supported  upon 
the  solid  anvil,  is  in  general  a  fair  comparative  test  of  gears 
as  to  dynamic  capacity. 

10.  That  the  car-impact  results  will  in  general  Ije  greater 
than  the  drop  test  results  by  from  10  per  cent  to  20  per  cent. 

11.  That  the  relative  recoil  of  gears  may  be  satisfactorily 
measured  under  the  9,000  lb.  drop. 

12.  That  neither  the  drop  test,  the  static  test,  nor  any 
other  test  using  inelastic  means  for  closing  the  gear  will 
disclose  roughness  or  irregularity  of  gear  action:  That  tests 
upon  a  resilient  body  such  as  a  standard  car  will  alone  dis- 
close this  feature  of  gear  action. 

The  car-impact  tests  themselves  have  established  and  con- 
firmed numerous  principles  of  gear  and  car  action,  among 
which  may  be  noted: 

1.  The  relative  merits  cf  the  different  methods  of  draft 
gear  testing.  •    • 

2.  The  e.xact  impact  velocities  at  which  the  various  gears 
will  cease  to  offer  further  protection  to  the  cars. 

3.  The  production  of  complete  dynamic  cards  of  gear  ac- 
tion. 

4.  The  independent  and  inharmonious  action  of  gears 
when  dynamically  closed  in  opposition  to  each  other. 

5.  That  gear  action  and  car  action  in  practice  are  not 
smooth  and  regular,  even  with  the  best  friction  gears. 

6.  That  a  friction  gear  is  necessary  for  obtaining  capacity 
and  for  eliminating  recoil. 

7.  That  the  yield  of  the  car  structure  and  the  lading  do 
not  afford  any  material  aid  in  the  dissipation  of  energ)-,  and 
that  friction  draft  gears  in  modem  cars  are  essential  to  avoid 
liigh  forces  and  early  failure  of  parts. 

8.  That  preliminary  spring  action  shows  no  ^  especial 
value  in  buffing  and  that  heavy  initial  gear  compression  is 
not  disadvantageous. 

9.  That  the  force  developed  between  cars  in  buffing  is 
due  to  the  inertia  -of  the  cars,  and  when  the  slack  is  not 
bunched  is  the  same  whether  the  struck  car  be  standing  alone 
or  whether  it  be  at  the  head  of  a  draft  of  cars;  that  the  force 
is  practically  the  same  whether  the  struck  car  be  standing 
\vith  or  without  the  brakes  set. 

10.  That  there  is  a  positive  displacement  of  the  center 
sills  relative  to  the  side  sills  of  a  car,  the  amount  of  which 
i>  dependent  upon  the  character  of  the  construction  tying 
these  members  together. 

1 1 .  That  in  a  modem  steel  car,  a  force  equal  to  the  ulti- 
mate resistance  of  the  highest  capacity  gear  in  these  tests 
^vill  be  developed  between  cars,  without  draft  gears,  at  an 
impact  velocity  of  1^  miles  per  hour. 

12.  That  if  a  gear  is  properlv  constmcted  as  to  sturdiness 
it  requires  but  a  slight  over-solid  speed  to  produce  a  high 
force  peak;  conversely,  if  a  gear  is  not  sturdily  constructed 
an  over-solid  blow  may  never  produce  a  high  force  peak,  but 


such  over-solid  blows  will  quickly  deteriorate  the  gear,  and 
so  reduce  its  efficiencj'  that  low  impact  speeds  will  cause 
damage  to  the  car. 

13.  That  the  average  period  of  draft  gear  compressiMi 
with  a  friction  draft  gear  is  equal  to  approximately  1/3  of 
the  entire  cycle  of  impact  and  that  the  release  occupies  ap- 
proximately 2/3  of  the  cycle.  The  maximum  period  of  im- 
pact experienced  was  approximately  ^  second. 

14.  That  with  a  spring  draft  gear  the  period  of  compres- 
sion and  of  release  are  approximately  equal  and  that  the 
spring  returns  practically  all  of  the  energ)-,  bringing  the 
striking  car  to  complete  rest  and  imparting  almost  the  orig- 
inal velocity  of  impact  to  the  struck  car. 

15.  That  several  acceptable  draft  gears  are  now  avail- 
able capable  of  protecting  a  57^-ton  car  up  to  a  switching 
speed  of  4  M.P.H.  Furthermore,  that  there  is  not  an  occa- 
sion for  higher  switching  speeds  than  4  M.P.H. 

General  Deductions 

From  the  tests  as  a  whole  the  following  general  deductions 
can  now  be  made  and  are  recommended  by  the  Inspection 
and  Test  Section  of  the  United  States  Railroad  Administra- 
tion: ^^.      .■■•  ^     V 

1.  That  for  use  on  any  car  a  gear  should  Ijc  selected 
which  will  not  go  solid  at  less  than  3y2  M.P.H.  nor  more 

jthan  4y2  M.P.H.  when  the  weight  of  the  particular  car  to 
which  it  is  to  be  applied  is  considered  together  wiih  the  cwn- 
plete  information  given  in  this  report. 

2.  That  there  is  no  advantage  in  buffing  from  prelim- 
inary spring  action,  and  that  a  draft  gear  should  preferably 
be  under  some  initial  friction  compression;  not  only  for  the 
increased  capacity  effected,  but  also  to  hold  the  friction  ele- 
ments in  positive  engagement  at  all  times,  in  order  to  provide 
a  greater  latitude  of  wear  and  to  prevent  the  de{)osit  of  for- 
eign material  upon  the  friction  surfaces. 

3.  That  draft  gears  should  have  an  effective  area  for  re- 
ceiving over-solid  blows  slightly  greater  in  extent  than  the 
area  of  the  coupler  shank;  that  this  area  should  be  presented 
in  direct  line  with  the  force  and  should  preferably  be  re- 
lieved of  all  other  draft  gear  forces.  .■"  • 

4.  That  all  gear  units  should  be  of  interchangeable  di- 
mensions and  ot  equal  travel.  That  considering  tlie  results 
of  the  high  capacity  Miner  and  National  gears  of  2^  in. 
travel,  both  in  new  condition  and  after  prolonged  service,  to- 
gether with  the  results  from  the  Westinghouse  NA-1  gear 
which  is  also  of  high  capacit}'  and  of  3  in.  travel,  it  is  be- 
lieved that  the  maximum  travel  figure  of  2^  in.,  as  set  by 
the  Committee  on  Standards  of  the  United  States  Railroad 
Administration,  might  well  be  set  as  a  fixed  and  required 
standard  travel  for  all  new  gears. 

5.  That  from  this  standpoint  of  satisfactory  op)eration 
there  is  no  reason  why  a  draft  gear  of  2^  in.  travel  should 
not  be  designed  with  an  ultimate  dynamic  resistance  of 
500,000  lb.,  provided  the  rate  of  increase  of  resistance  is 
unifomi  throughout  the  travel  of  the  gear. 

6.  Thar  no  gear  should  be  of  a  greater  capacity  at  this 
travel  than  will  close  at  an  impact  velocity  of  5  M.P.H., 
with  57' 2-ton  cars,  or  show  a  greater  drop  test  capacity  than 
25,000  ft.  11).  Such  a  gear  will  close  in  a  120-ton  car  at  3^ 
M.P.H. 

7.  That  the  expression,  "a  draft  gear  of  150,000  lb.  ca- 
pacity," is  erroneous  and  should  not  be  used;  and  that  the 
y2-'\T\.  rivet  shearing  test  as  used  to  define  the  above  expres- 
sion should  be  abandoned  in  favor  of  regular  9,000-lb.  drop 
tests,  or  preferably  car-impact  tests,  until  such  time  as  a 
more  convenient  test  for  smoothness  of  gear  action  can  be  de- 
veloped. 

8.  That  the  American  Railroad  Association  should  prcn 
vide  itself  with  a  gravity  car  testing  plant  of  the  general 
'character  of  that  used  for  these  tests,  whereupon  to  conduct 
such  draft  gear  and  car  construction  tests  as  may  l^e  desired. 
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Scheduling   and   Routing  Systems  for  Car  Shops 


Applying  Methods  Used  in  Locomotive  Work 
to     Freight     and     Passenger     Car     Repairs 

BY   HENRY  GARDNER 

Mechanical  Engineer.  Baltimore  •&  Ohio,  Baltimore,  Md. 


MANY  forms  of  scheduling  and  routing  systems  have 
been  developed  and  successfully  installed  in  locomo- 
tive repair  shops  but,  to  date,  very  little  has  been 
offered  as  a  guide  for  applying  these  principles  to  car  re- 
pairs, either  passenger  or  freight.  Fundamentally,  such  sys- 
tems are  very  similar  in  outline  and  application  and  there 
is  no  valid  reason,  for  assuming  that  a  system  which  has 
greatly  benefited  a  locomotive  repair  shop  will  not  give 
equally  good  results  in  a  car  repair  shop.  The  quality  of 
labor  employed  and  the  quantity  of  cars  repaired  automatic- 
ally induce  systematic  operating  methods. 

The  essential  features  in  the  installation  of  scheduling 
and  routing  systems  in  locomotive  repair  shops  may  be 
briefly  reviewed  as  follows: 

(1)  A  supervisor  or  schedule  man  and  one  or  more  as- 
sistants are  required,  the  supervisor  to  report  directly  to  the 
general  foreman  or  shop  superintendent. 

(2)  A  suitable  office  should  be  provided  in  the  shop 
proper,  centrally  and  conveniently  located. 

(3)  Master  schedules,  as  necessary,  covering  the  principal 
types  of  equipment  and  classes  of  repairs  are  prepared. 

(4)  Shop  sheets  or  order-of-work  slips  are  issued  to  fore- 
men, conveying  the  dates  assigned  by  the  application  of 
master  schedules. 

(5)  Delay  or  progress  sheets  are  drawn  up  giving  those 
in  authority  details  covering  causes  for  delays  and  time  lost 
on  master  schedule  allowances. 

:■  (6)  Schedule  boards  in  the  supervisor's  office,  record  all 
information  previously  issued  to  foremen  on  shop  sheets, 
delays  are  posted  on  these  boards,  which  finally  present  a 
complete  record  of  all  scheduling  and  routing  work,  togetlier 
with  the  output  of  all  departments  involved. 

Applying  the  Principles  of  Scheduling  to  Car  Work 

The  above  fundamentals  may  now  be  examined  with  refer- 
ence to  their  applicabilit}'  to  car  repairs.  The  supervisor  of 
car  schedules  should  be  a  man  with  practical  experience, 
having  preferably  served  some  time,  or  an  apprenticeship, 
in  several  car  shop  departments.  He  should  be  of  an  execu- 
tive t}'pe  with   initiative  and   aggressiveness.      The  clerical 


t>pe  of  supervisor  is  not  usually  as  successful,  irom  the 
fact  that  the  main  objective  is  co-ordination  of  all  working 
forces  to  the  common  end — Output.  The  supervisor  may 
have  one  or  more  assistants,  depending  upon  the  size  of  the 
plant,  and  these  men  can  handle  all  clerical  details.  In 
very  large  shops  it  is  desirable  to  employ  a  man  carrying  the 
title  of  production  engineer  or  shop  specialist,  who  would 
have  charge  of  all  scheduling  and  routing  methods  in  all 
departments  of  the  plant. 

It  is  important  to  have  the  schedule  office  located  in  the 
shop.  It  may  best  form  a  part  of  the  general  foreman's 
office  or  open  into  it.  Foremen  should  be  free  to  discuss 
matters  frequently  with  the  schedule  supervisor  and  visit  the 
office  to  examine  their  department  records  as  shown  on  the 
schedule  boards.  The  schedule  supervisor  is  essentially  a 
shop  officer,  ranking  with  and  having  a  common  interest 
with  the  foremen.  Their  close  co-operation  is  not  only  de- 
sirable but  imperative  if  the  best  results  ai-e  to  be  obtained. 
In  some  shoj>s  it  may  be  convenient  to  consolidate  the  loco- 
motive and  car  department  schedule  offices,  but  for  most  effi- 
cient operation  the  car  department  office  should  be  located 
in  the  car  shop. 

Preparing  Master  Schedules 

Master  schedules  for  locomotive  repairs  are  now  prettv 
generally  standardized.  About  50  important  operations  are 
listed  in  order  of  occurrence  and  a  date  or  day  of  the  month 
assigned  for  each.  Different  classes  of  repairs  require  sepa- 
rate schedules,  longer  or  shorter;  also  different  types  of 
equipment  may  influence  the  assignment  of  dates  or  opera- 
tions. In  general  the  master  schedule  is  a  simple  list  of 
operations  stated  in  the  order  in  which  the  work  is  to  be 
performed.  Master  schedules  also  list  the  principal  items  or 
groups  of  material  and  assign  dates  when  such  parts  ar.- 
wanted  in  the  several  departments  of  the  shop. 

It  is  not  difficult  to  apply  master  schedules  to  passenger 
or  freight  car  repairs.    For  passenger  cars  the  type  and  num 
ber  of  car  and  class  of  repairs  should  be  noted,  also  thi 
estimated  date  on  which  repairs  should  be  completed,  and 
the  number  of  the  schedule  which  applies.     A  convenient 
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form  of  master  schedule  for  passenger  car  repairs  would 
show  the  exterior  and  interior  repairs  and  painting  work 
separately.  For  example,  a  l-A-2  repair  would  mean  Class 
1  or  "heavy"  exterior  repairs,  Class  A  or  "heavy"  paint  re- 
i>airs  and  Class  2  or  "medium"  interior  repairs.  Any  con- 
venient combination  of  numbers  and  letters  will  be  found 
useful  in  assigning  correct  master  schedules  to  suit  the  nature 
(.f  the  repairs  indicated  by  a  close  inspection  of  the  car 
considered. 

Painting  work  governs  passenger  car  repairs  to  a  large 
extent  and  master  schedules  should  be  selected  only  when 
recommended  by  the  shop  foreman.  The  carpenter  work 
must  be  finish«i  before  paint  is  applied  but  the  days  re- 
quired for  painting  operations  is  the  principal  consideration 
when  applying  a  schedule.  Painters'  work,  when  applied 
to  heavy  car  repairs,  usually  requires  so  much  time  that  work 
on  other  parts  such  as  air  brake,  truck,  electric  wiring,  heat- 
ing, fixtures,  sash,  upholstery,  etc.,  can  be  made  ready  dur- 
ing or  soon  after  painting,  varnishing,  etc.  For  heavy  re- 
pairs to  a  passenger  coach,  requiring  perhaps  about  16  days 
in  the  shop,  the  master  operation  schedule  should  carry 
about  15  items  for  checking  the  various  classes  of  paint 
shop  work  applicable  to  the  inside  and  outside  of  the  car. 
Other  work,  as  indicated  above,  will  require  about  ten  items 
on  this  schedule.  "Constants,"  as  now  generally  understood 
and  used  in  locomotive  shop  practice,  are  also  applied  to 
passenger  car  master  schedules  and  the  shop  sheets  may  be 
filled  out  with  actual  dates  for  foremen  by  using  a  special 
slide  rule,  if  desired,  exactly  as  is  done  with  locomotive 
shop  schedules. 

Methods  of  Handling  Shop  Sheets 

Shop  sheets  or  order-of-work  slips  are  simply  complete 
master  schedules  split  up,  the  proper  portions  being  de- 
livered to  the  departments  interested.  Shop  sheets  carry  ex- 
act dates,  or  days  of  the  month,  in  place  of  the  "constants" 
or  constant  intervals  of  time  (represented  by  days)  shown  on 
master  schedules.  These  shop  sheets  are  handled  exactly 
as  in  locomotive  practice.  In  some  shops  small  blackboards 
are  used  in  place  of  shop  sheets,  or  information  from  shop 
sheets  may  be  copied  upon  special  forms  bulletined  in  the 
foreman's  office.  One  large  passenger  car  shop  has  found 
it  good  practice  to  hang  a  general  shop  sheet,  carrying  in- 
formation for  all  departments,  on  the  end  of  the  car  being 
repaired.  Foremen  can  then  see  at  a  glance  in  what  order 
their  work  is  scheduled  and  the  status  of  the  repairs  may  be 
checked  quickly  by  supervisors  and  those  in  higher  authority. 
Sub-departments  located  some  distance  from  the  car  repair 
shop  proper  should  have  their  order-of-work  sheets  delivered, 
since  much  time  would  be  wasted  by  men  from  these  de- 
partments visiting  the  car  for  purpose  of  learning  work  as- 
signments from  the  general  shop  sheet. 

Delay  sheets,  or  progress  reports,  assume  the  same  form 
as  those  already  described  in  numerous  published  articles 
outlining  systems  for  locomotive  repair  shops.  What  is 
needed  simply  is  a  record  showing  the  number  of  days  each 
operation  or  material  item  is  late  on  the  time  allowance 
designated  by  the  standard  master  schedule.  Such  delay 
sheets  are  preferably  issued  daily  to  the  foremen  of  de- 
linquent departments,  copies  going  to  the  general  car  fore- 
nian,  master  mechanic  or  superintendent  of  shops.  Delay 
sheets  must  be  accurate  and  immediate  if  beneficial  results 
arc  to  be  obtained.  Delays  are  posted,  usually  with  red  ink, 
on  the  supervisor's  schedule  board  exactly  as  in  locomotive 
practice.  A  general  analysis  of  the  recapitulation  of  delays 
^y  departments  and  schedules,  monthly,  is  of  value  to  those 
'n  higher  authority  when  periodical  or  habitual  weaknesses 
occur.  Other  important  situation  statements  may  be  made 
from  data  carried  on  schedule  boards  as  desired.  These 
comparative  records  assume  the  form  of  "delay  days  per  car 
^i^patched,"  "delay  days  per  department"  or  "per  cent  of 
^fl;'\   days  per  department,"  etc.     Such  competitive  records 


are  not  punitive  but  stimulate  effort  and  furnish  correct  in- 
formation for  use  in  adjusting  the  shop  design,  equipment 
or  organization. 

A  successful  passenger  or  freight  car  schedule  system  is  .. 
to  a  considerable  extent  dependent  upon  operations  outside  of  — 
the  immediate  working  organization.     Prc^r  switching  of 
cars,  layout  of  tracks  and  shops  all  have  a  bearing  upon  the 
schedule  plan.     Cars  entering  the  shop  for  repairs  should 
be  separated  into  heav\',  medium  and  light  classes  and,  if 
possible,  segregated  on  tracks  so  arranged  that  a  minimum 
amount  of  lost  motion,  either  vAth  men  or  material,  is  as-  .^ 
sured.     Passenger  cars  with  exteriors  finished  should  be  set  ■ 
outside  of  shop  as  early  as  possible  to  provide  shop  track 
space  and  interiors  may  be  completed  when  the  car  is  out- 
side and  under  steam.     In  large  plants  gang  work  on  pas- 
senger cars  is  to  be  recommended,  but  this  organization  fea- 
ture  is  not   emphasized   to   the   extent   described   later   for 
freight  equipment  shops. 

Scheduling  Freight  Car  Repairs 

Proper  scheduling  and   routing  of   freight  equipment  is,  ■ 
perhaps,  the  most  difficult  problem  of  all.     Freight  car  re- 
pairs not  only  occur  in  great  numbers,  but  are  of  many  t>pes 
and  classes.     It  is  only  feasible  to  consider  scheduling  the 
heavy  repairs,   for  example  those  requiring  over  20  man-    • 
hours,  and  in  any  event  the  items  scheduled  must  be  boiled 
down  to  the  least  number  possible  and  still  be  of  sufficient 
importance  to  justify  the  scheduling  and  routing  work.     The 
supervisor  and  his  office  will  generally  conform  to  what  has 
already  been  said  with  relation  to  passenger  cars.     In  most  ■ 
cases  one  office  for  the  entire  car  dei>artment  unll  be  found 
adaptable. 

Master  schedules  for  repairing  freight  equipment,  because 
of  faster  deliveries,  must  carry  smaller  intervals  of  time  than 
for  loccMiiotives  and  passenger  cars.  "Days"  and  "hours"  ' 
must  be  substituted  for  "days"  only  as  heretofore.  A  master 
schedule  might  be  made  to  cover  a  heav>-  repair  requiring,  say,  . 
40  man-hours,  or  one  man  five  days.  Operation  items  must  be  " 
cut  doAVTi  to  ten  or  fifteen  important  work  classes  such  as 
"Car  in  Shop,"  "Stripped,"  "Sills  O.  K.,"  "Draft  Rigging 
O.  K.,"  etc.,  to  "Car  Painted"  and  "Out  of  Shop."  Per- 
haps a  date  for  the  work  of  each  special  gang  would  be 
sufficient.  It  is  not  now  considered  necessary  to  make  out 
master  schedules  for  individual  cars,  and  the  small  schedul- 
ing force  could  not  possibly  take  care  of  a  shop  delivering 
300  heavA-  freight  car  repairs  a  month  if  each  car  were 
assigned  a  special  schedule.  Schedules  should  preferably 
be  made  to  cover  groups  of  cars  and  all  cars  in  a  group 
should  require  repairs  of  such  character  that  one  general 
schedule  is  found  sufficient. 

Routing  Material 

Material  for  repairs  may  be  handled  by  a  separate  sys- 
tem controlled  by  the  schedule  supervisor.  One  large  car 
repair  shop  has  a  material  routing  plan  which  operates  as 
follows.  An  assistant  foreman  in  the  main  repair  shop 
inspects  entering  cars  and  lists  all  material  needed  for 
making  repairs.  This  list  is  written  up  oti  a  special  form 
or  order  which  is  taken  up  by  supply  men  at  frequent  in- 
tervals daily.  The  material  routing  clerk  receives  copies  of 
these  orders  and  periodically  checks  all  departments,  visited 
by  supply  men  and  also  checks  material  arriving  at  destina- 
tion in  the  main  repair  shop.  Records  of  delays  by  de- 
partments and  delays  for  which  supply  men  are  responsible 
are  tabulated  in  the  clerk's  office  and  subsequently  for- 
warded to  the  general  foreman  or  shop  superintendent  for 
their  information  and  acticai.  f: 

Croup  Schedules  for  Freight  Cars 

It  may  be  well  to  refer  further  to  the  group  idea  for 
freight  car  schedules  in  contradistinction  to  the  individual 
unit   schedule  applied   to  locomotives   and   pwissenger  cars. 
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MANY  lorni>  lif  .-chciluling  and  routing  .-\>uni>  liaw 
htrii  develoj)e<l  and  successfully  installed  in  locomo- 
tive rejKiir  shops  hut,  to  date.  ver\-  little  has  lieen 
offered  as  a  uuide  for  applxinti  these  j)rincij)les  to  cur  re- 
pairs, either  passenger  or  freight.  Fundamentally,  such  sys- 
tems are  xor}-  similar  in  outline  and  aj^jilication  and  there 
is  no  valid  reason  for  assumini^j  that  a  system  which  ha^ 
greatlv  IxnefUed  a  hxomotive  rejjair  shop  will  not  liive 
ecjually  jzood  results  in  a  car  repair  shop.  The  quality  of 
Iatx)r  employed  and  the  quantity  of  cars  repaired  automatic- 
ally induce  systematic  operating  methods. 

'I'he  essential  features  in  the  installation  of  schedulini; 
and  routin<x  .'iystems  in  locomotive  repair  sh()f)>  may  !»e 
briert}'  reviewed  as  follows: 

(1)  A  sujjervisor  or  schedule  man  and  onr  ur  more  a-- 
sistants  are  re(|uired.  the  supervisor  to  rejH)rt  directl)  i(;  the 
general  foreman  or  shoj)  >ui)erintendent. 

(2)  A  suital>Ie  oftice  should  l»e  provided  in  tiic  -ho[* 
proj»er,  centrally  and  conveniently  located. 

(J)  Master  .schedules,  as  necessary,  covering  the  principal 
types  of  t-quipnit-nt  and  classes  of  repairs  are  prepared. 

(4)  Shop  >lHet>  or  order-of-work  >lij)s  arc  i^Micd  to  fore- 
men, conveying  the  dates  assigned  1)\-  the  ajtplication  of 
master  schedules. 

(5)  l)ela\-  «»r  |)rogress  slieets  are  drawn  up  giving  tho.-e 
in  authority  details  covering  causes  for  delays  and  time  hrst 
on  master  stlu'iJule  allfnvanees. 

((>)  Schedule  hoards  in  tlie  supervisor's  otTue.  record  all 
infomiation  ]»reviou*]y  i»ued  to  foremen  on  ?ho|)  sheets. 
delay>  are  posted  on  tliese  hoards,  wliieh  finally  present  a 
complete  record  of  all  scheduling  and  routing  w»)rk.  tDgcthcr 
with  the  output  of  all  dej)artments  involved. 

Applying  ihe  Principles  of  S(-htMUilin<!  to  Car  Work 

The  above  fundamentals  may  now  he  examined  with  refer- 
ence to  their  applical<ility  to  car  repairs.  The  super\-isor  of 
car  .schedules  should  U'  a  man  with  practical  experience, 
having  pr^feralily  .served  some  time,  or  an  a])prenticeship. 
in  .several  car  shop  departments.  He  should  he  of  an  execu- 
tive t\jic-  with   initiative  and   aggressiveness.     The  clerical 


t\pe  oi  .-upen'isor  is  not  usually  as  successful,  fn^n  ili^ 
fact  that  the  main  objective  is  co-ordination  of  all  workiim 
forces  to  the  common  end — Output.  The  super\-isor  ma\ 
have  one  or  more  assistants,  dejwnding  upon  the  size  of  tin: 
plant,  and  these  men  can  handle  all  clerical  details.  \\\ 
ver\-  large  shops  it  is  desirable  to  employ  a  man  carrying  the 
title  of  {)ro<iuction  engincrr  or  shop  specialist,  who  would 
have  charge  of  all  .scheduling  and  routing  methods  in  all 
dej)artments  of  the  j>lant. 

It  is  imj)ortant  to  have  the  schedule  oftice  located  in  tJK- 
shop.      It   may   best   form  a  ])art  of  the  general   foreman- 
oflice  or  open  into  it.     Foremen  should  be  free  to  discu- 
matters  frecjucntly  with  the  schedule  sui)er\-isor  and  visit  tli< 
office  to  examine  their  department  records  as  shown  on  tli- 
schedule  hoards.      The  schedule  sujx^rvisor  is  esscntialh 
-hop  ofticer,   ranking   with   and   having   a  common  intere^t 
with  the  foremen.     Their  close  co-operation  is  not  only  de- 
sirable but  imjxTative  if  the  be.<t  results  are  to  he  obtained 
In  some  .-hops  it  may  be  convenient  to  con.solidate  the  loc 
motive  and  car  department  schedule  offices,  but  for  most  efn- 
'  ient  operation  the  car  (lei)artment  office  should  l>e  located 
in  the  car  shop. 

Pri'parinu  Master  .Scliedules 

Master   sdiedules   for  locomotive   repairs   are  now  pretf. 
L^c-nerally  .-tandardized.     About  50  imj)ortant  operations  ai 
li-ted  in  order  of  occurrence  and  a  date  or  day  of  the  mont: 
assigned  for  each.     DiftVrent  clas.ses  of  repairs  retjuire  sepu 
rate   sc  hedules,    longer   or   shorter;    also   different    tvpes   of 
e(|uipment  may  intluence  the  assignment  of  dates  (►r  oper;i 
tions.      In  general   the  master  schedule  is  a  simple  li.st  ( 
operations  stated  in  the  order  in  which  the  work  is  to  1 
f)erformicl.     Master  schedules  also  list  the  principal  items  c 
groups  of  material   and   assign   dates   when   such   parts  ar 
wanted  in  the  several  departments  of  the  shop. 

It  is  not  difticult  to  apply  master  schedules  to  pa.ssengc 
or  freight  car  repairs.  For  passenger  cars  the  type  and  nun- 
f)cr  of  car  and  class  of  repairs  should  l>e  noted,  also  tl: 
estimated  date  on  which  repairs  should  l)e  completed,  an 
the  number  of  tlie  schedule  which  applies.     A  convenier 
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..jrm  of  master  schedule  for  passenger  car  repairs  would 
>]io\v   the  exterior   and   interior   repairs   and    painting   work 

■parately.  For  example,  a  l-A-2  repair  would  mean  Class 
1  or  "heav)'"  exterior  repairs,  Class  A  or  "heavy''  paint  re- 
1  iirs  and  Class  2  or  ''medium*'  interior  repairs.  Any  con- 
.  nient  combination  of  numbers  and  letters  will  be  found 

>eful  in  assigning  correct  master  schedules  to  suit  the  nature 
..:"  the  repairs  indicated  by  a  close  inspection  of  the  car 
.  .nsidered. 

Painting  work  governs  passenger  car  repairs  to  a  largt^ 
(  ;tent  and  master  schedules  should  \ie  selected  only  when 
;  (ommended  l)y  the  shop  foreman.  The  carpenter  work 
ir.ii>t  be  finished  Ix^fore  paint  is  applied  but  the  days  re- 
<  lired  for  painting  ojx'rations  is  the  principal  consideration 
v.iien  applying  a  schedule.  Painters'  work,  when  applied 
ti)  heavy  car  repairs,  usually  requires  so  much  time  that  work 
on  other  parts  such  as  air  brake,  truck,  electric  wiring,  heat- 
iiig,  fixtures,  sash,  upholsten-,  etc..  can  \)0  made  ready  dur- 
ing or  soon  after  painting,  varnishing,  etc.  For  heaw  re- 
pairs to  a  passenger  coach,  requiring  perhaps  about  16  days 
::i  the  shop,  the  master  operation  schedule  should  carry 
aiiout  15  items  for  checking  the  various  classes  of  paint 
-hop  work  applicable  to  the  inside  and  outside  of  the  car. 
Other  work,  as  indicated  above,  will  retjuire  aI)Out  ten  items 
(.11  this  schedule.  "Constants,"  as  now  generally  understoo<l 
and  used  in  locomotive  shop  practice,  are  also  applied  to 
[•asscnger  car  master  schedules  and  the  shop  sheets  may  be 
filled  out  with  actual  dates  for  foremen  b\'  using  a  special 
>Iide  rule,  if  desired,  exactly  as  is  done  with  locomotive 
Miop  scheduler. 

Methods  of  Handling  Shop  Sheets 

Shop  sheets  or  order-of-work  slips  are  simply  comijlete 
master  schedules  split  up,  the  proper  portions  being  de- 
livered to  the  departments  interested.  Shop  sheets  carr\'  ex- 
.11 1  dates,  or  days  of  the  month,  in  place  of  the  "constants" 
Kf  constant  interx'als  of  time  (represented  by  days)  shown  on 
nia.^ter  schedules.  These  shop  sheets  are  handled  exactly 
a-  in  locomotive  practice.  In  some  shops  small  blackboard^ 
arc  used  in  place  of  shop  sheets,  or  information  from  sho]) 
-lu-ets  may  be  copied  upon  special  forms  bulletined  in  the 
foreman's  office.  One  large  passenger  car  shop  has  found 
it  good  practice  to  hang  a  general  shop  sheet,  carrying  in- 
formation for  all  departments,  on  the  end  of  the  car  being 
-repaired.  Foremen  can  then  see  at  a  glance  in  what  order 
their  work  is  scheduled  and  the  status  of  the  re])airs  may  be 
checked  quickly  by  super\'isors  and  those  in  higher  authority. 
Sub-departments  located  .'^ome  distance  from  the  car  repair 
shop  proper  should  have  their  order-of-work  sheets  delivered. 
s^inre  much  time  would  Ijc  wasted  by  men  from  these  de- 
partments visiting  the  car  for  pur])ose  of  learning  work  a.-- 
jicnments  from  the  general  shop  sheet. 

Delay  sheets,  or  progress  rej^orts,  assume  the  same  form 
a>  those  already  descriljed  in  numerous  published  articles 
outlining  systems  for  locomotive  rei)air  shops.  What  i> 
ne-ded  simply  is  a  record  showing  the  number  of  days  each 
oiu-ration  or  material  item  is  late  on  the  time  allowance 
doignated  by  the  standard  master  schedule.  Such  dcla\ 
^li  ets  are  preferably  issued  daily  to  the  foremen  of  de- 
h;  ;uent  departments,  copies  going  to  the  general  car  fore- 
ni  u,  master  mechanic  or  superintendent  of  shops.  Delav 
•*hi -ts  must  be  accurate  and  immediate  if  beneficial  results 
'T  to  be  obtained.  Delays  are  pasted,  usually  with  red  ink, 
on  the  supervisor's  .schedule  lx)ard  exactly  as  in  locomotive 
pr:  tice.  A  general  analysis  of  the  recapitulation  of  delays 
'/}■  iepartments  and  schedules,  monthly,  is  of  value  to  those 
^  ligher  authorit}'  when  periodical  or  habitual  weaknes.ses 
^t'lr.  Other  important  situation  statements  may  be  made 
'ff  1  data  carried  on  schedule  boards  as  desired.  These 
fQ!  inirative  records  assume  the  form  of  "delav  davs  per  car 
'li-  Itched,"  "delay  days  per  dej)artment"'  or  "per  cent  of 
'l^i  V   days  jKT  department."  etc.     Such  com|)etitive  record-^ 


are  not  punitive  but  stimulate  effort  and  furni>h  correet  in- 
formation for  use  in  adjusting  the  shop  design,  equipment 
or  organization. 

A  succe.ssful  passenger  or  freight  car  schedule  system  is 
to  a  considerable  extent  dejH^ndent  u{X)n  operations  outside  of 
the  immediate  working  organization.  l*roper  switching  of 
cars,  layout  of  tracks  and  .shops  all  have  a  bearing  upon  tlie 
Vhedule  plan.  Cars  entering  the  shop  for  repairs  should 
be  separatefl  into  heavy,  medium  and  light  clashes  and.  if 
possible,  segregated  on  tracks  so  arranged  tliat  a  minimum 
amount  of  lost  motion,  either  witii  men  or  material,  is  as- 
sured. Pas.senger  cars  with  exteriors  finished  should  l)e  set 
outside  of  shoj)  as  early  as  p<>s<il)le  to  provide  shoji  tratk 
space  and  interiors  ma\-  be  completed  when  the  car  is  out- 
side and  under  steam.  In  large  plants  gang  work  on  pas- 
senger cars  is  to  be  recommended,  Imt  thi.s  organization  fea- 
ture is  not  emphasized  to  the  extent  de^ribed  later  for 
freight  equipment  shops. 

Scheduling  Freight  Car  Repairs 

Pro]>er  scheduling  and  routi)ig  of  freight  e<|ui|>ment  is, 
perhaps,  the  most  difficult  prol>lem  of  all.  Freight-  car  re- 
pairs not  only  occur  in  great  numljers,  but  are  of  manv  t\pes 
and  classes.  It  is  only  feasible  to  consider  .scheduling  the 
hea\y  repairs,  for  example  those  requiring  over  20  man- 
hours,  and  in  any  event  the  items  scheduled  mu>t  Ix'  Ujiled 
down  to  the  leii.st  numlier  possible  and  still  l>e  of  sufficient 
im[)ortance  to  justify  tlie  sclieduling  and  routing  work.  The 
supervisor  and  his  office  will  generally  confonn  to  what  has 
already  been  said  with  relaticai  to  passenger  cars.  In  most 
cases  one  office  for  the  entire  car  department  will  lie  found 
adaptable. 

Master  schedules  for  repairing  freight  erjuipment.  Unause 
of  faster  deliveries.  mu>t  carrv  smaller  interval>  of  time  than 
for  locomotives  and  passenger  cars.  "Days"  and  "hours'' 
must  be  substituted  for  "days"  only  as  heretofore.  .\  master 
schedule  might  l)e  made  to  cover  a  heavy  repair  re<|uiring,  say, 
4U  man-hours,  or  one  man  five  days.  (JjK-ration  items  must  be 
cut  down  to  ten  or  fifteen  imjK)rtant  work  cla-ses  «Nuch  as 
"Car  in  Shop,"  "Stripfx^l,"  "Sills  O.  K.."  "Draft  Rigging 
O.  K..  "  etc..  to  "Car  Painted"  and  "Out  of  Shop.  "  Per- 
haps a  date  for  the  work  of  each  special  gang  would  l»e 
sufficient.  It  is  not  now  considered  nc"(  essan-  to  make  out 
master  schedules  for  individual  cars,  and  the  .«mall  schedul- 
ing force  could  not  possibly  take  care  <)f  a  shop  delivering 
MK)  heavy  freight  car  repairs  a  month  if  each  car  were 
assigned  a  sjXHial  .^  hedule.  Schedules  should  preferablv 
Ix"  made  to  cover  groups  of  cars  and  all  cars  in  a  group 
should  recjuire  rej)airs  of  .such  character  that  one  general 
Mhedule  is  I'ound  sufficient. 

Routing  Material 

Material  for  repairs  may  be  handled  by  a  separate  svs- 
tem  controlled  by  the  schedule  supervisor.  One  large  car 
repair  shop  has  a  material  routing  plan  which  operates  as 
follows.  An  assistant  foreman  in  the  main  repair  shop 
insjx^cts  entering  cars  and  lists  all  material  netxled  for 
making  repairs.  This  li.-t  is  written  up  on  a  s[x'cial  form 
or  order  which  is  taken  up  by  suj)j)ly  men  at  frecjuent  in- 
tervals daily.  The  material  routing  clerk  receives  copies  of 
thc^e  orders  and  jx-ricxlically  checks  all  departments,  Wsited 
by  'iupply  men  and  also  checks  material  arriving  at  destina- 
tion in  the  main  rej)air  shop.  Records  of  delavs  bv  de- 
partments and  delays  for  which  supply  men  are  responsible 
are  tabulated  in  the  clerk's  office  and  subsequentlv  for- 
warded to  the  general  foreman  or  shop  superintendent  for 
their  infonnation  and  action. 

Group  Schedule.*  for  Freight  Cars    ' 

It  may  l»e  well  to  refer  further  to  the  group  idea  for 
freight  car  schedules  in  contradistinction  to  the  individual 
unit    xhedule   applied    to   locomotives    and   pas.senner  cars. 
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i  Incoming  cars  may  be  switched  to  tracks  so  arranged  that 

"    similar  classes  of   heavy   repairs   are   segregated   as   far  as 

.'  practically   possible.        For   example,    a   group   of    ten   box 

';     cars  which  require  from  40  to  80  man-hours  each  for  com- 

:. plete  repairs  are  located  on  track  number  1   in  the  shop. 

.'     A  master  schedule  may  be  made  up  by  the  supervisor  in 

-.  f  such  manner  that  this  track  of  ten  cars  may  be  switched 

•  completed  on  the  same  day,  or  two  consecutive  days.    Al- 

.     though  these  cars  are  estimated  to  require  repairs  extend- 

-   ing  over  periods  of  five  to  ten  days  for  one  man,  yet  they 

■ :  will  all   probably  go  out  in  three  or  four  days  when  all 

•j'  gangs    work   continuously   on   them.      The  master   schedule 

■'.-  for  this  ten-car  group  would  then  be  made  up  for  the  av- 

;  erage  time  allowed,   say  three  and  one-half  days,   and  the 

.:  maJOT   items  of  work  scheduled   in  proper  sequence  in  the 

.  same  manner  as   for  any  other  class  of  equipment,   except  • 

that  time  allowances  are  given  in  hours.     It  may  be  found 

.r  desirable  to  bulletin  a  general  or  track  shop  sheet  in  some 

' \  convenient  location  where  all  foremen  can  keep  posted  re- 

■   garding   the   schedule   allowances   for   their  gangs.     Dupli- 

;  V  cate   sheets   may   be   given    foremen    of   departments   whose 

headquarters  are  some  distance   from   the  main  shop. 

'-■.••■'.  Moving  Gangs  vs.  Moving  Cars 

Daily  delay  sheets  should  be  issued  covering  each  track 

.'  or  group  of  cars  exactly  as  done  for  passenger  car  units 

.     described    previously.      The    most    successful    freight    car 

.scheduling   is   obviously    dependent    upon    large   operations, 

\  sufficient  material  and  supplies,  and  a  complete  organiza- 

'  •  tion  which  will  enable  men  to  be  highly  classified  into  spe- 

'    cial   gangs.      One   large   railroad    has   developed    the   gang 

plan  as  follows.    Incoming  cars  are  switched  to  several  ad- 

.;  jacent   tracks,   care   being   used   to  separate  cars  by   repair 

':  and  equipment  classes  as  far  as  possible.    Specialized  gangs 

■;.     begin  work  on  track  number  1,  when  work  is  finished  they 

:  :,  pass  to  track  numl:>er  2  and  so  on  to  the  last  track.     Each 

.    gang   is  scheduled  and  checked   for  the  number  of  hours 

^  .■  allowed    for   doing   the   work   on   all   of   the   cars   on   each 

•  .   track.     A  delay  sheet,  for  example,  might  read  partially  as 

'    follows:    "Gang  number   2,   stripping,   track   number  3,    1 

^.  ■  hour  late,"   etc.      There   should    be   a   stripping   gang,   sill 

;  ''  gang,  draft  rigging  gang,  paint  and  stencil  gang,  etc.,  as 

■:/:■.  found   best   suited   to  local  conditions.      Specialized   work- 

.-    ing  gangs  eliminate  dead   time  and  many   large  car  shops 

.•■.  have    demonstrated    that,    as    in    locomotive   shop    practice. 


the  use  of  groups  of  men  or  gangs  always  results  in  in- 
creased output  with  lowered  costs.  Scheduled  shifting  ganus 
will  enable  the  supervision  to  easily  check  up  their  men, 
locating  them  on  a  certain  track  at  a  stated  time. 

Some  freight  car  shops  have  adopted  an  opposite  plan  h\ 
having  the  gangs  stationary  and  moving  the  cars.  Cars  artj 
switched  to  tracks,  separated  by  repair  and  equipment  classes 
and  scheduled  in  the  same  general  manner  as  outlined  in 
preceding  paragraphs.  As  fast  as  one  class  of  work  on  ;i 
car  is  completed  by  a  gang,  it  is  moved  forward  to  the  next 
gang  organized  to  handle  the  repairs  needed.  Objection 
may  be  raised  that  frequently  switching  or  moving  cars  adds 
to  the  expense,  but  this  may  be  offset  to  some  extent  b\ 
savings  incident  to  permanently  located  riveters,  forges  and 
other  heavy  tools  and  appliances.  It  is  p)ossible  that  men 
may  wait  for  work  in  some  cases  or  for  a  car  movement, 
thereby  losing  time  which  possibly  would  not  develop  if  the 
gangs  moved  and  the  cars  remained  stationary.  These  two 
plans  should  be  thoroughly  tested  and  data  furnished 
which  will  definitely  state  the  advantages  and  disadvantages 
of  each  and  make  positive  recommendations  for  future 
guidance. 

There  is  no  question  regarding  the  advisability  of  extend- 
ing practical,  up-to-date  scheduling  and  routing  methods  to 
passenger  and  freight  car  repair  shopys.  Just  what  form  the 
necessar>'  schedules  and  sheets  will  finally  assume  has  not 
yet  been  thoroughly  worked  out  and  published.  It  is  not 
difficult  to  handle  the  car  department  situation,  but  some 
tracks  must  eventually  be  relaid,  cars  must  be  more  care- 
fully grouped  and  spotted  and  more  special  gangs  organ- 
ized. There  is  a  large  field  for  thought  and  careful  plan- 
ning when  designing  new  shops  to  provide  proper  tracks 
and  facilities  which  will  co-ordinate  with  production  sys- 
tems or  schedules  best  adapted  to  maximum  output  at  mini- 
mum cost. 


On  the  basis  of  experience  with  electric  traction  on  the 
Norfolk  &  Western,  the  American  Railway  Engineering  Asso- 
ciation's Committee  on  Electrification  concludes  that  44,000  volt 
current  for  transmission  and  11,000  volt  single-phase  current  tor 
the  overhead  line  are  practicable  for  lines  having  heavy  gradient^ 
and  heavy  traffic,  and  that  probably  this  system  will  effect  a 
saving  of  at  least  12  per  cent  of  the  total  annual  expenditure  as 
compared  with  steam  operation. 


At  the   McKees  Rocks  Plant  of  the  Pressed  Steel  Car  Company 


Some  Failures  of  Chilled -Iron  Car  Wheels 

Chemical  Specifications  Proposed  to  Improve  Serv- 
ice— Im^portance  of  Low  Percentage  of  Phosphoriis 


'■■   ■  .-y 


BY  H.  J.  FORCE 

Chemist  and  Engineer  of  Tests,  Delaware,  Lackawanna  &  Western 


THE  cast  iron  wheel  has  a  marvelous  history.  Approxi- 
mately 26,000,000  chilled-iron  wheels  are  now  in  use 
in  the  United  States  and  Canada,  under  freight  cars, 
passenger  coaches,  refrigerator  cars,  engine  tenders,  city 
street  cars,  interurban  cars  and  electric  locomotives.  Eighty 
to  ninety  per  cent  of  all  the  equipment  in  the  United  States 
and  Canada  is  equipped  with  cast  iron  wheels.  The  annual 
production  in  the  United  States  is  approximately  three  mil- 
lion wheels,  some  of  which  are  exported  to  France,  Russia, 
Italy  and  other  foreign  countries.  A  large  proportion  of 
the  total  production  is  required  for  repairs. 

It  is  the  object  of  this  paper  to  point  out  such  recom- 
mendations and  changes  as  are  thought  to  be  necessary  in 
the  chilled-iron  wheel.  It  is  well  known  that  during  the 
past  few  years  railway  cars  have  been  loaded  to  greater 
capacity;  heavier  equipment  has  been  placed  on  many  lines; 
many  roads  are  using  rails  much  heavier  than  a  few  years 
ago;  roadways  are  rock  ballasted,  and  are  very  largely 
equipped  with  tie  plates.  This  rigid  track  construction  has 
placed  a  greater  duty  upon  the  chilled-iron  wheel,  a  condi- 
tion which  it  is  felt  the  manufacturers  fx)ssibly  have  not 
realized,  for  little  or  no  effort  has  been  made  to  improve  the 
quality  of  the  wheels  to  meet  these  severe  conditions. 

The  cast  iron  wheel  is  about  the  only  part  of  railway 
equipment  which  is  not  purchased  to  a  chemical  specification; 
yet  it  is  the  most  impx)rtant  part  of  such  equipment.  The 
failure  or  breakage  of  one  wheel  in  a  train  almost  invariably 
results  in  derailment.  Such  chemical  specifications  as  have 
been  recommended  are  not  generally  acceptable  both  to  the 
manufacturer  and  the  consumer.  It  is  generally  conceded 
that  unless  an  improvement  is  made  in  the  quality  of  cast 
iron  wheels,  the  railway  lines  will  be  forced  to  give  careful 
consideration  to  the  use  of  steel  wheels,  with  the  hope  that 
fewer  failures  will  result  in  service. 

A  study  of  the  service  condition  of  cast  iron  wheels  leads 
to  the  opinion  that  this  wheel  can  be  greatly  improved,  and 
that  it  will  be  found  to  be  satisfactory  under  nearly  all 
equipment.  It  has  been  claimed  that  the  ordinary  wheel 
on  certain  lines  is  satisfactory.  This  may  be  true  where 
such  lines  do  not  have  any  lengthy  and  heavy  grades,  but 
where  these  grades  do  exist  failures  from  cast  iron  wheels 
are  constantly  resulting;  and  as  every  class  of  equipment  is 
liandled  over  these  lines,  it  is  necessary  that  the  wheels  on 
all  lines  be  made  of  the  best  possible  composition. 

During  the  year  1920,  42  failures  occurred  from  broken 
wheels  on  the  lines  of  the  Lackawanna,  and  with  verj'  few 
exceptions  these  were  on  foreign  cars.  For  1921  14  failures 
have  occurred  which  caused  derailments. 

Table  I — Wheels  Wobn  Out  in  Service 
(All  Values  in  Per  Cent) 


tion.  It  will  be  noted  that  in  most  cases  these  wheels  meet  the 
requirements  of  the  specifications  recommended  later, 
although  no  effort  apparently  was  made  to  make  the  wheels 
to  any  specification.  The  table  shows  the  fact  that  the  com- 
position as  to  phosphorus  and  sulphur,  and  especially 
silicon,  is  fairly  satisfactory.  It  should  also  be  pointed  out 
that  the  wheel  with  the  lowest  sulphur  and  lowest  phosphorus 
apparently  gave  the  best  service.  The  higher  silicon  wheels 
in  all  cases  showed  more  wear  than  lower  silicon  wheels.  On 
the  other  hand,  it  is  believed  that  the  combined  carbon  con- 
tent, which  in  one  case  is  as  high  as  0.99  per  cent,  is  out- 
side the  limit  for  a  cast  iron  wheel  which  would  give  the 
best  service.       •.-,■■:• 

■•..-•  Table  II — Wheels  Failed  in  Sksvice  ,=•..  ^■■:... 

(All   \alues  in   Per  Cent)  .'   •  ". 


Mark 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
IS 


Cast 
S-27-17 


4-1S-1S 
5-28-13 
3-28- '8 
6-28-20 
8-21-19 
3-14-18 
3-  9-20 

10-13-17 
9-   3-19 

12-.30-18 


Total  Graphitic 
carbon    carbon 


2-17-15 


3.24 
3.36 
3.35 
3.37 
3.34 
3.34 
3  22 
3.20 
3.19 
3.34 
3.19 
3  33 
2.32 
3.12 
3.32 


2.24 
2.13 
2.46 
1.87 
2.19 
2.10 
!.91 
1.99 
2.24 
2.1.=; 
2.16 
2.24 
2.34 
2.14 
2.20 


Com- 
bined 
carbon 
1.01 
1.23 
0.89 
1.50 
1.14 
1.24 
1.31 
1.21 
0.95 
l.!9 
1.03 
1.08 
0.98 
0.98 
1.12 


Phos- 
phorus 

0.420 
0.430 
0.440 
0.384 
0.388 
0.386 
0.354 
0.384 
0.364 
0.428 
0.408 
0.370 
0.420 
0.420 
0.400 


Sulphur 
0.176 
0.191 
0.200 
0.182 
0.199 
0.146 
0.193 
0.261 
0.171 
0.185 
0.138 
0.197 
0.I7S 
0.219 
G.190 


Man- 
ganese 

0.57 
0.41 
0.65 
0.39 
0.52 
0.36 
0.52 
0.67 
O.50 
0.52 
0.38 
0.60 
0.79 
0.72 
0.43 


Sili- 
con 

0.70 
0.82 
1.06 
0.75 
0.75 
0.76 
0.80 
0.88 
0.84 
0.69 
0.70 
0.76 
0.73 
0.93 
0.68 


Com- 

Total 

Graphitic 

bined 

Phos- 

Man 

Sili- 

Wark 

Cast 

carbon 

carbon 

carbon 

phorus 

Sulphur 

ganese 

con 

.\    .. 

..   9-2015 

3.31 

2.32 

0.99 

0.360 

0.154 

0.49 

0.70 

H    .. 

. .   6-  2-16 

3.53 

2.77 

0.75 

0.308 

n.l36 

0.66 

0.73 

r  .. 

..   7-  2-13 

3.17 

2.13 

0.98 

0.304 

0.155 

0.55 

0.65 

1)    .. 

..   8-24-12 

3.08 

2.15 

0.93 

0.26O 

0.122 

0.43 

0.59 

Four  wheels  were  selected  from  a  number  of  wheels  which 
had  been  worn  out  and  marked  A,  B,  C  and  D.  Table  I 
shows  the  date  each  wheel  was  cast,  and  gives  the  composi- 

*Froni  a  paper  presented  at  the  annual  meeting  of  the  American  Society 
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Table  II  shows  a  list  of  wheels  which  failed  in  service 
and  in  each  case  caused  a  serious  derailment.  Note  here 
the  high  combined  carbon,  high  phosphorus  and  uniformly 
high  sulphur,  in  some  cases  low  manganese,  and  in  many 
cases  high  silicon.  Wheels  of  this  composition  should  not, 
under  any  circumstance,  be  placed  in  ser\'ice.  It  will  be 
noted  that  some  of  these  wheels  gave  very  little  service,  and 
it  is  safe  to  say  that  the  wheels  were  shipped  without  the 
knowledge  of  the  manufacturers  as  to  their  chemical  compo- 
sition. 

Analyses  were  taken  on  a  number  of  wheels  made  on  dif- 
ferent dates  by  three  different  wheel  foundaries,  the  majority 
Ijeing  cast  in  1920.  Foundr>'  B  was  asked  to  furnish  wheels 
with  not  over  0.35  per  cent  phosphorus,  but  analysis  showed 
considerable  high  phosphorus.  This  was  the  first  attempt 
of  this  foundrv'  to  make  wheels  to  a  chemical  specification. 
The  same  request  was  made  of  foundry  A,  and  in  this  case 
all  wheels  conformed  to  the  specification  as  to  phosphorus. 
In  foundr}'  N  effort  was  then  made  to  have  the  wheels  con- 
tain not  over  0.32  per  cent  phosphorus.  In  ever}-^  case  the 
wheels  conform  very  closely  to  the  specification,  and  it  is' 
felt  that  no  undue  hardship  will  be  imp>osed  upon  the  wheel 
makers  to  have  phosphorus  not  over  0.32  per  cent  and  that 
a  better  and  safer  wheel  will  in  every  case  be  produced. 

It  is  not  contended  that  a  chemical  requirement  will  at 
once  eliminate  all  wheel  failures,  for  it  is  possible  that  an 
occasional  wheel  will  fail  in  service  from  inferior  compo- 
sition due  possibly  to  some  oversight  on  the  part  of  a  work- 
man in  the  foundry. 

In  order  to  show  the  necessity  for  chemical  requirements 
in  a  specification,  attention  is  called  to  an  analysis  of  252 
wheels  from  28  different  foundries  that  were  being  removed 
in  our  shop  in  the  ordinarv-  routine  of  operation.     No  selec- 

.•^■■:^' :■■■■■■..  ...,:.■  y 
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Incoming  cars  may  he  swiulicd  to  tracks  so  arranged  that 
similar  classes  of  heavy  repairs  are  seurei^ated  as  far  as 
practically  possible.  For  example,  a  ^rou[)  of  ten  1k)x 
cars  which  re(|uire  from  40  to  M)  man-hours  each  for  com- 
plete rejKiirs  are  kx'ated  on  track  numl>er  1  in  the  shop. 
A  master  schedule  may  lie  made  u])  hy  the  supervisor  in 
such  manner  tliat  this  track  of  ten  cars  may  l>e  switched 
completed  on  the  >ame  day,  or  two  consecutive  day>.  Al- 
though these  cars  are  estimated  to  retjuire  repairs  extend- 
ing (jver  j)eriiKls  of  five  to  ten  days  for  one  man,  yet  they 
Avill  all  prohal)!}'  i^o  <;ut  in  three  or  four  days  when  all 
gani^s  work  continuously  on  them.  The  master  schedule 
for  this  ten-car  ijroup  would  then  he  made  up  for  the  av- 
erage tiine  allowetl.  say  three  and  one-half  days,  and  the 
major  items  of  W(jrk  scheduled  in  proper  se(|uence  in  the 
same  manner  as  for  any  other  class  of  e«|uipment,  except 
that  time  allowances  are  yiven  in  hours.  It  may  he  ftmnd 
desiral)le  to  hulletin  a  tjeneral  or  track  sho|)  sheet  in  scmie 
convenient  hxation  where  all  foremen  can  keej>  jHisted  re- 
Uardinii  the  schedule  allowances  for  their  uanizs.  I)u|)li- 
cate  sheets  may  he  .^iven  foremen  of  departments  whose 
Ijeadquarters  are  .Ncme  distance   from   the   main   -hop. 

Mo\iii^  (>an<!s  v>.  Moving  Cars 

Daily  dela)  sheets  should  U-  issued  covering  each  track 
or  yroup  of  car>  exactly  as  done  for  pa.s.^en,ner  car  units 
described  previously.  The  most  successful  freiuht  car 
.■^chedulinLT  is  ohvi(>usly  dejK'ndent  upon  lari^e  o|)erations. 
sufficient  material  antl  su|)ijlies,  and  a  complete  ors^ani/a- 
tion  which  will  enable  men  to  he  hii^hly  classified  into  spe- 
cial jianus.  One  lart^e  railroad  has  developed  the  uan^: 
plan  as  follows.  Iiuomini;  cars  are  switched  to  several  ad- 
jacent track.-,  care  beinu  used  to  .-ejiarate  cars  by  rei)air 
and  e(|uipment  (lasses  as  far  as  jyossible.  Specialized  iiani;s 
beyin  work  on  track  number  1,  when  work  is  finished  they 
})ass  to  track  numla-r  1  and  so  on  to  the  la>t  track.  I'.at  h 
ildUii  is  scheduled  and  checked  for  the  number  of  hours 
allowed  f((r  dcnn^  the  work  v.n  all  of  tiie  (ar-  on  each 
track.  A  delay  sheet,  for  exam|)le.  miiiht  read  ])artiall\  as 
follows:  "Gam:  number  2.  strippimr.  track  number  .>.  1 
hour  late,"  etc.  There  should  he  a  -trijipim;  ^amz.  sill 
iian^.  draft  riyuinLj  yanu.  paint  and  stemil  u'ani:.  etc.  as 
f<;und  iK'st  suited  to  Icxal  conditions.  SjK'cialized  work- 
ing: iiamjs  eliminate  dead  time  and  many  lariie  car  shops 
have    (lemon-trated    that,    as    in    hjccmcjtive    -hop    jiradice. 


the  u."^e  of  groups  of  men  or  gangs  always  results  in  in 
crea.sed  C/Utput  with  lowered  costs.  Scheduled  shifting  ganL 
will  enable  the  supervision  to  easily  check  up  their  nii ; 
Icxating  them  on  a  certain  track  at  a  stated  time. 

Some  freight  car  shops  have  adopted  an  opposite  plan  !, 
having  the  gangs  stationar}'  and  moving  the  cars.    Cars  ar 
switched  to  tracks,  separated  by  repair  and  eijuipment  clas- 
and  scheduled   in  the  same  general  manner  as  outlined   : 
preceding  paragraphs.     As  fast  us  one  class  of  work  on 
car  is  comjiletcxl  by  a  gang,  it  is  moved  forward  to  the  lu 
gang   organized    to   handle   the    repairs   needed.      Oi>jecti( 
may  he  raised  that  fre(|uently  switching  or  moving  cars  ad. 
to  the  expense,   but   this  may   be  off.-et   to  some  extent   ' 
savings  incident  to  {)ermanently  kxated  riveters,  forges  aii 
other  heavy  tools  and  appliances.     It  is  i>ossil)le  that  nii  , 
may   wait   for  wdrk  in  some  cases  or  for  a  car  movenui  ■ 
thereby  losing  time  which  jK)ssibly  wcjuld  not  develop  if  t; 
gangs  moved  and  the  cars  remained  .>itaticmary.     These  tw 
plans    should    be    thoroughly    tested    and    data    furnislii  ; 
which  will  definitely  state  the  advantages  and  disadvantau. 
of    each    and    make    positive    recommendations    for    futu; 
guidance. 

There  is  no  question  regarding  the  advisability  of  extern! 
ing  ])ractical,  up-to-date  scheduling  and  routing  methods     ■ 
j)a.ssenger  and  freight  car  rej)air  shops.    Just  what  form  ti.. 
necessar}-  schedules  and  sheets  will  finally  as.>iume  has  not 
yet   been  thoroughly   worked  out   and   published.      It   is  in  t 
difficult  to  handle   the  car  dej>artment  situation,   but  .S(jnu 
tracks  must  eventually   he  relaid,  cars  must  he  more  car* 
fully   grouped   and   spotted   and   more   .><j)ecial   gangs  org;ii. 
ized.     There  is  a  large  field  for  thought  and  careful  plan 
ning    when   designing   new   shops    to   provide    proper   track- 
and    facilities   which   will   co-ordinate  with   i>roduction   s\ - 
tems  or  .-schedules  iK'St  adapted  to  maximum  output  at  miiii- 
mum  cost. 


0.\  THK  itAsis  oi  K\i-KKiK.\(  K  with  clrctric  traction  on  •' 
Xorfoik  &  Western,  tlu-  AnuTiran  R.iiKvay  Iuit;inctring  ,\>-' 
ciatiun's  Committee  on  KKctriiK-ation  concliulo.s  that  44,000  m 
current  lor  transmission  and  ll.UK)  volt  sinj;le-phase  current  '■ 
the  overhead  line  are  practicable  for  lines  having  heavy  sradi*' 
and  iieavy  traffic,  and  tliat  i>rolial)ly  this  system  will  etYcci 
saviny  of  at  least  12  per  cent  of  the  total  annual  e\pen(litur<  . 
compared   with   ste.um  ojieration. 
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Some  Failures  of  Chilled -Iron  Car  Wheels 


■X- 


Chemical   Specifications   Proposed   to   Improve   Serv- 
ice-— Importance  of  Low  Percentage  of   Phosphorus 

BY   H.  j.   FOKCK 

Chemijit   anil    Engineer   of  Tot.-.   Delaware.    Lackawanna   &    We-tern 


THE  cast  iron  wheel  has  a  marvelous  history.  Approxi- 
niately  26,0()O,()()()  chilled-iron  wheels  are  now  in  use 
in  the  United  States  and  Canada,  under  freight  cars, 
passenger  coaches,  refrigerator  cars,  engine  tenders,  city 
nreet  cars,  interurhan  cars  and  electric  locomotives.  Eighty 
to  ninety  per  cent  of  all  the  equipment  in  the  United  States 
and  Canada  is  equij)ped  with  cast  iron  wheels.  The  annual 
])roductiGn  in  the  United  States  is  approximately  three  mil- 
lion wheels,  some  of  which  are  exported  to  France,  Russia, 
Italy  and  other  foreign  countries.  \  large  proportion  of 
the  total  j)roduction  is  re(juired  for  repairs. 

It  is  the  object  of  this  paper  to  point  out  such  recom- 
mendations and  changes  as  are  thought  to  be  necessar}-  in 
ihe  diilled-iron  wheel.  It  is  well  known  that  during  tlie 
j)ast  few  years  railway  cars  have  been  loaded  to  greater 
capacity;  heavier  equijmient  has  been  placed  on  many  lines; 
many  roads  are  using  rails  much  heavier  than  a  few  years 
ago;  roadways  are  rock  ballasted,  and  are  very  largely 
•  quipped  with  tie  plates.  This  rigid  track  construction  has 
jihiced  a  greater  duty  upon  the  chilkxl-iron  wheel,  a  condi- 
tion wliich  it  is  felt  the  manufacturers  possibly  have  not 
realized,  for  little  or  no  effort  has  been  made  to  improve  th*; 
quality  of  the  wheels  to  meet  these  severe  conditions. 

The  cast  iron  wheel  is  about  the  only  part  of  railway 
equipment  which  is  not  purchased  to  a  chemical  specification; 
yet  it  is  the  most  important  part  of  such  equipment.  The 
failure  or  breakage  of  one  wheel  in  a  train  almost  invarialtly 
results  in  derailment.  Such  chemical  specifications  as  have 
licen  recommended  are  not  generally  acceptable  both  to  the 
manufacturer  and  the  consumer.  It  is  generally  conceded 
tliat  unless  an  improvement  is  made  in  the  f|uality  of  cast 
inm  wheels,  the  railway  lines  will  be  forced  to  give  careful 
(onsideration  to  the  use  of  steel  wheels,  with  the  hope  that 
fewer  failures  will  result  in  service. 

.\  study  of  the  service  condition  of  cast  iron  wheels  leads 
\()  the  (j])inic)n  that  this  wheel  can  be  greatly  improved,  and 
that  it  will  be  found  to  be  satisfactory  under  nearly  all 
rquipmenl.  It  has  been  claimed  that  the  ordinary  wheel 
on  lertain  lines  is  satisfactory.  This  may  be  true  where 
■^uch  lines  do  not  have  any  lengthy  antl  heavy  grades,  but 
'\here  the.-e  grades  do  e\i>t  failures  from  cast  iron  wheels 
'ire  constantly  resulting;  and  as  every  class  of  equijjinent  i.s 
ii'andled  over  these  lines,  it  is  necessan-  that  the  wheels  on 
■11  lines  1m.-  made  of  the  ])v>t  juissible  composition. 

During  the  \ear  U)20,  42  failures  occurred  from  broken 
wheels  on  the  line-  of  the  Lackawanna,  and  with  very  few 
<'\ce])tions  the>e  were  on  foreign  cars.  For  1021  14  failure- 
I'.ive  occurred  which  caused  derailments. 

Tm-le   T — W'liFKL?   Worn   On    ix   .Sfkvicf.   ^  ■ 

CAII    \' .nines  in    Per   Cent) 

('run-  - 

Tof.-il  r.iai'hitic  l-ine.l  I'h,  s-  Man-  SiH- 

^l:lrk  r.TSi  ca'tv-n    c.Trbon  carlxm  (.liLrifi  .'>ii1ijlMir  s;"H'>c  ecu 

\    <J-2ft-l^  3.."1  i..'-'  0.00  (1.360  0.i,=;4  0.4-1  0.70 

.     ■'•    6-   2-16  .'.?."  2.77  0.7.S  0..^nS  ii.]:,(,  ().(,<.  0.7.> 

:    '' 7-  2-1.^  .Vir         2.1.-!  O.OS  (I. .^04         0.1.=;.'         (tS$  0.65 

!>    8-24-12         .^.OR         2.15         O.OJ  0.260         0.1J2         0A3  0.59 

Four  wheels  were  selected  from  a  number  of  whee1>  which 
Is  id  been  worn  out  and  marked  A,  li,  C  and  I).  Table  I 
?'iows  the  date  each  wheel  was  cast,  and  gives  the  composi- 

■J-V'im  a   paper  presented  at  tlie  nnniial  meeting  of  the  -\merican   Society 
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tion.  It  will  be  noted  that  in  most  ca.scs  these  wheels  meet  the 
requirements  of  the  si)ecifications  recommended  later, 
although  no  effort  aj)parently  was  made  to  make  the  wheels 
to  any  sjx.*cification.  The  table  .«hows  the  fact  that  the  com- 
position as  to  phosphorus  and  sulphur,  and  especially 
silicon,  is  fairly' satisfactory.  It  should  also  be  jn^inted  out 
that  the  wheel  with  the  lowe.<t  sulpliur  and  lowest  phosphorus 
apparently  gave  the  lx\'5t  ser\-ice.  The  higher  silicon  wheels 
in  all  cases  showed  more  wear  than  lower  silicon  wheels.  On 
the  other  hand,  it  is  iK'lieved  that  the  combined  carbon  con- 
tent, which  in  one  ca.-e  is  as  high  as  0.Q9  {xt  cent,  is  out- 
side the  limit  for  a  cast  iron  wheel  which  would  give  the 
best  service. 

T.vi-.ir   11 — Wheels   F.Mi.En   ix   Sekvitk 

i  .\\\    X'riltie-   in    IVr   ('«titi 

r.ni- 

T<'ta1   (ir.ii'liitic  hine<l  I'!ii>>.  M.tii-  Sili- 

carbMi    carhnn  carl>in  ph'TUs  SiUpluir  gaiiese  con 

.V.M          J. 24  1.01  O.420  0.176          0.57  0.70 

:>.M>          2.1.?  1.2.?  ii.4.?0  0.191          0.41  i)MS 

.>             ......          .?.,'?*        2.40  0..v'0  n.44^1  0.200         0.65  1  06 

4  4-15-1«          ,?.?"           1.S7  1.50  (l..?84  0.182          ((..^Q  <l  75 

5  5-2S  1,5         S  34         MO  l.H  0.38«  0.190         0  52  0.75 

6  ?-28-»S         .V34          2.10  1.24  0..TR6    .      0.146         0.36  0.76 

7  6-iS-2()  .^.22  1.01  1.31  0.354  0.193  0.52  o.gO 
S  ti^l-IO  3._>i  :.9^.  1. 21  ii.3)*4  n.2f'l  (i.67  O.K« 
0             M4-^S         3.1<1         2.24  0.05  0.364  0.171         O  50  0.84 

M  .?■   '>.20  .?.34  2.15  1.10  <).4-'S  0.1S5  0.52  u.69 

11  l'»-13  17  3.10  2.16  1.03  0.408         0.138  0.3X  (i  70 

12  0     3-10  3  33  2.24  1.08 

13  12-.?0-18  }.3J  2.31  O  OS 

14  3A2  2.14  0.98 

15  .'-17  15  }..^2  2.2'^  1.12 


-Mark  fast 
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O.408  0.138  0.38  0.70 

0.370  0.107  0.60  0.76 

0.42i>  ().I75  .^).79  0.73 

O.420  0.2^19  !vr.7'J  fi  03 

0.400  0.190  0.43  0.68 


Table  II  shows  a  list  of  whivls  which  failed  in  service 
and  in  each  case  caused  a  .^erious  derailment.  .Vote  lure 
the  high  combined  carbon,  high  phosphorus  and  unifomilv 
high  sul|)hur,  in  .<ome  ca.<es  low  mangane.<e.  an<l  in  manv 
( ases  high  silicon.  Wheels  of  tin's  composition  should  not, 
under  any  circumstance,  be  placed  in  -ervice.  It  will  be 
noted  that  .<ome  of  these  wheels  gave  verA*  little  .service,  and 
it  is  safe  to  say  that  the  wheels  were  shipped  without  tin- 
knowledge  of  the  manufacturers  as  to  their  chemical  comiM>- 
-ition. 

.\nalyses  were  taken  on  a  numlxr  of  wheels  niacle  on  dif- 
ferent dates  l)y  three  different  wheel  foundarie>,  tlie  majoritx" 
being  ca.^t  in  1020.  Foundry  li  was  asked  to  furnish  wheels 
with  not  over  0..>5  ]xr  cent  ])lio>phorus.  but  anahsis  showecf 
considerable  high  })hos|)horus.  This  was  the  first  attem|>! 
of  this  foundry  to  make  wheels  to  a  chemical  S|->ecirication. 
The  same  rec|uest  was  made  of  foundry  .\.  and  in  this  case 
all  wheels  conbirnied  to  the  specification  as  to  phosjihorus. 
In  foundr}-  X  effort  was  then  made  to  have  the  wheels  con- 
tain not  over  0.32  ]^er  cent  phosjihorus.  In  everv  case  the 
wheels- conform  very  closely  to  the  specification,  and  it  i< 
felt  that  no  undue  hardship  will  be  imposed  ufXHi  the  wheel 
makers  to  have  phosphorus  not  over  0..>2  jxt  cent  and  that 
a  better  and  safer  whcvl  will  in  ever>-  case  lx»  produced. 

It  is  not  contended  that  a  chemical  requirement  will  at 
once  eliminate  all  wluvl  failures,  for  it  is  possil)le  that  an 
occasional  wheel  will  fail  in  service  from  inferior  compo- 
sition due  possibly  to  some  oversight  on  the  part  of  a  work- 
man in  the  foundry. 

In  order  to  show  the  necessit\-  for  chemical  requirements 
in  a  specification,  attention  is  called  to  an  analysis  of  252 
wheels  from  28  different  foundries  that  were  Ixing  Removed 
in  our  shop  in  the  ordinary  routine  of  operation.     Xo  .<elec- 
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tioo  whatever  was  made;  the  wheels  were  taken  just  as  they 
•, :  -  came  into  the  shop  to  be  removed  for  the  various  causes 
•  !•  cited  below: 

■■:....     Cause  of  removal  Number  of  wheels       Average  life 

"    ..          Brake   bums 31  5  yr.  1   mo. 

Cracked    plates    61  4  yr.  5  m^. 

Seamy    rims    31  6  yr.  11   mo. 

Worn    flanges    56  .                  7  yr.  8  mo. 

Worn  through   chill 4  '    "  ...  .       7  yr.  2  mo. 

Shelled    out    33  '             6  yr.  6  mo. 

Seamy    treads     4  .   .:'  .       4  yr.  0  mo. 

Slid    flats 35  3  yr.  4  mo. 

Chipped    rims   .:.i4. 7  8  yr.  1  mo. 

;-^'--  ■•:  T0MW  ..•••  •'••.♦  • 25- 

..:.  The  average  life  of  these  252  wheels  was  5  years  and  5 
months.  The  total  percentage  of  cracked  plates  in  this  lot 
is  approximately  24  per  cent.  Taking  this  as  an  average^ 
the  total  number  of  wheels  removed  for  cracked  plates  during 
a  period  of  twelve  months  on  the  Lackawanna  would  be 
approximately  8,000. 

In  our  judgment,  the  cracking  of  plates  is  due  very  largely 
to  inferior  chemical  composition.  Seamy  rims  and  seamy 
treads  are  as  a  rule  due  to  foundry  practice,  and  are  usually 
the  result  of  metal  being  poured  at  too  low  a  temperature. 
It  is  hardly  necessary  to  call  the  attention  of  the  manufac- 
turer to  the  necessity  of  immediate  improvement  in  both 
manufacture  and  composition  of  cast  iron  wheels. 

It  is  recommended  that  the  question  of  drop  test  and  ther- 
mal test  be  carefully  investigated.  We  believe  these  tests 
should  be  made  as  severe  as  possible,  so  that  none  but  good 
wheels  may  be  shipped. 

The  Association  of  Manufacturers  of  Chilled  Car  Wheels 

has  given  assurance  that  the  manufacturers  are  anxious  to 

lend  all  possible  assistance  in  the  production  of  a  first-class 

wheel.    The  following  specification  is  therefore  recommended, 

;      covering  all  weights  of  chilled-iron  wheels : 

,.:'■•    .\-         •...    -.  ••.;••..  SPEClFlC.fTIOK    A 

■"=•••   •■^-  Percent 

«  Total    carbon     3.00  to  3.65 

:':■.  Combined    carbon     0.45  to  0.85 

"-•'••  Manganese ■    0.50  to  0.75 

.  :.     ■'  Phosphorus Not  over  0.32 

•■-;■..  Sulphur     ^°'  °"''«'''  2H 

..:•  Silicon     0.45  to  0.75 

It  is  felt  that  the  heavier  wheels  which  are  now  being 
V^.  recommended  will  have  a  further  tendency  to  reduce  failures. 
■  It  is  recommended  that  special  consideration  be  given  to 
a  wheel  which  contains  a  small  percentage  of  nickel  and 
chromium,  as  indicated  in  specification  B.  Wherever  wheels 
of  this  composition  have  been  placed  in  service,  the  results 
have  been  highly  satisfactory;  and  the  wheels  should  be 
especially  suitable  for  the  heavier  equipment.  The  increased 
cost  of  these  special  wheels  will  run  from  seven  to  ten 
per  cent. 

•'  ;.•    ■'  '.  ; ; .  .-  ■'.•',■■    !'■".      -.Specification  B 

Per  cent 

/  Total   carbon      3.20  to  3.75 

.•      V     . .  Combined    carbcn     0.40  to  0.80 

--"  :  Manganese     .0.45  to  0.65 

.       ..V.  Phosphorus     Not  over  0.15 

•  •  .  '•  Sulphur    Not  over  0.17 

^    -  :  Silicon      0.45  to  0.70 

C .'  ChromJr.m     0.10  to  0.;^5 

;.  : ;  Nickel     0.10  to  0.20 

Every  wheel  maker  understands  that  while  his  metal  may 
be  of  the  proper  composition,  an  inferior  wheel  can  be  pro- 
: ':  .  duced  due  to  faulty  foundry  practice,  such  as  allowing  wheels 
to  be  cold  when  pitting,  or  maintaining  pits  in  improf)er 
condition.  However,  if  the  foundry  practice  is  correct  and 
the  wheels  are  of  the  proper  chemical  composition,  there  is 
every  reason  to  believe  that  a  good,  safe,  cast  iron  wheel 
can  be  produced.  The  drop  and  thermal  tests,  together 
with  an  examination  of  the  fracture  and  depth  of  chill, 
usually  reveal  the  method  of  foundry  operation. 

The  majority  of  the  failures  of  wheels  previously  cited 
occurred  near  the  bottom  of  long,  heavy  grades,  probably 
due  to  the  elevated  temperatures  which  the  wheels  attained. 
In  nearly  all  cases  failure  occurred  by  rupture  of  the  plate, 


and  it  is  important,  therefore,  that  the  composition  be  con- 
trolled so  that  as  much  strength  as  possible  may  be  obtained 
and  the  wheel  enabled  to  withstand  the  elevated  temperatures 
developed  on  all  heavy  grades. 

With  the  increase  in  weight  of  the  wheel,  the  heavier 
plates  and  thicker  flanges,  there  is  good  reason  to  believe 
that  the  cast  iron  wheel  will  continue  to  serve  the  railwavs 
of  the  United  States  for  many  years  to  come. 


Standardizing   Car  Equipment 

The  National  Association  of  Owners  of  Railroad  Securi- 
ties recently  appointed  a  Board  of  Economics  and  Engineer- 
ing to  study  the  methods  of  effecting  economies  in  the  opera- 
tion of  the  railroads.  L.  B.  Stillwell,  consulting  engineer 
and  one  of  the  members  of  the  board,  in  the  hearings  before 
the  Senate  Committee,  presented  the  report  of  the  board  on 
the  subject  of  rolling  stock.  Mr.  Stillwell  advocated  having 
cars  owned  and  maintained  by  an  equipment  corporation 
with  a  view  to  effecting  standardization,  improvements  in 
design,  construction  and  maintenance,  and  the  stabilizing  of 
orders  and  maintenance  work.  An  abstract  of  the  statements 
submitted  by  Mr.  Stillwell  is  given  below. 

Among  the  objectives  toward  which  the  board  has  planned 
to  direct  its  investigation  and  efforts,  the  following  may  be 
mentioned:  (a)  Further  standardization  of  freight  and  pas- 
senger cars,  (b)  Stabilizing  of  orders  for  new  equipment  and 
for  replacement  and  repairs,  (c)  Establishment  of  a  system  of 
periodic  repairs  of  freight  cars,  (d)  Strengthening  or  retirement 
of  weak  cars,  or  their  restriction  to  local  service  on  home  line>. 

Freight  Cars 

Standardization  of  freight  cars  as  affecting  interchangeability 
has  already  been  accomplished  in  large  degree.  The  railroads 
are  using,  however,  even  in  identical  service,  cars  differing 
materially  in   strength,   weight,   capacity  and  durability. 

From  the  experience  gained  in  operating  these  cars,  a  limited 
number  of  standard  types  and  sizes  should  be  selected  or  de- 
veloped for  interchange  service  and  thereafter  adhered  to,  ex- 
cept in  special  cases  where  the  reasons  for  deviation  may  un- 
questionably be  controlling. 

Standardization  should  not  preclude  development  and  improve- 
ment in  design  and  material,  but  should  secure  interchangeability 
as  regards  component  parts,  and  it  should  define  minimum  limits 
of  strength  of  essential  parts.  This  can  be  done  without  sacri- 
ficing the  advantages  of  competition  between  manufacturers  in 
the  development  and  sale  of  their  specialties,  as  the  establishment 
of  minimum  limits  in  no  way  precludes  progress  by  improvement 
of  material  or  design  within  the  dimension  limits  fixed  by  the 
interchangeability  rule.  ' 

In  selecting  or  developing  standard  cars,  life  and  weight 
are  of  the  greatest  economic  importance.  For  illustration,  if 
the  country  has  2,500,000  freight  cars  and  the  average  life  is  20 
years,  125,000  cars  per  annum  must  be  purchased  for  replacement. 

If  the  average  life  could  be  increa.sed  to  30  years,  by  improved 
design  and  systematic  maintenance,  the  same  result  would  W 
accomplished  by  purchasing  83,000  cars  per  annum.  The  differ- 
ence, 42,000  cars,  at  present  prices  would  cost  about  $100,000,00<J. 

Broadly  speaking,  durability  (life)  points  toward  an  increa^ 
of  weight  in  design,  but  weight  does  not  necessarily  mean  strength. 
and  it  is  obvious  that  the  interests  of  the  railroads  call  for  • 
complete  study  and  action  which  will  secure  durability  wither  ' 
excessive  weight. 

Stabilizing  M.\ixtexaxce  •       '■ 

A  condition  which  results  in  a  very  great  increase  in  ccf^t 
of  railroad  operation  exists  in  present  repair  practice,  eacli 
road  being  supposed  to  repair  all  cars  which  develop  the  need  <  f 
repairs  while  on  its  lines. 

Obviously  the  best  interests  of  the  railway  industry  as  a  whole 
require  that  in  slack  periods  when  cars  are  plenty  such  car? 
should  be  put  into  good  condition  in  order  that  they  may  t^ 
available  when  heavy  traffic  returns.  Under  present  condition-, 
repairs   are  often  postponed  because  of  lack  of  available  fund-^- 


Relative  Economy  of  Electric,  Oil,  Gas  and  Coal- 
Fired  Furnaces* 

BY  T.  F.  BAILYt 

Rapid  elimination  of  natural  gas  as  an  industrial  fuel  and 
the  rapid  increase  in  the  price  of  fuel  oil,  coupled  with  the 
statement  of  the  United  States  Geological  Survey  that  shortly 
it  will  not  be  available  as  an  industrial  heating  medium, 
have  brought  the  attention  of  the  public  generally  to  electric 
furnaces  as  one  ultimate  type  of  equipment  that  will  combine 
not  only  accuracy  of  treatment 
to  a  degree  which  was  never 
possible  in  fuel  fired  furnaces, 
but  also  reliability  from  the 
standpoint  of  supply  of  heat, 
as  electricity  has  now  become 
the  most  common  of  all  com- 
modities. It  is  true  that  there 
is  a  considerable  thermal  loss 
in  the  transformation  of  fuel 
to  electric  energy,  nevertheless, 
the  modem  power  plant  is 
able  to  use  the  lowest  grade  of 
fuel;  while  the  fuel  used  in 
industrial  furnaces  generally 
has  been  more  expensive,  as 
well  as  more  difficult  to  obtain, 
as  is  evidenced  by  the  gas  and 
oil  situation  today. 

From  the  standpoint  of  fuel 
conservation,  it  is  of  interest 
to  note  that  even  when  taking 
into  consideration  the  thermal 
efficiency  of  a  modem  power 
plant  and  distribution  system 
of  only  15  per  cent,  and  an 

flectric  furnace  efficiency  of  an  average  of  60  per  cent,  the 
net  thermal  efficiency  for  the  entire  cycle  would  be  at  least 
9  per  cent.  On  the  other  hand,  assuming  the  same  grade  of 
fuel  could  be  used  conveniently  in  small  industrial  furnaces, 
which  are  now  mostly  fired  by  oil  or  gas,  the  efficiency  prob- 
ably would  not  run  over  5  per  cent,  and  probably  it  would 
r^  luire  a  higher  grade  of  coal.  Besides  this,  it  would  necessi- 
t'Ue  a  modified  design  of  furnace  with  a  large  combustion 
c  limber.  This  would  require  a  much  larger  floor  space  and 
\\  uld  mean  a  complete  new  plant  arrangement  in  most  pres- 
^";  installations.  On  the  other  hand,  the  electric  furnace 
Ti  uires  little  more  space  than  the  present  type  of  oil  or 
?'* --fired  combustion  furnace. 

*  rom  a  cost  standpoint,  it  is  difficult  to  make  an  accurate 
££:"iparison,  because  of  the  wide  variation  in  efficiency  of  the 

A  paper  presented  by  title  at  the  Philadelphia  conventirn  of  the  American 
•^    ^'•ty  for  Steel  Treating. 

'resident,    Electric    Fwrnace   Company,   Alliance.   Ohio. 


Foremanship  a  Profession 

The  art  of  successfully  managing  men 
surely  requires  as  much  tact  and  knowledge 
as  is  required  by  the  average  professional 
man.  True,  we  are  only  just  coming  to  a 
full  realization  of  this,  yet  how  little  atten- 
tion is  given  to  the  training  of  foremen  and 
how  little  time  the  average  foreman  is  able 
to  give  to  study  and  research. 

Are  the  managements  not  making  a  seri- 
ous mistake  in  allowing  the  foremen  to  go 
ahead  with  blinders  on,  their  views  being  re- 
stricted to  narrow  limits  which  do  not  in- 
clude a  large  conception  of  the  latent  possi- 
bilities of  the  human  element  or  the  princi- 
ples underlying  efficient  production? 


various  fuel-fired  furnaces;  but  taking  as  a  basis,  in  the  case 
of  oil  for  heat  treating  operations,  a  consumption  of  30  gal- 
lons of  oil  per  ton  of  product,  and  with  oil  at  15  cents  per 
gallon,  which  is  the  prevailing  price  at  the  present  writing, 
the  cost  would  be  $4.50  per  ton  for  fuel  only. 

With  natural  gas-fired  furnaces,  it  is  doubtful  whether  an 
efficiency  of  better  than  6,000  cu.  ft.  of  natural  gas  per  ton 
of  product  can  be  maintained,  and  at  a  price  of  50  cents  per 
1,000  cu.  ft.  the  cost  would  be  $3  per  ton  for  fuel  only.  An 
electric  furnace  of  the  same  capacity,  which  is  taken  as  1 .000 
pounds  per  hour,  would  consume  not  to  exceed  300  kilowatt 

hours  per  ton  of  material 
heated,  with  an  average  fuel 
cost  of  1^  cents  per  kilo- 
watt, which  would  bring  the 
cost  to  $3.75  per  ton  for  fuel 
only. 

Thus  it  is  to  be  noted  that 
under  average  conditions  cm 
small  sized  units,  which  are 
the  most  common  types  found 
in  the  heat  treating  industry, 
there  is  not  a  great  variation 
in  fuel  cost;  and,  after  all, 
this  is  of  minor  consideration 
when  cc«npared  with  accuracy 
of  treatment,  in  which  field 
the  electric  furnace  is  pre- 
eminently fitted  to  produce  the 
highest  quality  of  material. 
This  is  especially  tme  of  the 
electric  furnace  when  coupled 
with  automatic  control  devices, 
either  of  the  time  element  or 
pyrometer  control  t}'pe. 

In  the  larger  capacity  fur- 
.  ^•-  ^ '  naces  handling  several  tons  per 
hour,  direct  coal-fired  or  producer  gas  fired  furnaces,  which 
obtain  their  gas  from  soft  coal,  show  much  better  economies; 
but  in  similar  capacities,  electric  furnaces  also  show  better 
economies.  When  taking  into  consideration  the  recuperative 
car-type  furnace,  the  current  consumption  will  fall  when 
annealing  larger  tonnages  of  steel,  to  as  low  as  120  kilowatt 
hours  per  ton.  This  with  current  at  one  cent  per  kilowatt 
hour,  the  probable  rate  under  such  conditions  would  be  $1.20 
per  ton  for  fuel,  as  compared  with  coal-fired  furnaces  with 
coal  at  $4.80  per  ton.  This  would  mean  that  from  a  fuel 
standpoint  alone  the  producer  gas-fired  furnace  would  have 
to  have  a  consumption  of  not  to  exceed  500  lb.  of  coal  per 
ton  of  metal  heated.  Besides,  the  difficulty  of  obtaining  the 
desired  grade  of  coal  to  operate  well  in  the  producers;  the 
additional  labor  cost  for  handling  both  fuel  and  ashes  from 
the  producer;  and  the  much  larger  space  required  for  both 
the  producer  and  gas-fired  furnace  are  disadvantages. 
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From  a  labor  standpoint  the  electric  furnace  requires  the 
least  attention.  In  some  of  the  larger  units  used  in  heat 
treating,  consisting  of  two  furnaces  and  an  automatic  quench 
between,  two  men  on  the  combined  unit  will  handle  as  much 
as  three  tons  of  material  per  hour;  while  in  nonautomatic 
plain  hearth-type  fuel-fired  furnaces  several  times  as  many 
men  would  be  required. 

Still  more  important,  it  would  be  impossible  to  control  in 
this  hearth-type  fuel-fired  furnace,  the  heating  cycle  and  the 
quenching  conditions  of  the  heat  treating  operation  with  any- 
thing like  the  accuracy  obtained  by  the  automatic  electric 
equipment.  In  some  operations,  such  as  the  annealing  of 
high  carbon  high  chromium  steel,  wherein  a  definite  cooling 
cycle  is  required,  the  electric  furnace  offers  substantially  the 
only  certain  means  of  controlling  this  cooling  cycle. 

The  comparison  of  the  three  types  of  furnaces  may  be 
briefly  summed  up  in  the  statement  that  while  no  great 
.'difference  exists  in  the  actual  fuel  cost  between  the  three, 
the  electric  furnace  at  the  present  time  is  the  one  that  seems 
most  certain  of  a  continued  and  uninterrupted  supply  of 
fuel.  In  numerous  cases  the  actual  fuel  cost  may  be  higher 
with  the  electric  furnace  than  by  oil  or  gas;  but  for  the 
accuracy  of  treatment  and  from  a  standpoint  of  cost  per  ton 
of  material  which  actually  meets  the  specified  requirements, 
the  electric  furnace  probably  will  be  cheaper  than  any  of  the 
other  t\'pes,  and  can  be  depended  upon  absolutely  from  a 
production  standpoint.  '  •    •,'  '   .'  . 


A  Surgical  Operation  Performed  on  a  Locomotive 

■:   .••> v.. ;■■•:. ;■•■.•  Valve   Port*        .-,.,-.:•;.  ,■..■ 

'.:■■} ^-^ '■■■■:■■  r'y^'U  ?■         BY  M.  R.  FEELEY  •■''';■''•!?! 

General  Foreman,  Delaware,  Lackawanna  &  Western,  .; 
Hoboken,  N.  J.  '-, ; 

About  fifteen  months  ago  a  slide  valve  locomotive  operat- 
ing on  the  Delaware,  Lackawanna  &  Western  out  of  Hobo- 
ken, N.  J.,  was  reported  by  enginemen  as  leaking  steam 
under  the  cylinder  jacket  on  the  left  side.  Opening  the  steam 
chest  and  removing  the  main  valve  disclosed  a  cavity  A  in 
the  cylinder  wall  which  had  broken  through  at  this  point. 
In  the  first  attempt  to  repair  the  break  a  hole  B  was  drilled 
in  the  outer  cylinder  wall  large  enough  to  allow  for  drilling, 
tapping  and  inserting  a  plug  at  A. 

The  locomotive  was  returned  to  service  but  in  a  short  time 
was  again  reported  as  havipg  a  bad  blow,  this  time  ap- 
parently in  the  left  cylinder  packing.  At  the  first  oppor- 
tunity the  locomotive  was  returned  to  the  roundhouse,  the 
usual  tests  being  made  to  locate  the  blow.  Both  the  cylinder 
packing,  valve  seat  and  valve  packing  strips  seemed  to  be 
all  right  and  difficulty  was  experienced  in  finding  the 
trouble  until  a  light  inserted  in  the  exhaust  passage  flashed 
through  into  the  steam  port.  This  indicated  plainly  that 
the  bridge  between  the  two  ports  was  defective  but  due  to 
its  position,  the  defect  was  not  only  difficult  to  see,  but  ap- 
parently impossible  to  repair  by  welding.  The  location  of 
the  defect  is  shown  at  C  in  both  the  side  and  end  views 
of  the  cylinder.  A  careful  inspection  of  the  bridge  showed 
that  it  was  not  in  reality  cracked  but  that  the  entire  en- 
closed section  marked  C  was  thin  and  had  broken  through 
in  one  point.  The  cause  of  this  thin  bridge  and  also  of  the 
cavity  at  A  was  evidently  a  shifting  of  the  core  in  originally 
casting  the  cylinder.  As  shown,  the  thin  section  extended 
over  about  two-thirds  of  the  length  of  the  bridge. 

The  difficulty  of  repairing  this  cylinder  defect  by  welding 
was  realized  but  in  view  of  the  great  need  for  motive  pwwer 
at  that  time  and  also  to  save  as  much  money  as  possible  on 
the  job,  it  was  decided  to  see  what  could  be  done  by  weld- 
ing, the  following  method  being  used.  A  six-inch  section 
of  the   outer   cylinder   wall   was   cut   out   along   the   lines 

•.\bstract    of   an    ilK'strated    talk    before   the    Metropolitan    section    of   the 
American  Welding:  Company,  April   17,   1921. 


M  N  P.  In  addition  a  section  of  the  bridge  was  chipped  out 
along  the  lines  X  Y  Z,  in  other  words,  down  to  a  poin: 
where  the  bridge  was  of  a  normal  thickness.  The  passages 
to  the  exhaust  base  and  steam  pipe  were  plugged  and  fire- 
clay carefully  packed  in  as  shown  at  D,  leaving  a  space- 
where  the  original  bridge  had  been.  In  order  to  secure  a 
smooth  job,  the  surface  of  the  fireclay  was  covered  witli 
plastic  carbon. 

The  next  operation  before  attempting  the  actual  work  of 
welding  was  to  pre-heat  the  cylinder  carefully  and  thor- 
oughly. This  was  done  in  the  usual  manner  by  buildint: 
up  a  fire  brick  furnace  and  burning  charcoal  under  forced 
draft.  The  entire  cylinder  was  covered  top  and  bottom  and 
when  the  required  temperature  had  been  reached  (preheat- 
ing took  about  six  hours)  a  few  bricks  were  removed  from 
the  top  of  the  valve  seat  leaving  just  sufficient  space  to  get 
a  torch  down  to  the  broken  bridge.  Two  men  using  No. 
15  tip  oxy-acetylene  torches  were  employed  on  the  job,  part 
of  the  time  simultaneously  and  at  other  times  relieving  each 


y^//////////////^ 


Side  and  End  Views  Showing  Location  of  Cylinder  Defects 

other.  Continuous  use  of  the  torches  in  a  short  time  brought 
the  base  of  the  cast  iron  bridge  to  a  plastic  and  finally  a 
molten  state.  Small  broken  pieces  of  cast  iron  cylinder  pack- 
ing were  then  dropped  into  the  space  left  for  the  bridge 
where  they  melted  and  became  thoroughly  mixed  with  the 
other  iron,  gradually  building,  up  the  bridge  to  its  original 
height.  In  order  to  secure  a  good  wearing  surface  the  la>t 
half-inch  of  the  bridge  was  built  up  using  special  Norway 
cast  iron  welding  rods.  As  the  bridge  was  built  up,  the 
outer  wall  was  also  built  up. 

The  section  of  the  outer  wall  previously  removed  was 
then  fitted  back  in  place  and  welded,  thereby  completing  the 
welding  operations.  After  all  welding  was  finished,  tho 
cylinder  ha\nng  been  maintained  at  a  uniformly  high  tem- 
perature throughout,  the  cylinder  was  allowed  to  remain 
until  the  following  morning  without  removing  the  fire  brick 
furnace.  The  charcoal  gradually  burned  out  and  by  morninu 
the  furnace  and  cylinder  were  cool.  This  precaution  wa-^ 
necessary  in  order  to  reduce  internal  strains  to  a  minumum. 
The  valve  seat  was  re-faced,  the  main  valve,  steam  chest  and 
cover  being  applied  and  the  motion  work  connected  up.  The 
engine  was  then  returned  to  service  and  in  the  past  fifteen 
months  has  given  no  trouble  from  this  welding  job. 

In  a  discussion  following  Mr.  Feeley's  talk,  the  fact  was 
brought  out  that  this  welding  repair  job  saved  time  and  con- 
siderable money  over  what  it  would  have  cost  to  apply  ^ 
new  cylinder.  About  33^  days  were  required  for  makir:^ 
the  repair  and  the  cost  was  approximately  $65  for  labor  and 
material. 


Reclamation  Work  on  the  Virginian 


^  •  *  t" 


Knowledge  of  Effect  of  Heat  on  Material  Is  Essential 
for    Proper    Results    in    Reclaiming    by    Welding 

:  BY  F.   S.   TINDER 

Material  Inspector,  Virginian  Railway,  Princeton,  W.  Va.,  • 


ALTHOUGH  great  progress  has  been  made  in  reclaim- 
ing railroad  material,  reclamation  is  yet  in  its  infancy. 
Reclaiming  scrap  and  second-hand  material  by  the 
use  of  autogenous  welding  is  a  scientific  mechanical  propo- 
sition and  there  is  no  longer  any  question  of  the  results  of 
this  work  from  an  efficient  or  economical  standpoint  where 
proper  methods  are  used  intelligently. 

The  man   supervising   reclamation   work   should   have   a 


Fig.     1 — Tender     Frame     of     Mallet     Locomoti--e 

Reclamation   Yard 


as     Received     at 


knowledge  of  metals  to  be  able  to  determine  the  physical 
condition  of  castings  or  forgings  to  be  welded  and  what 
methods  should  be  used.  He  should  know  the  effect  ot' 
various  degrees  of  heat  on  the  quality  of  different  metals. 
He  should  also  be  acquainted  with  railroad  equipment  that 
he  may  know  what  stress  and  strains  the  parts  must  stand. 
In  short,  there  is  no  department  of  railroad  work  where  a 
knowledge  of  both  theory  and  practice  is  more  essential. 
The  lack  of  appreciation  of  these  facts  has  caused  a  large 
amount  of  inferior  work  to  be  done  and  the  various  methods 
of  autogenous  welding  to  be  discredited. 
Restriction  has  been  placed  on  welding  certain  parts  for 


plish  that  end.  This  article  is  intended  to  tell  of  some  of 
the  work  being  done  in  the  Virginian  reclamation  depart- 
me;nt  at  Princeton,  \V.  Va. 

Wrecked  Cast  Steel  Tender  Frame 

Fig.  1  shows  the  frame  of  one  of  the  Virginians  largest 
^lallc-t  locomotives  as  it  was  received  at  the  reclamation 
\ard.  In  addition  to  being  broken  as  shown,  each  section 
was  badly  twisted,  varying  with  the  top  surface  of  the  frame 
from  2  in.  to  4^  in.  Sections  A,  C,  D  and  E  were 
straightened  separately,  an  old  cast  steel  bumper  sill  l>eing 
used  as  a  jacking  beam  (Fig.  2).  Longitudinal  members 
were  all  heated  at  the  twisted  point  with  an  oil  burner  and 
each  section  jacked  straight  and  in  line  with  the  other.  The 
ends  of  broken  members  in  section  B  were  heated  and 
straightened  by  means  of  clamps  and  jacks.  The  end  sill 
/  was  heated  and  drawn  back  in  place  in  a  similar  manner. 
After  all  sections  were  straightened,  each  broken  part  was 
placed  in  line,  leveled,  and  the  parts  to  be  welded  prepared 
by  cutting  each  side  of  the  break  to  an  angle  of  abmit  45 
deg.  with  a  cutting  torch.     The  parts  were  preheated  and 


Fig- 


arge  Tender  Frame  as   Reclaimed   by  Welding 


Fig.  2 — Use  of  Cast  Steel    Bumper  as  Jacking    Beam 

locomotives  and  cars  by  the  American  Railway  Association; 
parts  that  could  be  successfully  welded  if  the  art  of  welding 
^ere  generally  understood.  The  importance  of  economy 
on  railroads  is  now  so  great  that  railroad  officers  recognize 
the  reclamation  department  as  an  important  means  to  accom- 


kept  hot  with  a  charcoal  fire  while  making  welds.  The  two 
large  center  members  were  first  welded,  and  to  prevent  stresses 
and  strains  being  set  up  in  any  part  of  the  frame,  care  was 
taken  to  have  the  proper  amount  of  expansion  in  these  two 
center  members.  Trams  were  used  on  each  member  liefore 
and  after  the  welds  were  made  and  the  amount  of  expan- 
sion and  contraction  carefully  noted.  This  was  so  well  taken 
care  of  that  there  was  less  than  3/32  in.  variation  in  any 
part  of  the  job.  All  welds  were  reheated  and  annealed  after 
being  completed  on  account  of  the  size  of  the  frame  (8  ft. 
6  in.  wide  by  36  ft.  long,  weight  10  tons).  All  welds  were 
made  by  the  oxy-acetylene  process.  Fig.  3  shows  the 
frame  completed.  Following  is  an  itemized  list  sho^\ing  the 
actual  cost  to  reclaim  with  the  comparative  cost  of  a  new 
frame  2^ 

Ijlfror .«i'     $305.56 

Oxweld  wfHing  rods >->  "  .      43.35        -■. 

Charcoal     ...V  1 1 .90 

Headlight  oil   for  heating ^^',"i.  36.22 

Oxygen 55.79 

Acetylene 27.14 

Total   cost ,i-.....>         $479.96 

Estimated  cost  of  new  frame,  including  freight $1,600.00 

Co.st  to  reclaim  frame 479 .  96 

Amount    saved ...*4v.»,iV-.4ii;^;.i. .   $1,120.04 

Reclaiming  Car  Couplers 

Welding  car  couplers  perhaps  is  the  most  important  work 
being  done  at  this  plant  from  a  standpoint  of  economy.  The 
cost  to  weld  couplers  is  not  more  than  one-fifth  of  the  cost 
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■    new.    There  are  now  about  3,000  welded  couplers  in  service 

■ /;         and   the  percentage  of  these  that  have   failed   on   account 

of  inferior  welds   is  less  than  one  per  cent.     Aside  from 

:_."-''■      trained  welders,  much  of  our  success  is  due  to  heat  treating. 

All  couplers  are  preheated  in  an  oil  furnace,  welded  while 

hot,  reheated  to  a  cherry  red  and  buried  in  dry  sand  to  cool 

s     •  r    slowly.     Fig.  4  shows  a  t>'pical  example  of  coupler  recla- 

X.     V  mation.     The  record  that  has  been  made  in  this  work  on  the 

'  r .  -  .  Virginian  is  of  special  significance  on  account  of  the  heavy 

;  :  . .    trains  handled.     Car  couplers  with  bent  shanks  and  guard 

V    ■"    arms  are  reclaimed  by  heating  in  an  oil  furnace  and  straight- 

;  ;    .:  ened  on  an  air  press,  which  is  a  home-made  machine  and 

.     ^      has  a  working  pressure  of  about  50  tons.     This  machine  is 

;     .V"   also  used  for  straightening  channel  and  angle  iron,  round 

..^:  ■  and   flat  bar  iron  and   various  other  distorted  material  of 

■   different  kinds.  ^      .._ 

iK?*"       ,;  ^-  •  •■  "-;  Miscellaneous  Items  '  ;  r 

".    /  ;       Locomotive  piston  bull  rings  are  being  reclaimed  by  build- 

.  ,/   .    ing  up  worn  parts,  using  Oxweld  manganese  bronze  welding 

.,»■."  rods.    This  work  results  in  a  great  saving,  both  in  time  and 

,.■.■,■.  labor,  as  well  as  material.     Various  tests  have  been  made 

.-'.....■"!.    which  show  that  the  bronze  thus  applied  outlasts  the  original 

;■/■-,'•  metal  and  also  prolongs  the  life  of  the  cylinders.     There 

':'       is  no  limit  to  the  number  of  times  pistons  can  \ie  reclaimed 

V;-'  V V  ill  this  manner.  '  •    ' 

.    ;'  ■:        Scrap  rail  frogs  and  switch  points  are  being  successfully 

"  "..:^;     reclaimed  by  building  up  worn  parts  with  No.   2   Oxweld 

.^;.  welding  rods.    When  this  metal  is  applied  with  a  carbonizing 

;....:  flame  properly  controlled,   it   gives   better  service  than   the 

■      ^i    original  metal.     A  number  of  these  welded  switch  points 

"  rf.  .'  and  frogs  are  in  use  on  the  Virginian  and  are  giving  very 

Z;^,' satisfactory  results. 

;•:.;.       Locomotive  cylinders,  throttle  boxes  and  valves,  air  pump 


Fig.  4 — Typical   Example  of  Coupler  Reclaimed   by  Welding 

(Cylinders,  brake  cylinders  and  reservoirs,  steam  pipes,  truck 
side  frames,  truck  bolsters  and  other  miscellaneous  parts 
of  locomotives  and  cars  are  being  successfully  repaired  by 
the  oxy-acetylene  process. 

There  are  many  other  things  in  process  of  reclamation  at 
this  plant  which  it  is  practically  impossible  to  enumerate. 
Brake  beams,  brake  rods  and  levers,  globe  and  angle  valves, 
maintenance  of  way  tools  such  as  tamping  picks,  clay  picks, 
',  spike  mauls,  claw  and  lining  bars  are  being  repaired.  Many 
odd  jobs  are  brought  to  the  reclamation  plant  that  in  them- 
selves do  not  mean  a  great  saving,  but  by  being  prepared  to 
do  such  work  immediately  it  is  often  possible  to  repair  and 
return  to  serA'ice  equipment  which  otherwise  would  be  re- 
placed only  after  a  long  delay.  In  addition  to  actual  work, 
the  general  influence  towards  economy  exercised  by  the 
reclamation  department  is  of  great  value. 


Device  for  Removing  Air  Compressor  Pistons 

BY  J.  H.  HAHN 
Assistant  Machine  Shop  Foreman,  Norfolk  &  Western,': ; 
Portsmouth,  Ohio 

The  illustration  shows  a  useful  device  for  removing  air 
pistons  from  the  rods  of  Westinghouse  air  compressors  i." 
all  sizes.  The  strap  is  made  of  a  piece  of  2^  in.  stock 
shaped  as  indicated  and  drilled  and  tapped  to  receive  tli 
1%  in.  hollow  screw,  which  is  threaded  10  threads  to  tlh 
inch.  The  strap  is  also  counter  bored  to  receive  the  plungir 
and   piston   rod   end.      The   upper  part   of  the   plunger  i.s 


Plunger 


■  ■-".  5  « 

; '  •  ■■     ^Q  Cap  5crevy 


Plunger  Coun-herbored 
to  Receive  End  of  Prs+on 
Rod  ^^ 

''g  Cap  Screw 


Westinghouse  Air  Compressor  Piston   Puller        ,■!...: 

detachable,  being  fixed  in  place  by  drilling  and  inserting 
a  %  in.  pin  as  shown. 

To  remove  a  piston  from  the  rod,  the  piston  head  re- 
mover is  attached  by  the  use  of  two  ^i  in.  cap.  screws  in 
11/16  in.  holes.  The  screw  is  tightened  down  as  much  as 
possible  with  a  wrench  of  proper  length,  using  the  customar)- 
method  of  preventing  the  piston  and  entire  arrangement 
from  turning  when  the  screw  is  being  tightened.  After  the 
screw -has  been  tightened  sufficiently,  a  light  sledge  hammer 
blow  on  the  plunger  will  loosen  the  piston,  when  it  can  be 
lemoved  from  the  rod.  There  is  no  damage  to  the  end  of 
the  rods,  as  is  the  case  when  they  are  loosened  by  direct 
blows  of  a  sledge  hammer. 

The  illustration  shows  the  piston  head  remover  as  it  was 
used  on  a  Westinghouse  8 5^  in.  cross  compound  air  pump- 
All  pistons  in  the  air  ends  of  Westinghouse  compressors, 
however,  have  been  drilled  and  tapped  to  receive  two  ^  in. 
cap  screws,  5^  in.  on  centers,  so  this  device  is  readily 
applicable  to  all  sizes  of  compressors. 


Class  I  r.mlroads  carried  2,249,567,625  tons  of  freight  in  l''-'0- 
Coal  and  other  products  of  the  mines  accounted  for  more  tiian 
1,200,000,006  tons,  or  53.6  per  cent;  grain  and  agricuhural  prni- 
ucts  220,000,000  tons,  or  9.78  per  cent ;  lumber  and  forest  products 
197,000,000  tons,  or  8.74  per  cent ;  meat  and  animal  prodi.  t> 
nearly  45,000,000  tons,  or  1.99  per  cent;  manufactured  .'!iJ 
miscellaneous  articles  21.91  per  cent,  or  about  493,000,000  tons. 
The  balance,  some  90,000,000  tons,  or  3.98  per  cent,  was  the 
total  of  the  "less-than-car-load"  shipments. 


Manufacturing  Standard  Locomotive  Repair  Parts 

A     Method     of     Standardizing     and     Manufacturing 
Locomotive  Repair  Parts  in  Central  Production  Shops 

BY  M.  H.  WILLIAMS         !^    - 


THE  great  importance  of  centralized  production  shops  in 
manufacturing  duplicate  locomotive  parts  at  reduced 
expense  is  becoming  recognized  more  and  more  by  for- 
ward looking  railroad  men.  Not  only  is  there  a  saving  in 
the  cost  of  manufacture,  but  both  locomotives  and  cars  are 
handled  more  promptly  through  shops  and  terminals  due  to 
the  ready  availability  of  semi^finished  parts.  Th^s  is  the 
second  installment  of  an  article  begun  on  page  451  of  the 
July  Railway  Mechanical  Engineer,  describing  the  stand- 
ardization and  manufacture  of  locomotive  parts.  Taken  in  its 
entirety,  the  article  is  worthy  of  the  most  careful  study. 

Standardized  Thread  Sizes 

The  products  of  the  central  production  shop  will  naturally 
find  their  way  into  practically  all  shops  and  engine  houses  on 
the  system  and  be  made  use  of  as  occasion  demands.     As  a 


Fig.    8 — A     Point    Thread     Gage    for    Rapid     Inspection 

result,  a  nut  tapped  today  may  be  used  on  a  crosshead  or 
similar  article  that  was  made  several  months  previously. 
Unless  the  nuts  and  threaded  portions  fit  properly  there  is 
liable  to  be  trouble  and  complaints,  therefore  interchange- 
ability  of  threads  is  an  important  feature  not  only  for  the 
good. of  the  road  but  also  for  the  good  name  of  the  central 
production  shop,  and  hence  becomes  a  problem  for  this  de- 
partment to  solve.  Standard  thread  sizes  and  limits  are 
now  well  established  for  the  regular  U.  S.  threads  such  as 
apply  to  the  regular  bolts  and  nuts  for  which  standard  and 
limit  gages  may  be  obtained  to  practically  any  degree  of  re- 
finement desired. 

Various  forms  of  threads  are  made  use  of  such  as  the  V, 
U.  S.  S.,  Whitworth,  etc.  It  is  not  proposed  to  go  into  a 
discussion  of  the  merits  of  each  of  these,  but  it  may  be  said 
that  the  U.  S.  S.  or  U.  S.  F.  is  now  becoming  generally  used 
for  all  locomotive  work.  The  U.  S.  F.  thread  has  the  ad- 
vantage that  it  can  readily  be  cut  by  dies  and  measured  by 
gages  and  thread  micrometers  and  is  therefore  to  be  recom- 
mended for  the  articles  made  in  central  shops. 

Various  degrees  of  lost  motion,  or  more  properly  speaking 
limits  between  the  sizes  of  bolts  and  nuts  have  been  recom- 
mended for  threads  used  in  the  different  trades.  On  ac- 
count of  rust  and  dirt  which  unavoidably  accompanies  loco- 
motives it  is  not  generally  considered  good  practice  to  set 
these  limits  as  close  as  is  the  common  practice  with  machine 
tool  builders  or  similar  lines  of  product.  Generally  speak- 
ing for  threads  between  y^  in.  and  1^  in.,  if  the  bolt  is  be- 
tween the  theoretical  size  and  0.004  in.  minus  and  the  nut 
'letween  theoretical  size  and  0.004  in.  plus,  all  requirements 
\v-ill  be  met  for  the  general  run  of  worL  The  exception  is 
ia  the  case  of  boiler  fittings  where  a  steam  tight  joint  is  re- 
cuired.     The  two  extremes  mentioned  if  placed  together  will 


result  in  a  loose  nut.  However,  extremes  rarely  meet  and  to 
adopt  the  limits  mentioned  will  be  following  a  practice  that 
lias  been  well  tried  out  for  locomotive  repair  work  and  parts 
iuch  as  are  generally  made  in  central  shops. 

In  order  that  there  shall  be  no  questicai  as  to  the  sizes  for 
both  the  male  and  female  threads,  standards  and  limits 
should  be  determined  to  govern  every  thread  that  the  central 
shop  is  called  upon  to  produce.  This  in  actual  practice  will 
te  found  comparatively  simple.  When  the  outside  diameter 
is  known  it  is  only  necessarj'  to  set  the  pitch  diameter  to 
agree  with  the  outside  diameter.  Tables  for  the  pitch 
diameter  may  be  found  in  Brown  &  Sharpe  and  other  cata- 
logues giving  all  necessary  information  on  this  subject.^  As 
an  illustration,  reference  to  a  catalogue  shows  that  the  pitch 
diameter  for  12  thd.  U.  S.  F.  is  0.0541  in.  smaller  than  the 
outside  diameter;  or  a  l-in.  staybolt  with  12  threads  pCT  in. 
should  have  a  pitch  diameter  0.0541  in.  less  than  1  in.  This 
equals  0.9459  in.  or  in  round  figures  0.946  in.  Pitch 
diameters  may  readily  be  measured  with  standard  thread 
microitieters. 

On  account  of  the  large  number  of  threaded  i>arts  that  the 
central  shop  is  called  on  to  produce,  it  is  necessary  that  gages 
used  for  inspection  of  these  parts  be  simple  in  construction 
and  require  the  minimum  amount  of  time  when  testing  each 
male  or  female  thread.  For  quick  inspection  of  the  male 
thread  it  is  doubtful  whether  any  gage  answers  the  require- 
ments for  minimum  time  and  accuracy  as  well  as  the  point 
gage  shown  in  Fig.  8.  This  is  a  Go  and  Not  Go  gage,  the 
two  front  points  being  set  to  go  over  a  thread  that  is  not  too 
large  and  the  second  i>air  not  to  go  over  a  thread  that  is  not 
too  small.  By  the  use  of  this  simple  gage  the  pieces  may  be 
inspected  practically  as  fast  as  they  can  be  picked  up  and 
laid  down,  with  the  result  that  a  larger  proportion  of  pieces 
will  be  tested  than  would  be  the  case  under  conditions  where 
a  cumbersome  or  unhandy  gage  is  used.  For  setting  the  two 
pairs  of  limiting  points  a  master  male  gage  is  used,  the  work 
gages  being  frequently  checked  with  these  master  gages. 

For  checking  female  threads,  limit  gages  as  shown  in  Fig. 
9  are  used.     The  smaller  end  that  is  marked  Go  should 


Fig.  9 — Limit    Female   Thread    Gage 

readily  screw  into  the  nuts  and  the  opposite  or  lariger  end 
marked  Not  Go  should  not  turn  into  the  nut.  Where  a 
large  number  of  nuts  are  tapped  with  a  single  tap  i  is  only 
necessary  to  test  about  one  nut  out  of  every  100.  Where  these 
two  forms  of  gages  are  used  a  great  improvement  has  always 
been  noticed  in  the  fitting  of  bolt  and  nut  threads. 

Staybolts  and  Boiler  Fittings 

Staybolts,  crown  bolts  and  many  fittings  used  on 
can  be  manufactured  cheaply  in  the  central  production 
for  distribution  to  other  points^  In  order  that  these  par 
shall  fit  properly  it  is  essential  that  they  be  threaded  to^ 
standard  sizes  subject  to  reasonable  tolerances.     Where  this( 
practice  is  followed  and  taps  of  correct  diameters  are  used, 
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new.  'riKTc  arc  lujw  about  .■i.OOO  welded  couplers  in  service 
and  the  percentage  of  these  that  have  failed  on  account 
of  inferior  welds  is  less  than  one  per  cent.  Aside  Ironi 
trained  wilders.  nuK  h  of  our  success  is  due  to  heat  treating. 
All  couplers  are  prelaated  in  an  oil  furnace,  welded  while 
hot,  reijeated  to  a  cherry  reil  and  buried  in  dry  sand  to  cool 
.slowly.  Fiji.  -^  >hows  a  typical  c\ani])le  of  coupler  recla- 
mation. The  reiord  that  has  l)ccn  made  in  this  work  on  the 
\  iriiiniaii  is  of  .special  si^nifu  ;uu f  on  account  ol  the  heavy 
train-  handled.  Car  couplers  with  Innt  shanks  and  guard 
arms  are  redaimetl  by  heatin.u  in  an  oil  furnace  and  straight- 
t-nrd  on  an  air  j)re.-s.  which  is  a  home-made  machine  and 
has  a  working  pressure  of  al)out  M)  tc)n>.  This  machine  i> 
al>o  u>ed  for  <traiiihtenim;  chamul  and  angle  iron,  round 
and  Hat  bar  iron  and  \ari(iu>  other  di-torted  material  ol 
<liffc-rent  kind>. 

]\Ii>««'llain'«>ii>  It«'iii» 

I. ocoint)tlve  piston  bull  rings  are  lieing  reclaimed  by  build 
imr  up  worn  jKirls.  using  Oxweld  manganese  liron/.e  welding 
rod-.  I'his  work  re.-uUs  in  a  great  saving,  both  in  time  and 
labtjr.  as  well  as  material.  \'ariou>  te.-t>  have  been  made 
which  show  that  the  bnui/.e  tliu-  applied  outlast-  liie  original 
metal  and  al.-o  jirolong-  the  lilc-  of  the  c  ylindcT-.  There 
is  no  limit  to  the  numbiT  of  lime-  pi-tons  can  \'c  reelaimed 
in  this  mamur. 

Scrap  rail  frogs  and  -witch  jioint-  are  being  -uc  e->iiully 
reclaimed  by  building  up  worn  parts  with  No.  2  (Kweld 
welding  rods.  \\\hu  thi-  metal  i.-  ajjplied  with  a  carboni/ing 
llame  properly  controlled,  it  give-  better  -ervii  e  than  the 
origin.d  metal.  A  numi)er  of  the-e  welded  -witch  points 
iind  t"roi:.-  are  in  use  on  the  \  irginian  and  are  giving  very 
satisfactory  re-ults. 

Locomotive  cxlinder-.  throttle  iio.xe-  and  valve-,  .lir  pumj) 


F.g. 


-Typical    Example    of    Coupler   Reclaimed    by    Welding 


cylinders,  brake  cylinders  and  roervoirs,  -team  j)ipe.-,  truck 
.-ule  frames,  truck  bolsters  and  other  mi-cellaiieous  parts 
of  locomotives  and  cars  are  being  -uccessfully  repaired  by 
the  oxy-acet\  lene  jiroce,-.-. 

There  are  many  other  thing--  in  proco-  of  reclamation  at 
thi-  plant  which  it  i-  {Practically  impo>-ible  to  enumerate, 
lirake  beams,  brake  reels  and  levers.  gle)be  and  angle  valves, 
maintenance  of  way  t(«)l-  -uc  h  as  tamping  i)icks,  clay  picks. 
.-l>ike  mauls,  claw  and  lining  bar-  are  l>eing  reiKiired.  Many 
odd  jobs  are  brought  to  the  reclamation  plant  th.at  in  ihcin- 
.-elves  do  not  mean  a  great  >aving.  but  by  bein:;  i)re'par«id  to 
elo  such  work  immediately  it  is  often  jiossible  to  repair  and 
return  to  serviee  ec|uipment  which  otherwise  Would  be  re- 
placed onlv  after  a  long  (lela\.  In  addition  lo  actual  work. 
the  iieneral  ijitlueiice  toward-  cc(»nom\  e\erci-ecl  by  the 
revliunation  department  i-  of  ijreat  value. 


Device   for  Reiiioving  Air   Compressor   Pisloii.-» 

BY  J.  H.  HAHN 

A.«si.«tant  Mat-hiiie  .Shop   Foreman.   Norfolk  «&   Western, 

PorlMiioutli,  Ohio 

Ihe  illu-tration  -how-  a  useful  device  for  removing  .i 
pistons  from  the  nnls  of  Westinghou.^e  air  com|)re.>Jsors  ■ 
all  si/es.  'The  strap  is  made  of  a  piece  of  2)4  in.  sto- 
shaped  as  indicated  and  drilled  and  taj)peel  to  receive  1 1 
1'4  in.  hollow  screw,  which  is  threaeleel  10  threads  to  ti 
inch.  The  strap  is  also  counterlxired  to  receive  the  plung 
a.nd    pi-ton    rod    cnnl.      'The    upper   part    of  .the    plunger 
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Westinghoiise   Air  Compressor  Piston   Puller 

detachable,    being    tixeel    in   place   ijy    drilling    and    in.-ertiii-i 
a   '  s  in.  pin  as  shown. \ 

To  remove  a  piston  from  the  rod,  the  i)iston  head  !• - 
mover  is  attached  by  the  use  of  two  -^  s  in.  cap.  .-crews  m 
1  1  1(>  in.  holes.  The  screw  is  tightene'd  down  as  much  i- 
|io-sil)le  with  a  wrench  of  proper  length,  using  the  customary 
method  of  ^j)reventing  the  piston  anel  entire  arrangement 
from  turning  ■when  the  screw  is  iK'ing  tightene'd.  After  I'l^' 
-crew- has  been  tightened  suflieiently,  a  light  sledge  hanim  " 
Mow  on  the  plunger  will  loosen  the  jjiston,  when  it  can  !•= 
leinoveel  from  the  rod.  'There  is  no  damage  to  the  end  ^ 
the  rods,  as  is  the  case  when  they  are  loosened  by  dii' 
blows  of  a  sledge  hammer. 

'The  illustration  s1k)WS  the  piston  head  remover  as  it  w  - 
used  on  a  West inghou.se  »S'j  in.  cross  compound  air  punij' 
.Ml  pistons  in  the  air  eiuls  of  Westinglujuse  comi)res.«ov-. 
however,  have  been  drilled  and  lapped  to  receive  two  f.s  '--^ 
cap  ."^crews,  5^j  in.  on  centers,  so  this  device  is  read:'}' 
apj)licable  to  all  sizes  of  c ompre.s.sors. 


Ci..\s-   1   KAii  j.'.iAit-  carried  _',i4'A3(i7.0J5  ion-  eif  freight  in   l'-'.'-  *^| 
<,  oai    mmX   otlier   prnflueti;   of   the   niiiRs   accounted    for   more"  f     ■' 
]._'(M).(KK  1.01)6  tons,  or  .%1(>  i)er  eent ;  izrain  and  a.nricnltural  I'V 
nets  2_'0,(KH),0()0  tons,  or  9.7S  per  cent;  knnl)er  and  forest  prexJ'     - 
H>7,000,(.KX)    tons,    or    .S.74    per    cent;    meat    and    animal    pnicl^     • 
iH'arly     k^.OllO.lXX)    tons,    or     1.''^'     per     cent;     niaiuifactnred 
niiseellaneon-   .articles  21.91    per   cent,    or   ahout  493.(KK).(XX)  t     - 
Tile-    balance,    -^onu- .'«). 000.0(10    t.>n-.    or    2>S^9>    per    cxMit.    wa? 
total   '.''i  the   "less-than-car-loacr   shiptrrents. 


•  w '  '•■^  ^""J^"'^' "^  K.  A «  ■ 
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Manufacturing  Standard  Locomotive  Repair  Parts 

A     Method     of     Standardizing     and     Manufacturing 
Locomotive  Repair  Parts  in  Central  Production  Shops      . 

BY   M.   H.   WILLIAMS 


Tllli  grenl  imporlanrc  of  rcHtrolizcd  produrtion  shops  in 
nHmujacturing  duplicate  locomotive  parts  at  reduced 
expense  is  becoming  recognized  more  and  more  by  for- 
ward looking  railroad  men.  Xot  only  is  there  a  saving  in 
the  cost  of  manufacture,  but  both  locomotives  and  cars  are 
handled  more  promptly  through  shops  and  terminals  due  to 
the  ready  availability  of  semi-tiuished  parts.  This  is  the 
second  installment  of  an  article  begun  on  page  451  of  the 
July  Railway  Mkchaxkal  Kxcixkkk,  describing  the  stand- 
ardization and  manufacture  of  locomotive  parts.  Taken  in  its 
entirety,  tlie  artirle  is  worthy  of  the  most  careftd  study. 

Staii<lar(lize«l   Threail   Sizes 

The  products  of  the  central  production  shoj)  will  naturally 
find  their  way  into  practically  all  shops  and  engine  houses  on 
the  system  and  be  made  use  of  as  occasion  demands.     As  a 


Fig.    8 — A     Point     Thread     Gage    for     Rapid     Inspection 

result,  a  nut  tapped  today  may  be  used  on  a  crosshead  or 
similar  article  that  was  made  several  months  previously. 
I'nless  the  nuts  and  threaded  portions  tit  projx^rly  there  is 
liable  to  be  trouble  and  complaints,  therefore  interchange- 
ability  of  threads  is  an  important  feature  not  only  for  the 
good  of  the  roiid  but  also  for  the  good  name  of  the  central 
production  shoj),  and  hence  becomes  a  problem  for  this  de- 
partment to  .solve.  Standard  thread  sizes  and  limits  are 
now  well  established  for  the  regular  U.  S.  threads  such  as 
iipply  to  the  regular  lx)lts  and  nuts  for  which  standard  and 
limit  gages  may  be  obtained  to  practically  any  degree  of  re- 
finement desired. 

\'arious  forms  of  threads  are  made  use  of  such  as  the  V, 
U.  S.  S.,  Whitworth,  etc.  It  is  not  propx)sed  to  go  into  a 
discussion  of  the  merits  of  each  of  these,  but  it  may  be  said 
that  the  U.  S.  S,  or  U.  S.  F.  is  now  becoming  generally  used 
for  all  locomotive  work.  The  U.  S.  F.  thread  has  the  ad- 
vantage that  it  can  readily  be  cut  by  dies  and  measured  by 
L^ages  and  thread  micrometers  and  is  therefore  to  l>e  recom- 
;iiended  for  the  articles  made  in  central  shops. 

\'arious  degrcH.»s  of  lost  motion,  or  more  properly  speaking 
imits  between  the  sizes  of  lx)lts  and  nuts  have  been  reconi- 
nended   for  threads  used   in  the  different  trades.     On   ac- 
ount  of  rust  and  dirt  which  unavoidably  accompanies  loco- 
aotives  it  is  not  generally  considered  good  practice  to  set 
hese  limits  as  close  as  is  the  common  practice  with  machine 
X)l  builders  or  similar  lines  of  product.     Generally  speak- 
;ig  for  threads  between  ^j  in.  and  1^  in.,  if  the  lx)lt  is  be- 
veen  the  theoretical  size  and  0.004  in.  minus  and  the  nut 
etween  theoretical  size  and  0.004  in.  plus,  all  requirements 
ill  l)e  met  for  the  general  run  of  work.     The  e.xception  is 
1  the  case  of  boiler  fittings  where  a  steam  tight  joint  is  re- 
aired.     The  two  extremes  mentioned  if  placed  togetlier  will 


re.  ult  in  a  hxjse  nut.  However,  extremes  rarely  meet  and  to 
adfjpt  the  limits  mentioned  will  be  following  a  practice  that 
lias  been  well  tried  out  for  locomotive  repair  work  and  ])arts 
^uch  as  are  generally  made  in  central  .shop>. 

In  order  that  there  shall  be  no  (|ue>li()n  as  to  the  sizes  for 
both  the  male  and  female  thread.>,  .-"tandards  and  limits 
■hould  i»e  determined  to  govern  every  thread  that  the  central 
-hop  is  called  u[Hm  U>  produce.  1  his  in  actual  practice  will 
be  found  comparalivily  simple.  When  the  outside  diameter 
is  known  it  is  only  necessary  to  set  the  j)iuh  diameter  to 
agree  with  the  outside  diameter.  1  aides  for  the  })itch 
diameter  may  Ik.'  found  in  Hrown  &  Sharpe  and  other  cata- 
logues giving  all  ne(es.-ary  infonnati(;n  on  this  subject.  As 
an  illustration,  reference  to  a  catalogue  shows  that  the  pitch 
diameter  for  12  thd.  U.  S.  F.  is  0.0541  in.  >maller  than  the 
outside  tliameter;  or  a  1-in.  stayl>olt  with  12  tlireads  per  in. 
>hould  have  a  pitch  diameter  0.0541  in.  less  than  1  in.  This 
e(|uals  0.9459  in.  or  in  round  tigures  0.946  in.  Pitch 
diameters  may  readily  be  measured  with  standard  thread 
micrometers.  ' 

On  account  of  the  large  number  of  threaded  parts  that  the 
central  shop  is  called  on  to  produce,  it  is  neces.sar\'  that  gages 
uscxi  for  inspection  of  the.se  parts  Ik-  .-simple  in  construction 
and  re(|uire  the  minimum  amount  of  time  when  testing  each 
male  or  female  thread.  For  (juick  insjx'Ctimi  of  the  male 
thread  it  is  doubtful  whether  any  gage  answers  the  re<juire- 
ments  for  minimum  time  and  accurao-  as  well  as  the  {xjint 
gage  shown  in  Fig.  <S.  This  is  a  Go  and  Xot  G<»  gage,  the 
two  front  iK)ints  Ix'ing  .*et  to  go  over  a  thread  that  is  not  too 
large  and  the  second  i)air  not  to  go  over  a  thread  that  is  not 
too  small.  By  the  use  of  this  simple  gage  the  jjieces  may  l>e 
inspected  practically  as  fast  as  they  can  be  picked  up  and 
laid  down,  with  the  result  that  a  larger  proj)ortion  of  pieces 
will  Ix?  tested  than  would  l)e  the  case  under  conditions  where 
a  cumbersome  or  unhandy  gage  is  used.  For  setting  the  two 
|)airs  of  limiting  iK)ints  a  ma-ster  male  gage  is  u.sed,  the  work 
gages  being  frequently  checked  with  these  master  gages. 

For  checking  female  threads,  limit  gages  as  shown  in  Fig. 
9   are  used.     The  smaller  end  that  is  marked   Go  should 


Fig.   9— L-imit    Female    Thread    Gage 


readilv  screw  into  the  nuts  and  the  opjx>site  or  larger  end 
marked  Not  Go  should  not  turn  into  the  nut.  Where  a 
large  number  of  nuts  are  taj)|)ed  with  a  single  tap  it  is  only 
nece.-sarv  to  test  about  one  nut  out  of  every  100.  Where  these 
two  forms  of  gages  are  used  a  great  improvement  has  always 
l)een  noticed  in  the  fitting  of  lK>lt  and  nut  threads. 

Stayboh«<  and  Boiler  Fittin^a 

StaA-bolts.  crown  lK)lts  and  many  tittings  used  on  lx)ilers 
can  l>c  manufactured  cheaply  in  the  central  production  shop 
for  distribution  to  other  points.  In  order  that  thi^e  parts 
shall  fit  properly  it  is  essential  that  they  be  threaded  to 
standard  sizes  subject  to  rea.sonable  tolerances.  Where  this 
practice  is  followed  and  taps  of  correct  diameters  are  used. 
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trouble  and  ccsnplaints  from  improper  fitting  will  be  reduced 
to  a  minimum. 

In  addition  to  possible  errors  that  may  exist  in  the  articles 
manufactured  in  the  central  shop  there  is  also  the  question 
of  errors  in  the  taps  and  wear  of  the  same  that  must  be  con- 
sidered.    In   other  words,  the   standards  and   limits  deter- 
mined upon  must  include  both  the  articles  manufactured  and 
,  '\  -    the  fsips. 
■'■y        It  was  the  practice  a  few  ye^rs  ago  to  make  boiler  threads 
,:;  •'  of  the  sharp  V  form.     However,  it  was  found  impossible  to 
.. ,.  :  cut  this  form  theoretically  correct  in  every  day  shop  practice 
,      r  and  there  was  a  lack  of  uniformity  of  sizes.     One  shop  had 
■one  size,  the  next  another  and  so  on.     On  account  of  the 
•        difficulties  encountered  the  U.  S.  F.  thread  is  replacing  the 
V  form  in  a  number  of  railway  shops  with  a  few  places 
\.V  where  the  Whitworth  form  is  preferred.     All  things  consid- 
-    -'  ered,  the  U.  S.  F.  is  to  be  preferred  especially  by  the  central 
0-.  shop  on  account  of  being  a  well  established  thread  which 
is  easy  to  calculate  and  measure.     The  question  of  thread 
form  may  be  somewhat  foreign  to  the  immediate  subject  and 
is  mentioned  to  call  attention  to  the  necessity  of  establishing 
an  easily  measured  and  workable  standard  that  should  be 
used  over  the  entire  system. 

Having  determined  upon  the  form,  it  is  next  necessary  to 

;    :  set  standards  and   limits   for   the  pitch   diameters   of   the 

'threads.     The  maximum  pitch  diameter  for  U.  S.  F.  should 

.y:  ';be  the  theoretical  size  for  each  nominal  size  of  bolt  as  shown 

.;       in  Table  I.     The  question  of  minimum  size  is  open  to  argu- 


/  i 


Table    1— Maximum    and 

Minimum    Pitch 
U.    S,    F. 

Di. 

ameters, 

12   Threads, 

•  '■'    Bolt  Diameter 

Maximum 

Minimum 

•■;•■         ^  in.                      •■■•;••■' 

.821  in. 

.817  in. 

■-:"     15/16  in. 

.883  in. 

.879  in. 

-  ^  .       1  in.               ■:■     :;••-••. 

.946  in. 

.942  in. 

■  i.        1  1/16  in.                 V    •: 

1.008  in. 

1.004  in. 

. ''         1  1/8  in. 

1.071  in. 

1.067  in. 

^'       13/16  in. 

1.133  in. 

1.129  in. 

1  'A  in. 

1.196  in. 

1.192  in. 

ment.  If  this  limit  is  too  close  the  cost  of  threading  will  be 
excessive.  If  too  much  latitude  is  allowed,  the  bolts  may  fit 
more  loosely  in  the  boiler  than  is  considered  good  practice. 
Experience  has  shown  that  if  the  minimum  pitch  diameter 
is  0.004  in.  less  than  the  maximum  a  happy  medium  will 
result  and  this  is  to  be  recommended  for  all  radial  staybolts, 
or  all  cases  where  the  bolts  are  riveted  or  hdd  by  nuts.  In 
some  cases,  as  for  instance  the  button  ends  of  crown  bolts, 
the  threads  are  cut  from  theoretical  size  to  plus  0.004  in.  in 
order  that  they  shall  screw  tightly  and  form  a  steam  tight 
joint. 

In  order  to  insure  staybolts  coming  within  the  limits  of 
thread  sizes  each  operator  of  threading  machines  should  be 
provided  with  limit  gages  as  shown  in  Fig.  8  in  order  that 
the  pitch  diameter  may  be  frequently  tried.  This  threading 
should  also  be  checked  by  inspectors  by  testing  bolts  selected 
at  random.  The  results  of  this  gaging  and  inspection  will 
be  that  a  high  standard  of  uniformity  will  be  maintained 
that  insures  the  bolt  coming  close  enough  to  a  uniform  size 
to  fit  properly  in  correctly  tapped  holes  without  adding  to  the 
cost  of  the  threading  operation. 

While  the  question  of  staybolt  taps  may  not  come  within 
the  province  of  the  central  shop,  it  is  a  question  that  this  der 
pxartment  must  keep  an  eye  on  in  order  that  the  staybolts 
and  other  articles  supplied  shall  fit  properly.  Properly 
threaded  bolts  will  not  fit  correctly  unless  the  taps  used  for 
the  boilers  are  of  the  right  size.  Generally  speaking  the 
manufacturers  of  staybolt  taps  maintain  fairly  close  sizes 
and  will  supply  to  any  degree  of  accuracy  demanded.  It  is 
essential  that  the  taj>s  when  new  be  somewhat  larger  than 
the  theoretical  diameter  and  in  many  cases  they  are  made 
from  0.003  in.  to  0.005  in.  large  in  order  that  after  tapping 
the  sheets  the  bolt  will  readily  enter  and  also  to  admit  of  a 


reasonable  amount  of  wear.  In  order  that  the  bolts  shall 
not  fit  too  tightly  the  taps  should  be  discarded  when  worn 
down  to  the  theoretical  pitch  diameter  agreeing  with  the 
maximum  size  shown,  Fig.  10. 

While  on  the  subject  of  thread  sizes,  mention  will  be  made 
of  thread  micrometers,  a  necessary  requisite  of  the  central 
production  shop  and  tool  room.  They  should  be  provided 
in  sizes  required  for  all  threaded  articles  to  be  manufactured. 
Without  measuring  devices  of  this  nature  is  it  difficult  to 
measure  or  maintain  sizes  and  set  the  gages  to  the  limits 
required. 

Grinding   in  Production   Shops 

Frequent  reference  has  been  made  to  grinding  operations. 
As  grinding  machines  have  not  been  generally  installed  as  a 
part  of  the  central  shop  equipment,  it  may  be  permissible  at 
this  point  to  dwell  on  this  subject.  First  considering  plain 
cylindrical  grinding,  there  are  a  number  of  surfaces  on  such 
articles  as  crosshead  pins,  crank  pins,  valve  motion  pins, 
etc.,  that  should  be  finished  to  exact  gage  or  micrometer  sizes 
in  the  central  shop  owing  to  the  economies  that  may  be 
effected  during  quantity  production.  It  has  been  amply 
proved  that  these  surfaces  can  be  machined  in  a  more  satis- 
factory manner,  to  closer  limits  and  in  less  time  by  grinding 
than  by  any  other  known  method.  Another  point  worthy  of 
consideration  is  that  when  blanking  out  articles  they  need 
not  be  kept  to  as  close  limits.  As  a  result  coarser  feeds  or 
cuts  may  be  taken  which  increases  the  output  of  the  auto- 
matic machines,  turret  lathes  and  other  tools  and  also  reduces 
the  number  of  spoiled  pieces. 

A  large  amount  of  grinding  on  the  parts  mentioned  is  now- 
done  with  broad  faced  wheels,  as  wide  as  the  surface  to  be 
finished.  When  grinding,  the  wheel  is  fed  directly  onto  the 
work  without  lateral  motion.  By  this  method  the  surfaces 
are  ground  to  limits  called  for  in  from  one  to  three  minutes. 
It  will  readily  be  noted  that  this  is  much  quicker  than  finish- 
ing by  filing  and  emery  papering.  Longer  surfaces  must 
from  necessity  be  ground  by  traversing  the  work  back  and 
forth  in  front  of  the  wheel.  In  order  to  perform  the  grind- 
ing operations  successfully  and  economically  it  is  essential 
that  large  and  rugged  machines  be  provided.  As  a  general 
rule  these  should  not  be  smaller  than  the  10  in.  by  36  in. 
size,  heavy  model. 

Internal  grinding  where  suitable  machines  are  used  has 
been  found  economical.  However,  in  order  to  obtain  the  de- 
sired results  it  is  necessary,  as  in  the  case  of  the  cylindrical 
grinder,  to  make  use  of  rugged  machines  which  will  remove 
metal  quickly.  Therefore  the  combination  machine  intended 
for  external  and  internal  use  is  of  little  value.  The  grinder 
should  preferably  be  of  the'  form  known  as  the  internal 
chucking  grinder,  having  ample  belt  power  and  rigidity  to 
drive  the  grinding  wheel  to  its  limit,  and  also  arranged  so 
that  the  work  may  be  quickly  placed  in  and  removed  from 
the  chuck  with  all  facilities  for  rapid  handling  and  grind- 
ing. With  a  machine  of  this  nature,  the  cost  of  finishing 
the  bores  of  bushings  is  reduced  to  a  point  where  the  advan- 
tages of  accuracy  and  interchangeability  will  much  more 
than  offset  the  extra  time  consumed  by  the  grinding  opera- 
tion. 

In  order  to  obtain  data  as  to  the  relative  cost  of  finishing 
by  grinding  as  compared  with  filing  it  will  be  found  profit- 
able to  visit  some  of  the  outside  shops  that  make  extended 
use  of  grinding  machines  and  compare  the  time  taken  in 
these  places  and  in  the  home  shops.  A  visit  of  this  nature 
will  generally  reveal  the  fact  that  practically  every  cylin- 
drical piece  is  finished  on  grinding  machines  owing  partly 
to  the  close  limits  considered  necessary  and  to  the  fact  thnt 
grinding  is  the  cheaper  way  to  produce  smooth  and  tnie 
surfaces.  Much  could  be  written  on  grinding  operations  in 
central  production  shops,  but  a  visit  of  this  nature  will  he 
more  convincing  than  many  books. 


August.  1921 


RAILWAY    MECHANICAL    ENGINEER 


515 


Reducing  Maintenance   Cost   of  Valve   Chamber 
Bushings  and  Packing 

BY  FRANK  ROBERTS 

It  has  been  the  practice  on  an  eastern  road  to  bore  steam 
chest  bushings,  when  applied  new,  12  in.  on  passenger  and 
14  in.  on  freight  locomotives.  After  a  time,  service  develops 
the  usual  wear,  the  bushings  becoming  out  of  round,  scored, 
shouldered  or  otherwise  defective,  making  reboring  necessary. 
The  practice  is  to  keep  both  piston  valves  the  same  diameter. 
This  makes  it  necessary  to  bore  both  sides  whenever  any 


Fig.  1 — An  Additional   Boring   Is  Obtained  from   this   Bushingi 

one  of  the  feur  bushings  has  a  condition  that  will  produce 
leakage  past  packing  rings.  The  life  of  a  steam  chest  bush- 
ing has  previously  been  limited  to  three  service  periodis, 
each  being  Z/Zl  in.  above  the  last;  first  12  in.,  second 
12  3/32  in.  and  third  12  3/16  in.  The  packing  ring?  were 
of  necessity  only  good  until  bushings  were  rebored,  when 
it  became  necessary  to  replace  them  with  a  new  set  3/32  in. 
larger  in  diameter.    The  old  ones  v;ere  invariably  scrapped. 


Clamp--*  o! 


,Boring  Mill 
Table 


\^ 


Packing  Pot 


,CIamp  Fee+ 
1  on  Casting 


Clamping  Jaws 


rig.  2 — Cut  Packing   Pot  Closed  by  Boring   Mill  Table  Jaws  and 

Central  Clamp 

The  present  practice  is  to  increase  the  life  of  bushings 
by  one  additional  service  period  by  boring  the  fourth  time. 
Scrapping  bushings  after  they  are  12  9/32  in.  instead  of 
12  3/16  in.  diameter  as  previously.  The  advantage  as 
ni(asured  in  miles  and  money  is  about  as  follows:  From 
a  mileage  consideration,  the  bushings  of  passenger  locomo- 
tiM's  are  bored  nearly  every  time  they  come  through  the 
shf)ps  for  general  repairs.  Freight  locomotives  average  three 
tinies  through  the  shop  with  two  borings.  'For  the  present 
purpose  it  is  assumed  that  bushings  are  bored  twice  every 
three  times  a  locomotive  passes  through  the  shop.  During 
the  past  year  locomotives  in  for  repairs  have  averaged  47,000 


miles.  On  the  basis  of  4>^  shoppings  as  constituting  the 
previous  life  of  a  bashing,  the  bushing  mileage  would  equal 
211,500.  Under  the  present  system,  using  bushings  with 
one  more  boring,  would  give  282,000  miles,  an  increase  of 
33  1/3  per  cent.  From  a  money  consideration  this  works 
out  equally  advantageously.  The  mileage  credit  of  the  shop 
for  1920  was  10,427,604.     Based  on  previous  practice,  the 

life  of  bushings  was  ^^^^  or  49.3  sets  of  bushings  per 
year.  On  the  present  basis  of  four  borings,  it  becomes 
ib2,ooo  Q''  ^6.98  sets  of  bushings  per  year,  a  saving  of  12 
sets,  or  practically  25  per  cent.  The  cost  of  a  set  of  bushings 
with  three  borings  is  $98.13,  with  four  borings  $108.33. 
On  the  above  mileage  basis,  the  yearly  expense  would  be 
50  multiplied  by  $98.13,  or  $4,906;  for  the  second  condi- 
tion, 37  multiplied  by  $108.33  equals  $4,008.  The  indi- 
cated saving  is  $898.  This  matter  may  be  considered  from 
another  angle.  There  are  roughly  225  locomotives  that 
are  using  piston  valve  cages  on  this  road.     The  previous 

225 

system  would  call  for—^-j-or  50  sets,  and  the  present  method. 

225 

will  require  -7— or  37  sets  per  year,  if  each  loccxnotive  ccwnes 
into  shop  every  12  months,  a  saving  of  13  sets,  or  practically 
26  per  cent.  No  matter  how  the  question  is  considered, 
the  advantage  is  between  25  and  30  per  cent,  or  $100  per- 


ll|liji!iMl[ll 
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.  -.—Tool 
Holder 
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;H.S.Sto«l  Tool  Bits 


(/y  »~Sec+ion  of  Rin^ 


Arrangement   of   Form   Tool   to   Face  the   Top 
Packing   Ring 


of  the 


month  on  a  road  using  225  piston  valve  locomotives.     The 
cost  of  bushings  is  made  up  as  follows: 

4  bushings  H.  S.  iron,  weight  150  lb $41  An 

Rough  boring  8  hrs.  at  85  cents 6  80 

Turning  and  fitting,  8  hrs.,  at  85  cents .W 6'jUl 

MiUmg  slots,  6  hrs.   at  85   cents efn 

Pressing  out  old  bashings,  2}^  hrs.  at  85  cents! '.'. 2' 13 

Drawing  m  new  bushings,  6  hrs.  at  85  cents 510 

J^inishmg  boring  bushings.  12  hrs.   at  85  cents lo'aO 


Two    service    borings. 


20.40 
I98.M 


A  12  in.  bushing  with  the  borings  indicated  is  shown  in 
Fig.  1. 

A  method  has  been  developed  for  handling  packing  rings 
that  has  reduced  the  time  and  cost  of  machining  the  rings 
50  per  cent.  This  has  come  largely  through  the  elimination 
of  one  turning,  also  through  the  use  of  a  form  tool  that 
saves  one  cut  and  measurement.  The  previous  method  of 
machining  these  rings  was  to  rough  face  them  all  over, 
cut  out  a  portion  of  each  ring  to  get  the  desired  elasticity' 
close  the  ends  together,  and  then  turn  and  bore  a  second 
time  to  the  finished  size.  The  present  practice  is  to  cut' 
out  the  proper  amount  of  stock,  usually  Yi.  in.  from  the 
packing  pot,  clamping  the  casting  to  close  the  slot.  The 
bonng  mill  table  jaws  will  clamp  the  lowered  and  a  heavy 
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Strap  clamp  in  the  center  is  necessary  to  close  the  top  (Fig. 
2).  The  upper  half  of  the  casting  is  bored  and  turned 
to  the  finished  size  and  a  special  form  tool  used  to  face 
the  top  as  shown  in  Fig.  3.  Then  with  the  micrometer  ad- 
justment the  cut-off  tool  is  set  in  the  side  post  and  the  ring 
cut  off.  It  is  then  complete  and  ready  for  assembly  on  the 
valve  without  further  turning. 

Another  time-saving  feature  in  this  formed  facing  tool  is 
that  the  head  on  the  cross  rail  may  be  set  to  the  correct 
diameter  and  clamped,  no  further  measurements  being  re- 
quired on  following  ring  diameters.  The  facing  tool  is  sim- 
ply fed  down  to  the  proper  depth  on  each  subsequent  ring. 
Casting  blanks  or  packing  pots  18  in.  long  are  used,  being 
held  by  a  clamp  for  the  first  10  in.  and  by  the  table  jaws  for 
the  remainder.  It  is  a  saving  to  make  a  casting  as  long  as  a 
man  can  conveniently  work  over  the  top,  and  at  the  same 
time  use  a  reasonable  feed  when  cutting  off  rings.    .A  casting 


i^l  Ji\  t'  z 
cj|  <5;  cvJi  oJ 
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Fig.   4— Standardized    Packing    Ring    with    Four   Step   Sizes 

can  be  made  into  18,  14  in.  finished  rings  in  8  hours,  and 
this  practice  has  reduced  the  time  by  about  one-half  largely 
through  arousing  the  operator's  full  interest  in  a  new  machine 
and  giving  him  adequate  encouragement. 

By  standardizing  packing  ring  diameters  and  having  only 
one  variable  outside  diameter,  a  second  service  is  obtained 
from  large  discarded  rings.  It  is  simply  necessary  to  turn 
down  the  outside  diameter  to  the  next  smaller  size.  A  new 
set  of  rings  is  applied  nearly  every  time  a  locomotive  passes 
through  the  shop,  and  many  ntvore  are  replaced  in  engine 
houses.  On  the  basis  of  200  locomotives  using  one  new  set 
per  year,  1,600  rings  will  be  used  per  year  costing  on  an 
average  $1.50  each,  or  $2,400  per  year.  Fig.  4  shows  the 
standard  ring  with  four  sizes.  If  this  item  is  followed 
and  half  of  the  rings  pass  through  a  second  service  period, 
it  will  save  the  cost  of  800  rings,  or  $1,200  per  year. 

These  matters  are  all  worth  giving  attention,  for  they 
are  the  factors  which  in  the  aggregate  distinguish  efficient 
from  wasteful  and  costly  shop  operation. 


;:      A  System  for  Numbering  Shop  Machinery 

'   4    :.  BY  J.  P.  SHAMBERGER 

i 

Several  years'  experience  with  the  Interstate  Commerce 
Commission,  inspecting  shop  machinery  and  powerhouse 
equipment,  has  convinced  me  that  the  present  system  in  use 
on  the  railroads  for  numbering  machinery  is  capable  of  much 
improvement. 

The  usual  method  is  to  assign  the  number  "1"  to  some 
machine  at  the  main  shop  location,  or  the  shop  at  one  end 
of  the  line;  then  to  number  all  machines  consecutively,  pro- 
ceeding from  shop  building  to  shop  building  and  from  shop 
location  to  shop  location.  In  the  end,  each  machine  has  been 
given  some  particular  number  which  performs  only  the  simple 
primary  function  of  serving  as  an  identification  mark.  This 
system  may  be  called  good  in  that  any  system  for  numbering 
is  better  than  none  at  all. 

The  system  proposed  here  is  known  as  the  Dewey  decimal 
system,  used  in  practically  every  library  in  the  country  for 
indexing  books.    Its  principal  advantages  when  applied  to 


shop  machinery  would  be:  First,  the  number  itself  would 
serve  as  a  partial  description  of  the  machine.  Second,  the 
numerical  arrangement  of  the  cards  bearing  the  machine 
numbers  for  any  given  shop,  division,  or  system  would  place 
all  machines  of  the  same  kind  in  one  group. 

The  number  to  the  left  of  the  decimal  point  would  repre- 
sent the  type  of  machine;  the  number  to  the  right,  the  indi- 
vidual serial.  The  division  into  types  may  be  carried  out  to 
an  unlimited  extent  and  the  number  may  be  made  to  show 
not  only  type,  but  also  size.  The  type  numbers  might  be  as 
follows : 


10  to  19  Lathes 

20  to  29   Planers 

30  to  39  Shapers 

40  to  49  Steam  Engines 


50  to  59   Steam    Pumps 

60  to  69   Electric  Generators 

70  to  79  Electric  Motors 


and  the  further  division  might  be  like  this: 


10.  Engine  Lathe  21. 

11.  Turret  Lathe  30. 

12.  Wheel   Lathe  31. 

13.  Weed  Lathe 

20.  Standard  Metal  Planer 


Wood  Planer 
Crank  Shaper 
Wood  Working  Shaper, 
etc. 


The  engine  lathe  numbers  would  then  be  10.1,  10.2,  10.3, 
and  the  numbers  for  all  other  machines  would  be  similar. 

The  assigning  of  machine  numbers  should  be  done  from  a 
central  office  and  the  type  numbers  designated  by  some  one 
familiar  with  the  correct  names  for  the  different  machines 
and  there  should  be  a  print  showing  the  proper  place  to  stamp 
the  number  on  each  class  of  machines. 

If  it  is  worth  while  to  stamp  any  number  at  all  on  a  ma- 
chine, it  is  certainly  worth  while  to  stamp  one  which  will 
be  of  the  greatest  possible  service. 


A   Few   Points   on   Grinding* 
BY  CHARLES  H.  NORTON 

Relatively  hard  wheels  are  used  for  soft  material  and  for 
small  work,  and  softer  wheels  for  larger  work  and  harder 
material.  The  reverse  is  true  if  one  speed  of  work  only  is 
used  and  the  same  amount  of  material  is  removed  in  the 
same  time. 

The  harder  the  material  being  ground  the  softer  the  wheel 
should  be,  or  the  faster  the  work  surface,  or  both. 

The  softer  the  material  being  ground  the  harder  the  wheel 
should  be,  or  the  slower  the  work  surface,  or  both. 

The  larger  the  work  the  softer  the  wheel  should  be,  or 
the  faster  the  work  surface,  or  both. 

The  smaller  the  work  the  harder  the  wheel  should  be,  or 
the  slower  the  work  surface,  or  both. 

The  larger  the  work  the  longer  the  arc  of  contact  between 
work  and  wheel. 

To  counteract  the  effect  of  longer  arc  of  contact  the  sur- 
face speed  of  the  work  must  be  increased.  In  fact  the  cut- 
ting action  of  the  wheel  can  be  controlled  entirely  by  the 
work  speeds. 

The  slower  the  work  revolution  and  the  softer  the  wheel, 
the  deeper  the  cut  may  be,  and  with  this  combination  a  maxi- 
mum amount  of  metal  can  be  removed  in  a  minimum  time 
with  a  minimum  loss  of  wheel  and  consumption  of  power. 

Relatively  fast  work  revolution  with  soft  wheel  causes  the 
wheel  to  wear  away  rapidly. 

The  faster  the  work  revolution  the  harder  the  wheel  n^ust 
be,  whether  roughing  or  finishing. 

Slow  work  revolution,  hard  wheel,  and  deep  cut  cause  the 
wheel  face  to  load  with  steel,  preventing  the  wheel  cutting; 

The  slower  the  work  revolution  the  softer  the  wheel  n.ust 
be,  whether  roughing  or  finishing. 

Slow  work  revolution,  and  hard  wheel  with  light  cut  ci  jse 
the  wheel  to  glaze,  preventing  the  wheel  from  cutting. 

By  the  use  of  the  variable  work  speeds  of  grinding  n^' 
chines,  it  is  possible  to  use  on  small,  hard  material  the 
wheels  graded  for  large,  soft  material  and  vice  versa. 


'Abstracted    from    Grits   and   Grinds,    1921. 
pany,  Worcester.  Ma.es. 


Copyright    by    Norton      o* 
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Electric  Power  and  Light  for  Railroad  Shops 

The   Trend   of   Development   and   Standards 
Adopted    in   the    Power    and    Lighting    Field 

BY  J.  E.  GARDNER 

Electrical  Engineer,  Chicago,  Burlington  &  Quincy         " 


THE  Electrical  Department  of  a  steam  railroad  has  a 
varied  field  in  which  to  work,  comprising  the  mechan- 
ical department,  the  building  department,  the  water 
service  department,  in  fact,  the  whole  engineering  depart- 
ment, and  iw  handles  both  power  and  lighting  installations 
as  well  as  welding  and  electric  furnace  installations. 

Electricity  is  being  adopted  as  the  form  of  energy  for 
various  uses,  because  it  means,  in  practically  every  case  of  its 
use,  a  direct  economy  to  the  railroad,  and  this  question  of 
economy  of  operation  must  be  considered  in  planning  any 
new  installation.  In  most  cases,  this  can  be  calculated  in 
actual  dollars  and  cents.  The  reliability  of  electrical  opera- 
tion is  an  important  factor  and  it  is  the  aim  of  the  electrical 
department  to  make  reliability  and  dependability  its  first  con- 
sideration in  laying  out  an  installation,  including  due  obser- 
vance of  "safety  first"  measures. 

The  rapid  growth  of  the  electrical  industry  may  be  seen 
from  the  fact  that  in  1915  the  motors  in  the  United  States 
Served  by  central  station  power  amounted  to  a  total  of 
6.100,000  horsepower,  whereas  in  1920  they  totaled  over 
12,900,000,  an  increase  of  over  100  per  cent  in  five  years. 
Similarly,  the  number  of  incandescent  lamps  sold  per  year 
increased  from  4,000,000  in  1890  to  110,000,000  in  1915 
and  231,000,000  in  1920,  also  an  increase  of  over  100  per 
cent  in  the  last  five  years. 

Alternating  Current  vs.  Direct  Current  Power 

One  of  the  very  first  considerations  in  a  power  installation 
is  the  proper  type  of  power  to  adopt.  If  power  is  to  be  pur- 
cl  :ised,  it  will  nearly  always  be  found  that  the  power  com- 
pany can  supply  three-phase  alternating  current,  and  can 
SI  ,>ply  this  at  a  cheaper  rate  than  the  direct  current  in  cases 
w'  ere  it  can  furnish  either.  In  cases  where  power  is  to  be 
Rt  lerated,  three-phase  alternating  current  is  fast  becoming  the 
ci  rent  adopted,  and  for  very  good  reasons. 

For  transmission  purposes,  three-phase  power  is  unques- 

'  Abstract  of  a  paper  presented  before  the  Western  Railway  Club,  March 
21    1921. 


tionably  the  preferable  type,  as  the  use  of  transformers  gives 
the  choice  of  all  voltages  for  any  cne  installation  and  allows 
the  same  power  to  be  efficiently  converted  to  110  volts  for 
lighting  purposes. 

The  three-phase  motor,  especially  the  squirrel  cage  tj'pe, 
has  many  advantages  over  the  direct  current  motor  wherever 
a  constant  speed  motor  can  be  used.  It  has  no  ccMtimutator 
to  give  trouble,  and  in  the  case  of  the  squirrel  cage  motor  it 
has  no  moving  electrical  contacts  or  brushes  whatever,  and 
no  rubbing  parts  except  the  bearings.  The  manufacturers 
have  now  developed  rotors  to  squirrel  cage  motors  that  are 
almost  indestructible,  and  so  long  as  the  bearings  are  kept 
properly  lubricated  and  the  motor  is  not  improperly  over- 
loaded it  will  run  indefinitely  without  giving  trouble. 

The  control  of  a  squirrel  cage  motor  is  of  the  simplest  p>os- 
sible  type  to  operate.  The  starting  of  such  a  motor  by  hand 
control  consists,  in  the  case  of  the  smaller  motors,  merely  of 
throwing  in  a  switch,  and  in  the  case  of  the  larger  motors,  of 
throwing  the  double  throw  switch  of  a  ccHnpensator.  The 
stopping  of  such  a  motor  consists  merely  in  the  throwing  out 
of  the  switch,  either  directly  or  by  means  of  a  push-button. 
Further,  this  push-button,  or  in  fact  a  series  of  push-buttons, 
can  be  located  at  convenient  points  for  stopping  the  motor 
either  for  its  regular  operation  or  in  emergency.  In  short, 
the  squirrel  cage  motor  is  the  most  rugged  and  fool  proof 
motor  obtainable,  and  should  be  used  wherever  j)ossible.  It 
has,  however,  the  characteristic  of  lower  starting  torque  than 
can  be  obtained  from  the  slip  ring  motor,  which  makes  the 
slip  ring  motor  necessary  for  starting  machinery  that  roust 
start  under  heavy  load,  as  air  c(Mnpressors,  triplex  pumps,  etc. 

The  direct  current  motor  has  to  its  credit  the  variable,  or 
adjustable,  speed  that  can  be  obtained  from  it  and  is  used 
wherever  possible,  when  this  quality  is  of  prime  importance. 
For  this  reason,  many  large  shops  furnish  both  three-phase 
and  direct  current,  using  the  direct  current  where  adjustable 
speed  is  needed.  However,  even  in  such  cases  the  ordinary 
procedure  is  to  generate  three-phase  current  first  and  convert 
this  to  direct  current  by  a  motor  generator  set  or  a  rotary  con- 
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strap  clamp  in  the  center  is  necessary  to  close  the  top  (Fig. 
2)  The  upper  half  of  the  casting  is  hored  and  turned 
to  the  finished  size  and  a  s{x;cial  form  tool  used  to  faco 
tJie  toj)  as  shown  in  Fig.  .v  Then  with  tlie  micrometer  ad- 
ju.>itment  the  cut-off  t(K)l  is  set  in  the  side  past  and  the  ring 
cut  off.  It  is  then  complete  and  ready  for  assembly  on  the 
valve  without  further  turning. 

.Vnother  lime->aving  feature  in  this  formed  facing  tool  is 
that  the  head  on  the  cross  rail  may  l)e  .<et  to  the  correct 
diameter;  and  clani{)ed,  no  further  measurements  being  re- 
(uired  on  following  ring  diameters.  The  facing  tool  is  sim- 
ply fed  down  to  the  proper  depth  on  each  sui>se(iuent  ring. 
I  asting  blanks  or  packing  jK)ts  18  in.  long  are  u.^ed,  Ix'ing 
held  l)y  a  damp  for  the  first  it)  in.  and  l)y  the,  tal)le  jaws  for 
the  remainder.  It  i.-N  a  saving  to  make  a  casting  as  long  as  a 
man  can  conveniently  work  over  the  to{),  and  at  the  same 
time  u.'^e  a  reasonable  feed  when  cutting  off  riiig>.     .\  casting 


Fig.    4 — standardized    Packing    Ring    with    Four    Step    Sizes 

■  an  lie  made  into  18,  14  in.  hnishetl  ring?  in  8  hours,  and 
this  practice  ha.>  reduced  the  time  by  al)OUt  one-half  largely 
llirough  arou.-ing  the  operator's  full  interest  in  a  new  machine 
•jnd  giving  him  ade(|uate  encouragement. 

By  standardizing  packing  ring  diameters  and  having  only 
one  variable  outside  diameter,  a  second  service  is  obtained 
from  large  discarded  rings.  It  is  simply  necessary  to  turn 
down  the  outside  diameter  to  the  next  smaller  size.  A  new 
set  of  rings  is  applied  nearly  every  time  a  hKomotive  passes 
through  the  shop,  and  many  more  are  rei)laced  in  engine 
houses.  On  the  basis  of  200  locomotives  using  one  new  set 
per  year,  1,0(M)  rings  will  be  u.sed  jkt  year  costing  on  an 
average  SI. 50  each,  or  $2,400  per  year.  Fig.  4  shows  the 
-standard  ring  with  four  sizes.  If  this  item  is  followed 
and  half  of  the  rings  pass  through  a  second  service  period. 
it  will  save  the  'Wof  800  rings,  or  $1,200  {Kir  year. 

These  matters  are  all  worth  giving  attention,  for  then- 
are  the  factors  which  in  the  aggregate  distinguish  efficient 
from  wasteful  and  costly  shop  operation. 


A  System  for  Numbering  Shop  Machinery 

BY  J.  P.  SHAMBERGER 

Several  >ear~"  experience  with  the  Interstate  Commerce 
Commission,  inspecting  .shop  machinery-  and  powerhouse 
i-(iuipment.  has  convinced  me  that  the  present  .system  in  use 
on  the  railroad^  for  numl)ering  machinery  is  capable  of  much 
im])rovement.  ^ 

The  usual  method  is  to  assign  the  number  "1"  to  some 
machine  at  the  main  shoj)  location,  or  the  shop  at  one  end 
of  the  line;  then  to  number  all  machines  consecutively,  pro- 
ceeding from  shoj)  building  to  shoj)  building  and  from  shop 
location  to  .'^hop  location.  In  the  end,  each  machine  ha<  been 
u'iven  some  particular  number  which  ])erforms  only  the  simiile 
primar}'  function  of  serving  as  an  identification  mark.  This 
.system  may  be  called  good  in  that  any  system  for  numbering 
is  better  than  none  at  all. 

The  svstem  proposed  here  is  known  as  the  Dewey  decimal 
system,  used  in  practically  every  librar)'  in  the  country  for 
indexinsz  books.     Its  principal  advantages  when  applied  to 


shop  machiner)-  would  be:  First,  the  number  itself  would 
serve  as  a  partial  description  of  tlie  machine.  Second,  the 
numerical  arrangement  of  the  cards  bearing  the  machine 
numbers  for  any  given  shop,  division,  or  .-system  would  place 
all  machines  of  the  same  kind  in  one  grou^).  . 

The  number  to  the  left  of  the  decimal  point  would  repre 
.-^ent  the  tyi)e  of  machine;  the  number  to  the  right,  the  indi 
vidual  serial.    The  division  into  types  may  he  carried  out  h 
an  unlimited  extent  and  the  number  may  be  made  to  shov. 
not  only  type,  but  also  size.  .The  type  numbers  might  be  a- 
follows: 


10  to  1<)  I.;itlu's 

20  to  J'>  ri.iixrs 

30  to  39  ShaiK-r.s 

40  to  49  Sliani    Kiijiinfs 


."SO  to  .^9  Steam    I'nnips 

Ml  to  69   I'.Uctric  Generators 

70  tc  79  Klt'ctric   M'  tors 


md  the  further  division  might  be  like  tliis: 


10.  Kiipiiif  I.ailu 

11.  Turret  lathe 
IJ.  Wheel  I.alhe 
I.!.  \V,  .  <1   Lathe 

J't.  Standard    .Metal    I'laiier 


Jl.      \Voi.(l   Plaiier 
.?<!.      frank   ."^haper 
31.      Wood   Working   Shaper, 
etc. 


The  engine  lathe  numbers  would  then  be  10.1,   10.2,   10. .v 
and  th*  numbers  for  all  other  machines  would  be  similar 

The  assigning  of  machine  numl)ers  should  be  done  from   : 
central  office  and  the  type  numl)ers  designated  by  some  on 
familiar  with  the  correct  names   for  the  different  machiiu 
and  there  should  be  a  jirint  showing  the  proper  place  to  stanij. 
the  number  on  each  class  of  machines. 

If  it  is  worth  while  to  stam]>  any  number  at  all  on  a  ni;i 
chine,  jt  is  certainly  worth  while  to  ."^tamp  dhe  which  wili 
be  of  the  greatest  possible  service. 


A    Few    Points    on    Grinding* 
BY  CHARLES  H.  NORTON 

Relatively  hard  wheels  are  u.«ed  for  soft  material  and  for 
small  work,  and  softer  wheels  for  larger  work  and  hard,  r 
material.  The  reverse  is  true  if  one  speed  of  work  only  i- 
used  and  the  same  amount  of  material  is  removed  in  the 
.^ame  time. 

The  harder  the  material  being  ground  the  .softer  the  wherl 
should  be,  or  the  faster  the  work  surface,  or  both. 

The  softer  the  material  being  ground  the  harder  the  wheel 
should  be,  or  the  slower  the  work  surface,  or  both. 

The  larger  the  work  the  softer  the  wheel  should  be,  nr 
the  faster  the  work  surface,  or  both. 

The  smaller  the  work  the  harder  the  wheel  should  be,  or 
the  slower  the  work  surface,  or  both. 

The  larger  the  work  the  longer  the  arc  of  contact  betwo  n 
work  and  wheel. 

To  counteract  the  effect  of  longer  arc  of  contact  the  .«;iir- 
face  speed  of  the  work  must  be  increa.sed.  In  fact  the  cut- 
ting action  of  the  wheel  can  be  controlled  entirely  by  ih- 
work  speeds.  I         .      I 

The  slower  the  work  revolution  and  the  softer  the  wlv  1. 
the  deeper  the  cut  may  be,  and  with  this  combination  a  ma  '- 
mum  amount  of  metal  can  Ije  removed  in  a  minimum  tr  h 
with  a  minimum  loss  of  wheel  and  consumption  of  power 

Relatively  fast  work  revolution  with  soft  wheel  cau-ses  !it' 
wheel  to  wear  away  rapidly. 

The  faster  the  work  revolution  the  harder  the  wheel  n  i-t 
be,  whether  roughing  or  finishing. 

Slow  work  revolution,  hard  wheel,  and  deep  cut  cau.sc  ^^ 
wheel  face  to  load  with  steel,  preventing  the  wheel  cuttini 

The  slower  the  work  revolution  the  softer  the  wheel  i  I't 
be.  whether  roughing  or  finishing. 

Slow  work  revolution,  and  hard  wheel  with  light  cut  c 
the  wheel  to  glaze,  preventing  the  wheel  from  cutting. 

By  the  use  of  the  variable  work  speeds  of  grinding 
chihes,  it  is  possible  to  use  on  small,  hard  material 
wheels  graded  for  large,  soft  material  and  vice  versa. 


;lie 


•Abstracted    from    Grits   and    Grinds,    1921.      Copyright   by    Norton 
pany,  W^orcester,   Mars. 
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Electric  Power  and  Light  for  Railroad  Shops 

;     The   Trend    of   Development    and    Standards 
Adopted    in    the    Power    and    Lighting    Field 

:       BY  J.  E.  GARDNER 

Elerlriral   Engineer,  (!hira|:o.   KurIin«ton  «&    Quimy 


* 


1~^IIK    Klcctric.il   Dtparimcnt  of  a   steam   railroad  has  a 
varied  held  in  wliiih  to  work,  comprising  tlie  mechan- 
ical department,   the  l>uilding  department,  the  water 
nTvice  department,   in  fact,   the   whole  engineering  depart- 
ment, and  i.  handles  l>otli  power  and  liglit:ng  installations 
a-  well  as  welding  and  electric  furnace  installations. 

l*'lectricity  is  heing  adoj)ted  as  the  form  of  energy  for 
various  uses,  because  it  means,  in  practically  every  case  of  its 
use.  a  direct  economy  to  the  railroad,  and  this  question  of 
(••"onomy  of  operation  must  he  considered  in  planning  any 
iirw  installation.  In  most  ca.ses,  this  cairilt^  calculated  in 
actual  dollars  and  cents.  The  relial)ility  of  c-^ectrical  opera 
tion  is  an  important  factor  antl  it  is  the  aiuW)f  the  electrical 
»li  partment  to  make  reliability  and  dependability  it>^  first  con- 
••ideration  in  laying  out  an  installation,  including  due  obser- 
vance of  "safety  first"  measures. 

The  rapid  growth  of  the  electrical  industry  may  be  seen 
i>om  the  fact  that  in  1015  the  motors  in  the  United  States 
>i  rved  bv  central  station  power  amounted  to  a  total  of 
'V.IOO.nOO  horse])ower,  whereas  in  1920  they  totaled  over 
1 -',900,000.  an  increase  of  over  100  per  cent  in  five  years. 
Siinilarlv,  the  number  of  incandescent  lamps  .^^old  per  year 
i;;. Teased  from  4.000.000  in  KS90  to  110,000,000  in  1915 
a  :d  2.S1, 000,000  in  1920,  al.-o  an  increase  of  over  100  pe.' 
c  :it  in  the  last  five  years.  '  ^ 

.Mternatiiip  Current  vs.  Direct  Current  Power 

One  of  the  very  first  considerations  in  a  power  installation 
i>  the  projier  type  of  jwwer  to  a(h)pt.  If  ]iower  is  to  be  pur- 
^1  ised,  it  will  nearly  always  be  found  that  the  power  com- 
p  :)y  can  sujiplv  three-]>hase  alternating  current,  and  can 
!"'  ply  this  at  a  cheaper  rate  than  the  direct  current  in  ca.«es 
^y  ore  it  can  furnish  either.  In  cases  where  power  is  to  be 
"  lerated,  three-phase  alternating  current  is  fast  becoming  the 
^'   rent  adopted,  and  for  very  go<id  reasons. 

i"or  transmi.^sion  purposes,  three-phase  power  is  umjues- 

'  "Abstract  of  a   p.Tpfr  presented  before  the  Western  Railway  Club,   March 

21     i021 


li(.nably  tlie  preferaijle  ty|>c'.  as  the  use  of  transformers  gives 
the  « licice  of  all  voltages  f(;r  any  <.ne  installation  and  allows 
the  same  p(jwer  to  be  eftkiently  converted  to  110  volts  for 
lighting  purposes. 

The  threi'-phase  motor,  esjjecially  the  stjuirrel  cage  type, 
has  many  advantages  over  the  direct  current  motor  wht-rever 
a  con.xtant  >iteed  motor  can  be  used.  It  has  no  commutator 
to  give  trouble,  and  in  the  ca.<e  of  the  s«juirrel  cage  moior  it 
has  no  moving  electrical  contacts  or  hiiishes  whatever,  and 
no  rubbing  i»arts  except  the  bearings.  The  manufacturers 
have  now  develoj)ed  rotors  to  i^quirrel  «age  motors  that  are 
almost  indestructible,  and  .»o  long  as  the  bearings  are  kcj.l 
properly  lubricated  and  the  motor  is  not  improperly  ovtr- 
loaded  it  will  run  indefinitely  without  giving  troultle. 

The  control  of  a  stjuirrel  cage  motor  is  of  the  simplest  po-— 
sible  txjK"  to  ojK-rate.  The  starting  of  such  a  motor  by  hand 
control  consists,  in  the  case  of  the  smaller  motors,  merely  (4 
throwing  in  a  switch,  and  in  the  case  of  the  larger  motor-.  c>f 
throwing  the  double  throw  switch  of  a  com[>ensator.  Thr 
<to])ptng  of  such  a  motor  consists  merely  in  the  throwing  out 
of  the  switch,  either  directly  or  by  means  of  a  push-button. 
Further,  this  push-button,  or  in  fact  a  series  of  push-buttorj>. 
can  be  located  at  convenient  points  for  stO])ping  the  mot<T 
either  for  its  regular  operation  or  in  emergency.  In  .-horl. 
the  .squirrel  cage  motor  is  the  most  rugged  and  fool  pnx  f 
motor  obtainable,  and  should  be  ustxl  wherever  possible.  It 
has,  however,  the  characteristic  of  lower  starting  torcjue  lii.:n 
can  be  obtained  from  the  sli|>  ring  motor,  which  make.-  tlje 
slip  ring  motor  necessary  for  starting  machinery  that  mu^t 
start  under  heavy  load,  as  air  compressors,  triplex  pumps,  eu. 

The  direct  current  motor  has  to  its  cn^dit  the  variable  <  r 
adjusta])le.  sj)eed  that  can  be  obtained  from  it  and  is  u>fd 
wherever  jiossible.  when  this  (|uality  is  of  prime  importan(e. 
Tc  r  this  reason,  many  large  sh.ops  furnish  both  three-phase 
and  direct  current,  using  the  direct  current  where  adjustable 
speed  is  needed.  However,  even  in  such  cases  the  or-din.^ry 
procedure  is  to  generate  three-phase  current  first  and  cointrr 
this  to  direct  current  by  a  niotor  generator  <;et  or  a  rotary  ron- 
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verter,  so  that  the  direct  current  immediately  becomes  more 
expensive  to  generate,  due  to  the  losses  in  this  apparatus. 
At  Furthermore,  alternating  current  is  coming  to  such  uni- 
versal use  that  many  manufacturers  are  furnishing  sufficient 
speed  changes  in  their  standard  machine  tools  to  permit  the 
use  of  a  constant  speed  motor.  In  very  many  cases  it  is 
cheaper  to  purchase  a  tool  with  sufficient  speed  changes  to 
permit  the  use  of  a  squirrel  cage  motor  than  to  purchase  a 
tool  without  such  changes,  but  with  an  adjustable  speed 
direct-current  motor. 

For  traveling  crane  drive,  the  direct  current  series  motors 
have  the  advantage  that  their  light  load  speed  is  much  faster 
than  their  full  load  speed,  which  makes  the  operation  of  the 
crane  faster  when  handling  light  loads  or  running  light. 

The  use  of  synchronous  motors  is  to  be  considered  in  the 
case  of  large  motors  which  run  practically  all  of  the  time 
under  fairly  steady  load,  as  for  instance  the  motors  of  motor 
generator  sets  or  motor  driven  air  compressors.  This  is 
especially  desirable  where  alternating  current  is  generated  at 
the  shop  or  where  the  power  company  furnishing  current 
demands  a  penalty  for  low  power  factor.  The  use  of  such 
a  synchronous  motor  in  a  power  plant  will  raise  the  power 
factor  of  the  plant  instead  of  lowering  it,  as  is  often  the 
case  when  such  apparatus  is  driven  by  large  induction 
motors.  In  cases  where  the  alternating  current  generating 
equipment  has  become  overloaded  it  should  be  investigated 
to  see  if  the  use  of  a  synchronous  motor  will  not  overcome 
the  trouble  before  recommending  additional  generators. 

.h, /•,'..'■;  Individual  vs.  Group  Drive 

.'  In  the  days  when  the  machinery  in  the  shop  was  driven  by 
steam  power,  the  usual  procedure  was  to  have  one  large 
engine  drive  all  of  the  machinery  in  one  shop.  When  these 
engines  began  to  be  superseded  by  electric  motors  it  was 
found  to  be  of  considerable  advantage  to  divide  the  shop 
into  various  groups  handled  by  separate  motors,  and  in  the 
case  of  certain  machines  to  drive  them  by  individual  motors. 
In  this  way  it  was  possible  to  eliminate  a  great  deal  of  the 
friction  caused  by  the  large  amount  of  shafting,  belts,  etc., 
in  the  shop,  and  also  to  operate  part  of  the  shop  without 
the  necessity  of  running  all  of  the  shafting.  The  growing 
use  of  traveling  cranes  for  machine  shops  has  aided  to  de- 
velop the  use  of  individual  motor  drive  for  machine  tools, 
as  this  does  away  with  all  of  the  shop  shafting.  Individual 
drive  also  gives  the  added  advantage  that  the  tool  can  be 
quickly  located  in  any  position  in  the  shop.  However,  in 
shops,  or  in  shop  bays,  not  equipped  with  traveling  cranes, 
and  especially  for  the  smaller  tools,  the  advantage  of  indi- 
vidual drive  is  in  many  cases  neutralized  by  the  added  cost 
of  the  necessary  motors  for  such  drives. 

The  horsepower  of  the  motors  in  a  shop  equipped  with 
individual  drive  would  be  much  more  than  in  a  shop 
equipped  with  group  drive,  and  the  cost  of  the  motor  installa- 
tion will  show  a  much  greater  contrast  owing  to  the  fact 
that  the  smaller  motors  cost  more  per  horsepower  than  the 
larger  motors.  In  the  smaller  railroad  repair  shops  especi- 
at  the  same  time.  If  individual  drive  is  adopted,  each  motor 
must  be  large  enough  to  handle  the  maximum  load  on  that 
machine  tool,  and  in  the  case  of  reciprocating  machines,  as 
planers,  slotters,  etc.,  the  motor  must  be  large  enough  or  the 
machine  must  be  equipped  with  enough  flywheel  capacity 
to  furnish  the  momentary  energy-  required  to  reverse  the 
machine  at  the  end  of  the  stroke.  In  the  case  of  group 
drive,  all  of  the  energ>'  stored  in  the  shafting  and  various 
machines  of  the  shop  is  available  at  such  an  instant,  and  this 
fact  makes  a  still  greater  difference  in  the  horsepower  re- 
quired with  the  group  drive  as  compared  to  that  with  the 
individual  drive. 

Furthermore,  with  a  shop  using  only  alternating  current  a 
few  motors  loaded  nearly  to  capacitv  will  furnish  a  much 
higher  power  factor  than  a  large  number  of  motors  carr\'- 


ing  light  loads.  This  is  of  special  importance  if  the  shop 
generates  its  own  electric  power. 

Consequently,  before  deciding  to  adopt  individual  drive 
throughout  an  entire  shop,  it  must  be  carefully  considered 
as  to  whether  the  additional  cost  is  warranted,  as  compared 
with  group  drive,  especially  for  the  smaller  machines. 

In  laying  out  group  drive  for  a  shop,  such  as  is  found  at 
a  roundhouse  point,  it  is  advisable  to  put  certain  tools  that 
are  likely  to  be  used  at  any  time  for  emergency  work  in  a 
group  by  themselves  so  as  not  to  necessitate  nmniug  of  a 
large  number  of  tools  during  the  night. 

S.andardization  of  Motor  Speeds  and  Voltages 

The  size  and  first  cost  of  a  motor  decrease  as  the  speed 
increases,  consequently  in  designing  a  motor  drive  care  should 
be  taken  to  see  that  a  motor  of  the  highest  practical  speed 
is  used.  For  gearing  or  chain  drive,  the  speed  of  the  motor 
must  be  selected  with  care  not  to  exceed  speeds  in  good 
practice,  taking  into  consideration  the  size  of  the  motor.  For 
l)elt  drive,  the  size  of  the  two  pulleys  and  the  reduction  of 
speed  permissible  with  one  pair  of  pulleys  determines  the 
motor  speed  that  must  not  be  exceeded.  For  60-cycle,  three- 
phase  motors  the  speeds  most  commonly  used  are  no  load 
speeds  of  1,800,  1,200,  900  and  720  r.p.m.,  with  full  load 
speeds  approximately  5  per  cent  less,  and  a  safe  plan  to 
follow  for  a  belted  motor  is  to  see  if  a  1.200  r.p.m.  speed 
can  be  used  and  work  as  near  to  this  spee^  ds  possible  with- 
out getting  too  great  a  pulley  ratio. 

Basing  the  price  of  1,200  r.p.m.  motor,  at  $100  for  the 
sake  of  convenience,  the  relative  price  of  motors  of  the  various 
speeds  is  approximately  as  follows:  • 


Speed  In  RPM. 
1.8C0 
1.200 

:>'.>n 

720 


Comparative  ctst 
$77 
100 
125 
142 
158 


In  order  to  standardize  on  motor  speeds,  the  manufac- 
turers are  furnishing  direct  current  motors  with  approxi- 
mately the  same  speeds  as  the  full  load  s'^eds  of  alternat- 
ing current  motors.  It  is  also,  of  course,  a  decided  advant- 
age to  the  motor  user  to  keep  the  motor  speeds  as  near 
standard  as  possible,  and  this  should  be  considered  in  select- 
ing motors. 

The  advantage  of  a  spare  motor,  and  the  ease  with  which 
motors  can  be  transferred  from  one  tool  to  another  in  a  shop 
is  increased  to  the  extent  that  such  standardization  is  per- 
fected. Another  argument  in  favor  of  motors  of  speeds  of 
1,200  or  900  r.p.m.  is  that  they  can  be  more  readily  pur- 
chased. 

Voltages  should  also  be  standardized  as  far  as  possible 
for  the  various  shops  on  one  railroad.  For  direct  current, 
230  volts  is  beyond  doubt  the  best  for  power.  For  three- 
phase  current,  220-  and  440- volt  motors  are  both  used,  and 
the  majority  of  the  induction  motors  manufactured  can  be 
reconnected  for  either  voltage.  For  a  good-sized  shop  the 
cost  of  copper  wire  for  power  circuits  is  a  large  item,  and  if 
440  volts  is  used  instead  of  220,  the  circuit  wires  will  be 
half  the  size,  and  feeders,  when  the  voltage  drop  determines 
the  size,  can  be  one-fourth  the  size.  For  this  reason  440 
volts  is  recommended  for  a  standard. 

'  When  a  fuse  blows,  the  motor  is  shut  down  until  the  fuse 
is  replaced,  a  condition  which  means  a  delay,  and  in  many 
cases  a  serious  delay.  When  a  circuit  breaker  throws  out 
it  is  only  a  matter  of  seconds  for  the  operator  to  throw  it 
in  again  and  have  the  motor  running.  For  this  reason,  circuit 
breakers  or  overload  relays  are  recommended  for  use  on  even' 
electric  motor  and  are  well  worth  the  additional  cost  in  time 
saved.  For  induction  motors  overload  relays  will  be  used 
in  connection  with  the  compensator,  oil  switch,  or  other 
starting  device. 

The  "safety  first"  campaign  in  all  industrial  lines  ha? 


Aucusi,  1921 


RAILWAY    MECHANICAL    ENGINEER 


S17 


been  the  means  of  bringing  out  many  new  types  of  safety 
switches  and  safety  devices,  most  of  which  are  commendable. 
Safety  switches  mean  protection  against  personal  injury, 
against  fire  and  against  power  failures.  In  addition  to  the 
safety  switches,  many  panel  boards  now  have  the  fuses  of 
each  polarity  or  phase  in  a  separate  compartment,  the  differ- 
ent compartments  being  separated  by  barriers.  Compensators 
can  now  be  obtained  with  the  relays  and  no-voltage  coil  com- 
plete inside  of  the  same  case  as  the  compensator,  which  adds 
to  the  convenience  and  neatness  of  wiring.  Automatic 
starters  can  be  jxirchased  complete  with  enclosing  cabinets 
so  that  they  can  be  located  close  to  the  motor  without  need 
of  additional  protection,  and  so  that  a  complete  conduit 
installation  can  be  made. 

Pumping  Plant  Operation 

The  present  high  price  of  labor,  gasoline,  kerosene  and 
coal  combine  to  make  electrical  operation  economical  'in 
many  pumping  plants  and  coaling  stations  where  electric 
power  is  available.  In  many  cases  the  use  of  automatic 
control  is  the  determining  factor  in  reducing  the  cost  of  labor 
for  operating  a  pumping  plant.  However,  no  automatic 
devices  are  absolutely  infallible,  and  where  hand  starting  can 
be  operated  without  great  additional  expense  it  is  advisable, 
as  it  makes  it  necessary  that  the  attendant  visit  the  plant  at 
least  once  every  time  the  motor  is  started.  Pumps  do  not 
always  prime  properly,  pumps  and  motors  have  to  be  oiled  at 
regular  intervals,  bearings  run  hot  occasionally,  so  that  it  is 
not  fair  to  any  equipment,  however  reliable,  to  expect  it  to 
operate  day  in  and  day  out  without  attention. 

In  the  case  of  the  most  important  water  stations,  duplicate 
equipment  is  recommended  for  protection  in  emergency,  and 
where  such  stations  are  operated  by  automatic  control,  a  hand 
controller  is  recommended  in  addition  to  the  automatic  con- 
troller, this  being  so  connected  that  reversing  a  double-throw 
switch  cuts  the  motor  control  on  either  the  hand  controller 
or  the  automatic  starter,  and  disconnects  the  other  entirely 
so  that  it  can  be  taken  out  for  repairs  without  shutting  down 
the  plant.  The  writer  has  installed  this  equipment  in  three 
important  pumping  stations,  and  its  value  in  lime  of 
emergency  has  been  well  proved. 

Automatic  Control  for  Shop  Motors 

Automatic  control  is  slowly  being  introduced  into  the  rail- 
road machine  shops  for  controlling  certain  machine  tool 
motors.  The  arguments  in  favor  of  automatic  control  are 
that  it  enables  any  operator  to  start  the  motor  properly,  that 
the  motor  control  may  be  placed  where  mosf  convenient  to 
the  operator,  and  that  with  direct  current  motors  dynamic 
braking  may  be  used  to  stop  the  motor  almost  instantaneously 
when  necessary. 

In  the  case  of  direct  current  wheel  lathe  motors,  an  added 
argument  is  that  the  motor  may  be  momentarily  slowed  down 
by  the  push-button  control  at  times  when  the  tool  strikes  a 
hard  spot  on  the  tire. 

The  reversing  planer  motor  is  a  recent  adaptation  of  auto- 
matic control,  which  is  successfully  used  to  speed  up  the 
operation  of  planers  both  for  large  and  small  work.  For 
this  equipment,  a  special  motor  is  used  that  will  stand  start- 
ing, stopping  and  reversing  at  each  stroke  of  the  planer. 
With  this  control  a  great  time  saving  is  made  by  the  readi- 
ness with  which  the  cutting  speed  or  the  return  speed  may 
be  regulated,  each  independently  of  the  other  by  elimination 
of  belt  slip  and  by  the  quickness  with  which  the  operator  can 
start  or  stop  the  motor  either  in  the  regular  course  of  its 
duties  or  while  setting  up  work. 

Elevator  Control 

Automatic  control  is  now  being  successfully  used  to  operate 
both  passenger  and  freight  elevators.  One  serious  disad- 
vantage in  the  use  of  automatic  control  for  freight  elevators 


has  been  that  if  the  car  was  adjusted  to  stop  at  tiie  floor 
level  when  carrying  a  heavy  load,  it  would  not  stop  at  the 
floor  level  when  carrying  a  light  load,  making  it  hard  to 
handle  trucks  in  and  out  of  the  elevator.  Elevator  equip- 
ment can  now  be  obtained,  however,  having  a  small  motor 
driving  the  armature  of  the  main  elevator  motor  at  slow 
speed  through  additional  gearing,  and  by  using  special  level- 
ing cams  at  each  floor  level  so  that  when  the  car  reaches  the 
floor  at  which  it  is  to  stop  the  main  elevator  motor  stops  and 
the  small  leveling  motor  then  picks  up  the  control,  brings 
the  car  absolutely  to  the  floor  level,  and  holds  it  there.  With 
the  present  high  price  of  labor,  such  a  device  often  means 
considerable  saving. 

Interior  Lighting 

The  rapid  development  of  incandescent  lamps  within  the 
last  few  years  has  added  entirely  new  possibilities  in  the 
electric  lighting  field,  and  the  intensity  of  illumination  which 
is  recommended  to  be  supplied  has  increased  year  by  year. 
From  a  railroad  point  of  view,  we  see  in  this  two  separate 
phases.  First,  utility  lighting  in  shops,  roundhouses,  offices, 
yards,  etc.,  where  thp  lighting  is  for  the  advantage  of  the  rail- 
road employees.  Second,  lighting  that  must  have  a  certain 
decorative  value,  as  railroad  trains,  stations,  and  such  places 
where  the  lighting  is  for  the  benefit  of  railroad  patrons  ai 
well  as  railroad  employees.  A  study  of  the  situation  shows 
that  in  practically  every  case  the  amount  of  light  furnished 
is  much  greater  than  it  was  a  few  years  ago.  In  the  case  of 
shop  lighting,  yard  lighting,  etc.,  it  has  been  proved  that  by 
furnishing  general  illumination  of  sufficient  intensity,  the 
efficiency  of  the  workmen  is  greatly  increased  as  well  as  the 
quality  of  the  output  and  the  protection  against  accidents. 

Until  recently  it  has  been  the  custom  to  employ  mechanics 
for  night  work  at  roundhouses,  etc.,  and  expect  them  to  do 
good  work  with  the  light  of  an  oil  torch.  The  recent 
increased  cost  of  labor  brought  out  the  fact  faster  than  it 
would  otherwise  have  been  brought  out  that  it  is  absolute 
economy  to  furnish  proper  lighting  at  such  points,  especially 
where  work  is  being  done  all  night  long.  The  cost  of  electric 
lighting  is  a  small  item  compared  to  the  total  cost  of  operating 
a  shop,  so  that  the  question  must  be  carefully  considered  at 
each  shop  as  to  whether  sufficient  illumination  is  provided. 
A  record  of  eight  years  ago  shows  that  as  low  as  two  foot- 
candles  was  recommended  at  that  time  for  machine  shop 
lighting,  whereas  the  latest  rectwnmendations  are  from  five  to 
ten  foot-candles.  By  furnishing  general  illumination  of 
sufficient  intensity  the  use  of  portable  cords  can  largely  be 
done  away  with.  A  portable  cord  has  always  been  an 
expense  to  maintain,  and  the  small  lamp  used  with  the  port- 
able cord,  as  well  as  the  lamps  used  for  drc^  lights,  have 
always  been  a  source  of  expense  due  to  breakage  and  theft. 
By  lighting  the  shop  with  large  lamps  located  in  suitable 
reflectors  at  a  considerable  height  above  the  floor,  trouble 
due  to  lamp  breakage,  theft  and  lamp  cord  maintenance  is 
done  away  with,  and  at  the  same  time  much  better  lighting 
is  obtained. 

The  only  recent  important  addition  to  the  available  lamps 
is  the  bowl  enameled  gas  filled  lamp.  This  lamp  is  designed 
for  use  in  the  standard  reflectors,  the  enameling  being  to  dis- 
pense with  the  glare  caused  by  a  bare  gas  filled  lamp  when 
placed  low  enough  to  be  in  the  line  of  vision. 

Yard  Lighting 

The  use  of  large  Mazda  lamps  hjfe  made  possible  light- 
ing of  large  outdoor  areas  by  the  use  of  flood  lights.  A  few 
years  ago  the  method  of  lighting  a  hump  yard,  or  in  fact 
any  freight  yard,  was  to  install  rows  of  arc  lights  between 
the  tracks  or  suspended  over  the  tracks.  At  a  later  date  the 
Mazda  lamp  superseded  the  arc  lamp,  still  using  the  large 
number  of  lamps  distributed  through  the  yard.  Now,  by 
the  use  of  a  few  flood  lights  located  at  proper  point?,  much 
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better  illumination  can  be  obtained  and  the  cost  of  mainte- 
nance reduced.  For  a  hump  yard,  a  flood  lighting  tower 
located  at  the  top  of  the  hump  will  enable  the  car  riders  to 
see  ahead  of  them  almost  as  distinctly  at  night  as  in  the  day- 
time, and  thus  permit  them  to  carry  their  cars  as  far  from 
the  hump  as  possible  and  yet  avoid  damage  to  the  cars  or 
contents. 

For  best  results,  these  flood  lights  should  be  located  not 
less  than  50  ft.  from  the  ground,  and  preferably,  at  least 
75  ft.  For  lighting  the  larger  areas,  1,000-watt  lamps  should 
be  used,  and  the  reflectors  of  the  flood  lights  should  be  of 
mirrored  glass  or  metal  that  will  not  easily  tarnish.  This 
latter  is  a  point  that  must  be  carefully  considered,  as  the 
average  flood  light  does  not  get  the  attention  that  a  locomo- 
tive headlight  reflector  receives.  In  cases  where  one  1,000- 
watt  lamp  is  not  enough  to  light  a  given  area,  the  usual 
practice  is  to  install  a  battery  of  several  of  these  lamps.  By 
slight  changes  in  the  focusing  and  position  of  the  different 
reflectors,  the  light  can  be  distributed  over  the  proper  area. 
The  use  of  flood  lights  has  the  decided  advantage  of  leaving 
the  space  to  be  lighted  largely  free  from  poles  and  overhead 
wires.  In  the  case  of  a  cinder  pit,  especially  where  the 
cinders  are  handled  by  a  clam  shell,  the  lighting  has  always 
been  difficult  and  hard  to  maintain.  The  use  of  flood  lights 
placed  at  proper  points  at  the  end  of  the  cinder  pit  will 
improve  this  condition  wonderfully. 

One  point  that  must  be  carefully  noted  in  laying  out  a 
flood  light  installation  is  that  the  flood  light  should  be  placed, 
as  far  as  possible,  so  that  it  will  throw  its  light  parallel  to 
the  tracks.  If  the  flood  light  is  placed  so  that  it  has  to 
throw  its  light  at  right  angles  to  the  tracks,  any  cars  or 
locomotives  standing  on  the  tracks  will  throw  dark  shadows 
at  the  very  place  it  is  desired  to  light. 

-  Flood  lighting  is  well  adapted  for  the  purpose  of  lighting 
long  freight  or  passenger  platforms  where  these  are  not 
covered  by  canopies,  but  if  not  located  at  a  sufficient  eleva- 
tion they  will  cast  a  disagreeable  glare. 


wedge  way  and  has  a  heel  on  one  end  to  hook  under  the  box. 
On  the  handle  side  of  the  truck  is  a  swinging  arm  to  which  is 
attached  a  lever  and  notch  arrangement  for  holding  the  box 
in  place  when  tipping  up  the  truck. 

In  operation  the  driving  box  is  turned  upside  down  on  the 
floor  and  the  truck  brought  into  position  with  the  heel  tipped 
down  and  under  the  driving  box.  The  box  is  then  clamped 
in  place  with  the  arrangement  shown  and  a  downward  pres- 
sure on  the  handle  of  the  truck  will  then  lift  the  driving  box 
off  the  floor.  The  design  of  the  truck  is  such  that  the  center 
of  gravity  with  the  driving  box  in  place  lies  approximately 
over  the  axle  so  it  is  easy  to  handle  the  truck  and  move  it 
from  place  to  place.  Adjustments  are  made  for  different 
sizes  of  driving  boxes  by  means  of  the  clamping  arrangement 
shown.  An  extension  to  the  swinging  arm  serves  to  support 
the  truck  and  box  in  a  horizontal  position  when  desired. 

With  this  device,  driving  boxes  and  crossheads  have  to  be 
lifted  only  a  short  distance  from  the  floor  and  they  can  be 
moved  from  one  part  of  the  shop  to  another  with  a  minimum 
of  effort. 


'<t 


.■2. ■/>':..     Truck  for  Driving  Boxes 

i    -  '*  -  BY  J.  H.  HAHN 

Assistant  Machine  Shop  Foreman,  Norfolk  •&  Western, 
Portsmouth,  Ohio. 

A  shop  truck  designed  especially  for  hauling  driving  boxes 
but  which  can  also  be  used  in  moving  crossheads  from  place 
to  place  is  shown  in  the  illustration.  No  dimensions  are  fur- 
nished with  this  sketch  owing  to  the  fact  that  the  truck  will 


■'/fake  adjvsfmenis  hen  for  / 
different  size  driving  boxes 
and  crossheads 


Shop   and    Roundhouse   Truck  for   Handling    Driving    Boxes 

have  to  be  designed  to  accommodate  the  driving  boxes  and 
crossheads  on  the  particular  road  for  which  it  is  made.  The 
principle  of  operation  of  the  truck  is  evident,  however,  and 
heavy  driving  boxes  and  crossheads  can  be  moved  from  one 
machine  to  another  and  from  one  department  to  another  with 
a  minimum  of  physical  effort. 

A  pair  of  comparatively  large  diameter  wheels  are  mounted 
on  an  axle  attached  to  a  plate  which  fits  in  the  shoe  and 


An  Improved  Chipping  Screen  •: 

BY    A.   G.   JOHNSON 
Mechanical  Engineer,  Duluth  &  Iron  Range,  Two  Harbors,  Minn. 

The  well-organized  movement  to  reduce  accidents  by 
safety  first  campaigns  has  accomplished  desirable  results. 
One  of  the  points  most  strongly  insisted  upon  has  been 
the  provision  of  suitable  means  to  prevent  accidents  by  flying 
chips.  The  chipping  screen  illustrated  was  designed  for  this 
purpose  and  is  convenient,  being  readily  adjustable  in  posi- 
tion and  elevation  on  the  work  bench.     As  illustrated,  the 
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Convenient   Type  of  Adjustable   Chipping   Screen 

screen  consists  of  a  wooden  framework  made  from  \%  in. 
by  ^  in.  stock.  Strips,  Yi.  in.  by  ^  in.,  are  provided  to 
hold  the  fly  screen  in  place  on  the  framework  and  the  latter 
is  arranged  to  swivel  on  a  piece  of  ^  in.  pipe  threaded  into 
a  cast  iron  base  sufficiently  heavy  to  hold  the  screen  in  an 
upright  position.  The  collar  and  set  screw,  indicated,  pro- 
vide for  easy  adjustment  of  the  screen  vertically. 

A  screen  of  this  general  type  may  be  arranged  with  two 
or  more  hinged  wings  which  can  be  set  or  clamped  at  any 
angle  for  use  around  a  boring  mill  when  turning  brass. 
This  confines  the  chips  to  a  small  floor  area  and  helps  to 
save  the  scrap  brass.  When  not  in  use,  the  wings  can  be 
shut  and  set  against  the  wall  out  of  the  way. 
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Locomotive  Main  Rod  Angularity 

BY  WILLIAM  ULRICH 

Foreman     Valve     Setter,     Delaware,     Lackawanna     &     Western, 

Scranton,   Pa. 

There  has  been  considerable  discussion  of  the  subject  of 
irregularity  in  valve  motion  due  to  locomotive  main  rod 
angularity  and  other  errors  which  must  be  overcome  to  obtain 
a  square  valve  gear.  Main  rod  angularity  and  the  difference 
in  elevation  of  cylinder  and  driving  wheel  center  lines  have 
introduced  errors  which  must  be  overcome  and  this  article  is 


^striking  Points^ 


'h.   ^t  Cylinders 
and  Wheels 


Right  Sid« 


Fig.    1 — Crank    Pin    Positions   When    Center    Lines   Coincide 

intended  to  show  the  effect  of  these  two  errors;  how  one  over- 
comes the  other  on  one  side  of  the  locomotive  and  increases 
the  error  on  the  other  side;  how  the  roll  of  the  engine,  which 
cannot  be  fully  counteracted,  constantly  changes  these  v^rrors. 
It  is  hoped  to  give  the  practical  valve  setter  a  clearer  idea 
of  the  subject  under  discussion  and  point  out  the  advantage 
of  working  from  the  front  centers  in  setting  valves.  Too 
frequently  the  assumption  is  made  that  the  largest  errors  in 
valve  motion  are  due  to  main  rod  angularity  when  the  trouble 
due  to  other  causes  is  far  more  serious.  In  reality,  the  errors 
due  to  main  rod  angularity  have  little  effect  upon  the  valves. 
With  locomotives  of  today,  having  long  main  driving  rods, 
angularity  has  much  less  effect  than  when  main  rods '  are 


position  2,  Fig.  3.  The  greater  the  difference  in  cylinder 
and  driving  wheel  center  line  elevation,  the  greater  will  be 
this  error.  The  error  is  practically  negligible  for  differences 
in  center  line  elevation  not  exceeding  3  in.  and  it  is  impos- 
sible to  figure  it  exactly  as  valve  setting  in  the  back  shop  is 
generally  done  while  the  locomotive  is  being  assembled.  When 
the  boiler  is  filled  with  water  and  the  locconotiye  settles  on 
its  springs,  the  center  lines  of  wheels  and  cylinders  come 
closer  together,  and  when  the  locomotive  is  working,  the  roll 
constantly  changes  this  distance.  In  setting  valves,  it  is  good 
policy  to  work  from  the  front  centers  as  much  as  possible 
since  they  are  near  the  center  line  of  motion. 

The  position  of  the  right  crank  pin  when  the  left  pin  is 
on  either  front  or  back  center,  is  shown  in  Fig.  4.  When  the 
left  crank  pin  is  on  the  front  center,  the  right  pin  will  be 
90  deg.  ahead,  or  at  position  2,  and  when  on  the  back  center, 
position  7,  Fig.  4.  This  shows  that  the  error  due  to  the  dead 
centers  not  being  diametrically  opposite  helps  offset  the  error 
due  to  main  road  angularity  on  the  left  side  and  increases 
the  error  on  the  right  side. 

The  position  of  the  left  crank  pin  with  the  right  pin  on 
either  front  or  back  center  is  shown  in  Fig.  5.  If  the  piston 
was  at  the  center  of  the  stroke,  the  main  pin  would  have  to 
be  on  points  A  or  A^.  It  will  be  noted  that  when  the  right 
crank  pin  is  on  the  front  dead  center,  the  left  pin  would  have 
to  be  at  point  A  to  bring  the  piston  to  the  center  of  its  stroke. 
In  reality  the  left  crank  pin  is  at  B  and  there  is  an  error  equal 
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Fig.   2 — Diagram    Showing    Effect    of    Raising    Cylinder    Center    Line 

short,  as  in  the  case  of  locomotives  of  older  design.  Angu- 
larity is  less,  on  account  of  the  longer  radius,  although  this 
decrease  is  slightly  offset  by  the  longer  stroke  of  modern 
locomotives.  The  effect  of  relative  main  rod  length  and  piston 
stroke  will  be  readily  understood  from  reference  to  Fig.  1, 
which  shows  four  crank  pin  positions  corresponding  to  the 
two  dead  centers  and  the  top  and  bottom  quarters. 

Dead   Centers   Not   Diametrically   Opposite 

The  cylinder  center  lines  on  nearly  all  locomotives  are  from 
1  in.  to  3  in.  higher  than  the  center  lines  of  the  wheels,  thus 
l)ringing  the  dead  centers  not  diametrically  opposite.  By 
studying  Fig.  2,  it  will  be  evident  that  a  slight  error  exists. 
The  rear  dead  center  is  at  5  and  the  front  dead  center  at  6. 
If  the  cylinder  center  line  was  at  the  same  elevation  as  the 
t  nter  line  of  the  driving  wheels,  as  sho>vn  in  Fig.  1,  arc 
i--?-j  would  be  equal  to  arc  1-4-3  ^^^  t^^  dead  centers  would 
U  opposite  each  other.  In  Fig.  2,  arc  y  1-2-6  is  slightly 
1  nger  than  arc  6-3-4-5,  the  difference  being  an  error  due  to 
t  e  difference  in  elevation  of  the  center  lines. 

For  convenience,  it  will  be  considered  that  Fig.  2  repre- 
S'  nts  the  right  side  of  the  locomotive.  With  the  locomotive 
on  the  front  dead  center  (right  lead  engine),  the  left  crank 
P  n  would  be  in  position  /,  Fig.  3,  or  if  on  the  back  center. 


Figs.  3  and  4 — Left  and   Right  Crank  Pin   Positions  with  Opposite 
Crank  Pins  on  Dead  Centers 

to  the  distance  between  points  A  and  B.  When  the  right 
crank  pin  is  on  the  back  dead  center,  the  left  pin  would  be 
at  point  A^  where  it  is  (in  this  case)  due  to  the  fact  that  the 
two  center  lines  do  not  coincide.  If  they  were  in  the  same 
line,  an  error  would  exist  equally  on  the  front  and  back 
centers.  On  the  right  side  the  longer  arc  between  points 
I  and  2  (Fig.  4)  is  toward  the  front  and  the  offset  from  the 
center  point  of  the  stroke  is  increased.  This  error  will  be 
about  ^  in.    It  will  be  more  with  a  shorter  main  rod  and 
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Fig.    5 — Diagram    Showing    How    Error    Due    to    Angularity    Is    In- 
creased  on    Right  and    Decreased   on    Left   Side 

less  with  a  longer  main  rod,  and  it  will  also  be  more  with  a 
longer  stroke  and  less  with  a  shorter  one. 

Methods    of    Counteracting    Errors 

The  above  irregularities  are  overcome  in  the  Stephenson 
valve  gear,  however,  by  offsetting  the  link  saddle,  although 
this  feature  of  design  must  take  care  of  other  errors,  such  as 
those  due  to  eccentric  blade  angularity,  and  the  location  ef 
the  eccentric  blade  pins  back  of  the  link  arc.  In  the  Wal- 
schaert  gear,  irregularities  are  overcome  by  the  back  set  ef 


520 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No.  8 


the  link  foot,  which  also  takes  care  of  the  angularity  of  the 
eccentric  rod. 

;  These  errors  are  greater  at  50  per  cent  cut-off  than  they 
are  on  a  shorter  or  longer  cut-off,  as  when  the  crank  pin 
is  nearer  the  centers  (either  front  or  back),  the  piston  is  not 
traveling  as  fast  as  when  it  is  on  the  top  or  bottom  quarter. 
In  other  words,  the  wheel  must  revolve  farther  with  the  crank 
pin  neat  the  dead  centers  to  move  the  piston  a  certain  distance 
than  if  the  pin  was  on  the  top  or  bottom  quarter. 


Increasing   the   Efl&ciency   of   Piston   Rod    and 
Throttle   Packing 

^■i\'\'''  BY  FRANK  ROBERTS 

The  writer  has  made  many  comparative  tests  on  both  air 
pump  piston,  rod,  and  throttle  valve  stem  packings.  Among 
the  packings  tested  are  included  both  metallic  and  the  usual 
iibre  braided  packings,  varying  in  price  from  a  few  cents  to 
over  two  dollars  a  pound.  The  conclusions  deduced  below 
are  the  direct  result  of  this  service  test  study. 

It  is  evident  to  any  railroad  man  who  has  spent  much 
time  around  an  enginehouse,  that  the  majority  of  packing 
is  removed  from  service,  not  because  it  is  worn  out,  but 
because  it  leaks  steam  and  is  no  longer  serviceable.  What 
usually  causes  removal  under  the  action  of  service  conditions 
in  stuffing  boxes,  is  not  an  appreciable  wear,  but  the  loss  of 
elasticity.  The  heat  and  pressure  dries  and  hardens  the 
plastic  fibre  rings  until  they  are  absolutely  non-resilient. 
No  amount  of  pressure  applied  at  packing  gland  nuts  will 
cause  the  rings  to  close  around  the  rod  or  stem  sufficiently  to 
hold  back  the  escaping  steam. 

The  engineer  reports  packing  blowing  and  the  repair  man 
removes  the  old  and  applies  a  new  set  of  packing.  A  casual 
glance  about  any  enginehouse  scrap  box  or  yard  will  show 
how  many  apparently  perfect  rings  are  thrown  away.  Ex- 
amination will  show  that  these  discarded  rings  are  as  hard 
as  bone  but  the  inside  wearing  surface  is  polished  and  per- 
fect. All  it  requires  is  a  means  of  pressing  it  close  against 
the  rod  to  seal  the  joint  and  hold  back  the  steam.     With 


life  of  a  set  of  throttle  packing  is  the  money  and  time  saved 
by  not  having  to  blow  down  the  boiler  so  often  for  changing 
the  throttle  packing.  This  is  an  expense  which  is  not  in- 
curred, however,  when  changing  a  set  of  air  pump  rod 
packing. 

The  item  of  lubrication  is  perhaps  a  leading  factor  in 
satisfactory  packing  service.  The  pumps  are  not  so  hard  to 
lubricate  if  proper  swab  rings  are  applied,  and  supplied  with 
oil.  Out  the  throttle  stem  is  a  different  problem.  A  deep 
packing  box,  several  times  exceeding  the  total  travel  of  the 
stem  is  used,  and  any  oil  applied  to  the  stem  outside  of  the 
packifi^DOX  gland  is  carried  only  a  little  way  into  packing 
box/reachmg  only  the  first  rings.  The  rings  next  the  steam 
never  get  any  of  the  oil,  and  soon  dry  out  hard,  losing  their 
abilit}'  to  hold  back  steam. 

The  cost  of  wedge  rings  is  of  no  special  moment,  in  fact 
less  than  the  cost  of  the  fibre  rings  displaced  during  the  first 
application.  They  mav  be  used  repeatedly  if  made  of  brass 
and  can  be  easily  cast,  thus  eliminating  all  machine  work 
and  bringing  the  price  dovm  to  a  few  cents  each.  The  rings 
will  save  time,  trouble,  and  expense. 


The  Use  of  Hack  Saw  Blades* 

It  j^  better  to  err  in  using  a  hack  saw  machine  blade  a  few  gages 
too  fieavy  rather  than  one  gage  too  light,  as  this  practice  will 
result  in  much  less  breakage. 

Never  use  a  coarse  tooth  blade  on  thin  sheet  metal  or  tubing 
of  any  kind  as  the  teeth  are  bound  to  strip  or  the  blade  become 
broken.  ' 

For  cutting  solid  material  of  all  kinds,  14-  and  18-point  blades 
may  be  used  to  good  advantage. 

Where  gages  from  16  to  21  are  being  cut  (either  tubing  or  sheet 
metal)  a  24-point  blade  will  give  best  results. 

When  cutting  material  finer  than  21  gage  in  any  metal,  a  32- 
point  blade  will  give  best  results. 

Extreme  care  must  be  used  in  weighting  a  blade  when  cutting 
unannealed  tool  steel  as  too  much  weight  on  a  new  blade  will 
ruin  it  quickly. 

Never  buy  a  cheap  hack  saw  blade  as  the  cheapest  is  usually 
most  expensive  in  the  end. 

Experience  has  proved  that  90  per  cent  of  hack  saw  troubles 
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Wedgei Rings  Hold  Old   Packing  Tightly  Against  Valve  Stem,   Preventing   Leaks 


proper  compression  there  is  no  reason  why  rings  will  not 
give  good  service  for  a  period  at  least  double  that  now 
obtained.  ' 

'  The  use  of  wedge  rings,  shown  in  the  illustration,  will  ef- 
fectively compress  packing  rings  long  after  they  have  lost 
their  resilient  properties.  Even  after  they  become  quite  hard 
a  moderate  pressure  from  the  gland  nut,  operating  through 
the  bevelled  dividing  faces,  causes  a  wedging  action  that 
forces  the  packing  rings  against  the  rod,  effectively  compress- 
ing the  rings  long  after  they  have  lost  their  resilient  proper- 
ties. This  wedging  action  forces  the  packing  rings  against 
the  rod,  effectively  preventing  the  escape  of  steam.  Our 
finding  is  that  the  life  of  rings  is  increased  over  100  per  cent. 
Another  decided   advantage  resulting  from  doubling  the 


are  caused  by  using  blades  on  work  for  which  they  were  never 
intended. 

If  in  doubt  as  to  the  kind  of  blade  to  order,  ask  the  manufacturer 
and  he  should  be  able  to  give  you  assistance. 


What  is  Probably  the  greatest  "layoff"  which  ever  occurred 
in  the  transportation  industry  took  place  between  August,  1920, 
and  March,  1921,  when,  according  to  the  statistics  of  the  Inter- 
state Commerce  Commission,  the  total  number  of  employees  on 
the  Class  I  railroads  decreased  from  2,197,824  in  August,  1920, 
to  1,593.068  in  March,  1921,  representing  a  decrease  of  604,756, 
or  27.5  per  cent. 

•From  a  circular  issued  by  the  Diamrnd  Saw  &  Stamping  Work*. 
Buflfalo,  N    Y. 
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Heavy  Pattern  90 -In.  Driving  Wheel  Lathe 


MODERN  facilities  for  wheel  turning,  quartering  and 
journal  turning  are  ccxnbined  in  the  heavy  pattern 
90-in.  wheel  lathe,  illustrated,  which  has  been  de- 
veloped recently  by  William  Sellers  &  Co.,  Inc.,  Philadelphia, 
Pa.  As  usual  in  this  type  of  lathe,  the  left-hand  head  is 
bolted  to  the  bed  in  a  fixed  position,  while  the  right-hand 
head  is  adjustable  for  putting  in  and  taking  out  the  mounted 
wheels.  The  adjustment  of  the  sliding  head  is  accomplished 
by  a  motor,  driving  through  a  slip  clutch  to  insure  the  proper 
pressure  being  put  upon  the  lathe  centers.     This  also  pro- 


diameter  wheels.     This  feature  is  important  in  eliminating 
deflection  and  chatter. 

All  of  the  tools  necessary  to  cc«nplete  the  turning,  from 
roughing  to  form  finishing,  are  assembled  and  carried  in 
turrets  mounted  on  top  of  each  tool  slide  as  illustrated. 
In  order  to  release  the  clamp  and  lock  for  the  turret,  prepar- 
atory to  bringing  a  set  of  tools  into  operation,  it  is  only 
necessarj'  to  make  a  slight  turn  of  the  clamp  pin  in  the 
center  and  raise  the  locking  cams  A  as  illustrated.  After 
swinging  the  turret  90  deg.  the  locking  cams  are  dropped 


Sellers   £0-in.    Driving    Wheel    Lathe    Equipped    with    Direct   Current    Motor    Device 


vides  a  safeguard  against  overstrain  or  breakage,  during  ad- 
justment. The  heads  are  massive  and  each  one  carries  a 
rotating  spindle  with  an  internal  geared  face  plate.  A  sliding 
spindle  supports  the  conical  centers  which  are  adjustable 
longitudinally  to  suit  the  different  relations  of  the  tire  to  the 
ends  of  the  axle.  Hand-wheels  are  provided  at  the  ends  of 
the  heads  for  adjusting  the  centers  longitudinally  and  for 
locking  them  in  position. 

The  bed  is  a  lieavy  iron  casting  of  box  construction  with 
♦he  center  line  of  the  spindle  carried  vertically  over  the  back 
shear,  insuring  that  the  resultant  pressures  due  to  the  cuts 
^iU  fall  within  the  limits  of  the  base,  even  for  the  largest 


into  place  and  the  clamp  pin  given  a  portion  of  a  turn,  fixing 
the  tools  in  position  for  the  desired  cut. 

Another  important  feature  is  in  the  method  of  driving  the 
wheels  under  the  cut.  On  each  of  the  face-plates  are  mounted 
two  patented  C -clamp  drivers,  illustrated.  These  drivers 
consist  of  sub-bases  quickly  and  easily  adjustable  in  the  T- 
slots  of  the  face-plate  for  the  varying  diameters  of  the 
wheels.  The  driver  bases  have  a  circumferential  adjustment 
on  the  sub-bases  to  compensate  for  the  layout  of  spokes  and 
counterweights  for  different  types  of  wheels  and  each  driver 
base  carries  a  sliding  driver  bit  of  hardened  steel,  with 
serrated  teeth,  the  edges  of  which  are  pulled  against  the  outer 
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tho  link  f(H)t.  wliic  li  also  takos  care  of  tlu>  angularity  of  the 
lai-ntrii.   rod. 

Tiuse  errors  are  greater  at  SO  per  cent  eut-off  than  they 
are  on  a  shorter  or  longer  (Ut-t)lY,  as  when  the  crank  pin 
is  nearer  the  centers  (either  front  or  hack),  tlie  piston  is  not 
traveling  as  fast  as  when  it  is  on  the  top  or  bottom  (juarter. 
In  other  words,  tin-  wlieil  must  nvolve  farther  with  the  crank 
I  tin  near  the  dead  centers  lo  move  the  piston  a  certain  distance 
than  if  llu'  pin  was  on  thi-  lop  or  iiottom  tjuarter. 


liHTfasiiiij;    tlu'    Klllcioiu-y    of    Piston    Kotl    and 
Throlllc    Packin'' 
BY  FRANK  ROBERTS 

I  he  writer  has  made  many  comparative  tests  on  both  air 
l>ump  piston  rcnl.  and  throttle  valve  stem  packings.  Among 
the  ]>ackings  tested  are  included  lx)th  motallic  and  the  usual 
iibre  braided  ])ackings,  varying  in  price  from  a  few  cents  to 
over  two  doll.irs  a  jK)und.  The  conclusions  deduced  below 
lire  the  >iircct  re.'>ult  of  this  ser\'ice  test  study. 

It  is  evident  to  any  railroad  man  who  has  spent  much 
time  around  an  enginehouse,  that  the  majority  of  packing 
is  removed  frt^ii  service,  not  because  it  is  worn  out,  but 
U'cause  it  leaks  steam  and  is  no  longer  ser\'iceable.  What 
usually  causi's  removal  under  the  action  of  service  conditions 
•  n  stuthng  boxes,  is  not  an  aj)preciable  wear,  but  the  loss  of 
elasticity.  The  he.^t  and  jiressure  dries  and  hardens  the 
plastic  fibre  rings  until  they  are  aI)Solutely  non-resilient. 
No  amount  of  pres'^ure  applied  at  packing  gland  nuts  will 
cause  tlie  rings  to  close  around  the  rod  or  stem  sufl'iciently  to 
liolil  back  the  escaping  steam. 

Ihe  engineer  reports  packing  i)lowing  anil  the  repair  man 
n-moves  the  old  and  ajiplies  a  new  .set  of  packing.  A  casual 
glance  alx)ut  'any  enginehouse  .scrai>  box  or  yard  will  show 
iiow  many  aji}>^rently  pertVcl  rings  are  thrown  away.  Ex- 
amination will-show  tliat  the.-e  iliscarded  rings  are  as  hard 
as  l>Oiie  but  the  inside  we.iring  surl'ace  is  polished  an(}  per- 
fect. All  it  require-  i-  a  means  of  jiressing  it  close  against 
the   re.d    to    -e;.1    the   joint    and    hold    back    the   steam.      With 


life  of  a  set  of  tiirottle  packing  is  the  money  and  time  saved 
l>y  not  having  to  blow  down  the  boiler  so  often  for  changiiiL; 
the  throttle  packing.  This  is  an  expense  which  is  not  in- 
curred, however,  when  changing  a  .set  of  air  pump  rod 
jiacking. 

I'he   item   of   lubrication   is   pcrhai)S   a    leading   factor   ii. 
satisfactory  paikn>g  servite.      The  pumps  are  not  so  hard  to 
lubricate  if  proper  swali  ring>  are  apf)lied,  anil  supplied  wit! 
oil,   out  the  throttle  stem   is   a   different  problem.      A  dee|. 
|)aiking  box,  .-cxerjd  times  exceeding  the  total  travel  of  t\h 
stem  is  used,  .md  any  oil  applied  to  the  stem  outside  of  th. 
paikiug  l)ox  gland  is  carried  only  a  little  way  into  packin:' 
l)OX,  reaching  only  the  lirst  rings.     The  rings  next  the  stean 
never  get  any  of  the  oil,  and  soon  dry  out  hard,  losing  their 
ability  to  liold  bacic  steam. 

riic  cost  of  wedge  rings  is  of  no  special  moment,  in  fact 
less  than  the  co.st  of  the  fibre  rings  displaced  during  the  first 
application.  They  niav  be  used  repeatedly  if  made  of  bras> 
and  can  be  easily  cast,  thus  eliminating  all  machine  work 
and  bringiiig  the  pr«ce  down  to  a  few  cents  each.  The  ring- 
will  save  time,  trouble,  and  ex|)ensc. 


The  iSe  of  Hack  Saw  Blailes* 

It  is  better  to  err  in  using  a  hack  saw  machine  blade  a  few  gag<  - 
too  Heavy  ratlur  than  one  gage  too  light,  as  this  practice  will 
result  in  much  less  breakage.  * 

Never  use  a  coarse  tcxith  blade  on  thin  sheet  metal  or  tubiiu' 
of  any  kind  as  the  teeth  are  bound  to  strip  or  the  blade  beconn 
l)roken. 

I"or  cutting  .solid  material  of  all  kinds,  14-  and  18-point  blad' 
may  be  used  to  good  advantage. 

W  here  gages  irom  ](*  to  21  arc  being  cut  (either  tubing  or  sheot 
mital)  a  24-point  bla<!e  will  give  be^t  results. 

When  cutting  material  fnier  than  21  gage  in  any  metal,  a  32- 
point  blade  will  give  best  results. 

Kxtreme  care  must  be  used  in  weighting  a  blade  when  cuttiiic 
un.innealed  tool  stee!  as  too  much  weight  fon  a  new  blade  \v:l; 
ruin  it  quickly. 

Xever  buy  a  cheap  hhck  saw  blade  as  the  cheapest  is  ustially 
most  expensive  in  the  end. 

Experience  has   prove!  that  90  per  cent  of  hack  saw  trouble- 
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Wedge    Rings   Hold   Old    Packing    Tightly   Against    Valve   Stem.    Preventing    Leaks 


proper  compression  there  is  no  reason  why  ring>  will  not 
give  gcxxl  service  for  a  period  at  least  double  that  now- 
obtained. 

The  use  of  wedge  rings,  shown  in  the  illustration,  will  ef- 
fectivtlv  compros  jiacking  rings  long  after  the\  have  lost 
their  resilient  jiroiH-rties.  Even  after  they  Ikvoihc  (juite  hard 
a  moderate  pressure  from  the  gland  nut,  operating  through 
the  U'velled  dividing  fac^i;:.  causes  a  wedging  action  that 
forces  the  packing  rings  against  the  rcxi,  effectively  compress- 
ing the  rings  long  after  they  have  lost  their  resilient  proper- 
ties. This  wedging  action  forces  the  packing  rings  against 
the  rod.  effectively  preventing  the  escape  of  steam.  Our 
finding  is  that  the  life  cf  rings  is  increased  over  100  per  cent. 

Another   decided    advantage   resulting   from   doubling   the 


arc  caused   by   using  blades  on   work   for  which  the>    were  never 
intended. 

If  in  doubt  as  to  the  klv.d  of  blade  to  order,  ask  tlie  manufactiiv  r 
and  he  should  be  able  to  give  you  assistance. 

■:i  /      ■  .       .         :-,.... 

W  HAT  IS  Proh.mu.  1-  the  L;reatest  ■iayotV  which  e\er  occur'  ■ 
in  the  transportation  indu>try  took  place  between  August,  1'^-'-^. 
and  March.  \92\,  when,  according  to  the  statistics  of  the  Intir- 
state  (\imnKTce  Commission,  the  total  mimber  of  employees  *  n 
the  Class  I  railroads  decreased  from  2,197,824  in  August,  19-0. 
to  1.593.0(58  in  March,  \^1\.  representing  a  decrease  of  604.7 '^-'i 
or  27.S  per  cent. 


'F''om    a    circ'.'lar    issnei'i     Itv    the     Dtaiiv  nd     S;!w     &     Staniptnp    W  >•■  »• 
lUitTalo.   \    Y.  " 
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Heavy  Pattern  90 -In.  DriVing  Wheel  Lathe 


MODERN  facilities  for  wheel  tuniing,  quartering  and 
journal  turning  are  combined  in  the  heavy  j)attem 
90-in.  wheel  lathe,  illustrated,  which  has  l>een  de- 
\clo{>ed  recently  l>y  William  Sellers  &  Co.,  Inc.,  Philadelphia, 
I 'a.  As  usual  in  this  type  of  lathe,  the  left-hand  head  is 
liolttxl  to  the  lx?d  in  a  fixed  pcjsition,  while  the  right-hand 
head  is  adjustable  for  ])utting  in  and  taking  out  the  mounted 
wheels.  The  adjustment  of  the  sliding  liead  is  accomplished 
l.y  a  motor,  driving  through  a  slip  clutch  to  insure  the  proper 
pressure  being  put  upon  the  lathe  centers.     This  also  pro-' 


(iianuter  wheels.      J'his  feature  is  important  in  eliminating 
(letieciion  and  chatter. 

.\11  oi  the  tools  necessary  ^o  complete  the  turning,  from 
roughing  to  form  finishing,  arc  assembled  and  carried  in 
turrets  mounted  on  toj)  of  each  tool  slide  as  illustrated. 
In  order  to  release  the  clamp  and  lock  for  the  turret,  prepar- 
.itory  to  bringing  a  set  of  tfK)ls  into  ojR-ration,  it  is  only 
necessary  to  make  a  slight  turn  of  the  clamp  pin  in  the  , 
center  and  raise  the  locking  cams  .1  as  illustrated.  After 
swinging  the  Turret  ^^0  deg.  the  locking  cams  are  dropped 
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les  a  safeguaril  against  overstrain  or  l)reakage.  during  ad- 
tment.  The  heads  are  massive  and  each  one  carries  a 
iting  .>^i)indle  with  an  internal  geared  face  jjlate.  A  sliding 
iidle  supports  the  conical  centers  which  are  adjustable 
gitudinally  to  suit  tlie  ditTerent  relations  of  the  tire  to  the 
Is  of  the  a.xle.     Hand-wheels  are  provided  at  the  ends  of 

heads   for  adjusting  the  centers  longitudinally  and   for 
king  them  in  ]X)sition. 
(he  bed  is  a  heavy  iron  casting  of  box  construction  with 

center  line  of  the  si)indle  carried  vertically  over  the  back 
ar,  insuring  that  the  resultant  pressures  due  to  the  cuts 
1   fall  within  tlu    limits  of  the  base,  even   for  the  largest 


into  place  and  the  i  lamp  pin  given  a  j)onion  of  a  turn,  fixing 
the  tools  in  position  for  the  desircxl  cut. 

.\nother  imjK)rtant  feature  is  in  the  method  of  driving  the 
wheels  under  the  cut.  On  each  of  the  face-plates  are  mounted 
two  patented  C-clamp  drivers,  illustrated.  These  •  drivers 
Kinsist  of  sub-l)a.<ies  quickly  and  easily  adjustable  in  the  T- 
slots  of  the  face-plate  for  the  var}ing  diameters  of  the 
wheels.  The  driver  bases  have  a  circumferential  adjustment 
on  the  sub-bases  to  compensate  for  the  layout  of  spokes  and 
lOunter^\eight.-  for  different  tyi")es  of  wheels  antt  each  driver 
base  carries  a  sliding  driver  bit  of  hardened  >teel,  with 
Ferrated  teeth,  the  edge-;  of  which  are  pulled  against  th<-  outer 
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side  of  the  tire  by  a  C-clamp.  Owing  to  the  freedom  of 
the  bit  and  C-clamp  to  move  or  float  endwise  with  relation 
to  the  driving  base  and  face-plate,  this  type  of  driver  accom- 
modates itself  to  the  rim  of  the  wheel  and  does  not  have  any 
tendency  to  distort  the  rim,  while  holding  and  driving  it 
firmly  into  the  cut.     As  there  are  only  two  drivers  required 


Non- Distorting   Arrangement  for   Bolting  Tire  to   Face   Plate 

on  each  face-plate,  the  amount  of  time  and  effort  consumed 
m  clamping  is  reduced  to  a  minimum. 

Difficulty  from  grit  on  the  slides  has  been  overcome  by 
making  the  wearing  surfaces  of  hardened  steel.  These  sur- 
faces are  carefully  gro»and  and  fitted  and  oil  pockets  filled 
with  woolen  waste  are  used  as  reservoirs  for  supplying  lu- 
brication. 

The  drive  for  this  machine  is  simple,  no  change  gears 
being  used  in  the  direct  current  drive,  except  for  changing 
the  range  from  the  wheel  turning  to  journal  turning  speeds, 
A  50-hp.  motor  with  a  three  to  one  speed  variation  produces 
a  range  sufficient  to  cover  all  requirements.  The  speeds 
are  from  Yz  to  XVi  r.p.m.  for  wheel  turning  and  from 
ZYi  to  10^  r.p.m.  for  journal  turning.  When  alternating 
current  drive  is  furnished,  a  geared  speed  change  device  is 


substituted  for  the  variable  speed  motor  and  this  in  turn  is 
driven  by  the  alternating  current  motor  coupled  directly  to  it. 
This  machine  can  be  equipped  with  either  of  two  forms 
of  journal  turning  attachment.  One  is  arranged  to  turn  two 
inside  journals  up  to  22>  in.  in  length  at  one  time  and  is 
mounted  on  a  transverse  bed.  Power  traverse  is  provided 
lor  moving  it  out  of  the  way  when  h:  ndlmg  wheels  and  dur- 
ing such  other  time  as  the  attachment  is  not  required.  The 
second  journal  turning  attachment  turns  but  one  inside  jour- 
nal at  a  time  and  must  be  removed  from  the  bed  when  tht 


Tool  Slide  and  Turret  Equipped  with  Roughing  Tool,  Flange 
Roughing  Tool,  Flange  and  Tread  Finishing  Tool  and  Chamfer- 
ing  Tool 

wheels  are  being  turned.  Beth  of  these  attachments  have  a 
pKJwer  cross  feed  for  facing  hub  liners,  etc.  The  quartering 
attachment  consists  of  a  separate  boring  head  driven  by  an 
independent  motor  and  mounted  upon  one  or  both  heads  of 
the  machine. 


Buckeye  Six -Wheel  Freight  Car  Truck 


IN  THE  description  of  the  Virginian  120-ton  coal  car,  pub- 
lished in  the  March  issue,  brief  reference  was  made  to 
tJie  six-wheel  truck  manufactured  by  the  Buckeye  Steei 
Castings  Company,  Columbus,  Ohio.    The  new  design  which 
was  used  on  500  of  these  cars  differs  in  several  respects  from 
the  earlier  form  of  this  truck. 

These  trucks  are  of  much  interest,  not  only  as  a  new  de- 
velopment in  high  capacity  freight  truck  design,  but  especially 
because  they  are  designed  to  retain  practically  all  of  the  fun- 


damental advantages  which  have  contributed  to  the  recog- 
nized success  of  the  present  type  of  A.  R.  A.  four-wheel  cast 
steel  truck. 

Generally  speaking,  this  latter  type  of  truck  owes  its  popu- 
larity principally  to  the  following :  ( 1 )  Perfect  equalization 
of  load  regardless  of  condition  of  springs  or  tracks.  (2) 
Accessibility  of  parts  for  maintenance  and  inspection.  (J) 
Flexibility  and  short  wheel  base,  facilitating  operation  over 
uneven  tracks,  inclines  and  sharp  curves.      (4)   Brake  sus- 


Fig.  1— A  Side   View  of  the  Bucl<eye  Six-Wheel  Truck 
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pension  arranged  from  parts  independent  of  spring  travel. 
(5)  Safety  of  the  cjetail  structures  by  avoiding  having  any 
part  carrying  load  subjected  to  direct  tension. 

Method   of  Equalization 

The  equalization  of  the  load  in  the  Buckeye  six-wheei 
truck  is  accomplished  by  the  use  of  the  equalizer  casting 
which  engages  the  center  journal  as  shown  in  Fig.  1.  The 
side  frame  castings  are  so  designed  that  two-thirds  of  each 
spring  load  is  supported  by  the  adjacent  outside  axle  and 
one-third  by  one  arm  of  the  equalizer.  Each  journal  of  a 
given  side  of  a  truck,  therefore,  receives  one-third  of  the  total 
spring  load  on  that  side  and  furthermore  the  equalizer  pre- 


Fig.   2 — Longitudinal    Bolsters    Raised    and    Four-Wheel    Section    of 

Truck   Rolled  Out 

eludes  the  possibility  of  the  springs  receiving  unequal  loads 
on  the  same  side  of  the  truck.  This  feature  affords  extreme 
flexibility  in  the  side  members. 

Maintenance  and  Inspection 

In  former  designs  of  six-wheel  trucks  replacement  of  axles, 
particularly  the  middle  axles,  has  been  accomplished  only  by 
the  use  of  special  facilities  such  as  drop  pits,  or  overhead 
cranes.  Replacement  of  bolsters  required  cutting  away  rivets 
and  complete  dismantl'ng  of  the  truck. 

Where  large  numbers  of  cars  with  six-wheel  trucks  must 
be  maintained  in  constant  service,  facilitating  the  routine 
work  of  upkeep  is  of  great  importance.  The  Buckeye  truck 
in  its  present  form  is  a  remarkable  advance  in  this  respect. 
.\11  the  parts  are  of  such  size  and  are  so  disposed  with  rela- 
tion to  each  other  that  light  repairs  such  as  changing  bolsters. 


consecutive  steps  are  shown  in  Figs.  2  and  3.  After  remov- 
ing the  bolts.  A,  Fig.  2,  from  the  ends  of  the  equalizer  arm 
and  the  brake  pin,  B,  the  two  Icmgitudinal  bokters  are  dis- 
engaged from  one  transverse  bolster  by  tilting  them  upward 
so  that  the  truck  may  be  separated  as  in  Fig.  2.  Then  by 
placing  jacks  under  the  spring  seats  at  D,  Fig.  3,  and  remov- 
ing the  equalizer  bolts  at  F,  the  center  axle  is  relieved  entirely 
of  its  load  and  can  be  rolled  clear  as  shown  in  the  illustration. 

To  facilitate  replacement  of  the  transverse  bolster,  the  bol- 
ster opening  in  the  frame  in  designed  similar  to  that  of  a 
four-wheel  truck  frame.  The  spring  seat  casting,  which 
carries  the  brake  brackets  for  the  inside  brake  beams,  is  sep- 
arate from  the  frame.  Hence,  by  jacking  up  the  longitudinal 
lx)lsters  and  removing  springs  and  spring  seat  castings,  the 
transversa  bolster  may  be  replaced  in  a  manner  similar  to 
that  used^with  four-wheel  trucks. 

As  will  l^e  noted  from  Fig.  4,  the  use  of  a  separately  con- 
structed spring  seat  and  brake  hanger  casting  introduces  an- 
other advantage,  namely,  that  it  permits  of  making  all  side 
frame  castings  identically  alike.  This  is  a  distinct  advan- 
tage, both  in  the  manufacture  of  the  trucks  and  in  the  upkeep 
of  repair  part  stocks.  As  an  aid  to  inspection,  it  is  to  l)e 
observed  that  all  springs  in  the  Buckeye  truck  are  visible  and 
arranged  in  groups  of  four  in  the  bolster  opening  of  the  side 
frames  as  in  four-wheel  trucks. 

Comparing  the  truck  construction  shown  in  the  drawing 
with  that  shown  in  the  photographs,  it  will  be  noted  that  the 
former  illustrates  the  use  of  A.  R.  A.  t^-pe  journal  boxes,  also 
a  different  construction  of  end  brake  hanger.  Trucks  with 
these  modifications  are  used  only  exj)erimentally,  the  Vir- 
ginian standard  design  in  all  other  respects  being  as  shown 
in  the  photographs. 

Flexibility  and  Short  Wheel  Base 

By  reason  of  the  side  frame  and  bolster  construction,  the 
Buckeye  truck  retains  all  of  the  flexibility  of  the  four-whetl 
truck.  Besides  providing  vertical  flexibility,  the  Buckeye 
type  of  equalizer  makes  possible  the  extremely  short  wheel 
base  of  8  ft.  2  in.  Due  to  the  necessity  of  making  the  brake 
parts  interchangeable  with  those  of  another  type  of  truck  of 
a  longer  wheel  base,  the  wheel  base  on  the  Buckeye  trucks 
on  the  Virginian  cars  was  increased  four  inches  and  is  there- 
fore 8  ft.  6  in.  as  shown  in  the  drawing.  The  clasp  l)rake 
rigging  used  in  the  Buckeye  trucks  is  suspended  entirely  from 
parts  independent  of  the  spring  travel. 

Safety  of  Detail  Structures 

A  notable  accomplishment  in  the  Buckeye  truck  design  is 
the  avoidance  of  load  carrying  members  subjected  solely  to 


Fifl.    3 — Center   Wheels    Ready   for    Removal 


xles  and  springs  are  readily  accomplished  even  in  places  tension.     In  the  Buckeye  trucks,  the  parts  that  carry  the 

here  no  special  facilities  are  at  hand  other  than  those  used  loads  are  so  designed  and  assembled  with  relation  to  each 

1  connection  with  four-wheel  truck  repairs.  other  that  they  are  not  subjected  to  direct  tension  stresses: 

The  simple  method  employed  in  the  removal  of  the  middle  i.  e.,  the  parts  perform  the  function  of  beams  rather  than  that 

air  of  wheels  is  deserving  of  special  mention.     The  two  of  hangers.    From  the  foregoing  it  will  be  noted  that  prac- 
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side  of  tlio  tir'  hy  a  C-ilamp.  Owiiii^  to  tlii'  irirdoin  ot 
tin-  Itit  and  C-tKiiMi)  to  inovi-  or  lloat  fnd\\i>c  willi  ri'lation 
to  the  drivinn  l»a>«'  and  f  uc-plati-,  this  typo  of  drivt-r  arcoin- 
iiv» (dates  itself  to  il'.'-  rim  ()f  the  wheel  and  d<K's  not  have  any 
t.^ndiiuy  to  distort  tlie  rim,  while  hoUlini^  and  drivint;  it 
Virmlv  ir.to  tlu'  eiit.      A->  there  an-  oidy  two  driver--  re(|uired 
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Non-Distorting    Arrangement   for    Bolting    Tire    to    Face    Plate 

oil  each  face-phite.  the  amount  of  time  and  effort  consumeil 
in  chunping  is  redueeti  to  a  minimum. 

Difluultv  from  urit  on  the  slides  has  hern  overcome  hy 
m  liiint^  tb.e  wearin*;;  surface*;  of  luirdened  steel.  I'lu'se  sur- 
t.i' es  are  earefullv  izro'ind  and  fitted  and  oil  pockets  Idled 
with  woolen  \\a.->te  ire  u.sed  as  reservoirs  for  -upplyinu  lu- 
hricatioi^ 

The  drive  for  this  maihine  is  simple,  no  thanu'e  t^ears 
i>eui,t;  used  in  the  direct  current  drive,  except  for  chaniiinu 
lht>  ranue  from  the  wheel  tuniinu  to  journal  turning'  s|)eeds. 
A  .^O-hp.  niou.r  with  a  three  to  oiie  s|>eed  variation  |)roduces 
a  ranjie  sultkier.t  to  cover  all  re(|uin-nunt>.  Ihe  sj)eeds 
.ire  from  '  _•  t«>  1'  •  r.p.m.  for  wheel  turning  and  from 
.* '  J  to  l(>-'4  r.j).m.  t"or  journal  turninu.  When  altcrnatinu 
(I'rrent  drive  i>   lumisiied.  a  geared  speed  ch.ume  divice  is 


sul;.<titute(l  for  the  variahle  s|)eed  motor  and  this  in  turn  i- 
driven  l)V  the  alternating  current  motor  coupled  directly  to  it 
This  machine  can   !)e  e(|uip|)ed   with   either  of  two  form- 
of  journal  turning  .ittachmcnt.     One  is  arrang^-d  to  turn  two 
inside  journals   u|)   to   2,i    in.    m    1  ngth   ;  t   one  t  me  and   i~ 
mounti'd   on   a   tran-^verse   hed.      Power   traversi'   is   providti 
;or  moving  it  (iut  of  the  way  when  h  ndling  wheels  and  dur 
ing  such  other  fme  as  the  attachment  is  not  re<|uired.     Th 
>ei()nd  journal  turning  attachment  turns  hut  one  inside  jour 
!ial  at  a  time  and  must  I'e  removed  from  the  hed  when  th 


Tool     Slide    and     Turret     Equipped    with     Roughing     Tool,     Flange 
Roughing    Tool,    Flange    and    Tread    Finishing    Tool    and    Chamfer 
ing    Tool 

wlieels  are  heing  turned.  Both  of  tlie.se  attachment."^  have  a 
power  cross  feed  for  facing  huh  liners,  etc.  The  (luarterinj 
att:ichnunt  C(<nsi>ts  of  a.  separate  1  oring  head  ilriven  hy  .m 
independent  motor  and  mounted  upon  one  or  both  heads  of 
th;-  machine.  : 


Buckeve  Six -\\  heel  Frei«:ht  Car  Truck 


IN    THE  descrijjtion  of  the  N'irginian  12()-ton  coal  car,  pub- 
lished in  the   March  i.«5sue,  brief  reference  was  made  lo 
tla    six-wheel   truck  manufactured  by  the   Buckeye  Steci 
I  astings  Company,  Columbus,  Ohio.     The  new  design  which 
Was  used  on  500  of  these  cars  differs  in  several  resi)ects  from 
the  earlier  form  of  this  truck. 

These  trucks  .ire  of  much  interest,  not  only  a>  a  new  de- 
velopment in  high  c:i|)acity  freight  truck  design,  but  es])ecially 
t  •    .luse  ihev  are  designed  to  retain  practicallx   all  of  the  fiui- 


dameiital  advantages  which  have  contributed  to  the  recog- 
nized success  of  the  present  type  of  A.  R.  A.  four-wheel  ca>t 
steel  truck. 

Generalh  s|>eakintx,  this  latter  type  of  truck  owes  its  pojui- 
larity  j)rincipally  to  the  following:  (1)  Perfect  equalizatiin 
of  load  regardless  of  condition  of  sj)ring5  or  tracks.  {I) 
.\ccessibility  of  j)arts  for  maintenance  and  insjiection.  (-^1 
Flexibility  and  short  wheel  base,  facilitating  operation  ov' r 
uneven   track.>,   inclines  and   sharj)  curves.      (4)    lirake  su-- 


■*iii»iwiiin^p5ii"'ii-'    ^tjw*^'."**"— - 


Fig.  1— A  Side  View  of  the  Buckeye  Six-Wheel  Truck 
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pension  arriingcd  from  parts  independent  of  spring  traveL 
(5)  Safety  of  the  (Jetail  structures  by  avoiding  having  any 
i>art  carrying  load  sul>jected  to  direct  tension. 

Method    of    Kqualizaiion 

The  ecjualization  of  the  load  in  the  liuckeye  six-wheei 
truck  is  acc(jmi)lishcd  hy  the  use  of  the  equalizer  casting 
which  engages  the  center  journal  as  shown  in  Fig.  1.  The 
-ide  frame  castings  are  so  designed  that  two-tliirds  of  each 
-|)riiig  load  is  supported  by  the  adjacent  outside  axle  and 
one-third  l)y  one  arm  of  the  e(jualizer.  P2ach  journal  of  a 
i^'iven  side  of  a  truck,  therefore,  receives  one-third  of  the  total 
-pring  load  on  that  side  and  furthermore  the  e(|ualizer  pre- 


Fig.    2 — Longitudinal    Bolsters    Raised    and     Foiir-Wheel    Section    of 

Truck    Rolled   Out 

1  ludes  the  |)ossiljility  of  the  springs  receiving  une(|ual  loads 
i>n  the  same  side  of  the  truck.  Tiiis  feature  affords  extrem.' 
llexihility  in  the  side  numbers. 

Maintenance  and   Inj^pet'tion 

In  former  designs  of  six-wheel  trucks  replacement  of  axles, 
jiarticularly  the  middle  axles,  has  l)een  acc()m[)lished  only  by 
the  use  of  special  facilities  such  as  droj)  ))its,  or  overhead 
1  ranes.  Replacement  of  bolsters  re(|uired  cutting  away  rivets 
and  complete  dismantl'ng  of  the  truck. 

Where  large  numbers  of  cars  with  six-wheel  trucks  must 
be  maintained  in  constant  service,  facilitating  the  routine 
work  of  upkee])  is  of  great  imjjortance.  The  Buckeye  truck 
:u  its  jircscnt  form  is  a  remarkal)le  advance  in  this  resjject. 
All  the  parts  are  of  such  size  and  are  so  dispo.>ied  with  rela- 
tion to  each  other  that  light  repairs  such  as  changing  bolsters. 


consecutive  .>itcps  are  shown  in  Figs.  2  and  •>.  After  Ten Ktv- 
ing  the*  bolts.  A,  Fig.  2,  from  the  ends  of  tlie  eiiualizer  ann 
and  the  Intake  j>in,  B,  the  two  longitudinal  lK>h.ters  are  dis- 
engaged from  one  transverse  Injlster  by  tilting  them  upward 
so  that  the  truck  may  k'  sej)arated  as  in  Fig.  2.  Then  i.y 
j)lacing  jacks  under  the  spring  seats  at  D,  Fig.  .\  and  rem«\- 
ing  the  e(|ualizer  bolt>  at  /'.  the  center  axle  is  relieved  entirely 
of  its  load  and  can  be  rolled  clear  as  shown  in  the  illustration 
To  facilitate  replacement  of  the  transvens.*  lK>lsters  the  1m  1- 
ster  oj)ening  in  tlie  frame  in  designed  similar  to  that  of  .i 
four-wheel  truck  frame.  The  s|>ring  .^eat  casting,  whiji 
carries  the  brake  brackets  for  the  inside  brake  beams,  is  sep- 
arate from  the  frame.  Hence.  I)y  jacking  up  the  longitu<l;ii.iI 
L-olsters  and  removing  springs  and  spring  seat  castings,  tht- 
transversa  Iwjlster  may  be  rephux-d  in  a  manner  similar  to 
tiiat  used  with  four-wlieel  trucks. 

.\s  will  be  noteil  from  Fig.  4.  the  u>e  of  a  separatcl\  u-n- 
stru(  ted  spring  seat  and  br.ike  hanger  lasting  introduc*--  an- 
other advantage,  namely,  that  it  {RTiiiits  of  m;iking  all  -if|e 
frame  ca.-tings  identically  aliki-.  This  is  a  tlistinct  adv.in- 
tage,  lx)th  in  the  manufacture  of  the  trucks  and  in  the  u|»k'.ii> 
of  repair  part  stocks.  As  an  aid  to  ins|>ection,  it  is  t(t  i-i- 
(jbservtd  that  all  spring-  in  the  Hu(  keye  trutk  are  visibi.  .r  •! 
arranged  in  gmups  of  four  in  the  iKilsler  opening  of  t!u  sMv 
frames  as  in  four-wheel  trucks. 

Comparing  the  truck  cjinstruction  shown  in  tlie  draw.'su 
with  that  >hown  in  the  photographs,  it  will  be  noted  tli:il  li  » 
former  illustrates  the  use  of  A.  R.  A.  type  journal  boxes.  .i1m» 
a  different  construction  of  end  brake  hanger.  Truck-  \\,t!i 
these  modifications  are  used  only  ex|>erimintally,  the  Vir- 
ginian standard  design  in  all  otht-r  respects  JK'ing  as  sh<'.;i 
in  the  jihotographs. 

Flexibility   and   Short    ^  heel   Base 

liy  reason  of  tlie  side  frame  ami  bolster  construction,  the 
Huckeye  truck  retains  all  of  the  llexibility  of  the  ffjur-wjutl 
truck.  Hesides  providing  vertical  flexibility,  the  Buike\e 
type  of  e(|ualizer  makes  jiossilile  the  extremely  short  \\h««l 
l)ase  of  M  ft.  2  in.  Due  tc;  the  necessity  of  making  the  brake 
parts  interchangeable  with  those  of  another  type  of  truck  <  f 
a  longer  wheel  base,  the  wheel  l>ase  on  the  Buckeye  trucks 
on  the  Virginian  cars  was  increa.sed  four  inches  and  is  there- 
fore S  ft.  6  in.  as  shown  in  the  drawing.  The  clasp  brake 
rigging  used  in  the  Hucke\e  trucks  i>  susj)ended  entireh  1><  rn 
])arts  independent  of  the  .•^priwg  travel. 

Safety  of  Detail  Structure;. 

A  notable  accomplishment  in  the  liuckeye  truck  design  is 
the  avoidance  of  load  carrying  nv.'mlH.Ts  subjected   soleh    Ut 


Fig.    3 — Center    Wheels    Ready    for    Removal 


xles  and  springs  are  readily  accomplished  even  in  places  tension.      In   the   Buckeye   trucks,  the  parts  that  carr\    the 

here  no  special  facilities  are  at  hancl  other  than  those  used  loads  are  so  designed  and  assembled  with  relation  to  each 

1  connection  with  four-wheel  truck  repairs.  other  that  they  are  not  subjected  to  direct  tension  stresses : 

The  simple  method  employed  in  the  removal  of  the  middle  i.  e.,  the  parts  perform  the  function  of  l)eams  rather  than  that 

lir  of  wheels  is  deserving  of  special  mention.     The  two  of  hanger;.     From  the  foregoing  it  will  be  noted  that  prac- 
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tically  all  of  the  important  fundamentals  of  the  four-wheel 
truck  have  been  observed  in  this  six-wheel  truck  design. 

Specification  and  WeiRhts 

The  Buckeye  trucks  as  used  on  the  Virginian  were  de- 
signed for  use  with  car  bodies  having  either  12J^  in.  or  18^ 
in.  center  sill  spacing  and  with  truck  centers  of  36  ft.  1^  in. 
The  design  conditions  specified  that  the  cars  should  operate 
successfully  over  tracks  having  a  horizontal  curvature  of  20 
deg.  and  a  vertical  curvature  of  350  ft.  radius.  These  con- 
ditions have  been  met  with  a  safe  margin  as  evidenced  by 
experimental  tests  where  cars  negotiated  curves  of  more  than 
30  deg.  curvature. 

The  general  specifications  of  the  trucks  are  as  follows : 


Wheel    base 8  ft.  6  in. 

Center  plate  height    (light  car  body) 27 ji   in. 

Side  bearing  height    (Hght  car  body) 42    11/16  in. 

Center   to   center   of   side   bearings 48  in. 

Axles — A.  R.  A 6  in.  by  11  in. 

Wheels     Rolled   steel 

Brake    equipment Clasp  brake   with   vertical   lerers 

Springs     Virginian    No.    28    (Same   as  A. 

R.  A.  Class  D,  except  1  S/16 
and  11/16  in.  bars) 

Free   height  of   springs  including  caps Syi  in. 

Solid  height  of  springs 7    in. 

Side     bearings Stucki 

Brasses  and  wedges A.  R.  A.  standard 

The  total  weight  of  the  trucks  per  car  is  37,000  lb.,  dis- 
tributed as  follows:  cast  steel  parts,  14,500  lb.;  brake  ma- 
terial, 3,800  lb.;  springs,  1,100  lb.;  wheels  and  axles,  15,200 
lb.,  and  other  material,  2,400  lb. 


tefeci 
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Fig.  4 — Assembly  of  the  Buckeye  Six-Wheel  Truck 


Universal  Type  Suspension  Journal  Jack 


To  facilitate  the  changing  of  car  journal  brasses  the 
Joyce-Gridland  Company,  Dayton,  Ohio,  has  added 
io  its  line  of  lifting  jacks  a  new  universal  suspension 
journal  jack,  illustrated.  This  jack  is  called  universal  be- 
cause only  one  size  is  required  for  use  on  any  standard 
M.C.B.  journal  box.  Simplicity  and  a  minimum  number  of 
parts  are  features  of  the  jack,  which  is  provided  with  ball 
hearings  throughout. 

The  principal  advantage  of  the  new  jack  and  its  method  of 
tise  is  shown  at  A  in  the  illustration.  It  will  be  noted  that 
the  jack  is  applied  over  the  journal  and  under  the  box  and 
operation  of  the  ratchet  relieves  the  weight  from  the  brass, 
allowing  it  to  be  taken  out  over  the  jack.  This  operation  is 
quickly  performed  since  there  is  no  lost  motion,  and  it  is  not 
necessary  to  spot  a  car  in  such  a  manner  that  the  journal  box 
will  be  over  a  tie.  All  blocking  and  jacking  under  the  journal 
box  is  eliminated ;  also  any  arrangement  to  hold  the  wheel  on 
the  rail  as  the  box  is  lifted. 

Another  important  advantage  results  from  the  fact  that  it 
is  impossible  to  run  the  new  jack  out  under  a  load,  since  the 
open  portion  of  the  box  will  go  up  against  the  top  of  the  jack 


and  stop  it.  The  old  type  of  jack  could  be  driven  out  beyond 
the  safety  limits  of  the  screw  and  often  dropped  the  load. 
Referring  to  sections  B  and  C  of  the  illustration  the  con- 
struction and  operation  of  the^fack  will  be  evident.  Two 
intermeshing  tooth-type  }a.y4AI  and  iV  are  adjustable  to- 
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gether  or  apart  by  means  of  hand-wheel  H  to  fit  any  size 
journal  desired.  These  jaws  fit  on  over  the  collar  of  the 
journal  at  such  a  point  as  not  to  interfere  with  the  removal 
of  brass  or  wedge.  Ratchet  R,  in  conjunction  with  the  fine 
tooth  ratchet  wheel  W  operates  the  lifting  screw  and  the 
leverage  is  such  as  to  give  ample  power.  A  speeding  button 
S  hurries  the  action  of  the  jack  to  the  point  of  lift.  It  is 
stated  that  only  a  short  lever  is  required  to  lift  the  heaviest 
loads  and  that  the  principal  merit  of  the  device  is  in  the 
elimination  of  lost  motion,  a  rise  of  from  ^^  in,  to  ^  in. 


enabling  the  wedge  and  brass  to  be  removed.  The  jack  is 
light,  weighing  only  60  lb.  and  can  be  readily  carried  over 
a  man's  shoulder,  as  the  frame  is  broad  and  flat 

It  is  stated  that  thorough  tests  in  actual  service  were  fol- 
lowed by  several  minor  changes  and  improvements  and  that 
the  jack  is  now  ready  for  the  market.  In  places  where  the 
average  work  of  a  brassing  crew  was  22  boxes  a  day,  one 
man  was  able  to  brass  39  boxes  the  ^rst  day  and  44  the 
second  day.  This  work  was  all  done  by  one  man  where  two 
had  previously  been  employed. 


Pneumatic  Crude  Oil  Flange  Lubricator 


THE  question  of  flange  lubrication  to  eliminate  undue 
wear  of  flanges  and  rails  is  a  serious  one  and  a  device 
designed  to  eliminate  difficulty  from  this  cause  has 
been  developed  by  the  Hoofer  Manufacturing  Company, 
Chicago.  In  construction  the  device  consists  of  a  pneu- 
matically operated  crude  oil  lubricator   (Fig.    1)    of  either 


oil  discharge  pistons,  so  that  a  small  amount  of  air  is  free 
to  pass  thrcaigh  which  acts  as  a  means  of  conveying  each 
charge  of  oil  to  the  wheel  flanges.  In  this  manner  measured 
quantities  of  oil  are  delivered  at  regular  distances  to  an 
oil  distributor  (Fig.  3)  at  each  wheel.  The  amount  of  oil 
discharged  may  be  regulated  by  interchangeable  nipples  in 
the  bottom  of  the  lubricator,  as  the§e  nipples  are  constructed 
with  cylinders  of  various  depths  whereby  any  size  may  be 
replaced  by  another  of  the  desired  capacity. 

The  construction  of  the  lubricator  is  simple,  with  few 
parts  to  get  out  of  order.  While  the  four-feed  tjpe  is  illus- 
trated, the  six-feed  type  is  recommended  for  Atlantic  or 
Pacific  locomotives,  for  oiling  the  truck  wheels  also. 

Two  forms  of  air  valve  are  illustrated  in  Fig.  2.  The 
lever  controlled  air  valve  shown  at  the  left  is  adapted  for 
switch  engines.  It  may  be  installed  in  the  air  supply  pipes 
in  any  convenient  place  near  the  back  of  the  engine  where 
a  connecting  rod  may  be  extended  from  its  lever  to  the 
frame  of  the  locomotive  tender.  By  this  means  it  is  actuated 
by  the   relative   swing   between   the  engine   and  the  tender 


Fifl.  1 — Hoofer  Four- Feed  Automatic  Flange  Lubricator 

four  or  six  feed  type  which  is  installed  above  or  below  the 
running-board  or  secured  to  the  locomotive  frame  at  any 
convenient  position  for  filling  with  oil.  Air  pressure  for 
operating  the  discharge  pistons  is  supplied  from  the  brake 
system  and  a  lever  or  gear  controlled  air  valve  (Fig.  2)  is 
installed  in  the  pipe  at  any  convenient  place.     This  valve 


Fig.  2— Lever  and  Gear  Operated  Controi   Valves 

is  provided  to  control  the  supply  of  air  pressure  to  the  top 
>ides  of  the  oil  discharge  pistons.  The  air  thus  supplied 
acts  to  force  the  pistons  downward  into  their  respective 
oil  cylinders  in  the  bottom  of  the  lubricator,  thus  discharg- 
ing oil  into  oil  pipes  which  lead  to  the  wheels.  There  are 
small  vents  or  passages  through  the  caps  on  the  tops  of  the 


Fig.  3 — Device  for   Distributing   Oil  to  the  Flange 

when  the  locomotive  is  entering  a  curve,  and  oil  is  supplied 
to  the  flanges  on  curves  only.  The  valve  control  mechanism 
is  so  constructed  that  when  the  lever  is  moved  either  way 
the  valve  opens  for  an  instant  and  automatically  closes  when 
a  pressure  of  50  lb.  is  attained  in  the  air  cylinders  of  ithe 
lubricator. 

The  gear  controlled  air  valve,  shown  at  the  right  in  Fig.  2, 
is  generally  adopted  for  locomotives  in  road  service.  It 
may  be  installed  in  the  air  supply  pipes  in  any  convenient 
place  where  a  coil  spring  belt  may  be  operated  over  the 
sheave  of  the  valve  and  the  axle  of  the  locomotive.  By 
this  means  it  is  actuated  at  regular  distances  traveled,  and 
oil  is  supplied  to  the  flanges  at  regular  intervals.  The  valve 
is  opened  by  the  gear,  but  automatically  closes  when  a  pres- 
sure of  50  lb.  has  been  obtained  in  the  air  cylinders. 

Proper  oil  distribution  is  most  essential  to  successful  flange 
lubrication  and  the  distributor  shoe,  sho\NTi  in  Fig.  3,  has  been 
designed  especially  for  this  purpose.  The  outlet  pvassage 
for  the  oil  is  constantly  maintained  in  contact  with  that 
side  of  the  flange  which  wears  against  the  rail,  and  the 
wearing  action  of  the  wheel  flange  against  this  outlet 
passage  causes  it  to  fit  the  flange  closely.  The  oil  is  thus 
applied  in  a  thin  film  upon  the  particular  portion  of  flange 
where  it  is  most  needai.  Owing  to  centrifugal  force  a 
revolving  wheel  tends  to  throw  off  the  oil.  This  difficulty 
is  cOTtipletely  overccHne  by  the  pneumatic  feature  of  delivering 
the  oil  through  the  oil  p>assages   and   forcing  it  into  the 
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tically  all  of  tlio  iiniKirtant  fuiulaincntals  of  the  four-wheel 
truck  have  l)een  observed  in  this  six-wheel  truck  design. 
S|MH-iiication  and  Weights 
Tlie  iUickeye  trucks  as  used  on  the  V'irj^iiiian  were  de- 
signed for  use  with  car  Ixxlies  havinj^  either  12  7.s  in.  or  ISj/S 
in.  center  sill  sjjacint;  and  with  truck  centers  of  06  ft.  \-}i  in. 
The  desii^n  conditions  sjurilied  that  the  cars  .should  ojx'rate 
successfully  over  tracks  havini;  a  horizontal  curvature  of  20 
dei;.  and  a  vertit  al  curvaturi'  of  ,>5()  ft.  radius.  These  con- 
ditions have  l)een  nut  with  a  safe  niartiin  as  evidenced  hv 
exjHriniental  te.sts  where  cars  nej^otiated  curves  of  more  than 
.•>(►  dei^.  curvature. 

Ihe  LTi'iural  sixrifications  of  the  trucks  are  as  follows: 


Wheel     base 8   {t.    6   in. 

Center   plale   heiKht    (lij;ht   car    bcKly) 27 'A    in. 

Side   b<arinK   luiKlit    (IJKht  car   body) 42    11/16  in. 

I'entcr    to    cetiter    of    side    bearings 48  in. 

Axles — A.  R.   A 6  in.  by  11   in. 

Wheels      R,.lled    steel 

Hrake     efi'iiimieiil Clnsp    brake    with    vertical    levers 

Sptiiis;s     Virginian    No.    28    (Same    as   A 

K.  A.  Class  I),  except  1  5/ It 
and   11/16  in.  bars) 

I'ree    luMi;ht    of    s;>rinKs    iiicliidinK    c;ips 8;/-    in. 

.Solid    height   of   sprin»;s 7    in. 

.Side     beariniis Stiicki 

Itrasses  and   wedjies .V.    R.    .V,   standard 

The  total  weif^ht  of  the  trucks  per  car  is  37,000  lb.,  dis 
tributed  as  follows:  cast  steel  parts,  14,500  lb.;  brake  ma 
tcrial,  3,800  lb.;  springs.  1,100  lb.;  wheels  and  axles,  15,20i' 
lb.,  and  other  material,  2,400  lb. 


"^n^#  --* 
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Uni\ersal  Type  Suspension  Journal  Jack 


T(  )  facilitate  the  clianging  of  car  journal  brasses  the 
joyic-Gridland  C()m[)any,  Dayton,  Ohio,  has  added 
:o  its  line  of  lifting  jacks  a  new  universal  suspension 
journal  jack,  illustrated.  This  jack  is  ealled  universal  be- 
cau.se  only  one  si/e  is  recjuired  for  use  on  any  standard 
M.C.B.  journal  box.  Simi>licity  and  a  minimum  number  of 
parts  are  features  of  the  jack,  which  is  provided  with  ball 
l)earings  throughout. 

The  jm'ncipal  advantage  of  tlie  new  jack  and  its  metliod  of 
use  is  shown  at  .1  in  the  illustration.  It  will  be  noted  that 
the  jack  is  applied  over  the  journal  and  under  the  box  and 
operation  of  tlie  ratchet  relieves  the  weight  from  the  brass, 
r.llowing  it  to  be  taken  out  over  the  jack.  This  operation  is 
quickly  performed  since  there  is  no  lost  motion,  and  it  is  not 
iiecessarv  to  >\)oX  a  car  in  such  a  manner  that  the  journal  l)o\ 
will  be  over  a  tie.  .\11  blocking  and  jacking  under  the  journal 
box  is  eliminated :  also  any  arrangement  to  hold  the  wheel  on 
the  rail  as  the  box  is  lifted. 

Another  important  advantage  results  from  the  fact  that  it 
is  impossible  to  nm  the  new  jack  out  under  a  load,  since  the 
open  portion  of  the  box  will  go  up  against  the  top  of  the  jack 


and  stoj)  it.    The  old  type  of  jack  could  be  driven  out  beyoiii 
the  safety  limits  of  tlie  .screw  and  often  dropped  the  loa<; 
Referring  to  sections  B  and  C  of  the  illustration  the  con- 
struction  and  oj)eration  of  the  jack  will  be  evident.    T\\i>' 
intermeshing  tooth-type  jaws  .1/  and  N  are  adjustable  t' 


Improved   Type  of  Car  Journal   Jack 
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^^etluT  or  apart  by  means  of  hand-wheel  //  to  tit  any  size 
iournal  desired.  These  jaws  fit  on  over  the  collar  of  the 
[ournal  at  sQch  a  point  as  not  to  interfere  with  the  removal 

)f  brass  or  wedge.  Ratchet  K,  in  conjunction  with  the  fine 
!(K)th  ratchet  wheel  IT  operates  the  lifting  screw  and  the 
leverage  is  such  as  to  give  ample  power.  A  speeding  button 
s"  hurries  the  action  of  the  jack  to  the  point  of  lift.  It  is 
-Kited  that  only  a  short  lever  is  required  to  lift  the  heaviest 
loads  and  that  the  principal  merit  of  the  device  is  in  the 

limination  of  lost  motion,  a  rise  of  from  j,^  in.  to  •)4   in. 


enabling  the  wedge  and  brass  to  l>e  removed.  The  jack  is 
light,  weighing  only  60  lb.  and  can  be  readily  carried  over 
a  man's  shoulder,  as  the  frame  is  broad  and  flat. 

It  is  stated  that  thorough  tests  in  actual  service  were  fol- 
lowed i)y  several  minor  changes  and  improvements  and  that 
the  jack  is  now  ready  for  the  market.  In  places  where  the 
average  work  of  a  brassing  crew  was  22  bo.xes  a  day,  one 
man  was  able  to  brass  39  boxes  the  first  day  and  44  the 
second  day.  This  work  was  all  done  by  one  man  where  two 
had  previously  I>een  employed; 


Pneumatic  Crude  Oil  Flange  Lubricator 


THE  question  of  flange  lubrication  to  eliminate  undue 
wear  of  flanges  and  rails  is  a  serious  one  and  a  device 
designed   to   eliminate   difficulty   from  this   cause   ha§ 
i)een    developed    by    the    Hoofer    Manufacturing    Company, 
Chicago.      In   construction   the   device   consists  of   a   pneu- 
iuatically   operated   crude  oil   lubricator    (Fig.    1)    of  either 


Fig.    1 — Hoofer   Four- Feed    Automatic    Flange   Lubricator 

four  or  six  feed  type  which  is  installed  above  or  below  the 
running-board  or  secured  to  the  locomotive  frame  at  any 
convenient  positicjn  for  filling  with  oil.  Air  pressure  for 
operating  the  discharge  pistons  is  supplied  from  the  brake 
-ystem  and  a  lever  or  gear  controlled  air  valve  (Fig.  2)  is 
installed  in  tire  pi[)e  at  any  convenient  place.     This  valve 
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oil  discharge  pistons,  so  that  a  small  amount  of  air  is  free 
tu^iifrtMiS  thnjugli  which  acts  as  a  means  of  conveying  each 
charge  of  oil  to  the  wheel  flanges.  In  this  mamier  measured 
f|uantities  of  oil  are  delivered  at  regular  distances  to  an 
Oil  distributor  (Fig.  ^)  at  each  wheel.  The  amount  of  oil 
discharged  may  be  regulated  by  interchangeable  nipples  in 
the  bottom  of  the  lubricator,  as  the.se  nipples  are  constructed 
with  cylinders  of  various  depths  whereby  any  size  may  be 
replaced  by  another  of  the  desired  capacity. 

The  construction  of  the  lul)ricator  is  simple,  with  few 
parts  to  get  out  of  order.  While  the  four-feed  type  is  illus- 
trated, the  six-feed  tyix*  is  recommended  for  Atlantic  or 
Pacific  l(KX!motives,  for  oiling  the  truck  wheels  also. 

Two  forms  of  air  valve  are  illustrated  in  Fig.  2.  The 
lever  controlled  air  valve  shown  at  the  left  is  adapted  for 
switch  engines.  It  may  be  installed  in  the  air  supply  pipes 
in  any  convenient  place  near  the  back  of  the  engine  where 
a  connecting  rod  may  be  extended  from  its  lever  to  the 
frame  of  the  loconitjtive  tender,  liy  this  means  it  is  actuated 
bv   the   relative   swing   lx"tween   the   engine   and   the   tender 


Fig.  2 — Lever   and    Gear  Operated    Control    Valves 

~  provided  to  control  the  su})ply  of  air  pressure  to  the  top 
ide.s  of  the  oil  discharge  pistons.  The  air  thus  supplied 
cts  to  force  the  pistons  downward  into  their  respective 
•il  cylinders  in  the  bottom  of  the  lubricator,  thus  discharg- 
ng  oil  into  oil  pipes  which  lead  to  the  wheels.  There  are 
mall  vents  or  passages  through  the  caps  on  the  tops  of  the 


Fig.  3 — Device  for   Distributing   Oil  to  the   Flange 

t 
when  th^ locomotive  is  entering  a  curve,  and  oil  is  .supj)liixl 
to  the  flanges  on  curves  onlv.  The  valve  control  mechanism 
is  so  constructed  that  when  the  lever  is  moved  either  wa\- 
the  valve  opens  for  an  instant  and  automatically  closes  when 
;i  pressure  of  50  lb.  i.-  attained  in  the  air  cylinders  of  the 
lubricator. 

The  gear  controlled  air  valve,  shown  at  the  right  in  Fig.  2. 
is  generally  tidopted  for  locomotives  in  road  service.  It 
may  be  installed  in  the  air  supply  pipes  in  any  convenient 
f)lace  where  a  coil  spring  l)elt  may  be  operated  over  the 
sheave  of  the  valve  and  the  a.xle  of  the  locomotive.  By 
this  means  it  is  actuated  at  regular  (Ii>tances  traveled,  and 
(A\  is  supjilied  to  the  flanges  at  regular  intervals.  I'lie  valve 
is  opened  by  the  gear,  but  automatically  closes  when  a  i)res- 
sure  of  .=^0  lb.  has  been  obtained  in  the  air  cylinders. 

Proper  oil  distribution  is  most  essential  to  successful  flange 
lubrication  and  the  distributor  shoe,  shown  in  Fig.  .S,  has  Ix'cn 
designed  especially  for  this  purpose.  The  outlet  p;issage 
for  the  oil  is  constantly  maintained  in  contact  with  that 
side  of  the  flange  which  wears  against  the  rail,  and  the 
wearing  action  of  the  wheel  flange  against  tiiis  outlet 
passage  causes  it  to  fit  the  flange  closely.  The  oil  i-  thus 
applied  in  a  thin  film  upon  the  particular  portion  ot  flange 
where  it  is  most  needed.  Owing  to  centrifugal  force  a 
revolving  wheel  tends  to  throw  off  the  oil.  This  difficultv 
is  completely  overcome  by  the  pneumatic  feature  of  delivering 
the  oil   through  the  oil  passages   and   forcing  it  into  the 
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crevice  of  the  wheel  flange  by  a  Current  of  air  under  pres-  side.  These  shoes  are  secured  to  hangers  by  tapered  keys 
sure.  The  oil  distributor  consists  of  a  cast  iron  hollow  which  may  be  removed  with  a  hammer  when  necessary  to  re- 
shoe  through  which  an  oil  passage  extends  parallel  with  new  the  shoes.  The  hanger  spring  holds  the  oil  distributor 
and  partially  within  the  wall  of  the  shoe,  nearest  the  tread  in  a  well-balanced  position  over  the  flange  at  all  times. 


•:-■  >.. 


Vertical  Bulldozer  for  Steel  Car  Work 
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THE  principal  features  of  a  new  vertical  bulldozer,  made     adjustment  center,  24  to  72  in.;  stroke,  18  to  24^ in.;  stroke 
by  the  Beatty  Machine  &  Mfg    Co.,  Hammond,  Ind., 


are  its  simplicity  of  construction  and  the  location  of 
driving  parts.  The  main  shaft  is  mounted  through  the 
lower  bed  instead  of  overhead,  and  the  main  side  gears 
are  enclosed  in  a  box  type  housing,  with  all  intermediate 
gears  fully  enclosed.  Clutches  and  high-speed  bearings 
are  easily  accessible. 

The  general  construction  includes  a  heavy  bed  or  table 
casting  with  main  shaft,  side  gears  and  connecting  rod 
to  the  crosshead.  A  4  in.  vertical  adjustment  connection  at 
each  end  of  the  crosshead  eliminates  loss  of  time  in  chang- 
ing dies.  The  crosshead  is  fitted  at  both  ends  with  bronze 
tapered  gibs  for  adjustment  in  case  of  wear  to  the  slides. 
Air  cylinders  are  used  for  counter-balancing  the  weight  of 
the  ram.  All  gearing  is  of  cast  steel  with  cut  teeth.  The 
machine  is  also  fitted  with  forward  and  reverse  clutches 
which  permit  reversal  at  any  point  of  the  stroke.  Arrange- 
ments for  either  belt  or  direct  connected  motor  drive  can 
be  made. 

The  vertical  bulldozer  is  especially  adapted  to  steel  car 
and  car  repair  work  for  the  pressing  and  forming  of  such 
parts  as  diaphragms,  stakes,  roof  carlines,  end  sills  and  a 
general  line  of  sheet  metal  plate  and  bar  parts.  The  dies 
which  are  attached  to  the  machine  illustrated  are  used  for 
forming  plates  in  tank  car  tanks,  giving  the  plate  full  radius, 
overcoming  the  difficulty  experienced  in  rolling  these  plates 
and  eliminating  the  straight  edge  at  each  side. 

The  machine  is  built  in  sizes  up  to  and  including  500 
tons  ram  pressure.  The  distance  between  housings  ranges 
from  8  to  12  ft.;  vertical  die  space  with  stroke  down  and 


per  minute  (small  size,  16),  large  size,  8  to  10.    The  smallest 
size  weighs  approximately  24,000  and  the  largest  120,000  lb. 


Beatty  Vertical   Bulldozer 


Clutch  Tap  and  Die  Holder  of  Simple  Design 


SIMPLICITY  and  relatively  few  parts  are  features  of  a 
new  clutch  tap  and  die  holder  developed  by  the  Warner 
&  Swasey  Company,  Cleveland,  Ohio,  and  illustrated 
in  Fig.  1.  This  clutch  has  been  patented  and  because  of  its 
general  adaptability  should  prove  extremely  useful  in  rail- 
road machine  shops.     Only  eight  parts  are  used  in  the  con- 


Fig.   1 — simplified   Warner  &  Swasey  Clutch   Tap  and    Die   Holder 

structicHi  of  this  tool,  as  shown  in  Fig.  2,  and  all  the  prin- 
ciples of  an  older  model  embodying  23  parts  are  incorpor- 
ated.   Either  right  or  left-hand  diesfop  taps  can  be  held  in  the 


from  right  to  left,  a  screw-driver  is  the  only  tool 
required.  After  releasing  the  small  tightening  screw,  the  rest 
can  easily  be  done  with  the  hands.     The  only  difference  in 


Fig.  2 — View  Showing  Parts  of  Clutch  Tap  and   Die  Holder 

the  tool  when  used  for  right  or  left-hand  work  is  in  the  posi- 
tion of  the  pawl.  To  change  from  one  to  the  other,  the  pawl 
it  turned  half  way  around  in  its  hole,  a  small  pin  holding 
the  pawl  in  whichever  position  it  is  placed. 

When  threading  on  a  turret  lathe,  the  pawl  holds  the  tool 
rigid  by  a  metal  to  metal  contact,  until  the  turret  stop  is 
reached.     Then  the  head  moves  forward  on  the  work,  pulls 


new  holder  which  thus  becomes  two  tools  in  one.'  To  change     the  cam  over  the  pawl  and  releases  the  head,  thus  allowing 
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i*  to  revolve  freely.     The  spring  cushiwis  the  pawl  so  that  made  for  the  easy  cleaning  and  oiling  of  the  tool  which  in- 

the  release  is  without  jar  and  practically  noiseless.     The  sures  reliability  of  operation  and  long  life.    This  clutch  tap 

material  in  each  part  has  been  carefully  selected  and  designed  and  die  holder  is  valuable  for  use  in  machine  shops,  particu-t 

to  stand  the  work  required  of  it.     Arrangements  have  been  larly  on  brass  work. 


Gasoline-Driven  Portable  Air  Compressor 


SUPPLEMENTING  its  line  of  portable  air  compressors, 
the  Chicago  Pneumatic  Tool  Company,  New  York,  an- 
nounces a  new  gasoline-driven,  portable  air  compressor 
which  is  said  to  combine  large  capacity  with  light  weight. 


Portable    Air    Compressor    with    Capacity    of    128    Cu.    Ft.    of 
Free   Air   per    Minute 

The  compressor  is  of  the  two-cylinder,  single-acting,  vertical 
type  with  the  cylinders  cast  en  bloc  and  entirely  water- 
jacketed.  The  gasoline  engine  is  of  the  tractor-marine,  four- 
stroke  cycle,  four-cylinder  type,  the  compressor  and  engine- 
shaft  being  connected  by  a  flexible  coupling  which  serves 
also  as  a  flywheel. 
The  crank  case  is  completely  enclosed  and   is  provided 


with  large  openings  for  inspection,  cleaning  or  adjustment. 
The  bearings,  which  are  cast  integral  with  the  crank  case, 
are  accessible  and  can  be  easily  adjusted  by  means  of  liners. 
Baffles  are  provided  to  prevent  an  excess  of  oil  from  working 
above  the  pistons  into  the  cylinders. 

A  pneumatic  throttle  working  automatically  in  conjunction 
with  the  engine  governor  and  the  differential  unloader  of  the 
compressor,  throttles  down  the  speed  of  the  engine  when  the 
compressor  is  running  unloaded.  By  this  means,  it  is  said 
that  a  marked  saving  of  both  fuel  and  lubricant  is  effected. 
The  compressor  illustrated  has  a  capacity  of  128  cu.  ft.  of 
free  air  per  min.  and  delivers  this  air  at  a  pressure  of  100  lb. 
per  sq.  in. 

Both  compressor  and  engine  are  cooled  by  a  system  de- 
signed to  be  positive  and  reliable.  Two  centrifugal  circulat- 
ing water  pumps,  one  driven  from  the  magneto  shaft  and  the 
other  belted  to  the  compressor  crank-shaft,  force  water 
through  jackets  of  liberal  size  and  through  a  large  radiator, 
which  is  cooled  by  a  powerful  fan  belted  directly  to  the 
engine  shaft.  Oil  from  the  crank  case  of  the  compressor  is. 
picked  up  by  an  oil  thrower  attached  to  the  connecting  rod 
and  is  thrown  into  channels  which  lead  to  all  the  bearings. 
Some  of  this  oil  is  carried  by  the  pistons  into  the  cylinders, 
which  are  thus  thoroughly  lubricated. 

A  receiver  of  large  capacity  is  mounted  directly  on  the 
truck  and  is  equipped  with  safety  valve,  drain  valve,  dis- 
charge valve  and  pressure  gage.  The  entire  equipment  is 
firmly  mounted  upon  an  all-steel  truck,  having  a  steel  plate 
canopy  top  and  sheet  steel  sides  which  completely  enclose  the 
outfit.   The  sides  can  be  locked  in  place. 


Air -Operated  Hoist  of  Novel  Design 


AN  air-operated  hoist  embodying  several  novel  features 
in  design  has  been  developed  recently  by  the  Sullivan 
Machinery  Company,  Chicago.  This  hoist  was  de- 
signed to  meet  the  demand  for  a  small,  compact  and  powerful 
portable  engine,  for  general  hoisting  work  within  its  range. 
It  may  be  mounted  on  a  cross-bar  or  column,  bolted  to  a 


timber,  or  fastened  to  the  wall  or  floor  for  miscellaneous 
hoisting  or  hauling  jobs.  Fig.  1  shows  the  device  hauling  a 
box  car  to  the  shipping  door.  The  capacity  of  the  hoist  is 
1,500  lb.  dead  load,  lifted  vertically  at  100  ft.  per  mm., 
using  an  air  pressure  of  80  lb.  per  sq.  in.  The  devict  is 
known  as  the  Turbinair,  weighs  285  lb.  and  the  drum  will 
accommodate  a  maximum  of  500  ft.  of  5/  16  in.  wire  rope 
cable. 

Simplicity  is  an  important  feature  of  the  device  which  con- 
sists of  a  cylindrical  drum,  mounted  on  a  steel  frame  and 
completely  enclosing  the  operating  mechanism.  Two 
cylindrical  rotors,  one  of  which  is  shown  in  Fig.  2,  are  pro- 
vided with  right  and  left-hand  helical  flutes  or  vanes  con- 
verging to  a  spur  tooth  in  the  center.  The  two  rotors  mesh 
together  as  they  revolve  under  the  influence  of  the  incoming 
air.     Reduction  gearing  is  arranged  to  drive  the  drum  shell. 


Fig.   1 — Turbinair   Hoi«t   Arranged   for  Shifting    Freight  Car* 
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crevice  of  the  wheel  flai^e  by  a  current  of  air  under  pres-  side.  These  shoes  are  secured  to  hangers  by  tapered  keys 
sure.  The  oil  distributor  consists  of  a  cast  iron  hollow  which  may  be  removed  with  a  hammer  when  necessary  to  re- 
shoe  through  which  an  oil  passage  extends  parallel  with  new  the  shoes.  The  hanger  spring  holds  the  oil  distributor 
and  partially  within  the  wall  of  the  shoe,  nearest  the  tread  in  a  well-balanced  position  over  the  flange  at  all  times. 

•  Vertical  Bulldozer  for  Steel  Car  Work 


THE  principal  features  of  a  new  vertical  bulldozer,  made  adjustment  center,  24  to  72  iu.;  stroke,  18  to  24  in.;  stroke 
by  the  Ik-atty  Machine  &:  Mfg.  Co.,  Hammond.  Ind.,  per  minute  (small  size,  16),  large  size,  8  to  10.  The  smallesi 
are  its  simplicity  of  construction  and  the  location  of  size  weighs  ap[)roximately  24,000  and  the  largest  120,000  lb. 
driving  parts.  'I'he  main  shaft  is  mounted  tlirough  the 
lower  bed  instead  of  overhead,  and  the  main  >ide  gears 
are  enclosed  in  a  box  type  housing,  with  all  intermediate 
gears  fully  enclosed:  Clutches  and  high-speed  bearings 
are  easily  accessiljle. 

The  general  construction  includes  a  heavy  bed  or  table 
casting  with  main  shaft,  side  gears  and  connecting  rod" 
to  the  crosshead.  A  4  in.  vertical  adjustment  connection  at 
each  end  of  tiie  crosshead  eliminates  loss  of  time  in  chang- 
ing (lii'S.  The  crosshead  is  fitted  at  both  ends  with  bronze 
taf)ered  gibs  for  aclju>tment  in  case  of  wear  to  the  slides. 
Air  cylinder.";  are  used  for  counter-balancing  the  weight  of 
the  ram.  .\11  gearing  is  of  cast  .^teel  with  cut  teeth.  The 
machine  is  al>o  fitted  with  forward  and  reverse  clutches 
which  permit  reversal  at  any  point  of  the  stroke.  Arrange- 
ments for  either  l»elt  or  direct  connected  motor  drive  can 
be  made. 

The  vertical  bulldozer  is  especially  adai)ted  to  steel  car 
and  car  repair  work  for  the  pressing  and  forming  of  such 
parts  as  diaphragms,  stakes,  roof  carlines,  end  .sills  and  a 
general  line  of  sheet  metal  plate  and  ^)ar  parts.  The  dies 
which  are  attached  to  the  machine  illifetrated  are  used  for 
forming  plates  in  tank  car  tanks,  giving  the  plate  full'radius, 
overcoming  the  difficulty  experienced  in  rolling  these  plates 
and  eliminating  the  straight  edge  at  each  side. 

The  machine  is  built  in  sizes  up  to  and  including  500 
tons  ram  pressure.  The  distance  between  housings  ranges 
from  8  to  12  ft.;  vertical  die  space  with  stroke  down  anci  Beatty  vertical  Bulldozer 
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Clutch  Tap  and  Die  Holder  of  Simple  Design 


SIMPLICITY  and  relatively  few  parts  are  features  of  a 
new  clutch  tap  and  die  holder  developed  by  the  Warner 
&  Swasey  Company,  Cleveland,  Ohio,  and  illustrated 
in  Fig.  1.     This  clutch  has  been  patented  and  because  of  its 
general  adaptability  should  prove  extremely  useful  in  rail- 
road machine  shops.     Only  eight  parts  are  used  in  the  con- 


from  right  to  loft,  a  <crew-driver  i>  the  only  tool 
re(juired.  After  releasing  the  small  tightening  screw,  the  rest 
can  easily  be  done  with  the  hands.     The  only  difference  in 
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Fig.    1 — Simplified    Warner  &   Swasey   Clutch   Tap   and    Die    Holder 

struction  of  this  tool,  as  shown  in  Fig.  2,  and  all  the  prin- 
ciples of  an  older  model  embodying  23  parts  are  incorpor- 
ated. Either  right  or  left-hand -dies  or  taps  can  be  held  in  the 
new  holder  which  thus  becomes  two  tools  in  one.     To  change 


Fig.  2 — View  Showing  Parts  of  Clutch  Tap  and   Die  Holder 

the  tool  when  used  for  right  or  left-hand  work  is  in  the  posi 
ti(jn  of  the  pawl.     'I'o  change  from  one  to  the  other,  the  pawi 
it  turned  half  way  around  in  its  hole,  a  small  pin  holding 
the  pawl  in  whichever  position  it  is  placed. 

When  threading  on  a  turret  lathe,  the. pawl  holds  the  tool 
rigid  by  a  metal  to  metal  contact,  until  the  turret  stop  is 
reached.  Then  the  head  moves  forward  on  the  work,  pulls 
the  cam  over  the  pawl  and  releases  the  head,  thus  allowing 
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to  revolve  freely.  The  spring  cushions  the  pawl  so  that 
ie*relcase  is  without  jar  and  practically  noiseless.  The 
i.iterial  in  each  part  has  been  carefully  selected  and  designed 

stand  the  work  required  of  it.     Arrangements  have  been 


made  for  the  easy  cleaning  and  oiling  of  the  tool  which  in- 
sures reliability  of  operation  and  long  life.  This  clutch  tap 
and  die  holder' is  valuable  for  use  in  machine  shops,  particu- 
larly on  brass  work. 


Gasoline-Driven  Portable  Air  Compressor 


O  UPPLEMENTING  its  line  of  portable  air  compressors, 
^  the  Chicago  Pneumatic  Tool  Company,  New  York,  an- 
nounces a  new  gasoline-driven,  portable  air  compressor 
..  hich  is  said  to  coml)ine  large  capacity  with  light  weight. 


Portable     Air    Compressor    with     Capacity     of     128    Cu.     Ft.     of 
Free    Air    per    Minute 

Ihe  compressor  is  of  the  two-cylinder,  single-acting,  vertical 
t\i)e  with  the  cylinders  ca.^^t  en  bloc  and  entirely  water- 
j.nketed.  The  gasoline  engine  is  m  the  tractor-marine,  four- 
stroke  cycle,  four-cylinder  type,  the  comj)ressor  and  engine- 
>liaft  being  connected  by  a  flexil)le  coui)ling  which  serves 
.ilso  as  a  flywheel. 

The  crank   case  is   completely   enclosed   and    is   {provided 


with  large  openings  lor  inspection,  cleaning  or  adjustment. 
The  bearings,  which  are  cast  integral  with  the  crank  case, 
are  accessible  and  can  be  easily  adjusted  l)y  means  of  liners. 
Baffles  are  provided  to  prevent  an  excess  of^oil  from  working 
above  the  i)istons  into  tiie  cylinders. 

.A  j)neumatic  throttle  working  automatically  in  conjunc:ion 
with  the  engine  gover^ior  and  the  differential  unluader  of  the 
(•()mf)ressor,  tlirottlo  down  the  speed  of  the  engine  when  the 
com[)ressor  is/running  unloaded.  By  this  means,  it  is  s;iid 
tliat  a  marlitHl  saving  of  both  fuel  and  lubricant  i-  effected. 
I  lu'  compre.ssor  illustrated  has  a  capacity  of  128  cu.  ft.  of 
free  air  per  m:i!.  iUul  dcliwr-  thi^  ;;ir  at  a  piessur.'  cf  KM)  li,. 
per  s«i.  in. 

Both  comj)res>or  and  engine  are  C(X)led  Ity  a  .system  de- 
signed to  be  fxjsitive  and  relialde.  Two  centrifugal  circulat- 
ing water  jiumps,  one  driven  from  the  magneto  shaft  and  the 
other  belted  to  the  compressor  crank-shaft,  force  water 
tliRJUgli  jackets  of  liberal  si/.e  and  througli  a  large  radiator, 
which  is  ccx)led  by  a  jKJwerful  fan  l>elted  directly  to  the 
engine  shaft.  Oil  from  the  crank  case  of  the  compressor  is 
picketr  u{)  by  an  oil  thrower  attached  to  the  connecting  rod 
and  is  thrown  into  channels  which  lead  to  all  the  bearing?. 
Some  of  this  oil  is  carried  bv  the  pistons  into  the  cvlinders, 
which  are  thus  thoroughly  lubricated.    •  - 

A  receiver  of  large  capacity  is  mounted  directly  on  the 
truck  and  is  e(|uipi)ed  with  .-^afety  valve,  drain  valve,  dis- 
charge valve  and  pressure  gage.  The  entire  equipment  i^ 
firmly  mounted  ujum  an  all-steel  truck,  having  a  .steel  plate 
canopy  top  and  sheet  steel  sides  which  completely  enclo.>ie  the 
outfit.    The  sides  can  be  locked  in  place. 


Air -Operated  Hoist  of  No\el  Design 


AN  air-operated  hoist  embodying  several  novel  features 
in  design  has  been  developed  recently  by  the  Sullivan 
Machinery  Company,  Chicago.  This  hoist  was  de- 
>i^ned  to  meet  the  demand  for  a  small,  compact  and- powerful 
portable  engine,  for  general  hoisting  work  within  its  range. 
It  may  be  mounted  on  a  cross-bar  or  column,  bolted  to  a 


timber,  or  fastened  to  the  wall  or  floor  for  miscellaneous 
hoisting  or  hauling  jobs.  Fig.  1  «ihows  the  device  hauling  a 
box  car  to  the  .shipping  door.  The  capacity  of  the  hoist  is 
1,5U(J  lb.  dead  load,  lifted  vertically  at  100  ft.  per  mnn., 
using  an  air  pressure  of  80  lb.  {)er  sq.  in.  The  devicf  is 
known  as  the  Turbinair,  weighs  285  lb.  and  the  drum  will 
accommodate  a  maximum  of  500  ft.  of  5/  16  in.  wire  roj)e 
cable. 

Simplicity  is  an  important  feature  of  the  device  which  con- 
sists of  a  cylindrical  drum,  mounted  on  a  steel  fraine  and 
,com{)k'tely     enclosing     the     operating     mechani.<m.        Two 
cylindrical  rotors,  one  of  which  is  shown  in  Fig.  2,  are  pro- 
vided with  riglu  and  left-hand  lu'lical   flutes  or  vanes  con- 
ipur  tootb.  in  ilie  tenter.      The  two  rotors  me.»h 
liey  revolve  under  the  influence  of  the  incoming 
Tction  gearing  is  arranged  to  drive  the  drum  shell. 


Fig.    1 — Turbinair    Hoist    Arranged    for    Shifting    Freight   Cars 
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This  motor  is  said  to  develop  a  high  starting  torque,  to  be     portable  column  air  hoists  are  generally  used.     The  power 
economical  in  the  development  of  power,  as  it  uses  the  air     developed  is  4J/^  h.  p. 
expansively  and  to  have  shown  long  life  and  sustained  effi- 
ciency in  service. 

The  hoist  is  provided  with  a  friction  clutch  and  brake  and 
when  both  handles  are  released  the  rope  may  be  pulled  freely 
from  the  drum.  The  friction  clutch  may  be  locked  hi  position 
and  the  load  raised  or  lowered,  being  controlled  entirely  by 
the  throttle  valve.  The  brake  is  of  the  band  type  and  is  of 
sufficient  strength  to  hold  any  load  within  the  capacity  of  the 
hoist.  It  works  smoothly,  thus  putting  no  unnecessary  stress 
on  either  the  mechanism  or  the  rope. 

Air  is  admitted  at  the  axis  of  the  drum  through  a  hollow 
shaft,  and  the  motor  revolves  with  the  drum.  Ball  bearings 
are  employed  and  all  mechanism  is  totally  enclosed,  being 
well  lubricated.  The  rotors  are  lubricated  by  an  automatic 
oiler.  The  hoist  is  quiet  in  operation,  therefore,  and  does  not 
interfere  with  signals  and  instructions  being  transmitted. 
The    machine    is    recommended    for    any    duty    for    which  F,g.  2— view  of  One  of  the  Rotom  and  Assembled  Hoist 


Driving  Mechanism  for  Roundhouse  Crane 


ANEW  ten-ton  overhead  roundhouse  crane,  involving 
two  features  of  particular  interest,  has  been  installed 
recently  by  the  Champion  Engineering  Comi>any, 
Kenton,  Ohio.  The  first  of  these  features  is  the  construc- 
tion of  the  driving  mechanism  in  such  a  way  as  to  enable 
the  truck  supporting  wheels  to  be  of  the  same  diameter,  the 
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Champion   10-Ton    Roundhouse   Crane 

parts  of  the  driving  mechanism  being  interchangeable  and  de- 
sign,^ to  provide  positive,  reliable  operation.  The  second  un- 
usual feature  is  gm  arrangement  for  correcting  the  tendency  of 
a  crane  to  get  out  of  square.     This  is  applicable  not  only  to 


the  roundhouse  crane  illustrated  but  to  all  electric  traveling 
cranes  of  the  overhead  type.  Such  cranes  get  "out  of 
square"  with  the  runways,  particularly  on  long  spans,  due 
to  various  causes;  one  of  the  driving  wheels  may  wear  faster 
KM-  have  less  traction  than  the  mating  one  at  the  opposite  end 
(M"the  truck;  the  truck  may  not  have  been  placed  squarely 
on  the  girders  in  the  first  place;  a  sudden  stop  after  travel- 
ing at  high  speed  with  the  crane  fully  loaded  at  one  end 
also  tends  to  get  the  crane  out  of  square.  In  the  crane,  illus- 
trated herewith,  provision  has  been  made  for  the  rectification 
of  this  condition. 

In  order  to  drive  the  crane  properly  around  a  curved  struc- 
ture, all  supporting  wheels  being  of  the  same  diameter,  the 
mechanism  shown  in  the  illustration  has  been  installed.  It 
will  be  noticed  that  the  electric  motor  is  mounted  in  the 
middle  of  the  span  and  is  provided  with  a  shaft  on  which 
are  keyed  two  pinions  of  different  diameters.  These  pinions 
mesh  with  two  gears  keyed  to  sections  of  the  drive  shaft,  one 
section  extending  to  the  inner  radius  and  the  other  to  the 
outer  radius.  The  diameters  of  the  two  driving  pinions  and 
gears  are  such  as  to  revolve  the  supporting  truck  wheels  at 
the  proper  porpprtional  speeds  and  maintain  the  crane  in 
the  correct  radial  position. 

In  order  to  reline  the  crane,  should  it  become  out  of 
square,  a  clutch  has  been  placed  between  the  two  driving 
pinions  so  that  either  pinion  may  be  operated  independently 
of  the  other.  When  the  crane  becomes  out  of  square,  there 
fore,  this  clutch  is  used  to  turn  one  pinion  slightly  whil« 
the  other  is  still  and  place  the  crane  back  in  a  radial  posi- 
tion. When  the  crane  is  properly  alined  the  clutch  is  re- 
engaged, both  pinions  being  op>erated  at  the  same  speed  by 
the  motor  shaft.  This  method  of  drive  can  be  applied  to 
cranes  operating  on  straight  tracks  if  the  gears  are  properly 
proportioned  and  the  clutch  normally  engaged. 

Should  a  crane  equipped  with  this  form  of  drive  become 
out  of  square  to  such  an  extent  that  the  truck  wheel  flanges 
are  binding  on  the  track,  causing  the  usual  difficulties  and 
troubles,  the  truck  can  be  readily  made  square  by  means  of 
the  clutch  between  the^twp  driving  pinions.  The  entire  de- 
sign of  the  crane  and  driving  mechanism  has  been  made 
with  a  view  to  providing  positive  and  reliable  operation.  In 
this  way  many  locomotive  delays  are  prevented  and  the  work 
of  maintaining  running  repairs  is  greatly  facilitated  becau'^e 
of  the  ease  in  moving  heavy  parts  from  one  track  or  depart- 
ment to  another. 
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THERE  has  recently  been  placed  on  the  market  a  device 
known  as  the  Rawlplug,  which  permits  fixing  an  ordi- 
nary screw  into  any  kind  of  material  so  that  it  will  hold 
permanently.  By  its  use  screws  may  be  made  to  hold  in  metal, 
plaster,  brick,  concrete,  slate,  glass,  or,  in  fact,  any  sub- 
stance. The  Rawlplug  is  especially  advantageous  in  rail- 
road work  in  connection  with  maintenance,  signal  and  inter- 
locking systems  and  for  the  original  installation  of  interior 
trimming  and  fixtures  for  both  steel  and  wooden  coaches. 
Its  use  solves  the  problem  of  replacing  screws  in  repair  work 


A  Rawlplug;  Several  Sizes  in  Place,  with  and  without  Screws; 
Cross-section  Showing  Plug   Expanded  and  Threads  Cut  by  Screw. 

on  the  interior  of  cars,  as  an  old  screw  can  be  removed  and 
again  put  in  place  permanently  in  the  same  hole  by  simply 
inserting  a  Rawlplug  before  placing  the  screw.  The  use 
of  Rawlplugs  in  metal  eliminates  the  need  for  tapping  and 
does  away  with  tapping  costs. 

Rawlplugs  are  hollow  tubes  of  stiffened,  longitudinal 
strands  of  jute  fibre,  so  cemented  that  once  in  place  they 
do  not  crumble  or  pulp  and  are  unaffected  by  moisture  or 
temperature  changes.  They  are  installed  by  first  making 
a  hole  with  any  common  drilling  tool  or  with  the  Rawlplug 
tool  in  the  material  into  which  the  screw  is  to  be  fixed,  this 


hole  being  the  proper  size  to  receive  the  Rawlplug  with  a 
sliding  fit.  The  plug  is  inserted  into  the  hole  and  as  the 
screw  is  turned  home  in  the  plug,  the  fibre  strands  expand 
and  enter  every  minute  pore  of  the  material,  practically 
becoming  an  integral  part  of  it.  The  screw  forms  a  thread 
in  the  fibre  plug.  The  threads  hold  securely,  but  permit 
withdrawing  and  reinserting  the  screw  in  the  usual  manner 
whenever  desired. 

Tests  conducted  under  actual  working  conditions  showed 
that  Rawlplugs  withstood  a  direct  pull,  expressed  in  pounds, 
varying  from  150  in  plaster  up  to  600  in  iron,  or  1,250  in 
common  brick  for  a  number  14,  2  in.  screw.  These  results 
were  obtained  by  a  direct  pull  and  the  plugs  withstood  a 
correspondingly  greater  stress  in  every  case  for  an  indirect 
pull. 

Rawlplugs  offer  an  economical  method  of  fixing  screws 
permanently.  It  is  stated  that  their  low  cost  will  save  about 
one-half  the  initial  expense  and,  because  they  require 
small  holes,  will  save  about  five-sixths  the  time  necessary  t( 
drill  and  fix  in  place.  They  give  a  neat  finished  appearance 
as  the  head  of  the  screw  entirely  covers  the  hole.  Other 
advantages  of  this  device  include  the  ability  to  absorb  and 
resist  vibration  and  the  fact  that  the  plugs  do  not  fracture 
material  when  expanded.  They  can  be  successfully  used  in 
conjunction  with  ordinary  wire  nails. 

Rawlplugs  are  made  in  sizes  to  receive  all  screws  from 
a  number  1  to  a  number  32  and  are  furnished  in  5^  in.,  ^  in., 
^  in.,  1  in.,  1^  in.  and  2  in.  lengths.  For  convenience, 
tools  for  forming  holes  for  Rawlplugs  are  made  in  sizes  to 
correspond  with  plug  and  screw  sizes.  For  example,  a 
number  8  tool  makes  a  hole  of  the  proper  size  to  receive  a 
number  8  plug  and  a  number  8  screw.  Any  type  of  drill 
may  be  used,  however,  for  making  the  holes. 

Rawlplugs  are  packed  in  boxes  of  100  plugs  of  any  one 
or  assorted  sizes.  There  are  also  various  complete  kits 
which  include  plugs,  screws  and  tools.  This  product  is 
manufactured  by  the  Rawlplug  Company,  New  York,  which 
is  represented  in  the  railroad  field  by  the  Universal  Packing 
&  Service  Company,  Chicago. 


A 


Internal  Grinder  for  Irregular  Parts 

N  internal  grinding  machine  has  been  developed  re-  A  centering  bar  fits  neatly  into  two  slots  milled  in  the  frame 
cently  by  the  Landis  Tool  Company,  Waynesboro,  Pa.,  of  the  work  carrying  fixture  and  carries  two  adjustable  bear- 
for   regrinding   automobile   cylinders,   but   it   is   also 


adapted  to  the  internal  grinding  of  miscellaneous  irregular 
machine  parts  in  railroad  and  other  shops.  The  center  of 
rotation  of  the  grinding  wheel  spindle  is  10  in.  above  the 
top  of  the  work  carriage  so  that  large  castings  may  be  easily 
handled  with  no  extra  or  special  fixtures.  The  spindle 
regularly  furnished  will  grind  15  in.  deep  and  eccentric  ad- 
justment of  the  spindle,  ranging  from  1/16  in.  to  1  1/16  in., 
permits  grinding  holes  as  large  as  5^  in.  in  diameter  with 
standard  3J^-in.  grinding  wheels.  Two  spindle  driving  pul- 
Jtys  are  furnished  to  give  the  correct  peripheral  speed  of 
approximately  6,500  ft.  per  min.  with  3>^  in.  and  4^  in. 
diameter  grinding  wheels.  Extra  wheel  spindles  and  sleeves 
for  grinding  20  in.  and  22  in.  deep,  or  for  diameters  larger 
tiian  6  in.,  can  be  furnished  if  desired. 

The  work  carrying  fixture  is  an  open  angle  plate  design 
with  two  adjustable  work  clamping  bars.  The  work  to  be 
ground  is  securely  clamped  to  the  bars  by  two  heavy  machine 
c^  imps  of  ample  capacity.  A  distinctive  feature  of  this  fixture 
i?  the  arrangement  for  quickly  and  accurately  alining  the 
v\  )rk  in  vertical  position  to  the  center  of  spindle  rotation. 


Landis   Internal    Grinding    Machine 
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ing  brackets.  Before  clamping  the  work  onto  the  machine, 
these  centering  brackets  are  inserted  into  the  hole  to  be 
ground  to  ascertain  the  exact  size.  They  are  set  to  this 
dimension  and  the  work  is  then  lifted  to  the  machine  and 
fitted  over  the  brackets  of  the  alining  bar,  where  it  is  securely 
clamped  to  the  work  carrying  fixture.  After  it  is  clamped 
in  position,  this  alining  bar  is  removed.  If  the  work  is  not 
absolutely  alined,  minor  adjustments  can  be  made  by  a  screw 
in  front  of  the  fixture  which  permits  it  to  be  raised  or  lowered 
as  required. 

The  work  carriage  has  a  cross  movement  of  27^  in.  and 
is  mounted  on  a  traveling  carriage  which  operates  on  a  fiat 
and  a  dovetailed  guide.  Lubrication  of  these  guides  is  as- 
sured by  rollers  running  in  pockets  filled  with  oil.  Traverse 
movement  of  the  work  carriage^  automatic  and  reversing 
action  is  obtained  by  two  selMocking  adjustable  dogs.  These 
dogs  are  accurate  in  their  functioning,  which  permits  grind- 
ing close  to  shoulders.  The  speed  of  traverse  is  constant  at 
10  in.  per  min.  and  is  independent  of  all  other  mechanisms. 


The  maximum  movement  is  31^  in.  The  outside  eccentric 
spindle  which  carries  the  wheel  spindle  eccentric  sleeve  runs 
in  two  wide-tapped  bearings,  and  liners  afford  a  correct 
running  "fit.  The  lower  half  of  the  bearing  is  cast  as  a 
part  of  the  head,  which  makes  it  rigid  and  practically 
eliminates  vibration  at  this  point.  The  eccentric  adjustment 
or  cutting  feed  is"  obtained  by  the  relative  positionJof  the 
two  eccentric  sleeves,  one  within  the  other.  Feed  is  ob- 
tained by  a  sensitive  mechanism  mounted  on  the  end 
of  the  outer  sleeve.  Provision  is  also  made  for  the  appli- 
cation of  a  crank  for  rapidly  changing  from  one  size  hole  to 
another. 

The  machine  is  arranged  for  either  direct  motor  drive  or 
for  lineshaft  drive  through  a  small  overhead  countershaft. 
If  motor  drive  is  used,  a  3-hp.  motor  operating  at  1,150 
r.p.m.  furnishes  ample  power.  If  driving  from  a  counter- 
shaft, a  3^ -in.  belt  is  used.  The  floor  space  occupied  is 
88  in.  by  88  in.  and  the  net  weight  of  the  machine  is  approxi- 
mately 2,900  lb. 


TJ 


Floating  Holder  Corrects  Spindle  Misalinement 


IN  order  to  correct  spindle  misalinement  in  reaming,  tap- 
ping, cuunterboring,  and  various  other  operations,  the 
McCrosky  Tool  Corporation,  Meadville,  Pa.,  has.  re- 
cently developed  the  floating  holder  illustrated.  Spindle 
misalinement  may  l^e  either  angular  or  parallel  and  this 
holder  i§  designed  to  make  corrections  for  both.  The  second 
importank-leature  of  this  holder  is  its  design  to  eliminate 
friction  or  strain  preventing  freedom  of  action  of  the  cutting 
tool. 

Referring  to  Fig.  1  which  shows  the  holder  disassembled, 
its  construction  and  operation  will  be  evident.  It  is  com- 
posed of  a  driving  member  A,  an  intermediate  floating  mem- 
ber B.  and  a  driven  member  C.  The  driving  meml)er  is 
made  in  different  styles  and  sizes  to  fit  various  spindles  in 
which  the  holder  may  be  used,  three  of  these  being  shown 


rollers  take  the  driving  torque  and  in  conjunction  with  the 
center  ball  permit  movement  in  all  directions  practically 
without  friction.  This  makes  it  possible  for  instance  to 
ream  a  hole,  true  to  size,  straight  and  round,  in  spite  of 
serious  spindle  misalinement.     The  holder  is  adaptable  to 


Fig.    1 — Disassembled    View    of    McCrosky    Floating    Holder 

in  Fig.  2.  The  driven  member  is  also  furnished  in  dif- 
ferent styles  and  sizes  to  take  various  reamers,  taps  or  other 
tools.  Two  lugs  on  the  driving  member  interlock  with  two 
similar  lugs  on  the  driven  member.  Four  hardened  rollers 
D  operate  between  these  lugs  and  the  intermediate  floating 
member  to  remove  all  friction  from  the  drive.  In  the  cen- 
ter of  the  floating  member  is  a  hole  containing  a  hardened 
steel  ball  E.  This  ball  has  a  diameter  greater  than  the 
thickness  of  the  floating  member  and  therefore  bears  against 
both  the  driving  and  driven  members  A  and  C  taking  the 
entire  thrust  of  the  cuts. 

The  housing  F,  which  encloses  the  floating  member,  screws 
on  to  the  driving  member  A.  It  has  an  adjusting  collar 
which  bears  against  C  and  regulates  the  amount  of  play. 
When  this  holder  is  used  horizontally  an  adjustable  spring 
support  bearing  against  the  driven  member  is  added  to 
counteract  the  weight  of  the  tool  shank. 

It  is  evident  from  a  consideration  of  the  above  that  the 


Fig.  2 — Floating  Holders  for  Reamers,  Taps  and  Morse  Taper  Tools 

use  on  drill  presses,  turret  lathes,  automatics,  boring  mill  , 
engine  lathes,  and  other  similar  machines. 


The  Polish  railways,  which  suffered  heavily  during  t  e 
war,  have  been  systematically  improved  since  they  were  tak  n 
over  by  the  Polish  Government.  The  rolling  stock  is  bci-  i 
gradually  repaired  and  large  additions  have  been  made,  due  o 
the  decision  of  the  Inter-Allied  Commission,  which  recogni/  «1 
Poland's  right  to  the  return  of  481  locomotives  that  were  tak  " 
by  the  Germans  during  their  occupation.  Of  these  182  :  e 
already  in  service  again. 
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The  Union  Pacific,  on  July  17,  re-employed  1,500  men  on  its 
Mountain  division  who  had  been  laid  off  with  the  slump  in 
business. 

The  Chicago,  Burlington  &  Quincy,  on  July  1,  put  on  1,500 
workmen  to  repair  grain  and  coal  cars,  according  to  E.  P. 
Bracken,  vice-president  in  charge  of  operation,  to  make  ready 
for  the  expected  heavy  movement  of  these  commodities. 

About  2,000  shoprqen  of  the  -Delaware  &  Hudson  resumed  work 
on  July  5,  after  a  general  suspension  of  work  lasting  six  weeks. 
Certain  shops  on  the  Baltimore  &  Ohio  On  the  same  day  took 
hack  about  3,600  shopmen  who  had  been  furloughed  for  three 
weeks  or  more.  It  is  said  that  at  the  Mount  Clare  shops  of  the 
Baltimore  &  Ohio,  in  Baltimore,  the  forces  now  aggregate  about 
two-thirds  the  normal  number. 

An  erroneous  statement  occurs  in  the  sixth  sentence  of  an 
article  describing  the  Minich  safety  hand  brake,  published  on  page 
1464  of  the  June  Railway  Mechanical  Engineer.  The  sentence 
should  read,  "The  usual  brake  chain  is  eliminated,  being  replaced 
by  a  connecting  bar  attached  to  the  brake  rod  (or  air  brake 
lever  on  hopper  cars)." 


Locomotives 

The  National  Railways  of  Mexico  have  ordered  from  the 
American  Locomotive  Company  20  Consolidation  type  locomo- 
tives, with  a  total  weight  in  working  order  of  314,000  lb.,  and  7 
Mikado  type  locomotives,  with  a  total  weight  in  working  order 
of  440,000  lb. 


Freight  Cars 

The  Wabash  has  given  an  order  to  the  Western  Steel  Car  & 
Foundry  Company  for  making  repairs  to  300  steel  hopper  cars 
of  40  tons'  capacity. 

The  Western  Pacific  has  ordered  25  30-yard  extension  side 
dump  cars,  of  50  tons'  capacity,  from  the  Clark  Car  Company, 
Pittsburgh,   Pa. 

The  Illinois  Central  has  contracted  for  the  repair  of  400 
■gondola  cars  with  the  Haskell  &  Barker  Car  Company. 


Contracts  for  Car   Repairs 

The  Illinois  Central  has  awarded  a  contract  to  the  General 
\n-erican  Car  Company,  for  rebuilding  600  all-steel  gondola  cars. 

The  Chicago  &  Illinois  Midland  has  given  a  contract  to  the 
General  American  Car  Company,  for  rebuilding  725  composite 
rondola  cars. 

The  Missouri  Pacific  will  have  repairs  made  to  500  wooden 
lox  cars  by  the  Sheffield  Car  Company. 


Shop  Constmction 

The  Atchison,  Topeka  &  Santa  Fe  is  installing  a  new  120  ft. 
turntable  at  Winslow,  Ariz.,  with  company  forces. 


A  New  Technical  Magazine 

"Management  Engineering"  is  the  title  of  a  new  monthly  pub- 
lication issued  by  the  Ronald  Press,  New  York.  Its  contents 
are  devoted  to  a  discussion  of  the  problems  of  management  and 
production,  the  object  as  stated  in  the  first  issue  being  "to  help 
executives  better  to  discharge  their  duties  in  preparing,  organiz- 
ing and  directing  industry  to  secure  maximum  production." 
L.  P.  Alford  is  editor  of  "Management  Engineering"  and  E.  W. 
Tree,  associate  editor.  Mr.  Alford  was  formerly  editor  of  the 
American  Machinist  and  of  Industrial  Management.  He  is  a 
vice-president  of  the  American  Society  of  Mechanical  Engineers 
and  chairman  of  the  Management  Division  of  that  society. 


Kmpps'  Output 

Recent  visitors  in  Germany  report  that  Krupps  is  working  to 
capacity  in  its  locomotive  and  car  shops.  Their  output  at  present 
is  20  locomotives  per  month,  and  the  one  thousandth  freight  car 
has  recently  been  completed.  This  company  is  busy  on  locomo- 
tives for  Russia  and  has  a  contract  for  tires  for  Russian  locomo- 
tives. It  is  reported  that  the  Prussian  State  Railways  has  a 
financial   interest  in  the  locomotive  and  car   division  of   Krupps. 


Roads  Urged  to  Purchase  Coal 

Chairman  Cuy^er,  of  the  Association  of  Railway  Executives, 
has  written  to  Chairman  Clark,  of  the  Interstate  Commerce  Com- 
mission, saying  that  his  letter  urging  the  railroads  to  purchase 
reserve  supplies  of  coal  as  early  as  possible  was  read  at  a  meet- 
ing of  the  member  roads  of  the  association  in  New  York  on 
July  1,  and  the  chairman  was  instructed  to  transmit  it  to  all 
roads  with  the  request  that  they  complv  with  the  request  of  the 
commission  in  so  far  as  it  may  be  practicable.  Mr.  Cuyler  said 
it  was  also  ascertained  that  a  very  considerable  number  of  roads 
had  already  made  liberal  purchases  of  coal. 


Alcohol  Locomotives   in  Brazil 

In  the  vicinity  of  Pernambuco,  Brazil,  according  to  Consul 
C.  R.  Cameron,  are  some  80  sugar  factories  which  operate  ap- 
proximately 800  miles  of  railways  of  from  .75  meter  to  1  meter 
gage.  At  the  present  time  wood  is  the  principal  fuel  but  the 
supply  of  this  fuel  is  not  great  and  considerable  interest  is 
being  manifest  in  the  substitution  of  alcohol  which  can  be  manu- 
factured in  large  quantities  as  a  sugar  by-product.  The  current 
price   of  alcohol,   says   Consul   Cameron,    is   22   cents  a  gallon. 
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although  the  cost  of  production  is  much  less.  Mr.  Cameron  is 
impressed,  consequently,  with  the  opportunities  in  this  section  for 
American  concerns  manufacturing  locomotives  using  alcohol  as  a 
fuel. 


Salary  Reductions  on  the  Baltimore  &  Ohio 

•  Coincident  with  the  wage  reductions  for  employees  which  went 
into  effect  on  July  1,  the  Baltimore  &  Ohio  also  reduced  "in  like 
manner  the  compensation  of  those  general,  division  and  other 
officers  and  monthly  employees  who  in  the  light  of  the  higher 
cost  of  living  were  granted  increases  in  their  compensation  at 
or  since  May  1,  1920,"  according  to  an  announcement  made  on 
July  18.  The  announcement  continued:  "While  the  wages  of 
such  officers  and  employees  do  not  come  under  the  decision  of  the 
Labor  Board,  it  was  deemed  necessary,  because  of  the  general 
conditions  which  so  adversely  affect  the  revenues  of  transporta- 
tion companies,  that  such  action  be  taken,  notwithstanding  it  is 
recognized  that  during  the  period  of  inflation  the  officers  did  not 
receive  increases  in  their  salaries  at  the  time  or  of  the  extent 
generally  granted  to  many  classes  of  officers  and  employees  of 
industrial  organizations  nor  in  proportion  to  the  increases  granted 
from  time  to  time  to  other  classes  of  railroad  employees  generally." 


■'"'.■  Traveling  Engineers'  Convention  Postponed 

The  Executive  Committee  of  the  Traveling  Engineers'  Asso- 
ciation has  announced  that  the  annual  convention,  scheduled  to 
be  held  at  the  Hotel  Sherman,  Chicago,  on  September  6-9,  1921, 
has  been  deferred.  There  will  be  a  business  meeting  instead  at 
the  same  hotel,  commencing  Tuesday,  September  6,  at  which  re- 
ports on  the  following  subjects  will  be  considered:  Distribution 
of  Power  and  Its  Effect  on  Operating  Costs;  Recommended 
Practice  for  Conservation  of  Locomotive  Appurtenances  and  Sup- 
plies; What  Are  the  Advantages  of  Self- Ad  justing  Wedges,  the 
Feed-water  Heater  and  Devices  for  Increasing  the  Tractive 
Power  of  the  Locomotive  in  Starting  and  at  Slow  Speed?  The 
Best  Method  of  Operating  Stoker-fired  Locomotives  to  Obtain 
the  Greatest  Efficiency  at  the  Least  Expense;  A  Comprehensive 
Standard  Method  of  Employing,  Educating  and  Examining  En- 
gineers and  Firemen ;  Operation  and  Maintenance  of  Oil-burning 
Engines;  Revision  of  Progressive  Examination  for  Firemen  for 
Promotion  and  New  Men  for  Employment ;  Committees  on  Sub- 
jects, Constitution  and  By-laws  and  Arrangements.  All  other 
committees  are  asked  to  attend  and  be  ready  to  submit  their 
reports. 


Hearing  on   Pennsylvania  Locomotive  Repairs 

Oral  arguments  before  the  Interstate  Commerce  Commission  at 
Washington  on  June  20,  on  the  question  whether  the  Pennsyl- 
vania caused  200  of  its  locomotives  to  be  repaired  at  the  shops 
of  the  Baldwin  Locomotive  Works  in  1920  in  disregard  of  ef- 
ficient and  economical  management,  resulted  in  a  complicated 
statistical  controversy  as  to  whether  the  Pennsylvania  showed 
wise  management  in  making  this  contract  instead  of  repairing  the 
locomotives  at  its  own  shops.  However,  it  remained  for  mem- 
bers of  the  commission  to  bring  out  by  questions  why  so  little 
had  been  put  into  the  record  at  the  previous  hearings  before  an 
examiner  bearing  on  the  charges  made  by  the  International  As- 
sociation of  Machinists  that  the  repair  contract  was  made  for 
ulterior  purposes  to  transfer  money  from  the  Pennsylvania  Rail- 
road, to  be  collected  from  the  United  States  Government  in  the 
form  of  a  guaranty,  and  into  the  treasury  of  an  outside  company 
for  the  profit  of  the  banking  combine  said  to  control  the  rail- 
roads. The  commissioners'  questions  on  this  point  merely  brought 
out  that  it  was  simpler  to  make  such  charges  than  it  was  to 
attempt  to  prove  them  and  the  commission  was  left  to  assume 
the  evidence  of  a  gigantic  conspiracy  which  has  been  used  so 
extensively   as   publicity   material. 

In  reply  to  questions  by  Commissioner  Lewis,  R.  B.  Gregg, 
who  appeared  as  attorney  for  the  machinists'  union,  said  that  his 
organizatiorf  would  have  objected  to  the  contract  even  if  the 
Pennsylvania  had  paid  no  more  than  the  cost  in  its  own  shops,  on 
the  ground  that  it  caused  unemployment  among  the  railroad  shop 
men,  although  it  had  developed  that  the  laying  off  of  large  num- 
bers of  Pennsylvania  shop  men  had  not  taken  place  until  several 
months  after  the  letting  of  the  contract  and  after  business  had 
begun  to  fall  off  in  the  latter  part  of  the  year. 

Representatives  of  the  railroad  stated  that  the  outside  repairs 


were  necessary  because  the  road's  shops  were  operated  to  capacity 
during  the  period  while  the  Baldwin  Locomotive  Works  was  over- 
hauling these  engines.  The  traffic  was  so  heavy! that  even  with 
this  power,  it  was  impossible  to  meet  the  demands  of  service.  It 
was  also  shown  that  the  guaranty  had  not  placea  the  burden  for 
extravagant  repairs  on  the  government.  The  representatives  of 
the  machinists'  union  failed  to  show  that  the  management  has 
deliberately  tried  to  cause  unemployment,  or  that  the  Baldwin 
Locomotive  Works  made  any  undue  profit.  The  fact  was  brought 
out  in  the  testimony  that  the  company  lost  money  on  the  first  part 
of  the  contract. 


MEETINGS    AND    CONVENTIONS 

The  Chief  Interchange  Car  Inspectors'  and  Car  Foremen's 
Association  convention  for  this  year  has  been  postponed. 

The  American  Railway  Tool  Foremen's  Association  convention 
which  was  to  have  been  held  at  the  Hotel  Sherman,  Chicago,  on 
August  9,  10  and  11,  has  been  postponed. 

The  International  Railroad  Master  Blacksmiths'  Association 
convention  which  was  to  have  been  held  at  the  Hotel  Sherman, 
Chicago,  on  August  16,  17  and  18,  has  been  postponed. 

The  International  Railway  General  Foremen's  Association  has 
decided  to  cancel  its  1921  convention  which  was  to  have  been  held 
September  12,  13,  14  and  15  at  the  Hotel  Sherman,  Chicago, 
owing  to  the  financial  stress  and  serious  business  conditions. 

The  following  list  gives  names  of  secretaries,  dates  of  next  or  tygutaf 
meetings  and  plnces  of  meeting  of  mechanical  associations  and  railroad 
clubs: 

AiR-BiLAKE  Association. — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York  City. 

American  Railway  Association,  Division  V — Mkchanicau — V.  R.  Haw- 
thorre,  431   South  Dearborn   St.,  Chicago. 

Division    V — Equipment   Painting   Division. — V.   R.   Hawthorne. 
Chicago. 

American  Railway  AssociATtON,  Division  VI — Pukchases  and  Stores. — 
J.  P.  Murphy,  N.  Y.  C,  Collinwood,  Ohio. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipbtitters' 
Association. — C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago.  Con- 
vention September  12-14,  Hotel  Sherman,  Chicago,  111. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.   Marqucite    Road,    Chicago. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvama,    Philadelphia,   Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth   St..  New  York. 

American  Society  for  Steel  Treating. — W.  H.  Eisenman,  4600  Prospect 
Ave.,  Qevcland,  Ohio.  Annual  convention  September  19-24,  Indi- 
anapolis,  Ind. 

Association  or  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  ii  N    W..  Room  411,  C.  &  N.  W.  Station,  Chicago,  111. 

Canadian  Railway  Clue. — W.  A.  Booth,  131  Charron  St.,  Montreal,  Que. 
Meeting  seccnd  Tuesday  of  each  month  except  June,  July  and 
August,   at   Windsor  Hotel,   Montreal. 

Cab  Foremen's  Associ.ation  of  Ciiic.\go. — Aaron  Kline.  626  N.  Pine  Ave., 
Chicago.  111.  Meeting  second  Monday  in  month,  except  June,  July 
and  .'August,  New  Morrison  Hotel,  Chicago,  111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  month  at  the  American  HcJtel  Annex,  St.  Louis,  Mo. 

Central  Railway  Club. — H.  D.  Vought,  95  Liberty  St.,  New  York,  N.  Y. 

Chief  Inierciiakck  Car  Inspectors  and  Car  Foremen's  Association. — 
W.  V.  Elliott,  T.  R.  R.  A.  of  St.  Louis,  East  St.  Louis,  111.  Con- 
venticn   postpcneu. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati. Ohio.  Meeting  second  Tuesday  of  February,  May,  Septem- 
ber and  November,  at  Hotel  Sinton,  Cincinnati. 

Dixie  Air  Brake  Club — E.  F.  O'Connor.  10  West  Grace  St.,  Richmond, 
Va. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.Mayer, 
Michigan   Central,  715   Clarke  Ave.,   Detroit,   Mich.     Convention  post 
poned. 

Imtbrnaticnal  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
fifty-first   St.,  Chicago,   111. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061    W.    Wabasha    .Ave.,   Winona,   Minn.    Convention   postponed. 

Master  Boilermakers'  Association. — Harry  D.  Vouj^t,  95  Liberty  St, 
New    York,    N.    Y. 

New  Enciand  Railroad  Ci.ub. — W.  E.  Cade.  Jr.,  683  Atlantic  Ave.,  Boston. 
Mass.  Meeting  second  Tuesday  of  each  mcnth,  except  June,  July. 
August    and     Seprember. 

New  York  Railroad  Club. — H.  D.  Vought,  95  Liberty  St,  New  York, 
N.   Y. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe.  623 
Brisbane    Building,    Buffalo,    N.    Y. 

Pacific  Railway  Club. — W.  S.  WoUner,  64  Pine  St..  San  Francisco,  Cal. 

Railway  Club  op  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh,   Pa. 

St.  Louis  Railway  Clitb. — B.  W.  Frauenthal,  Union  Station,  St.  Louis. 
Mo.  Meeting  second  Friday  of  each  month,  except  June,  July  and 
August. 

Traveling  Enginiers'  Assotlition. — W.  O.  Thompson,  1177  East  Ninety- 
eighth  St.,  Clt-veiand,  Ohio.  Business  meeting.  Hotel  Sherman. 
Chicago,  Sept.  6,  1921. 

Western  IIailway  Club. — Bruce  V.  Crandall.  14  E.  Jackson  Boulevard. 
Chicago.  Meeting  third  Monday  of  each  month,  except  June,  July 
and  August. 
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SUPPLY  TRADE  NOTES 


GENERAL 

J.  I.  Mailer,  master  mechanic  of  the  Fort  Smith  &  Western, 
with  headquarters  at  Fort  Smith,  Ark.,  has  b^en  appointed 
superintendent  of  motive  power,  with  the  same  headquarters. 
The  office  of  master  mechanic  has  been  abolished. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

J.  S.  Allen  has  been  appointed  master  mechanic  of  the  Brown- 
ville  division  of  the  Canadian  Pacific,  with  headquarters  at 
Brownville  Junction,   Me.,  succeeding  E.   Bowie,  transferred. 

D.  D.  Briggs  has  been  appointed  master  mechanic  in  full  charge 
of  the  mechanical  department  of  the  Alabama,  Tennessee  &  North- 
em,  with  headquarters  at  Mobile,  Ala. 

J.  Kanatser  has  been  appointed  road  foreman  of  engines  of 
the  Rock  Island  at  Shawnee,  Okla. ;  H.  C.  McCul.lough  at  Pratt, 
Kan.;  B.  J.  Bonner  at  EWon,  Mo.;  S.  F.  Hanchett  at  Des 
Moines,  Iowa;  H.  T.  Demsey  at  Elstherville,  Iowa;  B.  Strauss 
at  Cedar  Rapids,  Iowa,  and  J.  C.  Rhodes  at  Trenton,  Mo, 

J.  McDoNOUGH,  master  mechanic  of  the  Atchison,  Topeka  & 
Santa  Fe,  with  headquarters  at  Fort  Madison,  Iowa,  has  been 
transferred  to  the  Illinois  division,  with  headquarters  at  Chicago, 
succeeding  A.  L.  Beardsley,  resigned  on  account  of  ill-health. 

G.  E.  Prymi  has  been  appointed  master  mechanic  of  the 
Quanah,  Acme  &  Pacific  at  Quanah,  Tex.,  succeeding  L.  E.  Wing- 
field,  resigned. 

CAR   DEPARTMENT 

William  John  Sheppard  ,has  been  appointed  car  foreman  of 
the  Canadian  Pacific  at  Nelson,  B.  C.  Mr.  Sheppard  was  born 
at  Kemnay,  Scotland,  September  28,  1882,  and  entered  the  service 
of  the  Canadian  Pacific  in  September,  1906.  From  1906  to  1907 
he  was  a  car  repairer  at  Vancouver,  B.  C. ;  from  1907  to  1911, 
a  car  inspector  at  Kamloops,  B.  C,  and  from  1911  until  his  re- 
cent appointment,  car  foreman  at  Revelstoke,  B.  C. 

SHOP  AND  ENGINEHOUSE 

J.  W.  Finch  has  been  appointed  general  foreman  of  the  Rock 
Island  shops  at  E\  Reno,  Okla.,  succeeding  F.  D.  Buckley,  who 
has  been  made  roundhouse   foreman  at  Eldon,   Mo. 

J.  W.  Johnson  has  been  appointed  general  foreman  of  the 
Rock  Island  shops  at  Ft.  Worth,  Tex.,  succeeding  A.  F.  Davis, 
resigned. 

PURCHASING  AND  STORES 

W.  L.  Manning  has  been  appointed  assistant  superintendent 
of  stores  of  the  Chesapeake  &  Ohio;  W.  S.  McDonald,  general 
storekeeper,  Western  Division,  and  R.  L.  Morris,  storekeeper, 
each  with  headquarters  at  Huntington,  W.  Va. 

G.  H.  Pinion,  assistant  purchasing  agent  of  the  Texas  &  Pacific, 
has  beeri  appointed  general  storekeeper,  with  headquarters  at 
Marshall,  Tex.,  succeeding  A.  D.  Walther,  resigned  to  accept 
service  in  another  department.  The  position  of  assistant  pur- 
chasing agent  has  been  abolished. 


Forty  Cents  a  Plate  is  the  cost  of  a  good  nooi-day  meal 
at  a  lunch  room  which  seventeen  shop  foremen  of  the  New 
York,  New  Haven  &  Hartford  have  established  for  themselves 
at  Van  Nest,  New  York  City;  and  at  that  price  they  have  ac- 
cumulated in  two  and  a  half  years  a  reserve  fund  of  about  $500. 
Van  Nest  is  not  well  provided  with  restaurants  and  so  these 
men  got  the  company  to  give  them  an  old  passenger  car  and 
they  fixed  it  up  as  a  dining  car  (without  trucks).  The  company 
furnishes  hot  water  and  gas.  They  have  a  woman  cook,  and, 
with  a  present  membership  of  40  (foremen  and  clerks),  and  an 
average  daily  company  of  eaters  of  26,  they  are  maintaining  the 
establishment  without  difficulty.  The  woman  reporter  of  the 
New  York  Evening  Post,  who  gives  these  facts,  says  that  this 
unpretentious  "dining  car"  is  beautiful  with  rosebushes,  and  that 
the  odor  from  the  kitchen  is  "savorv." 


Victor  M.  Summa  ha?  opened  an  office  as  general  consulting 
engineer  at  415  Merchants-Laclede  building,  St.  Louis,  Mo. 

The  Walworth  Manufacturing  Company  has  removed  its  gen- 
eral offices  from  its  Boston  factory.  First  and  O  streets,  to  Pearl 
and  High  streets,  Boston,  Mass. 

M.  J.  O'Connor  has  been  appointed  general  sales  manager  of 
the  Garvlndiistrial  Paint  Company,  with  headquarters  at  20 
East  JacRson  Boulevard,  Chicago. 

The  Oxweld  Acetylene  Company,  Newark,  N.  J.,  has  removed 
the  offices  of  its  foreign  sales  Viepartment  from  Newark,  N.  J., 
to  30  East  Forty-second  street,  New  York. 

Charles  Copeland,  assistant  treasurer  of  E.  I.  du  Pont  de 
Nemours  &  Co.,  Inc.,  Wilmington,  Del.,  has  been  elected  secre- 
tary, to  succeed  Alexis  I.  du  Pont,  deceased. 

The  W  ebster  &  Perks  Tool  Company,  Springfield,  Ohio,  has 
sold  the  grinding  and  polishing  stand  and  accessory  department, 
of  its  business,  to  the  Hill-Curtis  Co.,   Kalamazoo,   Mich. 

E.  J.  Brennan,  formerly  superintendent  of  motive  power  of  the 
Chicago,  Milwaukee  &  St.  Paul,  Lines  East,  is  now  sales  mana- 
gct    for  The   RogotchoflF  Company,  Baltimore,  Md. 

The  National  Machinery  Company,  Tiffin,  Ohio,  has  opened 
an  eastern  sales  office  in  room  637,  Knickerbocker  building, 
Broadway  and  Forty-second  street.  New  York  City,  in  charge 
of  F.  J.  Mawby. 

The  Dominion  Oxygen  Company,  Ltd.,  has  begun  work  on  a 
new  oxygen  plant  at  Montreal,  Que.,  to  cost  $250,000.  The  build- 
ing will  be  100  ft.  by  100  ft.,  and  will  be  a  duplicate  of  the  com- 
pany's Toronto  plant. 

The  Universal  Crane  Company,  Cleveland,  Ohio,  has  appointed 
the  Allied  Machinery  Company  of  America,  51  Chambers  street. 
New  York,  as  its  foreign  representative,  the  territory  including 
all  countries,  except  the  LTnited  States  and  Canada. 

E.  E.  Hudson,  whose  election  as  president  of  the  Waterbury 
Battery  Company,  Waterbury,  Conn.,  was  announced  in  the  May 
issue  of  the  Railway  Mechanical  Engineer,  died  on  June  27  at 
his  home  in  Maplewood,  N.  J. 

Barbour,  Love  &  Woodward,  Inc.,  machine  tool  dealer,  for- 
merly at  149  Broadway,  has  moved  its  temporary  office  and  ware- 
house from  131  Washington  street  to  its  new  offices  and  show- 
rooms at  45  West  Eighteenth  street,  New  York  City. 

Goddard  &  Goddard  Company,  Inc.,  Detroit,  Mich.,  has  opened 
an  eastern  sales  office  and  permanent  exhibition  of  milling  cutters 
in  the  rooms  of  the  Manufacturers'  Exhibit,  Inc.,  45  West 
Eighteenth  street,  New  York.  James  W.  Sederquist,  eastern  sales 
manager,  is  in  charge  of  the  sales  office  and  exhibit. 

De  F.  LilHs,  who  has  been  placed  in  charge  of  the  recently 
established  office  of  the  Dressel  Manufacturing  Corporation  in 
the  Railway  Exchange,  Chicago,  as  noted  in  the  July  issue  of  the 
Railway  Mechanical  Engineer,  was  for  many  years  connected  with 
the  motive  power  department  of  the  New  York  Central. 

H.  A,  Paarman,  assistant  to  secretary  of  the  Burden  Iron 
Company,  Railroad  &  Steamship  division,  3711  Grand  Central 
Terminal,  New  York  City,  has  been  appointed  secretary,  to  suc- 
ceed W.  J.  Caton,  deceased.  Mr.  Paarman  will  also  continue  to 
serve  in  the  sales  department  of  the  Sanitation  &  Supply  Com- 
pany, New  York  City. 

A.  M.  Castle  &  Co..  Chicago,  has  started  work  on  the  con- 
struction of  a  new  steel  warehouse  at  Blackhawk  and  North 
Branch  streets,  Chicago.  The  building  will  be  211  ft.  by  232  ft. 
of  fireproof  construction.  The  west  end  of  the  building  for  75 
feet  is  to  be  two  stories  in  height  and  the  second  floor  will 
provide  office  space  75  ft.  by  211  ft.  for  the  general  offices  of 
the  company. 

The  LTniversal  Packing  &  Service  Company,  Chicago,  in  addi- 
tion to  handling  spring  journal  box  packing,  has  enlarged  its  or- 
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ganization  to  take  care  of  the  railroad  field  and  mid-western 
commercial  field  for  the  development  and  sale  of  Rawlplugs,  a 
■device  which  enables  an  ordinary  screw  to  hold  in  any  material. 
The  Rawlplug  Company  has  its  offices  at  461-475  Eighth  avenue, 
New  York  City. 

E.  W.  Crellin,  president  of  the  Pittsburgh-Des  Moines  Steel 
Company,  Pittsburgh,  Pa.,  has  retired,  and  VV.  H.  Jackson, 
secretary  and  treasurer,  has  been  elected  to  succeed  him;  P.  E. 
tjuibcrt  and  W.  VV.  Hendrix  have  been  elected  vice-presidents, 
and  George  A.  Smith,  secretary  and  treasurer.  A.  C.  Pearsall 
has  been  appointed  general  manager  of  the  Des  Moines,  Iowa, 
branch,  succeeding  Mr.  Smith,  who  has  gone  to  Pittsburgh,  Pa. 

Henry  S.  Manning,  who  retired  in  1905,  as  senior  partner  of 
Manning,  Maxwell  &  Moore,  New  York,  died  on  July  9,  in  New 
York  City,  at  the  age  of  76.  Mr.  Manning  established  the  firm 
of  H.  S.  Manning  &  Co.,  New  York.  In  1880  its  name  was 
changed  to  Manning,  Maxwell  &  Moore,  and  in  1905  the  present 
corporation  was  organized.  After  leaving  Manning,  Maxwell  & 
Moore,  Mr.  Manning  became  intere.sted  in  the  firm  of  Milliken 
Brothers,  New  York.  He  was  a  member  of  the  executive  com- 
mittee of  the   Kansas   City,   Mexico  &  Orient  Railroad. 

The  Western  Electric  Company  has  opened  a  new  warehouse 
«t  395  Hudson  street.  New  York  City.  The  building  occupies  the 
entire  square  block  bounded  by  Hudson,  West  Houston,  Green- 
wich and  Clarkson  streets,  an  area  of  338  ft.  by  200  ft.,  with  a 
total  floor  space  of  706,000  sq.  ft.  Several  departments  of  the 
Western  Electric  Company  have  already  moved  into  the  new 
tjuarters,  but  the  New  York  shops  and  the  supply  divisions  of 
the  Eastern  district  territory,  which  includes  Nfcw  York,  New 
Jersey,  Pennsylvania  and  the  New  England  states,  and  the  Inter- 
national Western  Electric  Company  will  not  remove  to  the  same 
building  at  the  present  time. 

Crerar,  Adams  &  Company,  Chicago,  111.,  western  sales  agent 
for  B.  M.  Jones  &  Co.,  Inc.,  New  York,  will  in  future  carry  a 
complete  stock  of  Double  Mushet  high  speed  steel,  also  Titanic 
carbon  tool  steels,  and  Taylors'  Best  Yorkshire  Iron,  in  Chicago. 
F.  W.  Clifford,  associated  for  a  number  of  years  with  Crerar, 
Adams  &  Co.,  as  a  tool  steel  expert,  will  in  future  specialize  on 
Mushet  and  Titanic  tool  steels.  The  Connelly  &  Kendal  Com- 
pany, 115  St.  Clair  avenue,  N.  W.,  Cleveland,  Ohio,  is  now  man- 
aging the  Jones  company's  Qeveland  branch,  and  R.  G.  White, 
who  was  manager  of  the  Cleveland  branch,  has  been  appointed 
special  western  representative,  with  headquarters  in  Chicago. 

Will  H.  Bloss,  manager  steam  railroad  sales,  of  the  Ohio  Brass 
Company,  Mansfield,  Ohio,  died  suddenly  from  heart  failure  at 
his  home  in  Mansfield  on  June  22.  Mr.  Bloss  was  born  on  April 
4,  1869,  and  received  his  engineering  training  at  Indiana  Uni- 
versity. He  started  his  career  in  railroad  work  and  subsequently 
was  division  engineer  on  the  Santa  Fe  He  later  served  as  chief 
engineer  of  the  Indiana  Union  Traction  Company.  In  1906  he 
Went  to  the  Ohio  Brass  Company  from  the  Buda  Company  of 
Chicago  and  was  district  sales  manager  in  some  of  the  central 
states  until  about  a  year  ago.  From  that  time  he  had  devoted 
his  effort  to  electrification  development  and  other  steam  railroad 
problems. 

William  Aldrich,  who  has  recently  been  in  charge  of  thermit 
welding  in  the  southern  territory  of  the  Metal  &  Thermit  Cor- 
poration, New  York,  has  been  transferred  to  the  western  terri- 
tory. William  H.  Moore,  who  recently  was  assigned  to  the  Chi- 
cago territory,  now  has  charge  of  the  southern  territory.  This 
corporation  has  constructed  and  will  shortly  place  in  operation 
in  south  San  Francisco,  Cal..  a  large  new  plant  for  the  produc- 
tion of  detinned  billets,  in  addition  to  the  detinning  plants  already 
operated  by  this  company  for  several  years  at  Chrome,  N.  J., 
and  east  Chicago,  Ind.  E.  Kardos,  superintendent,  will  be  in 
charge  of  the  new  plant,  which  includes  a  large  welding  shop. 
The  estimated  cost  of  this  plant  is  $800,000.  The  San  Francisco 
offices  of  the  corporation  have  been  removed  from  329-333  Fol- 
som  street,  to  the  new  south  San  Francisco  plant. 

C.  J.  Burkholder  and  Frank  H.  Cunningham  have  been  ap- 
pointed special  engineers  of  the  Franklin  Railway  Supply  Com- 
pany, Inc.,  New  York.  Mr.  Burkholder  began  railroad  work  at 
Tyrone,  Pa.,  and  subsequently  served  first  as  locomotive  fireman 
and  then  as  locomotive  engineman  on  the  Union  Pacific.  He  then 
went  with  the  Kansas  City  Southern,  as  locomotive  engineman. 


later  serving  consecutively  as  traveling  engineer,  trainmaster,  gen- 
eral road  foreman  of  engines  and  division  superintendent.  He 
then  became  mechanical  representative  of  the  Economy  Devices 
Corporation,  which  later  merged  into  the  Franklin  Railway  Sup- 
ply Company,  Inc.  In  November,  1918,  he  resigned  from  the 
position  of  western  sales  manager  of  the  Franklin  Railway  Supplj 
Company  to  become  master  mechanic  of  the  Kansas  City  South- 
ern, which  position  he  held  until  his  appointment  as  above  noted. 
Mr.  Cunningham  was  born  in  Roanoke,  Va.,  on  May  23,  1886. 
After  serving  an  apprenticeship  as  machinist  on  the  Norfolk  &; 
Western^  he  attended  the  University  of  Virginia.  Following  hi; 
graduation  with  the  degree  of  mechanical  engineer,  he  returnee) 
to  the  Norfolk  &  Western  as  machinist,  subsequently  becoming 
material  inspector,  mechanical  inspector,  assistant  engineer  of  tests 
and  supervisor  of  locomotive  stokers.  In  1914  he  went  with  the 
Standard  Stoker  Company  as  fuel  eng^ineer,  being  appointed  later 
to  plant  manager  at  Erie,  Pa.,  and  assistant  general  manager, 
from  which  position  he  now  resigned  to  enter  the  services  of  the 
Franklin  Railway  Supply  Company,  Inc.,  as  above  noted. 

F.  B.  Jewett,  chief  engineer  of  the  Western  Electric  Company, 
has  been  c'ccicd  a  vi.c-president  and  director  of  the  company, 
continuing  his  present  duties  in  charge  of  the  technical  forces  of 
the  company.  Dr.  Jewett,  who  was  a  lieutenant-colonel  in  the 
Signal  Corps  during  the  war  and  was  decorated  with  the  Dis- 
tinguished Service  Medal,  was  born  at  Pasadena,  Cal.,  on 
September  5,  1879.  He  was  graduated  from  the  electrical  engi- 
neering course  of  Throop  Polytechnic  Institute,  of  Pasadena,  in 
1898.  From  that  time  until  June,  1902,  he  was  a  graduate  stu- 
dent at  the  University  of  Chicago.  During  the  next  two  years  he 
was  instructor  in  physics  and  electrical  engineering  at  the  Mas- 
sachusetts Institute  of  Technology.  Dr.  Jewett's  connection  with 
the  commercial  telephone  business  dates  from  September,  1904, 
when  he  became  transmission  engineer  for  the  American  Tel- 
ephone &  Telegraph  Company.  While  acting  in  this  capacity,  the 
loading  of  eight  gage  circuits  was  perfected;  phantom  tables  and 
phantom  loading  for  open  wires  and  cables  were  developed ;  the 
New  York  to  Denver  circuit  and  line  was  engineered  and  also  the 
Boston  to  Washington  underground  cable.  .  In  April,  1912,  Dr. 
Jewett  became  assistant  chief  engineer  of  the  Western  Electric 
Company  in  charge  of  all  development  and  research  work.  He 
has  been  chief  engineer  since  1916.  Dr.  Jewett  was  an  advisory 
member  of  the  Special  Submarine  Board  of  the  Navy  and  con- 
tributed much  towards  the  perfection  of  devices  for  detecting 
hostile  submarines.  The  perfection  of  wireless  telephoning  is 
one  of  the  undertakings  which  was  completed  under  his  direction. 


Waterbury  Battery  Company 

The  Waterbury  Battery  Company,  Waterbury,  Conn.,  has  com- 
plel^  a  reorganization  of  its  officers  and  directors,  which  has 
bee«  occasioned  by  the  deaths  of  Charles  B.  Schoenmehl  and 
E.  E.  Hudson.  The  officers  of  the  company  are  now  Martin  L. 
Martus,  of  Waterbury,  Conn.,  president;  G.  A.  Nelson,  vice- 
president  and  general  sales  manager  at  New  York;  Francis  T. 
Reeves,  treasurer,  and  Harold  B.  Schoenmehl,  secretary,  both 
at  Waterbury.  The  directors  are :  Francis  T.  Reeves,  Martin  L. 
Martus  and  Darragh  De  Lancey. 

Martin  L.  Martus,  who  has  been  elected  president,  has  been 
associated  with  the  company  since  April,  1911;  for  the  past  nine 
years  as  secretary  and  factory  manager.  He  was  born  in  New 
Haven,  Conn:,  and  became  associated  with  the  Scovill  Manufac- 
turing Company  in  1501.  »In  1906  he  was  chief  engineer  for  one 
of  the  subsidiary  plants  of  the  American  Brass  Company,  and  if. 
1911  became  associated  with  the  Waterbury  Battery  Company 
as  factorv  manager,  which  position  he  has  held  until  the  present 
time. 

Judge  Francis  T.  Reeve.s  treasurer,  was  born  in  Thomastor. 
Conn.,  and  has  been  a  director  of  the  Waterbury  Battery  Com- 
pany since  October,  1916,  and  its  general  counsel  since  1914.  H< 
is  director  and  trust  officer  of  the  Manufacturers  National  Bank, 
of  Waterbury,  Conn.,  and  is  a  practising  attorney  in  Waterburj. 

Harold  B.  Schoenmehl,  the  newly  elected  secretary,  is  the  eld- 
est son  of  the  late  Charles  B.  Schoenmehl.  He  has  been  asso- 
ciated with  the  Waterbury  Battery  Company  for  the  last  six 
years,  engaged  in  laboratorial  and  experimental  work. 

Darragh  De  Lancey,  the  newly  elected  director,  was  formerly 
president  of  the  Waterbury  Chamber  of  Commerce  and  during 
the  war  served  with  the  War  Department  and  the  United  States 
Shipping  Board. 
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High 
Production 
Machinery 


In  view  of  the  results  accomplished  with  specialized,  high- 
production  machiner)-  in  some  of  the  more  modem  equipped 

railroad  shops  no  one  can  doubt  the  ad- 
visability of  more  generally  installing 
these  machines  as  fast  as  circumstances 
and  the  financial  condition  of  the  rail- 
roads permit.  It  is  a  mistake,  however, 
to  recommend  the  installation  of  any  machine  simply  because 
it  is  modem,  powerful  and  designed  for  high  production. 
These  machines  are  of  necessity  more  or  less  expensive  and 
unless  there  is  work  enough  available  to  keep  them  in  opera- 
tion a'  large  proportion  of  the  time,  interest  and  depreciation 
charges  on  the  investment  will  more  than  equal  what  has 
l>een  saved  by  increased  production  while  the  machine  was  in 
operation.  It  has  always  been  the  policy  of  the  Railway 
Mechanical  Engineer  to  advocate  installing  labor  saving  ma- 
chinery and  equipment  in  railroad  shops  but  only  after  a 
detailed  study  of  the  situation  and  careful  balancing  of  cost 
agains{  possible  savings.  In  the  words  of  a  prominent  me- 
chanical department  officer  "modem  high-power  shop  ma- 
chinery should  be  selected  with  extreme  care.  A  time-study 
should  be  made  of  machine  operations,  and  machine  tools  that 
cannot  produce  to  the  capacity  of  modem  tools,  should  be 
aholished  or  used  only  in  cases  of  emergency.  The  higher 
capacity  tools  should  be  operated  on  two  shifts  in  order  to 
secure  a  greater  production." 

No  industrial  manufacturer  would  think  of  ordering  new 
m  ichinery  until  a  careful  study  had  been  made  of  the  situa- 
tion, finding  out  the  exact  machinery  which  will  best  serve 
his  purpose  and  determining  as  accurately  as  possible  what 
saving  may  be  effected.  The  time  is  coming,  and  in  fact  is 
now  here,  when  railroad  shops  must  be  managed  with  the 
same  degree  of  care  and  business  judgment  as  is  found  in  any 
successful   business   venture.     Railroad   mechanical   officers 


should  study  their  machine  tool  requirements  as  carefully  as 
an  industrial  manufacturer  who  must  meet  competitor's 
prices.  Careful  statements  can  then  be  prepared,  taking  into 
account  all  contributor^'  factors,  balancing  costs  against  pos- 
sible savings,  and  showing  at  a  glance  whether  or  not  it  will 
pay  to  install  the  high  production  machines  in  question. 


Needs  of  Smaller 

Locomotive 

Terminals 


The  smaller  locomotive  terminal  and  its  needs  have  too  often 
been  forgotten  or  passed  by  with  the  thought  that  the  men 

can  continue  to  worry  along  somehow 
at  such  points  with  what  they  have.  It 
is  fully  as  important  as  at  the  larger 
terminals  that  the  arrangement  of 
tracks  and  the  facilities  for  coaling, 
taking  water  and  cleaning  fires  be  such  that  the  locomotive 
can  be  gotten  into  the  house  as  promptly  as  possible  if  re- 
pairs have  to  be  made.  Even  though  repairs  may  be  made 
out-of-doors,  such  work  is  done  under  difficulties  in  bad 
weather  and  is  practically  impossible  in  the  winter  time  in 
the  north.  It  is  too  much  to  expect  that  good  men  will  con- 
tinue to  work  under  uncomfortable  conditions.  In  addition, 
men  working  by  themselves  out-of-doors  cannot  be  adequately 
supervised  and  it  also  necessitates  expensive  movements  of 
men  and  material.  The  minor  terminal  is  necessarily  at  a 
disadvantage  in  the  equipment  of  machine  tools  as  compared 
with  the  larger  points.  There  is  frequently  a  possibility  of 
improving  conditions  in  this  respect  by  transferring  tools  that 
are  not  sufficiently  modem  to  meet  the  requirements  of  the 
main  shops  and  replacing  them  by  improved  modem  tools. 
Another  point  of  weakness  in  the  minor  terminal  and  one 
that  can  be  corrected  at  a  small  exj)ense  is  the  inadequate 
equipment  of  hand  tools  and  in  the  lack  of  suitable  small 
tools  for  the  few  machine  tools  which  are  provided.  To  obtain 
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the  greatest  benefit  for  such  tools  they  should  be  taken  care 
of  properly  and  where  tool  dressing  facilities  are  lacking,  as 
is  frequently  the  case,  they  should  be  returned  systematically 
to  the  main  shop  for  redressing  or  replacement,  as  required. 
A  good  mechanic  who  has  some  ingenuity  can  do  wonders 
with  a  hammer,  a  cold  chisel  and  a  file,  but  it  is  always  done 
at  a  far  greater  expense  than  if  he  had  been  provided  with  a 
few  conveniences  so  taken  care  of  that  needless  time  was  not 
wasted  in  hunting  up  something  to  do  the  job  with. 


Location   and 

Grouping    of 

Machine   Tools 


In  the  consideration  of  plans  for  increased  production  and 

reductions  in  the  cost  of  performing  work  the  advantages  to 

..•;.>.  be    derived    from    new    and    improved 

machine  tools  is  usually  given  first  con- 
sideration. While  there  is  undoubtedly 
a  pressing  need  for  new  equipment  in 
most  railroad  shops,  the  economies  that 
Can  I)e  obtained  by  care  in  the  location  and  grouping  of 
machine  tools  is  a  matter  that  is  far  too  often  overlooked. 
The  importance  of  a  consideration  of  this  feature  applies  not 
only  to  the  placement  of  new  machines;  marked  economies  in 
operation  and  an  increase  in  shop  production  can  frequently 
be  obtained  by  regrouping  existing  equipment.  In  successful 
manufacturing  plants  the  arrangement  of  buildings  and  the 
layout  of  machines  is  made  a  subject  of  careful  study  in 
order  that  material  from  the  time  it  is  received  at  one  end 
of  the  plant  in  the  form  of  castings,  forgings,  sheets,  etc., 
shall  move  in  as  direct  a  route  as  possible  from  one  operation 
to  the  next  until  it  is  finally  inspected  and  delivered  to  the 
storeroom  or  shipping  department  at  the  other  end  of  the 
plant. 

While  few  railroad  shops  are  used  primarily  for  manu- 
facturing operations  the  underlying  principles  are  equally  ap- 
plicable in  shops  designed  and  operated  for  the  repair  and 
maintenance  of  locomotives  and  cars.  In  too  many,  shops 
large  and  important  jobs  cannot  be  performed  without  mov- 
-'  ing  the  work  from  one  point  to  another  and  back  again  before 
it  is  finished.  Unnecessary'  movements  or  movements  of  un- 
necessary' length  are  costly,  even  if  suitable  cranes  and  ma- 
terial-handling equipment  are  available,  and  they  always 
mean  delays.  In  studying  the  question  of  machine  location 
the  preparation  of  routing  diagrams  for  the  movements  of  the 
more  important  or  more  frequently  performed  operations  will 
often  show  distinctly  the  existence  of  conditions  that  have 
been  overlooked  and  will  be  of  the  greatest  aid  in  correcting 
the  situation. 


long  as  this  common  interest  does  not  appear  to  be  entirel) 
in  harmony  with  the  inmiediate  interests  of  the  individual 
roads.  So  long  as  the  railroads  are  privately  owned  and 
operated  this  condition  will  continue. 

This  situation  suggests  that  the  incentive  of  individual 
interest  be  recognized  and  that  advantage  of  it  be  taken  in 
the  Interchange  Rules  to  bring  about  improvements  in  equip- 
ment conditions  which  direct  appeals  to  the  conmion  interest 
have  failed,  and  will  continue  to  fail,  to  effect.  The  present 
prices  for  labor  and  materials  fixed  by  the  Interchange  Rules 
on  a  bare  cost  basis  offer  little  inducement  for  the  proper 
maintenance  of  foreign  cars  and  are  demoralizing  in  their 
effects  upon  car  owners  as  well.  Certainly,  a  code  of  prices 
which  compels  the  handling  line  to  make  repairs  at  cost  is 
not  likely  to  foster  the  keenest  sense  of  responsibility  for  the 
care  of  its  own  equipment  on  the  part  of  the  owner.  Neither 
is  the  handling  line  likely  to  keep  foreign  cars  out  of  service 
for  more  than  the  minimum  of  repairs  required  for  actual 
movement,  while  in  the  meantime  it  must  donate  to  the  owner 
the  use  of  the  car  at  the  rate  of  a  dollar  a  day.  A  scale  of 
prices  for  labor  and  material  properly  adjusted  to  include  an 
average  profit  of  not  less  than  10  per  cent  not  only  would 
stimulate  the  interest  of  the  handling  line  in  foreign  equip- 
ment but  would  bring  directly  home  to  the  owning  line  its 
responsibility  to  keep  its  equipment  in  condition  to  meet  the 
requirements  of  modern  railroading.  The  final  disappearance 
of  the  weak  equipment  which  has  so  long  been  a  troublesome 
factor  in  the  problem  of  efficient  operation  would  be  hastened 
and  the  general  standards  of  construction  and  maintenance 
would  be  elevated. 


Is  Piece  Work 

the 

Issue? 


Wooden  cars  with   weak  draft  sills  have   been   a  seriously 
disturbing  factor  in  railroad  operation  for  many  years.  They 

are  the  cause  of  numerous  wrecks  and 
■ .  y     New  Lease  accidents,  they  require  excessive  main- 

I         of  Life  for  tenance     expenditures     and     frequent 

.         Weak  Cars         transfers    of   lading    and    they    are   a 
'-'  -  fruitful  source  of  claims  for  loss  and 

damage  to  freight.  For  seven  years  the  desirability  of  keep- 
ing them  out  of  interchange  has  been  discussed  before  the 
Master  Car  Builders'  Association  and  its  successor,  the  Me- 
chanical Division  of  the  American  Railway  Association.  The 
adoption  by  letter  ballot  in  1914  of  a  provision  in  Rule  3  of 
the  Interchange  Rules  to  the  effect  that  cars  of  less  than 
60,000  lb.  capacity  be  not  accepted  in  interchange  after 
October  1,  1916,  is  ample  proof  that  the  desirability  of 
eliminating  these  cars  was  widely  recognized.  And  yet  the 
effective  date  of  this  provision  has  been  advanced  from  year 
to  year  and  these  cars  are  still  running  in  interchange.  As 
the  rule  now  stands  the  time  limit  is  October  1,  1922,  but  in 
this  year's  report  the  Arbitration  Committee  recommends  a 
further  extension  to  October  1,  1923.  There  is  no  lack  of 
af^reciation  of  the  common  interest  of  the  railroads  to  im- 
prove equipment  conditions,  but  the  record  suggests  that  no 
concerted  action  toward  that  end  can  be  accomplished  so 


Statements  presented  by  the  railroads  before  the  Labor  Board 
early  in  the  year  showed  decreases  in  productive  efficiency 

of  railway  shop  employees  ranging 
from  10  per  cent  to  50  per  cent  follow- 
ing the  abolition  of  piece  work  by  the 
Railroad  Administration  in  1918.  The 
railroads  maintain  that  these  reduction? 
were  the  direct  result  of  the  distortion  of  the  guaranteed 
minimum  hourly  rate  in  relation  to  the  piece  work  rate,  finally 
followed  by  the  complete  abolition  of  piece  work.  Accepting 
as  facts  the  reductions  in  output  as  measured  by  the  average 
hourly  earnings  at  piece  work  rates,  the  Railway  Employees" 
Department  of  the  American  Federation  of  Labor  in  it? 
exhibit  recently  presented,  contended  in  rebuttal  that  these 
decreases  are  merely  reflections  of  increases  in  the  number 
of  men  employed,  attributable  in  part  to  the  increasing  diffi- 
culty of  promptly  supplying  needed  'tools  and  materials  a? 
the  number  of  men  employed  increases,  thus  creating  a 
handicap  on  output  which  is  reflected  in  decreased  average 
hourly  piece  work  earnings. 

In  its  direct  attacks  on  the  piece  work  system,  the  Railway 
Employees'  Department  maintains,  first,  that  the  varying 
amounts  of  skill  and  effort  required  in  repeated  performance- 
of  the  same  operation  or  combination  of  operations  in  a  re- 
pair shop  is  so  great  that  piece  work  rates  cannot  be  estab 
lished  with  accuracy  or  strictly  adhered  to  in  practice,  ami 
second,  that  the  unit  costs  of  locomotive  maintenance  of  a 
group  of  roads  in  the  Alleghany  region  working  under  piec( 
work  schedules  are  consistently  greater  than  the  unit  cost  of 
a  group  of  railroads  in  the  Northwestern  region  working  on 
a  time  work  basis.  Little  weight  need  be  given  to  the  latter 
contention  since  it  is  obviously  impossible  to  make  accurate 
comparisons  between  individual  railroads  or  groups  of  rail- 
roads, because  the  results  will  be  affected  by  differences  in 
the  type  of  power,  in  climatic  conditions,  in  the  qualitv  and 
quantity  of  repair  shop  facilities,  and  in  the  character  of  the 
feed  water  supply  as  well  as  differences  in  the  topographv 
of  the  lines. 

There  are  undoubtedly  many  operations  in  a  repair  shop 
for  which  satisfactory  piece  work  rates  cannot  be  established; 


\ 


September,  1921 


RAILWAY    MECHANICAL    ENGINEER 


S37 


on  the  other  hand  there  are  operations  the  performance  of 
which  is  well  adapted  to  payment  on  a  piece  work  basis. 
Some  piece  work  schedules  may  contain  numerous  incon- 
sistencies, owing  to  an  effort  to  establish  prices  on  operations 
the  performance  of  which  cannot  be  standardized.  Other 
more  limited  schedules  may  be  developed  which  are  not  open 
to  this  objection.  Can  a  principle,  the  fundamental  correct- 
ness of  which  has  not  been  attacked  even  by  the  Railway 
Employees'  Department,  be  condemned  because  its  applica- 
tion and  administration  has  not  been  perfect?  Is  not  the 
adoption  or  rejection  of  piece  work  a  matter  which  may 
properly  be  left  for  settlement  by  negotiations  between  local 
representatives  of  the  employees  and  the  managements?  It 
is  extremely  doubtful  if  its  adoption  can  be  prevented  in  any 
shop  where  it  proves  to  be  mutually  agreeable  to  the  manage- 
ment and  the  men. 

The  real  issue  is  not  piece  work;  it  is  this:  Are  we  to 
have  nationalized  management  of  the  railroad  shops  by  the 
American  Federation  of  Labor  through  the  instrumentality 
of  the  United  States  Railway  Labor  Board,  or  are  we  to  have 
private  management  of  railroad  shops,  along  with  the  rest 
of  the  railroads,  in  accordance  with  the  Transportation  Act, 
with  the  Labor  Board  serving  as  a  tribunal  of  justice  to 
facilitate  and  not  to  hamper  the  efficient  operation  of  the 
properties?  Until  that  question  has  been  settled  the  piece 
work  controversy  is  not  of  first  importance. 


In  some  cases  there  is  no  doubt  that  the  difficulty  and  cost  of 
keeping  milling  cutters  sharp  when  machining  brass  castings 
with  hard  outside  scale  has  far  more  than  offset  any  saving 
due  to  the  substitution  of  milling  for  shaping  operations. 
Special  fixtures  for  holding  front  end  main  rod  brasses  while 
being  machined  are  illustrated  and  described  in  the  article 
which  advocates  the  use  of  milling  machines  wherever  the 
quality  of  the  brass  or  bronze  warrants.  The  closing  para- 
graph of  the  article  is  an  able  summary  of  arguments  for  and 
against  machine  fitting  of  main  rod  brasses,  the  conclusion 
lieing  strongly  in  favor  of  machine  fitting  because  of  greater 
accuracy  in  the  work  and  reduced  labor  cost. 


While  the  rod  department  occupies  a  relatively  small  propor- 
tion of  the  total  floor  space  in  a  railroad  shop  and  employs 

comparatively   few  men,   it  is  an  im- 
Main  portant  department  and  in  many  cases 

Rod  under  present  conditions  limits  the  out- 

Repairs  put  of  the  shop.     No  railroad  repair 

shop  can  haxidle  locomotives  faster  than 
it  can  repair  the  rods  needed  for  those  locomotives.  In  addi- 
tion to  caring  for  engines  undergoing  general  repairs,  the  rod 
department  is  often  expected  to  provide  rods  for  locomotives 
needing  light  repairs  and  others  held  out  of  service  at  round- 
houses for  rod  work.  This  outside  work  is  a  most  disturb- 
ing feature  as  it  entirely  upsets  the  shop  schedule  to  have  a 
set  of  rods  come  in  requiring  practically  general  repairs  that 
must  be  completed  ahead  of  rods  needed  for  outgoing  loco- 
motives. The  fact  remains,  however,  that  this  condition  does 
exist  and  the  rod  department  must  have  sufficient  reserve 
capacity  to  make  all  repairs  promptly. 

Perhaps  one  of  the  best  ways  to  increase  the  capacity  of 
the  rod  department  is  by  eliminating  as  far  as  possible  hand 
filing  and  fitting  of  main  rod  front  and  back  end  brasses.  A 
timely  article  on  this  subject,  showing  the  machinery  and 
methods  needed  for  the  work,  is  published  elsewhere  in  this 
issue  under  the  title  of  "Speeding  Up  Locomotive  Main  Rod 
Repairs."  The  author  has  gone  into  the  subject  in  consider- 
able detail  and  without  anticipating  too  many  of  his  conclu- 
sions it  may  not  be  amiss  to  say  that  the  use  of  a  rugged 
surface  grinder  for  truing  the  sides  of  the  rods  and  a  high- 
power  milling  machine  for  truing  and  squaring  the  rod  jaws 
^ill  do  much  to  increase  the  accuracy  of  main  rod  repairs 
and  assist  materially  in  reducing  hand  work. 

In  machining  back  end  brasses  the  use  of  an  indexing 
fixture  to  machine  one  pair  of  brasses  at  a  time  is  reccrni- 
•nended.  This  work  is  usually  done  on  a  milling  machine, 
crunk  planer  or  shaper.  "With  a  well-made  indexing  fix- 
ture," says  the  author,  "brasses  are  machined  in  some  shops 
so  accurately  that  they  are  a  satisfactory  fit  in  the  rod,  and 
''o  filing  is  necessar}'  except  to  remove  burrs."  The  use  of 
iiicrometer  calipers  is  essential  and  increases  the  accuracy 
of  the  work,  being  a  great  improvement  over  fit-and-try 
njetliods. 

Attention  is  directed  to  the  fact  that  the  question  of  mill- 
ing versus  shaping  brasses  from  the  rough  castings  will  be 
<lependent  largely  upon  the  quality  of  brass  or  bronze  used. 


The  function  and  importance  of  material-handling  equipment 
in  connecting  one  machine  with  another  should  always  be 

kept  in  mind.     From  the  time  work  is 

Material-Handling    started  until  it  is  finished  and  delivered 

Devices   and         to  the  erecting  shop  or  roundhouse  it 

Shop  Layout        must  be  moved  from  one  machine  or 

point  to  another  as  conditions  require. 
While  much  can  and  should  be  done  to  reduce  such  move- 
ments to  a  minimum,  consideration  should  be  given  to  the 
means  by  which  necessary  movements  of  material  are  per- 
formed. Where  more  than  one  method  is  available,  a  proper 
selection  may  expedite  the  movement  and  reduce  its  cost,  for 
every  movement  means  an  added  cost.  Even  where  crane 
service  has  been  provided  for,  delays  in  waiting  for  a  crane 
and  the  high  cost  of  crane  operation  may  render  an  overhead 
track  system  equipped  with  suitable  electric  or  pneumatic 
hoists  an  economical  addition.  Aisles  should  be  suitably 
arranged  and  kept  free  from  obstruction  so  that  they  can  be 
used  for  the  rapid  movement  of  materials  by  industrial  cars 
or  by  industrial  trucks  which  are  the  most  economical  equip- 
ment for  moving  materials  a  considerable  distance.  For  the 
loading  and  unloading  of  such  trucks  and  cars  and  for  mov- 
ing material  to  and  onto  the  larger  machines  an  overhead 
track  and  hoist  can  frequently  be  used  as  a  substitute  for  or 
supplementary  to  a  crane.  Another  simple  device  which  is 
being  increasingly  used  in  manufacturing  shops  and  which 
might  sometimes  be  used  to  advantage  in  railroad  shops  for 
transferring  work  from  one  machine  to  another  nearby  ma- 
chine is  a  section  of  gravity  roller  conveyor.  In  plans  for  the 
layout  of  tools  in  a  shop,  both  the  movement  of  material  and 
the  means  to  be  used  should  thus  be  given  consideration. 
The  field  in  which  the  largest  benefits  can  be  realized  on 
most  roads  is  in  the  older  and  smaller  shops  which  have  not 
hitherto  been  provided  with  the  material-handling  devices 
which  are  comm<Mily  found  in  the  larger  modem  shops. 


On  the  majority  of  roads  the  mechanical  department  is  held 
responsible  for  fuel  economy,  principally  because  the  con- 
dition of  locomotives  and  the  manner 
Stop  Waste         of  handling  them-  is  the  biggest  single 
of   Fuel  factor   in  the  economical   or  wasteful 

at  the  Source  use  of  the  fuel.  It  follows  that  every- 
one having  t»  do  with  the  maintenance 
or  operation  of  the  power  has  a  direct  responsibility  for  fuel 
economy.  In  practice,  however,  the  road  foremen  of  engines 
are  usually  held  chiefly  responsible  for  the  fuel  performance. 
Shops  and  roundhouses  are  likely  to  consider  it  a  secondary 
matter  except  when  a  special  drive  for  fuel  economy  is  being 
made  by  the  road.  T^  supervision  exercised  by  the  traveling 
engineer  is  not  sufficient  to  locate  even  the  important  defects 
that  waste  fuel,  because  most  roads  employ  only  one  travel- 
irfg  engineer  for  each  fifty  to  eighty  locomotives  and  fuel 
supervision  is  only  one  of  his  duties. 

To  insure  the  best  results  the  roundhouse  forces  must  be 
organized  to  stop  the  waste  of  fuel  at  the  source  by  correcting 
conditions  that  make  locomotives  uneconomical.  It  should 
not  be  necessar>^  to  wait  until  the  loc<Mnotive  uses  such  an  ex- 
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cessive  amount  of  coal  that  it  becomes  noticeable  to  the  crew 
before  mechanical  defects  are  corrected.  A  thorough  periodi- 
cal inspection  will  disclose  the  defects  and  by  making  repairs 
promptly  a  great  deal  of  waste  will  be  avoided.  It  should 
be  said  in  justice  to  roundhouse  men  that  the  majority  of 
them  do  not  need  much  instruction  in  keeping  locomotives  in 
econcMTiical  operating  condition  but  they  do  need  supervision 
to  see  that  other  duties  do  not  cause  them  to  overlook  some 
of  the  simple  things  that  are  the  very  essentials  of  fuel 
economy.  The  engine  inspectors  can  be  depended  upon  to 
notice  a  loose  bolt  or  a  tire  flange  that  is  cutting,  but  leaky 
^  steam  pipes,  cylinders  and  valve  packing  or  valves  incor- 
♦  rectly  set  are  not  so  easily  found  and  unless  special  care  is 
I  taken  they  are  likely  to  be  passed  by.  Too  often  the  im- 
f)ortant  matter  of  keeping  sufficient  air  openings  in  grates 
and  cleaning  tubes  and  flues  is  considered  as  just  a  dirty  job 
to  be  finished  as  quickly  as  possible,  and  the  lack  of  atten- 
tion results  in  loss  of  heating  service  and  low  superheat  with 
a  corresponding  increase  of  fuel  consumption.  Such  ex- 
amples could  be  multiplied,  for,  as  stated  before,  fuel  economy 
is  a  matter  that  concerns  every  employee.  When  the  shops 
and  roundhouses  are  organized  to  insure  that  these  matters 
receive  such  persistent  attention  that  the  proper  practice  be- 
comes a  habit,  a  big  step  will  have  been  taken  in  securing 
economy  in  the  use  of  fuel. 


COMMUNICATIONS 


Rusting  of  Steel  Containing  Copper 

y,  Pittsburgh,  Pa. 

To  THE  Editor  : 

-  In  the  May,  1921,  issue  of  the  Railway  Mechanical 
Engineer,  page  291,  there  appeared  an  article  entitled  "The 
Rusting  of  Steel  Containing  Copper,"  which  was  a  brief 
abstract  of  an  article  by  Professor  O.  Bauer  of  Berlin  which 
appeared  in  Stahl  und  Eisen  of  January  13  and  20.  1921. 
■  It  is  unfortunate  that  the  abstractor  in  quoting  the  chemical 
analyses  of  the  sheets  used  by  Professor  Bauer  did  not  men- 
tion the  copper  content  as  given  in  Tables  2  and  5  in  the 
original  article.  By  referring  to  the  above  mentioned  tables, 
it  will  be  found  that  the  steel  to  which  Professor  Bauer 
added  amounts  of  copper  up  to  0.35  per  cent  already  con- 
tained approximately  0.10  per  cent  copper.  He  was,  there- 
fore, adding  copper  to  a  steel  already  containing  nearly,  if 


given  in  the  annual  reports  of  the  society,  beginning  with 
1918,  and  I  quote  from  the  1921  report: 

"The  results  of  the  observations  at  the  Pittsburgh  tests  havt 
now  reached  a  point  where  we  may  definitely  conclude  that  cop- 
per-bearing metal  shows  marked  superiority  in  rust  resisting 
properties  as  compared  to  non-copper-bearing  metal  of  substan 
tially  the  same  general  composition,  from  which  superiority  we 
may  truly  anticipate  a  marked  increase  in  the  service  life  fo" 
copper-bearing  metals  under  atmospheric  exposure  of  uncoatc; 
sheets. 

"It  is  interesting  to  note  in  this  connection  that  the  lighter 
gage  non-copper-bearing  Bessemer  and  open  hearth  metals,  whici, 
failed  first  at  Pittsburgh,  have  also  failed  first  at  Fort  Sheridai . 
which  would  indicate  that  the  two  different  atmospheric  condi- 
tions have  shown  substantially  the  same  general  tendencies,  onl 
with  varying  rates  of  corrosion." 

The  accompanying  table,  which  is  also  copied  from  the 
official  report  of  Committee  A-5,  indicates  the  comparative 
life  of  copper- bearing  and  non-copper- bearing  sheets. 

That  a  copper  content  of  0.10  per  cent  has  material  in- 
fluence on  the  corrosion  rate,  in  fax:t  that  that  amount  is 
nearly  as  good  as  0.25  per  cent,  is  shown  in  a  paper  presented 
by  the  writer  at  the  1919  meeting  of  the  American  Societv 
for  Testing  Materials,  entitled  "The  Influence  of  Very  Low 
Percentages  of  Copper  in  Retarding  the  Corrosion  of  Steel." 
In  this  article  it  is  shown  from  exhaustive  tests,  under  atmos- 
pheric conditions,  that  in  a  low  sulphur  heat  (0.031  per  cent 
sulphur),  0.08  per  cent  copper  is  sufficient  to  give  the  maxi- 
mum corrosion  resistance,  and  in  the  higher  sulphur  heat 
(0.055  per  cent  sulphur),  0.10  per  cent  copper  gives  ven' 
nearly  the  maximum  benefit. 

From  the  tests  above  mentioned,  it  is  not  unreasonable  to 
conclude  that  had  Professor  Bauer  started  with  a  steel  con- 
taining none  or  only  the  usual  slight  trace  of  copper,  his 
results  and  conclusions  would  have  been  entirely  different, 
and  would  have  confirmed  the  test  made  by  the  American 
Society  for  Testing  Materials.  D.  M.  Buck, 

Metallurgical  Engineer,  American  Sheet  &  Tin  Plate  Co. 


NEW  BOOKS 

Saward's  Annual  Statistical  Ret-iezv  of  the  Coal  Trade.  254 
pages,  including  advertising,  6  in.  by  8  in.  Published  h\ 
Frederick   IV.  Saward,  15  Park  Row,  New  York. 

To  men  who  are  connected  with  the  purchase  or  use  of  coal,  a 
compilation  of  data  regarding  the  operation  of  previous  years 
is  of  value.  This  book  provides  information  not  otherwise 
readily  available,  giving  in  very  complete  form  statistics  of 
production  and  shipment  with  considerable  information  per- 
taining to  the  consumption  of  fuel.    Sufficient  comment  on 


Failures  or  Copper-Bearing  and  Non-Copper-Bearing   Sheets,   A.   S.   T.   M.   Corrosion   Tests 


Designation         Gage 

Copper-Bearing 16 

Non-Copper- Bearing.    16 

Copper-Bearing 22 

Non-Copper-Bearing.    22 


Total 

Number  number  Number 

of  groups  of  sheets  failed 

14  132  None 
11               126  54 

15  146  93 
11                 84  82 


Total  failures  at  each  inspection,  expressed  as  percentages  of  total  sheets  f  f  each  tvne  exposed 
JO  16  22  28  35  41  46  52 


Mo 

None 
None 
None 


Mo 

None 
None 

3S.7 


Mo, 

None 
1.4 

79.7 


Mo. 

Yo.3 

4.1 
91.6 


Mo. 

15.9 
13.7 
94.0 


Mo. 

'26.2 
27.4 
96.4 


Mo. 

32.6 
44.5 
96.4 


Mo. 

42.9 
63.7 
97.6 


not  quite  sufficient  copper,  to  give  the  maximum  corrosion 
resistance.  Numerous  corrosion  tests  made  by  the  writer  and 
others  have  shown  little  difference  between  steels  containing 
0.10  per  cent  and  0.25  per  cent  copper,  whereas  comparing 
steels  with  only  a  slight  trace  of  copper  with  steel  containing 
0.25  per  cent  of  this  element,  a  very  marked  superiority  is 
found  for  the  latter  under  all  conditions  of  atmospheric 
corrosion. 

The  American  Society  for  Testing  Materials,  through 
their  Committee  A-5  on  Corrosion,  started  a  series  of  tests 
in  1916  in  three  different  characters  of  atmosphere,  namely, 
in  the  industrial  air  of  Pittsburgh,  Pa.,  the  pure  air  of  an 
inland  district  at  Fort  Sheridan,  111.,  and  salt  air,  such  as 
occurs  at  Annapolis,  Md.   The  results  of  this  test  have  been 


conditions  in  the  industry  are  given  to  aid  in  interpreting 
the  figures  presented.  The  situation  existing  in  1920  is  re 
viewed  for  the  country  as  a  whole  and  also  for  the  principal 
producing  districts  and  market  centers.  Production  of  both 
anthracite  and  bituminous  is  given  for  many  of  the  principal 
companies,  as  well  as  for  the  various  fields  and  for  all  ;he 
states.  A  large  amount  of  data  regarding  prices  is  gi^en, 
including  quotations  as  early  as  1834.  The  wage  rates  nd 
the  texts  of  the  wage  awards  for  both  bituminous  and  ant'  ra- 
cite  are  quoted.  The  tonnage  shipped  over  various  railr(  ds 
is  given,  as  well  as  the  amount  carried  by  water,  the  rec  ipt 
at  the  lakes  and  the  amount  exported.  In  addition  to  the 
data  regarding  coal,  figures  are  given  for  the  production  nd 
consumption  of  petroleum. 


Grnt  Northern  Railway  Three-Cylindtr  Type  Locomotive  for  Fast  Freight  Service.  Designed  bv  H.  N.  Gresley,  Locomotii-e  Engineer,  Bvilt  1920, 

Doneaster  Shop* 

The  Comparison  of  Dimensions  and  Proportions 

of  British  Locomotives 

^-■;■v■.^•V■■'--•:^■-:"■■':  BY  E.  C.  POULTNEY       7>:,-';.  ■  ,/■  ^^^'y;--'  ■\-i-,:'r^-,ki::-.^ 


THE  writer  has  dealt  previously  with  British  locomotive 
practice  in  the  columns  of  the  Railway  Mechanical 
Engineer,  and  the  present  article  supplements  the  in- 
formation already  given,  and  at  the  same  time  offers  a  few 
notes  on  the  general  subject  of  the  comparison  of  locomotive 
dimensions.  The  latter  part  of  the  subject  will  be  taken 
first,  and  in  conclusion  some  brief  reference  will  be  made  to 
British  practice  as  exemplified  by  the  various  designs  em- 
bodied in  the  tables  of  dimensions  which  accompany  this 
essay. 

Discussing  in  the  first  place  the  various  factors  which  are 
required  in  order  that  one  locomotive  may  be  compared  with 
another,  it  is  suggested  that  the  following  may  be  satisfactor}', 
each  being  designated  by  the  symbol  used. 

Factors 
Factor  of  Adhesion,  A 

Adhesive  Weight 
A  = 


Rated  Tractive  Effort 

This  is  of  course  simply  the  ratio  of  proportion  between 
the  average  force  tending  to  rotate  the  driving  wheels  and  the 
weight  or  force  by  which  the  driving  wheels  are  pressed  on  to 
the  rails. 

Generally  it  is  considered  that  the  rated  tractive  effort  at 
the  rim  of  the  drivers  should  be  not  greater  than  one-fourth 
of  the  weight  tending  to  press  the  wheels  on  the  rail;  or,  in 
other  words,  the  factor  of  adhesion  should  be  4.  The  above 
holds  good  when  the  rails  are  clean  and  dr)',  and  under  xq- 
^er.-e  conditions  considerably  more  weight  is  necessary  to 
present  slipping,  hence  a  factor  of  4  should  be  taken  as  a 
'nirimum  figure  in  order  that  the  locomotive  should  not, 
under  average  weather  conditions,  be  excessively  "slippery" 
^t  smarting.  For  locomotives  employed  in  working  local  pas- 
senger trains  making  frequent  stops  and  which  have  to  get  into 
spetd  quickly  after  starting,  it  is  undoubtedly  advantageous 
to  increase  the  weight  available  for  adhesion  relatively  to  the 
nia  imum    average    tractive    effort    so   as    to  minimize   the 


chances  of  slipping,  and  the  same  applies  to  engines  to  be 
used  for  shunting  or  switching  operations.  For  locomotives 
used  generally  in  "through"  ser\'ices,  that  is  making  fairly 
long  runs  without  stops  where  rapid  acceleraticai  has  not  the 
same  need  for  consideration,  a  factor  of  4  will  usually  be 
sufficient,  because  the  natural  reduction  in  tractive  force  as 
the  speed  increases  will  counteract  any  tendency  to  slip. 
Table  I  which  gives  particulars  of  the  adhesive  factor  of 
modern  superheated  locomotives  brings  the  characteristics  of 
the  different  types  into  prominence. 

It  will  be  noted  that  all  but  one  of  the  14  types  of  engines 
mentioned  have  a  ratio  of  over  4  as  the  average  value  for  the 

TABLE  I 

Values  of  the  Adhesive   Factor.   A;   Modern    Svperheated    I^comotive* 

Engine  type                             Maximum    Minimum     Average  Reference 

tt^  Tender  engines 5.86  4.02  4.25  Table  1 

4-4-2  lender  engines 4.6  3.8  4.2  "       7 

4-4-2  Tank   enxines 4.3  4!l  4^2  "       2 

4-4-4  Tank    engines 4.7  4.3  4  5  ««       ^a    • 

4-6-0  Tender  engines 6.2  -4.3  5  :  "3 

2-6-C  Tender  engines 5.3  4  3  4  ">  "       f, 

0-6-0  Tender  engines 5,.2  3."  A.l  <«       7 

4-6-2  Tender  engines ?.  ...  4*8  <«       o 

4-6-2  Tank   engines 6.2  4.3  54  <•       c 

4-6-4  Tank   engines ...  5^2  «•     in 

2-6-4  Tank   engines 7.3  4.9  6  1  "       o 

2-8-0  Tender  engines 5.1  3.3  44  "       ± 

0-8-0  Tender  engines 5.2.  4.3  47  -       \ 

0-10-0  Tender  engines ...  3'g  "       4A 

factor  A.  The  4-4-0  type  engines  have  a  factor  of  4.25  while 
with  the  4-4-2  engines  there  is  a  tendency  to  use  a  factor  of 
lower  value  due  to  their  larger  boilers  making  the  use  of 
greater  cylinder  capacity  possible. 

The  six  coupled  locomotives  of  the  4-6-0  type  have  boilers 
of  about  the  same  size  as  those  of  the  Atlantics,  but  can  have 
50  per  cent  more  adhesive  weight,  and  the  value  of  A  is 
therefore  greater.  If  the  cylinders  were  larger  so  as  to  absorb 
a  greater  percentage  of  the  weight  available  for  adhesion 
then  they  would  be  too  large  in  proportion  to  the  heating  sur- 
faces for  express  services.  This  will  be  appreciated  on  com- 
paring the  Boiler  Factors  of  the  4-4-2  and  4-6-0  engines 

Tank  engines  of  the  six  coupled  type  and  the  0-8-0  tender 
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cessive  amount  of  coal  that  it  becomes  noticeable  to  the  crew 
before  mechanical  defects  are  corrected.  A  thorough  periodi- 
cal inspection  will  disclose  the  defects  and  by  making  repairs 
promptly  a  great  deal  of  waste  will  be  avoided.  It  should 
be  said  in  justice  to  roundhouse  men  that  the  majority  of 
them  do  not  need  much  instruction  in  keeping  locomotives  in 
economical  operating  condition  but  they  do  need  supervision 
to  see  that  other  duties  do  not  cause  them  to  overlook  some 
of  the  simple  things  that  are  the  very  essentials  of  fuel 
economy.  The  engine  insf)ectors  can  be  depended  upon  to 
notice  a  loose  l)olt  or  a  tire  flange  that  is  cutting,  but  leaky 
steam  |npes,  cylinders  and  valve  packing  or  valves  incor- 
rectly set  are  not  so  easily  found  and  unless  special  care  is 
taken  they  are  likely  to  be  passed  by.  Tck)  often  the  im- 
portant matter  of  keeping  sufficient  air  openings  in  grates 
and  cleaning  tubes  and  flues  is  considered  as  just  a  dirty  job 
to  be  finished  as  tjuickly  as  possil)le,  and  the  lack  of  atten- 
tion results  in  loss  of  heating  service  and  low  superheat  with 
a  corresponding  increase  of  fuel  consumption.  Slicli  ex- 
amples could  be  multiplied,  for,  as  stated  before,  fuel  economy 
is  a  matter  that  concerns  ever}-  employee.  When  the  shoj)- 
and  roundhouses  are  organized  to  insure  that  the.<;e  matters 
receive  such  persi.«tent  attention  that  the  proper  practice  be- 
comes a  habit,  a  big  ste[)  will  have  been  taken  in  .^'curing 
economv  in  the  use  of  fuel. 


COMMUNICATIONS 


Rusting  of  Steel  Containing:  Copper 

Pittsburgh.  P.*. 

To  THE  Editor: 

In  the  May,  1921,  issue  of  the  RailzL'ay  Mechanical 
Engineer,  page  291,  there  appeared  an  article  entitled  "The 
Rusting  of  Steel  Containing  Copper."  which  was  a  brief 
abstract  of  an  article  by  Professor  O.  Bauer  of  Berlin  which 
appeared  in  Stahl  und  Eisen  of  January  l.>  and  20,  ]Q21. 

It  is  unfortunate  that  the  ab.^tractor  in  quoting  the  chemical 
analvses  of  the  sheets  used  by  Professor  Bauer  did  not  men- 
tion the  copper  content  as  given  in  Tal)les  2  and  5  in  the 
original  article.  By  referring  to  the  above  mentioned  taljles. 
it  will  l>e  found  that  the  steel  to  which  Professor  Bauer 
added  amounts  of  copper  up  to  0..>5  per  cent  already  con- 
tained approximately  0.10  per  cent  copper.    He  was.  there 


given  in  the  annual  reports  of  tiie  society,  beginning  wit 
1918,  and  I  quote  from  the  1921  report: 

"The  results  of  the  observations  at  the  Pittslmrgh  tests  ha\ 
now  reached  a  point  where  we  may  definitely  conclude  that  co; 
per-bearing  metal  shows  marked  superiority  in  rust  resistii: 
properties  as  compared  to  non-coppcr-bearing  metal  of  substa; 
tially  the  same  general  composition,  from  which  superiority  v, 
may  truly  anticipate  a  marked  increase  in  the  service  life  ft 
copper-bearing  metals  under  atmospheric  exposure  of  uncoatt 
sheets. 

"It  is  interesting  to  note  in  this  connection  that  the  lights 
gage  non-copper-bearing  Bessemer  and  open  hearth  metals.  \\\\u 
failed  first  at  Pittsburgh,  have  also  failed  fir.st  at  Fort  Sherida 
which  would  indicate  that  the  two  different  atmospheric  cond 
tions  have  shown  substantially  the  same  general  tendencies,  on 
with   varying   rates  of  corrosion." 

The  accompanying  table,  which  is  also  copied  from  tl. 
official  report  of  Committee  A-5,  indicates  the  comparati. 
life  of  copper-bearing  and  non-copper-bearing  sheets. 

That  a  copper  content  of  0.10  per  cent  has  material  ii 
fluence  on  the  corrosion  rate,  in  fact  that  that  amount  ' 
nearly  as  good  as  0.25  per  cent,  is  shown  in  a  paper  present.  : 
by  the' writer  at  the  1919  meeting  of  the  American  Socio; 
for  Testing  Materials,  entitled  "The  Influence  of  Very  L(.u 
Percentages  of  Copper  in  Retarding  the  Corrosion  of  Steel 
In  this  article  it  is  shown  from  exhaustive  tests,  under  atrno^ 
pheric  conditions,  that  in  a  low  sulphur  heat  (0.0.>1  per  cent 
sulphur),  0.08  per  cent  copper  is  sufficient  to  give  the  maxi- 
mum  corrosion   resistance,   and   in  the  higher  sulphur  heat 
(0.055  per  cent  sulphur),  0.10  per  cent  copper  gives  ven 
nearly  the  maximum  benefit. 

From  the  tests  above  mentioned,  it  is  not  unrea.<;onable  \<> 
conclude  that  had  Professor  Bauer  started  with  a  >-tcel  con- 
taining none  or  only  the  usual  slight  trace  of.  copper,  hi- 
results  and  conclusions  would  have  been  entirelv  different, 
and  would  have  confirmed  the  test  made  by -the  American 
Society  for  Testing  Materials.  b.  M.  BrcTC. 

Metallrrfrical   F.nainecr.  .\mcric.in  .«;ii(<'t  v^  Tin  Piatt-  C'V 


,   NEW  BOOKS 

Sa7var(i's  Aumial  Statisticnl  Rciie^v  of  the 
higcs,  inchuim^  advcrtisuv^.  6  /;;.  /)v  8 
Frederick   ]V.  Sauvrd.   ]5   Park   Ro7i\  .Wti-   )'ork. 

To  men  who  are  connected  with  the  purchase  or  use  of  coal,  a 
compilation  of  data  regarding  the  operation  of  previous  vear 


CoaJ    Trade.     2.^4 
ill.      Published    ' 


is  of  value.    This  book  provides  information  not  othenv 

readily  available,  giving  in  ver>-  complete  form  statistics  of 

production  and  shipment  with  considerable  information  pi-r- 

fore.  adding  co{)per  to  a  steel  already  containing  nearly,  if      taining  to  the  con.'^umption  of  fuel.    Sufficient  comment  on 


Failures 

OF     COIPER 

-Bearing  asu   No.nC'opper-Beabing 

SllEEli-.     . 

\.    S. 

T.    M. 

C'oRmiSKiN 

Tk 

<l.s 



Type 

Niimlicr 

Total 
number 

Tot.nl  failures  at  each 
Xumher                10                   16 

inspection, 
22 

expressed  as 

2S 

pcrcentagc»-of 
3S 

t'tal  sheets 
41 

'  1  each  tv 
-"6 

Mr. 

0  exp'^sed 

Designation         Gape 

iif  groups 

of  sheets 

failed               Mo. 

Mo. 

Mo. 

Mo. 

Mo. 

M. 

Mo. 

Copper-Uearinp 16 

14 

13-' 

None               



Non-Copper-Bcarinp.     16 

n 

126 

54                 Xcitie 

None 

Xone 

10.3 

15.9 

26.2 

3'  6 

■   J  '.9 

Copper-TicarinK 22 

15 

146 

93                 None 

None 

1.4 

4.1 

13.7 

27.4 

44  ■; 

.3.7 

Non-Copper- Rearing.    22 

11 

84 

1 

82                  N'one 

35.7 

79.- 

91.6 

94.0 

96.4 

06.4 

■  7.6 

not  quite  sufficient  copper,  to  give  the  ma.ximum  corrosion 
resistance.  Numerous  corrosion  tests  made  by  the  writer  and 
others  have  shown  little  difference  between  steels  containing 
0.10  per  cent  and  0.25  per  cent  copper,  whereas  comparing 
steels  with  only  a  .slight  trace  of  copper  with  steel  containing 
0.25  per  cent  of  this  element,  a  very  marked  superiority  is 
found  for  the  latter  under  all  conditions  of  atmospheric 
corrosion.         : 

The  American  Society  for  Testing  Materials,  through 
their  Committee  A-5  on  Corrosion,  started  a  series  of  tests 
in  1910  in  three  different  characters  of  atmosphere,  namely, 
in  the  industrial  air  of  Pittsburgh,  Pa.,  the  pure  air  of  an 
inland  district  at  Fort  Sheridan,  111.,  and  salt  air,  such  as 
occurs  at  .Annapolis.  Md.    The  re.<5ult?  of  this  test  have  been 


conditions  in  the  industry  are  given  to  aid  in  interpretng 
the  figures  presented.  The  situation  existing  in  1920  is  c- 
viewed  for  the  countr}-  as  a  whole  and  also  for  the  jjrinci  al 
producing  districts  and  market  centers.  Production  of  !  th 
anthracite  and  bituminous  is  given  for  manv  of  the  prin<  al 
companies, 'as  well  as  for  the  various  fields  and  for  all 
states.  A  large  amount  of  data  regarding  prices  is  gi 
including  quotations  as  early  as  18,^4.  The  wage  rates 
the  texts  of  the  wage  awards  for  both  bituminous  and  ant 
cite  are  quoted.  The  tonnage  shipped  over  various  railn 
is  given,  as  well  a?  the  amount  carried  by  water,  the  rei  pt 
at  the  lakes  and  the  amount  exported.  In  addition  to  he 
data  regarding  coiil,  figures  are  given  for  the  production  nd 
consumption  of  petroleum.  i 
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Great  Northern  Railway  Three-Cylinder  Type  Locomotive  for  Fast  Freight  .'Venice,  Designed  bv  H.  A^   Gresley,  Locomotive  Engineer.  Bvilt   1920, 

Doncaster  Shops 

The  Comparison  of  Dimensions  and  Proportions 

of  British  Locomotives 

BY   E.  C.   POULTNEY 


TIIK  \vrit(.T  has  dealt  previously  with  British  locomotive 
practice  in  the  columns  of  the  Railway  Mechanical 
[•'ii<;i)i('rr,  and  the  present  article  supplements  the  in- 
formation already  given,  and  at  the  same  time  offers  a  few 
imtes  on  tlie  general  subject  of  the  comparison  of  locomotive 
dimensions.  The  latter  part  of  the  subject  will  be  taken 
iir-t.  and  in  conclusion  some  brief  reference  will  l)e  made  to 
British  practice  as  exemplified  b\-  the  various  designs  em- 
l»0(Hed  in  the  tables  -of  dimensions  which  accompany  this 
essay.    ■■'■. .   '  •■ 

Discussing  in  the  first  place  the  various  factors  which  are 
re(iuired  in  order  that  one  locomotive  may  l)e  compared  with 
another,  it  is  suggested  that  the  following  may  be  satisfactory, 
each  being  designated  by  the  symbol  used. 

Factors 
Factor  of   Adhesion.   A 

Adhesive  \A'eight 

:  A=   '■ ■■      ■.,  : 

Rated  Tractive  Effort 

Ihis  is  of  course  simply  the  ratio  of  proportion  between 
the  average  force  tending  to  rotate  the  driving  wheels  and  the 
•  wei^'ht  or  force  by  which  the  driving  wheels  are  pressed  on  to 
tile  rails. 

'  k-nerally  it  is  considered  that  the  rated  tractive  effort  at 
ihe  rim  of  the  drivers  should  be  not  greater  than  one- fourth 
ot  che  weight  tending  to  press  the  wheels  on  the  rail:  or.  in 
otlv  r  words,  the  factor  of  adhesion  should  be  4.  The  al)Ovc 
ho]  Is  good  when  the  rails  are  clean  and  dry,  and  under  re- 
^'er  c  conditions  considerably  more  weight  is  necessar\-  to 
pn  ent  slipping,  hence  a  factor  of  4  should  be  taken  as  a 
fni;  mum  figure  in  order  that  the  locomotive  should  not, 
Uiit  T  average  weather  conditions,  be  excessively  "slij)perA" 
at  ■  arting.  For  locomotives  employed  in  working  local  pas- 
^n  er  trains  making  frequent  stops  and  which  have  to  get  into 
^Pt  d  quickly  after  .'itarting,  it  is  undoubtedly  advantageous 
^0  crease  the  weight  available  for  adhesion  relativelv  to  the 
"i;i  imum    average    tractive    effort    .^o    as    to   minimize    the 


chance.<  of  slipping,  and  the  same  applies  to  engines  xo  be 
used  for  shunting  or  switching  operations.  For  loccMiiotives 
used  generally  in  "through"  services,  that  is  making  fairly 
long  runs  without  stops  where  rapid  acceleration  has  not  the 
same  need  for  consideration,  a  factor  of  4  will  usuallv  l>e 
sufficient,  because  the  natural  reduction  in  tractive  force  as 
the  speed  increases  will  counteract  an\-  tendencv  to  slip. 
Table  I  which  gives  particulars  of  the  adhesive  factor  of 
modern  superheated  locomotives  brings  the  characteristics  of 
the  different  types  into  prominence.  '" 

It  will  be  noted  that  all  but  one  of  tlie  14  types  of  engines 
mentioned  have  a  ratio  of  over  4  as  the  average  value  for  the 

TAHT,E  r 

VaLI-E«     of     the     AdHESIVF     r\(T.>K       A:      Mr  I.KKV      StILkHiATFD      !..  i.,M..1lVK^ 

Kniiinetype  Maximum    .Minimum     .•\vfrai:e  kefereme 

4-4-0  Tender  cncines .=^.86  4.0J  A. 2;  Table  1 

4-4-2  Tender  enpines.  . 4.6  3.8  4.3'  "        '> 

■i-A-?.  Tank  engines 4.3  4.1  4'}  ••       ~ 

4-4-4  Tank    enpines 4.7  4.;?  4.5  <•       ~» 

4-6-0  Tender  engines....- 6._'  4.3  5";  ••        ^ 

J-6-0  Tender  enpines.... 5.3  4.3  4._  •«       j; 

0-6-0  Tender  enginjis; 3.2  3.7  4..=  •« 

4-6-2  Tender  enpines ...  ...  ^ji  ..       o 

4-6-2  Tank    enpine-> 6.2  4.3  .>.4  •■        v- 

4-6-4  Tank    engines ...  ^2  "10 

2-6-4  Tank   enpines 7.3  4.<3  t,A  ••       i; 

2-8-0  Tender  enpines .=;.!  3.3  44  ..        , 

"-8-0  Tender  enpines >.2  4^3  4  7  •«        ? 

I'-IO-O  Tender   engines ...  3  jt  m        ^  . 

factor  A.  The  4-4-0  type  engines  have  a  factor  of  4.25  while 
with  the  4-4-2  engines  there  is  a  tendency  to  use  a  factor  of 
lower  value  due  to  their  larger  boilers  makini;  the  use  of 
greater  cylinder  capacity  po.'^sible. 

The  six  coupled  locomotives  of  the  4-6-0  tvpe  have  boilers 
of  about  the  same  size  as  those  of  the  Atlantics.  but  can  have 
.^0  per  cent  more  adhesive  weight,  and  the  value  of  A  is 
tlierefore  greater.  If  the  cylinders  were  larger  so  as  to  absorb 
a  greater  percentage  of  the  weight  available  for  adhesion 
then  they  would  be  too  large  in  proportion  to  the  heating  sur- 
faces for  express  services.  This  will  be  appreciated  on  com- 
parmg  the  Boiler  Factors  of  the  4-4-2  and  4-6-0  engines 

I  ank  engmes  of  the  six  coupled  type  and  the  0-8-0  tender 
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engines  are  both  well  provided  with  adhesive  weight  which  is 
more  readily  obtainable  than  heating  surface,  especially  in 
the  tank  locomotives. 


R.  T.  E 


Rated  Tractive  Effort,  R  T  E 
d=  X  s  X  P  X  0.85 


D 


The  usual  formula  for  calculating  the  Rated  Tractive  Ef- 
fort is  used  as  above,  the  symbols  employed  have  values  cor- 
responding with  those  in  the  columns  of  the  tables  of  dimen- 
sions, ^us  d  and  5  indicate  the  diameter  and  stroke  of  the 
pistons,  and  D  the  diameter  of  the  driving  wheels,  and  P  the 
boiler  pressure.     The  mean  effective  pressure  is  assumed  to 

TABLE  II 

AvEKAtiE  Values  of  Boiler  Factors  B  and  BD  and  Combustion  Factor  C 

AND  Driving  Wheel  Diameter  D  for  Main  Line  Tender 

Engines     from     Table     III 


Engine  type 

B 

4-4-0 

14.2 

4-4-J 

11.1 

4-6-0 

13.6 

2-6-0 

17.0 

2-8-0 

19.1 

0-8-0 

19.7 

0-6-0 

20.9 

BD 

1216 
904 
1047 
1099 
1004 
1090 
1001 


C 

72.1 
78.7 
78.6 
72.4 
80.0 
81.1 
71.0 


D 

81 

80 

77 

66 

60 

53 

60 


be  equal  to  85  per  cent  of  the  boiler  working  pressure  P.  In 
his  excellent  report  on  express  locomotives  read  before  the 
International  Railway  Congress  in  London  in  1895.  J.  A. 
F.  Aspinall  used  70  per  cent  (P  X  0.7)  for  the  average 
pressure,  and  the  late  S.  W.  Johnson  in  his  presidential  ad- 


this  value  it  is  for  these  reasons  adopted  for  the  purpose  of 
the  present  article. 

Boiler  Factor,  B 


Rated  Tractive  Effort 


B  = 


Total  Heating  Surface   (evaporative) 

This  factor  indicates  the  amount  in  pounds  of  tractive  ef- 
fort to  be  supplied  by  each  square  foot  of  heating  surface 
when  the  engine  is  running  in  full  gear.  In  comparing  two 
locomotives  having  different  boiler  factors  and  running  at 
the  same  speed  in  miles  per  hour,  the  horse  power  to  be  fur- 
nished per  square  foot  of  evaporative  heating  surface  will  he 
measured  by  the  respective  values  of  B  calculated  as  above. 

Boiler  Demand  Factor,  B  D 

Rated  Tractive  Effort   X   Driving  Wheel  Diameter 


B.D.    = 


Total  Heating  Surface   (evaporative) 

The  boiler  demand  factor  as  above  expresses  the  horse- 
power to  be  developed  per  square  foot  .of  heating  surface 
when  the  speeds  in  revolutions  per  minute  are  the  same,  it 
being  assumed  that  the  diameter  of  the  driving  wheels  is  pro- 
portional to  the  speeds  in  miles  per  hour  at  which  the  loco- 
motives are  intended  to  most  usually  operate.  The  general 
idea  underlying  the  choice  of  both  the  factors  B  and  BD 
was  delineated  by  Lawford  H.  Fry  writing  in  "The  Engi- 
neer" of  Oct.  13,  1911,  and  again  in  the  Railway  Mechanical 
Engineer  of  April,  1921,  and  therefore  need  not  be  repeated 

If  two  locomotives  are  both  developing  the  same  percentaije 


TABLE    III 
Boiler  and  Ccmbcstion  Factors  of  Selected  Examples  from  Tables    1  to  7,  Inclusive;  Sup£Rhe.\teo  Locomotives  for  Main  Line  Service 


Railway 
L.  N.  W.. 
G.  C.  R... 
N.  E.  R... 
L,  C.  D.  S. 

C.  R 

N.  B 

G.  W.  R.. 
L.  &  Y.... 
M.  R. 


I  *  •  9  %•*   •  4  < 


N.  E.  R... 
G.  N.  R... 
L.  B.  S.  C. 
N.  B 


L.  N.  W.  R... 

G.  C.  R 

G.  W.  R 

G.  S.  W.  R.  I. 
L.  S.  W.  R.. 

G.  E.  R 

L.  N.  W.  R... 

L.  &  Y 

N.  E.  R 

C.  R 


RT.E. 

20,000 
19,800 
15,600 
19.100 
21,432 
20,400 
20,600 
18.300 
17,200 


19,161 
17,300 
20,800 
23.400 


23.800 
24,772 
25,100 
18,900 
25,200 
22.000 
21,000 
29,000 
30,032 
21,155 


-4-0 
D 

81 
81 
82 
80 
78 
78 

soyi 

87 
84  J4 


Type 


2-6-0 


81 


-4-2 

82 
80 

81 


Type 


80 

4-6^ 

81 


Typt 


81 

80/, 

79 

79 

78 

75 

75 

68 

73 

78 


B 

12.9 
11.9 
14.7 
13.5 
16.2 
15.9 
13.9 
20.6 
14.7 

14.2 


13.0 

8.5 

10.2 

12.8 

11.1 


13.6 
12.1 
13.6 
10.6 
13.4 
13.5 
13.3 
14.5 
19.1 
12.6 

13.6 


BD 

1,045 
980 
1,210 
1,080 
1,260 
1,239 
1,112 
1,795 
1,240 

1,216 


1,063 
690 
815 

1,051 

904 


1,093 

980 

1,095 

845 

1,060 

1,057 

1,000 

1,120 

1,300 

922 

1,047 


C 

82.6 
72.0 
53.7 
76.5 
74.0 
75.0 
82.4 
58.4 
70.3 

72.1 


74.0 
83.6 
80.5 
76.7 

78.7 


69.8 
92.0 
78.7 
78.0 
73.0 
73.8 
73.5 
94.5 
77.5 
75.7 

78.6 


Railway 

G.  N.  R 

L.  B.  S.  C 

G.  S.  W.  R..;;. 

G.  W.  R 

S.  E.  C.  D.  R. 


G.  X.  R... 

G.  C.  R... 

G.  W.  R... 

S.  D.  J.  R. 

G.  W.  R.. 


N.  E.  R.... 
L.  N.  W.  R. 

L.  &  Y 

G.  N.  R.... 


G.  E.  R. 
MR... 
H.  &  B.. 
L.  &  Y. 
N.  B.  .. 
X.>t.  R. 
G.  C.  R. 


RT.E. 

30,000 
25,800 
23,700 
25,700 
25,700 
19,424 


32,600 
31.324 
35,200 
36,360 
30,600 


39,960 

27,800 
34,000 
27,700 


29,044 
22,490 
22,600 
26,500 
23,300 
21,412 
21,620 


NOTE.— The   following  are  the  complete  names  of  the  raHways  indicated  by  abbreviations  in  the  tables: 


Type 

D 

68 

66 

60 

68 

66 

60 


66 

2-8-0 
56 
56 

55/, 
55^ 
68 


Type 


58 
0-8-0   Type 

5554 

53J4 

54 
.     56 


54 

0-6-0 
59 
63 
60 
61 
60 
55'A 
62 


Type 


60 


B 

15.7 
19.9 
15.9 
17.4 
16.8 
16.3 

17.0 

15.6 
17.2 
19.1 
27.4 
16.6 

19.1 

23.4 
15.6 
16.4 
23.8 

19.7 

17.8 
19.2 
20.5 
30.4 
16.6 
24.9 
17.2 

20.9 


C.    R Caledonian. 

F.  R Fumess. 

G.  C.    R Great  Central. 

G.    E.    R GVeat    Eastern. 

G.  N.  R Great  Northern. 

G.  S.  W.   R Glasgow  &  South  Western. 

G.   S.   W.   R.   I Great  Southern   &  Western    (Ireland). 

G.    W.    R Great  Western. 

H.    &    B Hull  &  Barnsley. 

L.  B.  S.  C London  Brighton  &  South  Coast. 

L.  C.  D.  S.  E South  Eastern  &  Chatham. 


L.  &  N. 
L.  S.  W, 
L.  &  Y. 
M.  R.. 
Met.  R. 
N.  B.  R 
N.  E.  R 
N.  S.  R 
S.  D.  J. 
S.  E.  C. 
S.    E.  C. 


W.   R London  &  North   Western. 

R London  &  South  Western. 

Lancashire  &   Yorkshire. 

Midland. 

Metropolitan. 

North    British. 

North  Eastern. 

North   Staffordshire. 

R Somerset  &  Dorset  Joint. 

D.  R South  Eastern  &  Chatham. 

R South  Eastern  &  Chatham. 


BD 

1,055 
1,315 

953 
1,183 
1,112 

981 

1,099 

880 

827 

1,060 

1,525 

1,129 

1,004 

1,295 
840 
890 

1,335 

1,090 

1,048 
1,210 
1,232 
1,860 

995 
1,377 

990 

1,001 


C 

82.3 
63.5 
65.0 
82.5 
69.3 
72.0 

72.4 

91.6 
81.7 

79.0 
59.0 
80.0 

80.2 

77.S 
91.0 
96.0 
60.0 

8U 

69.2 

70.7 
72.6 
57.6 
87..=; 
66.3 
73.2 

71.0 


dress  to  the  Institution  of  Mechanical  Engineers  in  1898  used  of  their  rated  tractive  effort,  and  both  traveling  at  the  same 

a  mean  effective  pressure  equal  to  75  jjer  cent  in  calculating  speed  in  miles  per  hour,  then  the  power  required  per  square 

the  maximum  tractive  effort.     However,  while  there  appears  foot  of  heating  surface  is  measured  by  the  respective  values 

no  strict  uniformity  it  now  seems  that  85  per  cent  is  a  figure  of  B;  and  again,  if  the  speeds  in  revolutions  per  minute  be 

quite  generally  adopted,  and  as  the  writer  has  always  used  the  same,  then  the  power  to  be  developed  by  each  square  foot 
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of  heating  surface  will  be  measured  by  the  respective  values 
of  BD.  If  two  engines  have  driving  wheels  of  equal  diameters 
then  at  the  same  speed  in  miles  per  hour  the  revolutions  per 
minute  will  be  equal,  and  it  is  evident  that  they  will  show 
the  same  relationship  whether  compared  by  the  factor  B  or 
BD.  When,  however,  it  is  desired  to  compare  locomotives  of 
the  same  type  but  having  driving  wheels  of  different  diame- 
ters and  intended  to  work  at  different  speeds  in  miles  per 
hour,  but  making  an*  equal  number  of  revolutions  per 
minute,  then  the  factor  BD  expresses  the  relation  between  the 
respective  power  demands  made  per  square  foot  of  heating 
surface.  The  percentage  of  the  maximum  tractive  effort  en- 
gines can  exert  will  depend  more  directly  on  the  revolutiwis 
made  per  minute  than  on  the  speed  in  miles  per  hour,  for 
this  reason  the  factor  BD  is  usually  the  better  value  for  com- 
parative purposes,  and  has  therefore  been  chosen  for  inclu- 
sion in  the  tables  of  proportions. 

The  supplementary  Table  II  has,  however,  been  prepared 
which  presents  a  comparison  of  the  factors  B,  BD  and  C  for 


the  average  speeds  in  revolutions  per  minute  that  locomo- 
tives should  make  under  average  conditions  of  service.  The 
4-4-0  type  express  locomotives  appear  in  comparison  with 
other  engines  to  be  deficient  in  heating  surface;  on  the  other 
hand,  from  a  study  of  the  heating  surface  distributicm  and 
the  amount  of  grate  area  allowed  per  square  foot  of  heating 
surface,  it  seems  probable  that  the  evaporation  per  square 
foot  of  heating  surface  will  be  relatively  greater  than  with 
the  other  locomotives.  The  most  generous  allowance  of  heat- 
ing surface  in  relation  to  the  tractive  effort  is  found  as  would 
be  expected  in  the  Atlantic  type,  as  with  this  design  heating 
surface  is  more  readily  attainable  than  adhesive  weight. 

Factor  of  Combustion,  C 

The  value  of  this  factor  is  of  considerable  importance  as 
on  it  depends  in  a  large  measure  the  steaming  capacity  and 
economic  performance  of  the  boiler. 

For  a  saturated  steam  locomotive  the  combustion  factor  is 
the  total  heating  surface  divided  by  the  grate  area. 


TABI-E   IV 


Propoktioks  of  Typical  Locomotives.  Using  Saturated  Steam,  for  Express    Passenger  and  Freight  Trafhc 


4-4-0  Type 


Railway 
L.    &   Y.... 

M.    R 

M.    R 

L.  N.  W... 
N.  E.  R... 
G.   W.    R... 

C.   R 

S.  E.  C.  D. 
Y.    R 


G.    N.    R 

L.  B.   S.   C... 

G.   N.    R 

X.    E.    R 

G.  C.  R 

L.   &   Y 

N.  B.   R 


R.  T-  E. 
14,800 
17.200 
19,200 
17.200 
22,000 
17,800 
18,430 

,    ia,9C0 
14,700 


15.800 
19.000 
15.800 
23.200 
18,680 
16,030 
23,400 


D 

87 

84 

81 

81 

82 

8054 

78 

78 

78 


4-4 

79 /j 
79  H 
79'/^ 
82 


81 
87 
81 


B 

12.2 
12.1 
12.6 

8.7 
12.7 

9.8 
11.4 
12.3 
11. S 

11.4 

2  Type 
10.9 

7.6 

6.3 

9.4 

9.7 

8.3 
10.4 


8.6 


BE« 

1,061 

1,020 

1,020 

708 

1,039 

778 

890 

962 

786 

918 


870 
618 
503 
775 
693 
720 
840 

717 


FBS 

St 
8.9 
8.9 
9.5 
8.2 
9.0 
6.8 
9.0 
8.9 
6.3 


4-6-0  Type 


C 

64.8 
66.9 
61.0 
87.5 
64.3 
88.5 
76.8 
72.1 
70.5 


A 

4.6 
4.4 
4.1 
4.9 

4.2 
4.3 

4.3 
4.0 


E 
82.6 
79.7 
77.0 
67.5 
74.3 
66.4 
76.9 
76.6 
76.6 


8.5       72.5       4.3       75.3 


•5.5 
•5.6 
7.5 
6.9 
8.3 
8.2 


55.5 
79.4 
81.0 
90.8 
73.5 
84.2 
79.2 


4.8 
3.8 


90.0 
61.2 
58.7 
65.8 
8O.0 
64.3 
73.5 


6.9       77.7       4.3       67.2 


•Wide  fire-box.      tFonr  cylinders   14 '4    in.  by  26  in.  simple  expansion, 

0-6-O  Type 


Railway  R.  T.  E. 

C.    R.    .:    21,430 

C.  R 20,200 

M.    R 20,930 

L.  &   Y 21,200 

S.  E.  C.  R 17.900 

G.   N.   R 19,900 

F.    R 19,200 

L.  N.  W.  R 15.500 

M.   R 17,300 

C.   N.    R 18.800 


D 

60 

60 

63 

61 

60 

58 

56 

60 

62^ 

61  Vi 


B 

14.8 
14.5 
14.6 
17.5 
15.7 
15.9 
16.9 
14.3 
13.8 
16.7 

15.5 


BD 
887 
870 
925 

1,070 
973 

1,082 
950 
857 
865 

1,027 

980 


FBS 

St. 
8.1 
8.4 

*8.9 

9.6 
9.2 
9.5 
8.8 
9.2 

8.9 


C 

72.5 
67.9 
67.0 
64.4 
64.9 
65.8 
54.5 
63.4 
71.4 
63.2 


A 

5.1 
4.7 
5.1 
4.3 
4.2 
5.2 
4.4 
5.0 
5.0 
4.6 


E 
76.0 
71.4 
68.4 
77.9 
70.7 
83.0 
75.2 
86.0 
76.5 
76.4 


64.8       4.7       76.2 


selected  examples  of  superheated  main  line  tender  engines  for 
both  passenger  and  freight  service. 

The  factor  C  has  been  included  because  of  its  influence  on 
the  evaporative  power  of  the  heating  surfaces,  a  discussion  on 
which  follows  later.  Table  III  from  which  the  average 
values  of  B,  BD  and  C  have  been  taken,  shows  the  varia- 
tions of  these  factors  in  45  different  locomotives. 

Table  III  shows  that  the  characteristics  of  the  individual 
locomotives  vary  somewhat,  and  an  examination  of  the  pro- 
portions of  the  locomotives  of  each  type  and  a  comparison  of 
each  particular  type,  forms  an  interesting  study,  both  as  show- 
ing the  ideas  of  each  designer  when  building  a  given  t\^e  of 
engine,  and  also  as  showing  the  features  of  each  type  when 
type  is  compared  with  type,  such  comparison  bringing  into 
prominence  the  effects  of  the  inherent  features  of  locomotives 
having  different  wheel  arrangements.  The  individual  values 
of  BD  vary  considerably,  but  the  average  values  given  in  the 
summary  II  show  a  striking  similarity — indicating  that  de- 
siRners  in  general  are  agreed  within  fairly  close  limits  as  to 


Railway  R.  T.  E. 

G.   W.   R 25,200t 

G.    W.    R 23,100 

N.  E.  R 22,050 

L.  N.  W.  R 18.6(K) 

L.    N.   W     R 23.600 

G.   S.   W.   R 20.600 

L.   S.   W.   R 26,200 

L.   &    Y 27,150 

C.   R.    ......,..^.  20,200 


D 

80  J4 

80  J4 

80 14 

75 

62^ 

78 

72 

75 

78 


B 

11.7 
10.7 
12.4 

9.3 
11.8 
11.1 
11.9 
10.8 

8.9 

10.9 


BD 
945 
866 

1,030 
682 
743 
864 
862 
812 
696 

833 


FBS 

St. 

7.2 

7.2 

7.4 

6.7 

6.7 

7.5 

7.6 

7.6 

6.5 


C 

79.0 
79.0 
76.8 
79.8 
79.4 
69.0 
73.0 
92.0 
87.0 


A 

5.2 
5.2 
5.2 
5.8 
4.1 
5.6 
5.0 
4.8 
6.0 


E 

80.1 
73.0 
85.1 
73.2 
71.0 
81.7 
81.0 
68.9 
73.3 


7.1       79.4       5.2       76.3 


G.  C.   R.  ..»«.^.v^.  28,600 

C.   R 28,820 

G.    N.    R 26,850 

N.    E.    R 32.000 

L.    *r    Y 29,400 

H.  &  B 29.600 


53 

54 
56 
55 
54 
54 


0-80  T\pe 
16.2 
ll.S 
18.7 
18.8 
15.3 
15.8 

,      16.0 


860 
623 
1,069 
1,039 
829 
858 

874 


9.2 
7.4 
7.6 
7.4 


71.0 
108.O 
58.7 
78.9 
83.0 
84.8 


4.9 
4.8 
4.5 
3.8 
4.4 
4.6 


7.9       80.0       4.5 


80.2 
56.0 
85.0 
71.4 
68.0 
73.8 

72.4 


For  a  boiler,  however,  which  is  fitted  with  a  superheater 
the  combustion  factor  should  be  expressed  by  adding  the 
heating  surface  of  the  boiler  to  that  of  the  superheater  and 
dividing  by  the  grate  area,  for  it  must  not  be  forgotten  that  a 
portion  of  the  heat  generated  on  the  fire  grate  goes  to  super- 
heat the  steam,  and  is  not  therefore  available  for  evaporative 
purposes. 

From  a  consideration  of  the  above  it  would  therefore  seem 
that  if  locomotives  using  saturated  and  superheated  steam  are 
to  be  compared  the  factor  C  should  be  for  saturated  steam 
locomotives: 


Total  Heating  Surface 
:     C  = 

Grate  Area 
and  for  superheater  engines — 

Heating  Surface  plus  Superheater  Surface 

S^  = 

Grate  Area 
Factor  of  Firebox  Volume 

Firebox  Volume  =  

;■:  GA 

Closely  connected  with  the  efficient  combustion  of  fuel  is 
the  volume  of  the  fire-box  compared  with  the  amount  of  coal 
fired.  For  the  purpose  of  determining  this  comparison  it  is 
assumed  that  the  grate  surface  will  be  a  measure  of  the  coal 
fired,  and  that  the  volume  of  different  fire-boxes  having  equal 
grate  areas  will  vary  as  the  figure  obtained  by  dividing  the 
fire-box  surface  by  the  grate  area. 

Owing  to  the  narrow  and  rather  deep  fire-boxes  usual  in 
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British  practice  little  difficulty  is  experienced  in  obtaining  a 
fairly  considerable  surface  grate  area  ratio  indicating  a  good 
fire-box  volume. 

In  Table  V,*  which  gives  the  comparative  proportions  of 
typical  locomotives  using  saturated  and  superheated  steam, 
the  ratio  of  volume  to  grate  area  is  shown  in  the  column 

F  B  S 

headed and  it  will  be  noticed  that  both  the  4-4-0  and 

GA 
0-6-0  type  engines  have  ratios  of  6,  and  that  the  4-4-2, 
4-6-0  and  0-8-0  type  each  show  somewhat  lower  figures.  The 
V  reason  for  this  is  that  in  the  former  types  the  fire-boxes  are 
usually  deep,  being  often  disposed  between  the  driving  and 
trailing  axles,  whilst  in  the  latter  types  the  fire-box  is  car- 
ried over  the  trailing  axle  and  is  thus  shallower.  Generally 
about  23  square  feet  is  the  limit  for  the  grate  surface  if  the 
box  is  between  the  driving  and  trailing  axles;  when  larger 
the  grate  is  sloped  up  over  the  rear  axle,  thus  making  it 
longer;  the  mean  depth  of  the  box  is  however  less,  and  the 
surface  grate  area  ratio  is  in  consequence  not  so  large. 


Superheater  Surface 


Sh 


..Ratio  of  Superheater  Surface  to  Evaporative  Surface  =  -g- 

' : ...    This  is  expressed  as  a  percentage  of  the  total  heating  sur- 

*  face  (St)  of  the  boiler.  From  the  tables  of  dimensions  it 
will  at  once  be  noticed  that  the  proportion  of  the  total  sur- 
face contained  in  the  superheater  seems  to  vary  within  some- 
what wide  limits,  for  instance,  in  Table  1 — 4-4-0  type  loco- 
motives this  value  ranges  from  11.2  to  26.9  per  cent.  These 
differences  are  no  doubt  due  largely  to  the  different  mannei 
in  which  superheating  surface  is  measured.  Two  superheater 
companies  supply  or  control  superheater  equipment  used,  and 

..  they  both  seem  to  estimate  on  the  steam  contact  surface. 
There  are  also  certain  other  superheaters  in  use  which  have 
been  developed  on  the  railways  using  them,  such  as  the 
"Horwich"  superheater  on  the  Lancashire  and  Yorkshire 
(L.  &  Y.  R.),  and  the  "Swindon"  superheater  used  on  the 
Great  Western  (G.W.R.)  and  the  writer  does  not  know  ho\^ 
the  surfaces  are  computed.  Further — some  locomotive  engi- 
neers give  the  size  of  the  superheating  surface  based  on  the 
fire  contact  artas,  although  they  may  use  equipment  specified 

;  by  the  superheater  companies. 

Factor  of  Efficiency  of  Design,  E 


power,  so  that  when  comparing  superheater  and  non-super 
heater  locomotives,  the  relative  values  of  the  heating  surf ac(  'i 
must  be  taken  into  consideration.     In  British  practice  it  m^:  > 
be  taken  that  locomotives  using  saturated  steam  can  develop  i 
maintained  output  of  0.5  i.h.p.  per  square  foot  of  total  hca; 
ing  surface  when  running  at  about  240  r.p.m.  and  that  loc  - 
motives  fitted  with  superheaters  will  deliver  a  sustained  out- 
put of  about  0.65  i.h.p.  per  square  foot  of  total  surface  m 
the  boiler  and  superheater  combined  under  similar  condition-. 
The  evaporative  power  and  hence  the  power  developed  p<  - 
square  foot  of  heating  surface  can,  however,  be  modified  con- 
siderably, due  to  the  disposition  of  the  heating  surfaces  ancT 
the  relative  size  of  the  grate  and  a  discussion  on  this  follows 
later. 

For  the  various  types  of  tank  engines  mentioned  in  Tabk  s 
2,  2 A.  8,  9  and  10  the  weight  f)er  square  foot  of  heating  .^^ur 
face  has  not  been  calculated  for  the  reason  that  it  would  not 
give  a  factor  E  bearing  any  direct  relation  to  the  power  of 
the  engine  as  expressed  by  the  extent  of  the  heating  surfaces 
because  of  the  added  weight  due  to  the  side  tanks  and 
bunker,  and  the  various  amounts  of  water  and  fuel  carried. 

The  values  of  E  for  the  main  line  tender  engines  taken 
from  Tables  1,  2,  3,  4,  4A,  5,  6,  7  and  8  are  summarized  as 
follows : 

Engine  type 
4-4-0 
4-4-2 
4-6-0 
2-6-0 
2-8-0 
0-8-0 
0-60 
0-10-0 

From  a  study  of  the  tables  of  proportions  it  will  be  noticed 
that  those  designs  which  have  the  larger  heating  surfaces 
weigh  less  per  square  foot  of  heating  surface  that  those  hav- 
ing smaller  amounts  of  heating  surface,  and  that  this  feature 
holds  good  for  all  types.  This  fact  must  not  be  lost  sight  of 
when  estimating  the  weight  of  a  proposed  design  and  using 
the  average  factors  of  E. 

( To  be  continued. ) 


Value*  of  E 

Max. 

Min. 

-Average  ,, 

97.5 

72.2 

82.7      ' 

9S.0 

60.2 

77.3 

86.8 

66.9 

75.7 

103 

69.6 

82.0 

80.S 

64.3 

74.9 

84.8 

60.0 

68.6 

93.4 

66.8 

80.0 

.... 

.... 

76.0 

E  = 


Total  weight 


Total  Heating  Surface 
and  for  locomotives  fitted  with  superheaters 

Total  weight 


E  = 


Heating  surface  plus  superheater  .surface* 


The  idea  of  the  factor  E  is  to  show  the  amount  of  weight 
;;■  expended  per  unit  of  power,  it  being  assumed  that  the  power 
.>  available  is  proportional  to  the  total  heating  surface,  and  at 
-v  anything  but  the  lowest  speeds  this   i^,  broadly  speaking, 

'  -correct. 

Exactly  how  superheated  locomotives  should  be  treated  is 

■■:-:.  largely  a  matter  of  opinion.     As  the  factor  E  in  the  case  of 

.•-'•saturated  steam  locomotives  is  based  on  the  total  heating  sur- 

1;  face,  it  seems  that  superheated  engines  could  conveniently 

■  •  be  treated  in  the  same  manner,  thus  the  boiler  heating  sur~ 

>;:  face  and  that  of  the  superheater  would  be  added  together 

' ".  and  divided  into  the  total  engine  weight  expressed  in  pounds. 

When  saturated  and  superheated  steam  locomotives  are  to 

be  compared  having  boilers  of  the  same  general  dimensions, 

the  value  of  the  factor  E  for  the  superheated  engine  will  be 

rather  greater  than  for  the  saturated  steam  engine  indicating 

a  less. efficient  design,  because  the  total  heating  surface  of  the 

boiler  and  superheater  will  be  less  than  the  total  evaporative 

surface  of  the  boiler  without  the  superheater.    In  reality,  the 

superheater  fitted  boiler  will  deliver  the  same  or  rather  more 

•CK-ing   to  lack  of  space   some  of  the  tables  have  been  omitted  but   will 
appear    in    the    next    issue. 


Properties  of  Oils  for  Lubricating  Air  Compressors* 

In  lubricating  the  cylinder  of  an  air  compressor,  we  must 
use  an  oil  that  is  viscous  enough  to  resist  the  tendency  of  the 
piston  to  wipe  it  off  and  leave  the  metal  surface  dry;  but  the 
viscosity  should  not  be  great  enough  to  offer  any  considerable 
opposition  to  the  motion  of  the  piston.  We  must  remember, 
in  other  words,  that  lubrication  is  intended  to  diminish 
friction,  as  well  as  to  seal  the  piston  so  that  air  cannot  leak 
around  it.  The  errors  that  are  made  in  selecting  oils  for 
lubricating  air-compressor  cylinders  probably  tend  toward  a 
viscosity  that  is  too  high  instead  of  too  low.  The  Compressed 
Air  Society  has  prepared  a  paper  dealing  with  this  subject 
quite  fully.  The  average  viscosity  given  therein  as  corre- 
sponding with  good  practice  ranges  from  230  to  315  seconds 
on  the  Saybolt  scale  for  paraffin-base  oils,  and  from  275  to 
325  for  asphaltic-base  oils.  The  minimum  limits  for  viscosity 
in  good  practice  are  given  as  120  S.  for  paraffin-base  oils 
and  175  S.  for  asphaltic-base  oils. 

The  average  density  for  good  practice  is  given  as  25°  to 
30°  Baume  for  paraffin-base  oils,  with  a  minimum  of  32" 
and  a  maximum  of  25°;  and  as  19.8°  to  21°  Baume  for 
asphaltic-base  oils,  with  a  minimum  of  22°  and  a  maximum 
of  19.5°.     (Higher  readings  correspond  to  lighter  oils.) 

In  connection  with  flash-point  tests  (as  made  by  the  open- 
cup  apparatus),  this  same  paper  recommends  400°  to  42:° 
Fahr.  as  good  average  practice  for  paraffin-base  oils,  and 
315°  to  335°  Fahr.  for  asphaltic-base  oils — the  fire  test  being 
higher  than  the  flash  point  by  about  50°  in  the  paraffin-base 
oils,   and  by  from  55°   to  65°   in  the  asphaltic-base  oi's. 

tFrom    an   address   delivered   by   A.    D.    Ristcer    before   the    Engineerir? 
Section  of  the  Nntional  Safety  Council,  in  Philadelphia. 


Vertical  Sl-indle  Milling  Machine  Truing  Brass  Fit  in  Main  Rod  Jaws 


Speeding  Up  Locomotive  Main  Rod  Repairs 

Rod  Jaws  and  Brasses  Should  Be  Accurately  Machined  to 
Eliminate  as  Much  Hand  Filing  and  Fitting  as  Possible 

BY  M.  H.   WILLIAMS 


MAIN  rods  used  on  modern  locomotives  are  so  large  that, 
when  being  repaired,  it  is  laborious  work  to  file  the 
jaws  and  sides  and  make  these  surfaces  true  as  they 
should  be  in  order  to  properly  hold  the  brasses.    Likewise, 
the  heavy  brasses  are  difficult  to  file  and  handle  from  the 


^^^^^H  l^^^^^^^^^^^l 


Fig.  1 — Surface  Grinder  Used  in  Finishing   Main   Rod  Sides 

vise  to  the  rod  for  trial  fittings.  To  minimize  manual  labor 
and  secure  greater  accuracy,  the  work  of  finishing  rod  jaws 
i  1  some  railway  shops  is  now  done  by  machinery,  resulting 
ii    the  practical  elimination  of  filing.    The  brasses  also  are 


machined   to  the   proper   size   to   fit   the   rods   and   require 
practically  no  hand  fitting. 

Doing  this  work  by  machinery  may  appear  difficult,  owing 
to  the  fact  that  almost  no  two  rods  coming  in  for  repairs  are 
exactly  alike.  There  are  slight  differences  in  thicknesses  and 
widths,  owing  to  wear,  previous  repairs  and  other  causes  but 
this  difficulty  has  been  overcome  in  shops  where  the  problem 
has  received  careful  consideration.  The  methods  and  ma- 
chiner\-  described  below  are  used  successfully  in  a  number 
of  large  railroad  shops. 

Finishing  the  Sides  of  Rods 

For  finishing  the  sides  of  main  rods,  removing  irregulari- 
ties and  insuring  that  the  two  sides  are  parallel,  a  surface 
grinder  can  best  be  used.  This  machine  should  preferably 
be  of  the  vertical-spindle  type  on  account  of  greater  ease  in 
securing  rods  to  the  table.  A  rugged  design  having  the 
necessary  weight  and  strength  to  remove  metal  rapidly  also 
is  necessary.  The  diameter  of  the  grinding  wheel  should 
preferably  be  equal  to  or  greater  than  the  widest  part  of  the 
rods  or  parts  to  be  finished  in  order  to  finish  the  surfaces 
without  resetting.  A  good  example  of  a  grinding  machine 
adapted  for  this  purpose  is  the  22  in.  by  7  ft.  model  shown 
in  Fig.  1.  This  should  be  equipped  with  a  magnetic  chuck 
in  order  to  admit  of  quickly  clamping  and  holding  the  rods. 

To  prepare  a  rod  for  grinding  the  sides,  the  brasses  are 
removed,  after  which  the  wedges,  blocks  and  straps  are  re- 
placed. This  enables  the  rod  and  auxiliary  parts  all  to  be 
ground  at  one  time,  insuring  that  they  will  be  of  equal 
thickness.  The  rod  is  now  placed  on  the  surface  grinder 
and  held  by  the  magnetic  chuck  with  the  outer  end  properly 
blocked  on  the  machine  table.  One  side  of  the  rod  is  ground 
just  enough  to  remove  the  depressions  and  rough  places  and 
make  a  suitable  side  bearing  for  the  brasses.  Generally 
speaking,  only  a  small  amount  of  material  need  be  removed 
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British  practict'  littk-  (liffuulty  is  i-\|>eriena-(l  in  ohtaining  a 

fairly  considerai)lt'  surface  grate  arta  ratio  indicating  a  good 

firc-hox  volume. 

In    I'aMe  \*  which  gives  the  coniparatiw  pioiKirtions  dt' 

tyj)ical  loioniotives  using  saturated  and   suj)erheate(l   steam, 

the  ratio  of  volume  to  grate   area    is   shown    in    tlie   column 

V  li  S 
headed  "^   iiiul  it  will  l)e  noticed  that  l)oth  the  4-4-0  and 

G  A     ;• 

()-(►-()  tvpe  engines  have  ratios  of  6,  and  tiiat  tlie  4-4-2, 
4-()-()  and  O-S-O  type  each  show  somewhat  lower  figure-.  The 
reason  for  this  is  that  in  the  former  types  the  tire-boxes  are 
usuallv  decj),  heing  often  disposed  between  the  driving  and 
trailing  axles,  whilst  in  the  latter  types  the  fire-box  is  car- 
ried over  the  trailing  axle  and  is  thus  shallower.  Generally 
about  2.>  .square  feet  is  the  limit  for  the  grate  surface  if  the 
box  is  between  the  driving  and  trailing  axles;  when  larger 
the  grate  is  sloped  up  over  the  rear  axle,  thus  making  it 
l()nm>r;  the  mean  depth  of  the  box  is  however  less,  and  the 
>urface  grate  area  ratit)  is  in  consequence  not  so  large. 

Superheater  Surf  are 

Sh 
Ratio  of  Superheater  Surface  to  Kvaj>orative  Surface  =  -^— 

This  is  expressed  us  a  i)ercentage  of  the  total  heating  sur- 
face (St)  of  the  boiler.  From  tlu-  tables  of  dimensions  it 
will  at  once  be  noticed  that  the  proportion  of  the  total  sur- 
face contained  in  the  supi-rheater  seems  to  vary  within  .swne- 
what  wide  limits,  for  instance,  in  Table  1 — 4-4-0  type  loco- 
motives this  value  ranges  from  11.2  to  26.0  per  cent.  Ihese 
differences  are  no  doubt  due  largely  to  the  differiui  mannei 
in  wliidi  superheating  surface  is  measured.  Two  sui>erheater 
companies  supply  or  control  superheater  ecjuipment  used,  and 
thev  both  seem  to  estimate  on  the  steam  contact  surface. 
There  are  also  certain  other  superheaters  in  use  whicli  have 
been  developed  tm  the  railways  using  them,  such  as  the 
'•Horwich"  superheater  on  the  Lancashire  and  Yorkshire 
(L.  &:  V.  R.).  and  the  •"Swindon"  superheater  used  on  the 
Great  \\'estern  (G.W.R.)  and  the  writer  does  not  know  how 
the  surf.ices  are  computed.  Further — some  locomotive  engi- 
neers nive  the  si/,e  of  the  superheating  surface  based  on  the 
fire  contact  areas,  although  they  may  u-e  e<|uii>ment  -pecified 
bv  the  .«;uperheater  comjianies. 

Factor  of  Fffu'ieiux   of  De-isin.  E 

I'otal  weight 

,-  Y— -  -       ^     

Total  Heating  Surface 
and  for  locomotives  fitted  with  superheaters 

Total  weight 

Heating  surface  jilus  superheater  surtace 

The  idea  of  th^"  factor  /•.  is  t»)  -how  the  amount  of  weight 
ex|x-nded  per  unit  Of  power,  it  being  assumed  that  the  power 
available  is  proportional  to  the  total  heating  surface,  and  at 
anvthing   but   the    lowe>t    -peed-   this    is,   l»roadly    -peaking, 

correct. 

F'.xactlv  how  superheatt-cl  locomotives  should  l)e  treated   is 

lart'elv  a  matter  of  opinion.  As  the  factor  E  in  the  case  of 
-aturated  .steam  locomotives  i-  based  on  the  total  heating  -ur- 
face,  it  seems  that  superheated  engines  could  conveniently 
be  treated  in  the  same  manner,  thus  the  boiler  heating  sur- 
face and  that  of  the  su])erheater  would  be  added  together 
and  divided  into  the  total  engine  weight  expressed  in  pounds. 
When  saturated  and  sujierheated  steam  locomotives  are  to 
be  compared  having  boilers  of  the  same  general  dimensions, 
the  value  of  the  factor  E  for  the  superheated  engine  will  be 
rather  greater  than  for  the  saturated  steam  engine  indicating 
a  less  efficient  design,  because  the  total  heating  .surface  of  the 
boiler  and  superheater  will  be  less  than  the  total  evaporative 
surface  of  the  boiler  without  the  -uperheater.  In  realit}-.  the 
superheater  fitted  boiler  will  deliver  the  same  or  rather  more 

•Ow-inir    to    i.ieV    of   space    seme   of   t>ie   t.-il  Ics   have   been    rinitted   bm    \\ill 
.-il-ic.ir    in    the    nfxt    issue. 


power,  so  that  when  comparing  suj)erheatfr  and  non-supe- 
lieater  locomotives,  the  relative  values  of  the  heating  surfac 
must  be  taken  into  consitleration.     In  British  practice  it  m 
l)e  taken  that  locomotives  using  saturated  steam  can  develop 
maintained  output  of  ()..>  i.h.p.  per  scjuare  foot  of  total  lu. 
ing  surface  when  running  at  about  240  r.p.m.  and  that  loc 
motives  fitted  with  sui)erlieaters  will  deliver  a  sustained  ov 
put  of  about  0.()5   i.h.p.  per  .scjuare  fcKit  of  total  surfad' 
the  Itoik-r  and  su])erheater  combined  under  similar  conditio; 
The  eva[X)rative  power  and  hence  the  power  developed  ] 
.  s(|uare  foot  of  heating  surface  can,  however,  be  modified  co; 
siderably,  due  to  the  dispcisition  of  the  heating  surfaces  a. 
the  relative  size  of  the  grate  and  a  discussion  on  this  follo'. 
later. 

For  the  various  types  of  tank  engines  mentioned  in  Tabli  . 
2,  2A.  8,  0  and  Id, the  weight  ikt  -<|uare  foot  of  heating  su 
face  has  not  l)een  calculated  for  the  reason  that  it  uould  ii 
gi\e  a  factor  E.  bearing  any  direct  relation  to  the  power  «  : 
tile  engine  as  expressed  by  the  extent  of  the  heating  surfa<t- 
bicause  of  the  added  weight  due  to  the  side  tanks  ai' • 
bunker,  and  the  various  amounts  of  water  and  fuel  carried 

The  values  of  E  for  the  main  line  tender  engines  taken 
from  Tables  1,  2.  .>.  4,  4A,  5.  (>.  7  and  8  are  summarized  ;i~ 
follows: 


Values  ( 

Min. 

f  V 

Knuinc  Ivpe 

Max. 

.\verasc 

4-4-0 

97.5 

71.2 

82.7 

4 -4 -J 

95.0 

60.: 

77..^ 

4-60      . 

S6.8 

66.P 

75.7 

.'*)-0 

103 

69.6 

82.0 

J-8-0 

80.5 

64.. ( 

74.9 

(l-.V-O 

84.8 

to.o 

68.6 

(t-6-() 

93.4 

66.8 

80.0 

01 0-0 

.... 

76.0 

From  a  study  of  the  tables  of  proportions  it  will  be  notice<i 
that  tho.se  designs  which  have  the  larger  heating  surfa(  i - 
weigh  less  per  stjuare  foot  of  heating  surface  that  those  ha\ 
ing  smaller  amounts  of  heating  surface,  and  that  this  featun 
liolds  good  for  all  types.  This  fact  must  not  be  lost  sight  <  f 
when  estimating  the  weight  of  a  proposed  design  and  u.-ing 
the  average  factors  of  £. 

(  To   hi-   covtiiiurd.) 


Properties  of  Oil.*  for  Lnhrieatinjr  Air  Coniprer^jsors^ 

In  lul)ricating  the  cylinder  of  an  air  compressor,  we  mu*t 
u-e  an  oil  that  is  viscous  enough  to  resist  the  tendency  of  tlu- 
pi.-ton  to  wipe  it  off  and  leave  the  metal  surface  dr}-;  but  the 
vi.-cosity  should  not  be  great  enough  to  offer  any  considerable 
opposition  to  the  motion  of  the  piston.  We  must  remember, 
in  other  words,  that  Tubrication  is  intended  to  dimini-h 
friction,  as  well  as  to  seal  the  piston  so  that  air  cannot  leak 
around  it.  The  errors  that  are  made  in  selecting  oils  for 
lubricating  air-compressor  cylinders  probablv  tend  toward  -^ 
\  iscosity  that  is  too  high  instead  of  too  low.  The  Compressc  1 
Air  Society  has  prepared  a  paper  dealing  witli  this  sul>ji't 
t|uite  fully.  The  average  viscosity  given  therein  as  corii 
spending  with  good  practice  ranges  from  230  to  .>15  .sfcoml- 
on  the  Saybolt  scale  for  paraffin-base  oils,  and  from  275  !■> 
.^25  for  asphaltic-base  oils.  The  mivimum  limits  for  viscosi'v 
in  good  practice  are  given  as  120  S.  for  paraffin-base  oi's 
and   175   S.   for  asphaltic-base  oils. 

The  average  density  for  good  practice  is  given  as  2>°  n 
.'^0°   Raume  for  paraffin-ba.ee  oils,  with  a  minimum  of  .> 
and  a  maximum  of  IS"" :   and  as   19.8'^   to  21°   Baume  f  ' 
asphaltic-base  oils,  with  a  minimum  of  22"  and  a  maximt'  i 
of  10.5°.     (Higher  readings  correspond  to  lighter  oils.) 

In  connection  with  flash-point  tests  (as  made  by  the  op: 
cuj^  apparatus),  this  same  paper  recommends  400°  to  42 
Fahr.   as  good  average  practice   for  paraffin-base  oils,  a-  \ 
..^15°  to  .vv5°  Fahr.  for  asphaltic-ba.se  oils — the  fire  test  bei  l 
liigher  than  the  flash  point  by  about  50"  in  the  paraffin-br  e 
oils,    and    by    from    55°    to   65°    in    the    a.^phaltic-base   oi"-. 

+  From    an    address    delivered    by    A.    D.    Ristecr    before    the    Encineer     c 
.Secticn  of  the  Nrtional  Safety  Council,  in  Philadelphia. 
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I'ertical  Si  indie  Milling  Machine  Truing  Brass  Fit  in  Main  Rod  Jams 


ing  Up  Locomotive  Main  Rod  Repairs 

Rod  Jaws  and  Brasses  Should  Be  Accurately  Machined  to 
Eliminate  as  Much  Hand  Filing  and  Fitting  as  Possible 

BY    M.   H.    >X1LLIAMS 


MAIN*  ruds  used  on  modern  locomotives  are  so  large  that, 
when  heing  repaired,  it  is  laborious  work  to  file  the 
jaws  and  sides  and  make  the>e  surfaces  true  as  they 
should  be  in  order  to  properly  hold  the  brasses.    Likewise, 
the  heavy  brasses  are  difficult  to  file  and  handle  from  the 


Fig.   1 — Surface  Grinder  Used   In  Finishing   Main   Rod   Sides 

^  '^e  to  the  rod  for  trial  fittings.  To  minimize  manual  labor 
•  id  secure  greater  accuracy,  the  work  of  finishing  rod  jaw> 
i  I  some  railway  shoj)s  is  now  done  by  machinery,  resulting 
i     the  practical  elimination  of  filing.    The  brasses  also  are 


machined    to   the   proper    size   to    fit    the    rod>    and    require 
practically  no  hand  fitting. 

Doing  this  work  I)y  machinery  may  appear  difficult,  owing 
to  the  fact  that  almost  no  two  rods  coming  in  for  repairs  are 
exactly  alike.  There  are  slight  differences  in  thicknesses  and 
widths,  ow  ing  to  wear,  previous  repairs  and  other  causes  but 
this  dift'iiulty  has  been  overcome  in  shops  where  the  problem 
has  receive(l  careful  consideration.  The  methods  and  ma- 
chinery de-cribed  below  are  used  successfully  in  a  number 
of  large  railroad  shojis.  <, 

Finishing  the   Side?,  of  Rods 

For  finishing  the  sides  of  main  rods,  removing  irregulari- 
ties and  insuring  that  the  two  sides  are  parallel,  a  surface 
grinder  ran  best  be  used.  This  machine  should  preferably 
be  of  the  vertical-spindle  type  on  account  of  greater  ease  in 
.<;ecuring  rods  to  the  table.  A  rugged  design  having  tlie 
necessary  weight  and  strength  to  remove  metal  rapidly  also 
is  necessary.  The  diameter  of  the  grinding  wheel  should 
preferably  be  equal  to  or  greater  than  the  widest  part  of  the 
rods  or  parts  to  be  finished  in  order  to  finish  the  surfaces 
without  resetting.  A  good  example  of  a  grinding  machine 
adapted  for  this  purjwse  is  the  22  in.  by  7  ft.  model  shown 
in  Fig.  1.  Fhis  should  be  equipped  with  a  magnetic  chuck 
in  order  to 'admit  of  quickly  clamping  and  holding  the  rods. 

To  prepare  a  rod  for  grinding  the  sides,  the  brasses  are 
removed,  after  which  the  wedges,  blocks  and  straps  are  re- 
placed. This  enables  the  rod  and  auxiliary  parts  all  to  be 
ground  at  one  time,  insuring  that  they  will  l)e  of  equal 
thickness.  Tlie  rod  is  now  placed  on  the  surface  grinder 
and  held  by  the  magnetic  chuck  with  the  outer  end  properly 
bhxked  on  the  machine  table.  One  side  of  the  rod  is  ground 
just  enough  to  remove  the  depressions  and  rough  places  and 
make  a  suitable  side  bearing  for  the  bra.«ses.  Generally 
si)eaking.  only  a  small  amount  of  material  needM)e  removed 
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and  the  rod  can  then  be  ground  in  a  similar  manner  on  the 
opposite  side.  After  the  completion  of  one  end,  the  opposite 
end  also  is  ground.  This  insures  that  the  two  sides  of  the 
rod  are  parallel  and  of  uniform  thickness;  also  the  wedges  and 
other  parts  will  be  finished  flush  with  the  sides  of  the  rod, 
a  desirable  feature,  rarely  accomplished  where  rods  are  filed. 
After  the  completion  of  the  grinding  operation  the  wedges 
and  blocks  are  removed  and  the  rod  is  ready  for  the  milling 
operation. 

Milling  Worn  Rod  Jaws 

The  operation  of  removing  irregularities  and  truing  up 
rod  or  strap  jaws  w-here  the  brasses  fit  can  readily  be  per- 
formed on  a  vertical  milling  machine,  a  representative  ma- 
chine suitable  for  this  purpose  being  shown  in  the  illustration 
at  the  beginning  of  this  article.  The  vertical-spindle  machine 
is  preferred  on  account  of  greater  ease  in  clamping  rods  to 
the  table  and  the  fact  that  the  milling  operation  will  be  in 
plain  sight;  also  it  is  not  necessary  to  lift  or  lower  the  rod 
during  the  milling  as  would  be  the  case  with  a  horizontal 
form  of  milling  machine.  As  in  the  case  of  the  grinder, 
heavy  construction  is  necessary  in  order  to  support  the  weight 
of  the  rod  and  guard  against  the  table  binding,  causing  it  to 
work  hard  during  the  milling  operation. 

The  operation  of  milling  a  rod,  as  performed  in  one  of 
the  larger  railway  shops,  is  shown  in  Fig.  2.  It  will  be 
noticed  that  the  rod  is  held  on  the  milling  machine  table  by 
two  clamps.  Arrangements  are  made  for  easy  leveling  by 
means  of  two  adjustable  taper  wedges  on  which  the  rod  rests. 
The  part  of  the  rod  extending  past  the  table  is  held  on  a 
trestle,  adjustable  vertically  by  means  of  a  screw  and  also 
provided  with  a  spring  to  compensate  for  slight  irregularities 
in  the  rods. 

When  placing  a  rod  in  the  machine  the  following  plan  is 


rod  is  properly  leveled.  The  hold-down  clamps  are  now- 
placed  in  position  and  tightened.  If,  as  a  result  of  tightening 
these  clamps,  the  rod  is  thrown  out  of  level,  the  hold-down 
clamps  are  loosened  and  the  wedges  again  adjusted,  after 
which  all  the  holding  bolts  are  tightened. 

A  milling  cutter  suitable  for  this  work  is  shown  in  Fig. 
2,  being  made  about  1  in.  longer  than  the  width  of  the  largest 
rod  handled.  The  diameter  is  the  same  as  the  fillet  in  the 
jaws  and  as  many  cutters  must  be  provided  as  there  are  dif- 
ferent sized  fillets.  These  cutters  are  generally  cut  to  about 
a  45  deg.  spiral  in  order  to  insure  a  smooth  cut,  the  larger  or 
2-in.  cutters  having  three  teeth  and  the  smaller  two  teeth. 
The  teeth  in  order  to  cut  properly  have  a  6  deg.  front  rake  on 


Fig.   2 — Completion    of    Rod    Milling    Operation 

followed.  The  rod  is  placed  in  the  two  clamps  with  the  outer 
end  resting  on  the  trestle.  The  trestle  is  then  adjusted  to 
support  about  one-half  the  weight  of  the  rod,  side  adjusting 
screws  being  tightened  to  locate  the  rod  on  the  center  line 
with  the  machine  table.  For  rough  adjusting,  the  operator 
sights  along  the  rod  and  table,  but  for  more  accurate  work, 
the  rod  is  lined  with  a  surface  gage  making  use  of  the  side 
of  the  table  for  guiding  the  surface  gage. 

In  order  to  insure  the  rod  being  set  so  that  the  top  surface 
of  the  jaws  will  be  parallel  to  the  machine  table,  a  spirit 
level  is  placed  on  the  top  of  the  rod  jaw.  The  wedges  of  both 
clamps  are  adjusted  in  or  out  as  may  be  necessary  until  the 


Fig.    3 — Sh'aper   and    Fixture   for    Machining    Back    End    Brasses 

the  front  cutting  edges.  A  pilot  or  extension  is  also  made  on 
each  cutter  to  be  a  running  fit  in  a  bushing  held  in  a  sup- 
port from  the  machine.  The  cutters  must  of  necessity  be 
small  in  diameter  as  compared  to  their  length  and  for  this 
reason  are  supported  at  the  outer  or  lower  end  in  order  to 
prevent  springing.  For  this  support  a  special  fixture  shown 
at  A  Fig.  3  is  used  and  held  on  the  machine  above  the  knee. 
The  cutter  pilot  fits  a  bushing  or  preferably  a  ball  bearing 
held  in  this  support.  In  order  to  prevent  chips  entering  the 
lower  support,  a  deflector  B  is  placed  on  the  cutter  and  re- 
volves with  the  cutter,  throwing  the  chips  outward  by  cen- 
trifugal force. 

The  completion  of  a  milling  operation  is  shown  in  Fig.  2. 
When  milling,  the  practice  is  to  set  the  cutter  to  the  proper 
depth  to  just  true  up  one  side  of  the  jaw.  After  the  cutter 
depth  is  properly  set,  the  power  feed  is  thrown  in  and  one 
side  milled  to  the  fillet.  The  power  feed  is  then  thrown  out 
and  the  cutter  fed  by  hand  into  the  fillet.  After  this  is  com- 
pleted the  table  cross-feed  is  thrown  in  and  the  back  end  of 
the  jaw  milled  in  a  like  manner.  A  similar  practice  is  fol- 
lowed for  all  surfaces  of  the  jaw  that  require  truing  up. 

During  the  milling  operation  care  is  taken  to  feed  the 
cutter  in  only  deep  enough  to  remove  the  high  spots  so  that 
the  rod  is  not  enlarged  any  more  than  necessary.  In  fact,  it 
is  often  customary  to  leave  small  spots,  often  called  proof 
marks.  The  rod  or  straps  after  the  milling  operation  are 
ready  for  fitting  the  brasses  and,  with  the  possible  exception 
of  removing  burrs,  no  filing  is  required. 

On  account  of  the  accuracy  of  the  average  milling  ma- 
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chine,  the  sides  and  ends  of  the  milled  jaws  are  made  square 
with  each  other  and  will  be  much  superior  to  the  average  fil- 
ing job.  As  the  cutters  used  for  this  purpose  are  small  in 
diameter  they  are  run  at  a  high  rate  of  speed,  generally  as 
high  as  150  r.p.m,  for  the  1-in.  and  100  r.p.m.  for  the  2-in. 
cutters.  As  the  cuts  are  light  the  feed  can  be  quite  rapid 
and  may  be  from  ^^  in.  to  3  in.  per  min.,  depending  on  the 
depth  of  cut  and  smoothness  demanded.  This  rate  of  feed 
and  the  length  to  be  milled  will  serve  for  the  purpose  of  esti- 
mating the  time  required  for  the  actual  milling  operation. 

As  to  precautions  necessary  in  order  to  obtain  good  work: 
the  cutters  being  small  in  diameter  must  be  well  supported  at 
the  lower  end  in  the  bearing;  also  when  ground  they  must 
be  of  one  diameter  from  end  to  end,  and  unless  this  is  the 
case  errors  in  cutter  grinding  will  be  reflected  in  the  square- 
ness of  the  milled  surfaces.  The  front  end  jaws  or  the  straps 
where  used  on  the  rear  ends  of  main  rods,  are  milled  as  ex- 
plained, making  use  of  the  same  holding  fixture. 

The  above  method  of  machining  these  rod  jaws  does  not 
present  any  difficulties  that  cannot  be  overcome  by  the  average 
shop  force.  Changing  from  filing  to  milling  will  require  time 
in  order  properly  to  instruct  the  workmen  on  such  a  new 
departure,  but  this  milling  operation  is  no  more  difficult  than 
the  average  milling  machine  work. 

Machining  Back  End  Rod  Brasses 

The  question  of  machining  back  end  brasses  will  be  con- 
sidered first  and  in  order  to  lead  up  to  what  may  be  called 
the  most  modem  practices  a  brief  reference  to  past  methods 
will  be  made.    The  most  common  practice  has  been  to  rough 
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out  brasses  on  a  planer  where  they  are  held  in  one  or  more 
rows  of  8  to  15  brasses,  clamped  to  an  angle  plate.  Objec- 
tions to  this  method  are  the  relatively  long  time  required  to 
set  up  and  machine  the  brasses  and  the  fact  that  they  are  all , 
standard  and  require  subsequent  individual  machining,  filing 
and  fitting.  A  better  way  is  to  rough  out  and  finish  one  set 
of  brasses  at  a  time  on  a  crank  planer  or  shaper,  using  an 
indexing  fixture,  as  shown  in  Fig.  3,  The  angle  plate  of  this 
fixture  is  bolted  to  the  machine  table,  a  pair  of  brasses  being 
held  on  the  plate  by  a  central  bolt,  outside  plate  and  set 
screws.  Eight  accurately  spaced  index  holes  are  drilled  in 
the  angle  plate  and  enable  the  brass  to  be  quickly  and  ac- 
curately revolved  to  any  45  or  90  deg.  position.  With  a  well- 
made  fixture  of  this  design,  brasses  are  machined  in  some 
shops  so  accurately  that  they  are  a  satisfactory  fit  in  the  rod, 
and  no  filing  is  necessary  except  to  remove  burrs. 

The  detailed  operation  follows:  the  distance  between  jaws 
of  rods  is  carefully  measured  with  inside  micrometer  calipers; 
the  thickness  of  the  rod  where  the  brasses  fit  is  also  measured 
^ith  outside  micrometer  calipers,  these  sizes  being  recorded  on 
blanks  or  memorandums.  When  machining,  the  brasses  are 
first  gone  over  for  the  roughing  out  operation  allowing  the 
usual  amount  for  finishing.  The  surfaces  that  are  to  fit  in- 
side of  the  rod  jaws  are  finished  to  the  same  dimensions  as 
the  space  between  the  jaws;  that  is,  one  surface  is  smoothed 
up  and  the  second  side  measured  from  the  first.  This  dimen- 
sion must  be  correct  and  is  measured  with  great  care  with 
outside  micrometers.  The  front  and  back  surfaces  are  then 
planed  with  reasonable  care,  the  clearance  for  the  fillets  being 
■nachined  by  indexing  the  fixture  on  the  45  deg.  holes.  About 


.008  in.  is  allowed  for  clearance  between  the  brass  flanges 
and  the  rod  jaws. 

Brasses  are  al^o  milled  to  the  correct  size  to  fit  the  rod 
from  the  rough  casting  or  when  making  use  of  brasses  that 
have  been  previously  roughed  out  on  a  planer  as  explained. 
The  operation  of  milling  is  performed  in  a  satisf actor}'  man- 
ner on  the  vertical  type  machine  illustrated,  the  castings  being 
held  in  a  fixture  similar  to  that  shown  in  Fig.  3.  The  gen- 
eral sequence  of  operations  is  similar  to  that  used  v^-ith  the 
crank  planer  or  shaper.  Where  the  milling  machine  is  used, 
the  milling  cutter  is  adjusted  to  mill  the  surface  of  one 
flange.  The  micrometer  dial  on  the  machine  is  then  set  to 
the  zero  mark,  the  machine  table  being  raised  to  the  proper 
height  to  mill  the  top  surface  and  a  cut  taken.  The  table  is 
then  set  over  so  that  the  return  cut  will  mill  a  space  that  will 
be  the  required  distance  between  flanges.  For  this  opera- 
tion it  is  necessary  to  carefully  measure  the  distance  between 
flanges  in  order  that  they  shall  be  of  the  width  required. 
When  the  proper  distance  has  once  been  made  correct,  the 
position  of  the  micrometer  dial  is  noted  and  recorded  for  use 
when  milling  the  remaining  flanges.  The  fixture  is  then  in- 
dexed to  the  next  quarter  and  the  end  surface  finished.  When 
milling  this  surface,  and  in  fact,  all  the  remaining  surfaces, 
the  first  cut  is  taken  with  the  micrometer  dial  set  on  the  zero 
and  the  return  cut  with  the  dial  set  to  the  same  place  as  the 
previous  milling.  The  third  side  is  now  milled,  when  it  is 
necessary  to  measure  the  distances  between  the  two  surfaces 
which  fit  between  the  rod  jaws.  This  is  done,  as  has  been  ex- 
plained in  connection  with  the  planing  operation.  The  re- 
maining end  and  the  clearances  for  fillets  are  now  milled  in 
a  similar  maimer.  For  this  milling  operation  the  cutters 
must  have  a  diameter  about  two-thirds  the  distance  between 
flanges  and  of  length  about  equal  to  the  greatest  depth  of 
flange  as  illustrated  in  Fig.  4. 

Milling  has  several  advantages  as  compared  with  planing: 
the  surfaces  will  be  much  smoother  than  where  planed  and 
by  using  the  micrometer  dials  on  the  machine,  the  distances 
are  set  so  that  one  setting  does  for  all  of  the  flanges  of  a  single 
set  of  brasses;  also  the  time  for  doing  the  work  is  less  than 
planing.  This  milling  work  is  also  done  on  horizontal  knee 
type  machines  in  which  event  the  brass  is  held  in  a  circular 
milling  attachment  similar  to  that  shown  in  Fig.  3,  only  set 
on  its  side.  In  some  cases  the  regular  circular  milling  at- 
tachment such  as  supplied  by  milling  machine  makers  is  used. 
The  main  advantage  of  the  vertical  spindle  machine  is  due 
to  the  operator  having  a  better  view  of  the  progress  of  the 
work. 

The  advisability  of  milling  brasses  from  the  rough  castings 
will  be  governed  largely  by  the  grade  of  brass  or  bronze  used. 
With  a  free  cutting  metal  they  may  be  milled  economically. 
However,  with  some  grades  of  bronze,  the  wear  of  cutters  is 
so  great  that  the  cost  of  their  upkeep  outweighs  any  possible 
saving  as  compared  with  planing  or  shaping.  Where  the 
brasses  are  first  roughed  out  and  the  outside  scale  removed, 
the  life  of  the  cutters  between  grindings  will  be  much  greater 
and,  in  this  case,  the  operation  of  milling  to  fit  rods  may  be 
done  economically. 

Machining  Front  End  Brasses 

Machining  front  end  brasses  to  fit  the  rods  is  a  compara- 
tively simple  operation.  In  most  cases  their  horizontal  length 
is  not  of  enough  importance  to  require  separate  machining 
for  each  individual  pair  and  for  that  reason  they  are  roughed 
out  in  quantities,  allowing  extra  metal  only  on  the  top  and 
bottom  surfaces  to  admit  of  finishing  to  fit  the  var>'ing  sizes 
of  rods.    This  work  is  often  done  on  a  planer. 

When  finishing  to  fit  the  rod,  a  horizontal  t}pe  milling 
machine,  shaper,  or  crank  planer  mav  be  em'ploved,  the 
brasses  being  held  in  fixtures  as  shown  in  Fig.  5  and  6. 
These  two  fixtures  are  quite  similar,  being  made  up  of  an 
angle  plate  with  a  tongue  fitting  the  machine  table.     The 
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and  the  nxl  can  then  he  ground  in  a  similar  manner  on  the 
opposite  side.  After  the  comjjletion  of  one  end.  the  opposite 
end  also  is  jiround.  This  insures  tliat  tlie  two  sides  of  the 
rod  are  parallel  and  of  uniform  thickne.-«s;  also  the  wcdjzes  and 
other  parts  will  Ije  hnisiied  flush  with  the  sides  of  the  rod, 
a  desirable  feature,  rarely  accomplished  where  rods  are  filed. 
After  the  completicm  of  the  grindini;  operation  the  wedges 
and  I)loek>  art-  removt<l  and  the  rod  is  ready  for  the  milling 
operation. 

-      Milliiiy   )\  orii  Rod  .Faws 

The  operation  of  removing  irregularities  and  truing  up 
rod  or  straj)  jaws  wliere  the  brasses  fit  can  readily  be  per- 
formed on  a  vertical  milling  machine,  a. representative  ma- 
chine suitable  for  this  purpose  being  shown  in  the  illustration 
at  the  beginning  of  this  article.  The  vertical-spindle  machine 
is  preferred  on  account  of  greater  ease  in  clamping  rods  to 
the  table  and  the -fact  that  tlie  milling  operation  will  be  in 
phiin  sight;  also  it  is  not  necessary  to  lift  or  lower  tlie  rod 
during  the  milling  as  would  l)e  the  case  with  a  horizontal 
form  of  milling  machine.  As  in  the  case  of  the  grinder, 
heavy  construction  i>  necessary  in  order  to  .s.upport  the  weight 
of  the  nxl  and  guard  against  the  table  binding,  causing  it  to 
work  hard  during  the  milling  operation. 

The  operation  of  milling  a  rod,  as  performed  in  one  of 
the  larger  railwax  .-hops,  i>  shown  in  Fig.  2.  It  will  be 
noticed  that  the  rod  i>  held  on  the  milling  machine  table  by 
two  clamps.  Arrangements  are  made  for  easy  leveling  by 
means  of  two  adjustal»le  taper  wedges  on  which  the  rod  rests. 
The  part  of  the  rod  extending  j)ast  the  tal)le  is  held  on  a 
trestle,  adjustable  vertically  by  means  of  a  screw  and  also 
provided  with  a  spring  to  Ktm]x-nsaie  for  slight  irregularities 
in  the  rods. 

When  placing  a  rod  in  the  machine-  the  following  plan  is 


Fig.   2 — Completion    of    Rod    Milling    Operation 

followed.  'Jhe  rod  is  phued  in  the  two  clamps  with  the  outer 
end  resting  on  the  trestle.  The  trestle  is  then  adjusted  to 
support  al>out  one-half  the  weight  of  the  rod,  side  adjusting 
screws  being  tightened  to  locate  the  rod  on  the  center  line 
with  the  machine  table.  For  rough  adjusting,  the  operator 
sights  along  the  rod  and  table,  Ijut  for  more  accurate  work, 
the  rod  is  lined  with  a  -urface  gage  making  use  of  the  side 
of  the  table  for  guiding  the  surface  gage. 

In  order  to  insure  the  rcxl  l»eing  set  so  that  the  top  surface 
of  the  jaws  will  be  parallel  to  the  machine  table,  a  spirit 
level  is  placed  on  the  top  of  the  rod  jaw.  The  wedges  of  both 
clamps  are  adjusted  in  or  out  as  may  l>e  necessary  until  the 


rod  is  properly  leveled.  The  hold-down  clamps  are  now- 
placed  in  position  and  tightened.  If.  as  a  result  of  tightening 
these  clamj)s,  the  rod  is  thrown  out  of  level,  the  hold-down 
clamps  are  loosened  and  the  wedge^  again  adjusted,  after 
which  all  the  holding  bolts  are  tightened. 

A  milling  cutter  suital)le  for  thi-  work  i.-  shown  in  Fig 
2,  being  made  aI>out  1  in.  longer  than  the  width  of  the  largi-t 
rod  handled.  The  diameter  is  the  same  as  the  tillet  in  thr 
jaws  and  as  many  cutters  must  be  |)rovided  as  there  are  dif 
ferent  sized  fillets.  The.^c  cutters  are  generally  cut  to  abou; 
a  45  deg.  spiral  in  order  to  insure  a  smooth  cut.  the  larger  (n 
2-in.  cutters  having  three  teeth  and  the  smaller  two  teeth 
rile  teeth  in  order  to  cut  properly  have  a  6  deg.  front  rake  on 


Fig.   3 — Shaper   and    Fixture  for    Machining    Back    End    Brasses 

the  front  cutting  edges.     A  ])ilot  or  extension  is  also  made  on 
each  cutter  to  be  a  running  tit  in  a  bushing  held  in  a  sup 
port   from  the  machine.      The  cutters  must  of  necessity  in 
>mall  in  diameter  as  compared  to  their  length  and  for  this 
reason  are  supported  at  the  outer  or  lower  end  in  order  to 
prevent  springing.     For  this  support  a  .-pecial  fixture  showi. 
at  .1  Fig.  3  is  u.sed  and  held  on  the  machine  above  the  knee 
The  cutter  pilot  fits  a  bushing  or  preferably  a  ball  Ixarini; 
held  in  this  support.     In  order  to  prevent  chips  entering  tht 
lower  support,  a  deflector  B  is  placed  on  the  cutter  and  re 
volves  with  the  cutter,  throwing  the  chips  outward   by  ceii 
trifugal  force. 

The  completion  of  a  milling  operation  is  shown  in  Fig.  2 
When  milling,  the  practice  is  to  set  the  cutter  to  the  ])rop(! 
depth  to  just  true  up  one  side  of  the  jaw.  .\fter  the  cutte 
depth  is  properly  set,  the  power  feed  is  thrown  in  and  on 
sitle  milled  to  the  fillet.  The  power  fied  is  then  thrown  ou 
and  the  cutter  fed  by  hand  into  the  fillet.  .After  this  is  com 
plcted  the  table  cross-feed  is  thrown  in  and  the  back  end  o  = 
the  jaw  milled  in  a  like  manner.  A  .-imilar  practice  is  fol 
lowed  for  all  surfaces  of  the  jaw  that  require  truing  u}). 

During  the  milling  operation  care  is  taken  to  feed  tli' 
cutter  in  only  deep  enough  to  remove  the  high  .'ipots  .<;o  th.; 
the  rod  is  not  enlarged  any  more  than  necessarv.  In  fact.  ': 
is  often  customary  to  leave  .«mall  spots,  often  called  proo- 
marks.  The  rod  or  straps  after  the  milling  operation  an 
ready  for  fitting  the  brasses  and,  with  the  possible  evcej)tio: 
of  removing  burrs,  no  filing  is  required: 

On   account  of  the  accuracy  of  the  average  milliiiii  ni.. 
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ti  ine,  the  sides  and  ends  of  the  milled  jaws  are  made  square 
v.  th  each  other  and  will  be  much  superior  to  the  average  fil- 
ii  .1  job.  As  the  cutters  used  for  this  purpose  are  small  in 
(1  1  meter  they  are  run  at  a  high  rate  of  speed,  generally  as 
li,'j.h  as  150  r.p.m.  for  the  1-in.  and  100  r.p.m.  for  the  2-in. 
,  Iters.  As  the  cuts  are  light  the  feed  can  be  quite  rapid 
a;  (1  may  be  from  ^  in.  to  3  in.  per  min.,  depending  on  the 
d  ;)th  of  cut  and  smoothness  demanded.  This  rate  of  feed 
a:  li  the  length  to  be  milled  will  serve  for  the  purpose  of  esti- 
n:  ting  the  time  required  for  the  actual  milling  operation. 

As  to  precautions  necessary  in  order  to  obtain  good  work; 
t;  cutters  being  small  in  diameter  must  be  well  supported  at 
tl ;  lower  end  in  the  bearing;  also  when  ground  they  must 
in  of  one  diameter  from  end  to  end,  and  unless  this  is  the 
c.-e  errors  in  cutter  grinding  will  be  reflected  in  the  square- 
iir^s  of  the  milled  surfaces.  The  front  end  jaws  or  the  straps 
where  used  on  the  rear  ends  of  main  rods,  are  milled  as  ex- 
jLiined,  making  use  of  the  same  holding  fixture. 

The  above  method  of  machining  these  rod  jaws  does  not 
present  any  difficulties  that  cannot  be  overcome  by  t^e  average 
1  -liop  force.  Changing  from  filing  to  milling  will  require  time 
ill  order  properly  to  instruct  the  workmen  on  such  a  new 
dt-parture,  but  this  milling  operation  is  no  more  difficult  than 
the  average  milling  machine  work. 

Machining  Back  End  Rod  Brasses 

The  question  of  machining  back  end  brasses  will  be  con- 
sidered first  and  in  order  to  lead  up  to  what  may  bt-  called 
the  most  modem  practices  a  brief  reference  to  past  methods 
will  be  made.    The  most  common  practice  has  l>een  to  rough 
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out  brasses  on  a  planer  where  they  are  held  in  one  or  more 
rows  of  8  to  15  brasses,  clamped  to  an  angle  plate.  Objec- 
tions to  this  method  are  the  relatively  long  time  required  to 
set  up  and  machine  the  brasses  and  the  fact  that  they  are  all 
standard  and  require  subsequent  individual  machining,  filing 
and  fitting.  A  better  way  is  to  rough  out  and  finish  one  set 
of  brasses  at  a  time  on  a  crank  planer  or  shaper.  using  an 
indexing  fixture,  as  shown  in  Fig.  3.  The  angle  plate  of  this 
fixture  is  bolted  to  the  machine  table,  a  pair  of  brasses  being 
held  on  the  plate  by  a  central  bolt,  outside  plate  and  set 
jcnws.  Eight  accurately  spaced  index  holes  are  drilled  in 
tht  angle  plate  and  enable  the  brass  to  be  quickly  and  ac- 
curately revolved  to  any  45  or  90  deg.  position.  With  a  well- 
marle  fixture  of  this  design,  brasses  are  machined  in  some 
ihops  so  accurately  that  they  are  a  satisfactory  fit  in  the  rod. 
and  no  filing  is  necessary-  except  to  remove  burrs. 

!"he  detailed  operation  follows:  the  distance  between  jaws 
'^f  ods  is  carefully  measured  with  inside  micrometer  calipers: 
thy  thickness  of  the  rod  where  the  brasses  fit  is  also  measured 
\^i'  I  outside  micrometer  calipers,  these  sizes  being  recorded  on 
hla'iks  or  memorandums.  When  machining,  the  brasses  are 
^T>\  gone  over  for  the  roughing  out  operation  allowing  the 
u^uil  amount  for  finishing.  The  surfaces  that  arc  to  fit  in- 
5ifh  of  the  rod  jaws  are  finished  to  the  same  dimensions  as 
'hf  space  between  the  jaws;  that  is,  one  surface  is  smoothed 
up  nd  the  second  side  measured  from  the  first.  This  dimen- 
*'^>!  must  be  correct  and  is  measured  with  great  care  with 
<>ut  ide  micrometers.  The  front  and  back  surface?  are  then 
plaiicd  with  reasonable  care,  the  clearance  for  the  fillets  being 
tna  hined  by  indexing  the  fixture  on  the  45  deg.  holes.   About 


.008  in.  is  allowed  for  clearance  between  the  brass  flanges 
and  the  rod  jaws. 

Bras.ses  are  also  milled  to  the  correct  size  to  fit  the  rod 
from  the  rough  casting  or  when  making\use  of  brasses  that 
have  been  previously  roughed  out  on  a  planer  as  explained. 
The  operation  of  milling  is  performed  in  a  satisfactory  man- 
ner on  the  vertical  type  machine  illustrated,  the  castings  Ix'ing 
held  in  a  fixture  similar  to  that  sho\\Ti  in  Fig.  3.  "  The  gen- 
eral sequence  of  operations  is  similar  to  that  used  with  the 
crank  planer  or  shaper.  Where  the  milling  machine  is  used, 
the  milling  cutter  is  adjusted  to  mill  the  surface  of  one 
flange.  The  micrometer  dial  on  the  machine  is  then  set  to 
the  zero  mark,  the  machine  table  being  rai.-ed  to  the  proper 
height  to  mill  the  top  surface  and  a  cut  taken.  The  table  is 
then  set  over  so  that  the  return  cut  will  mill  a  space  that  will 
be  the  required  distance  between  flanges.  For  this  opera- 
tion it  is  necessar)'  to  carefully  measure  the  distance  between 
flanges  in  order  that  they  shall  be  of  the  width  required. 
When  the  proper  distance  has  once  been  made  cornet,  the 
position  of  the  micrometer  dial  is  noted  and  recorded  lor  lise 
when  milling  the  remaining  flanges.  The  fixture  is  then  in- 
dexed to  the  next  quarter  and  the  end  surface  finished.  When 
milling  this  surface,  and  in  fact,  all  the  remaining  surfaces, 
the  first  cut  is  taken  with  the  micrometer  dial  .set  on  the  zero 
and  the  return  cut  witli  the  dial  set  to  the  same  place  as  the 
previous  milling.  The  third  side  is  now  milled,  when  it  is 
necessarv'  to  measure  the  distances  between  the  two  surfaces 
which  fit  between  the  rod  jaws.  This  is  done,  as  has  been  ex- 
plained in  connection  with  the  planing  operation.  The  re- 
maining end  and  the  clearances  for  fillets  are  now  milled  in 
.1  similar  manner.  For  this  milling  operation  the  cutters 
must  have  a  diameter  about  two-thirds  the  distance  betweoi 
flanges  and  of  length  about  equal  to  the  greatest  <lepth  of 
flange  as  illustrated  in  Fig.  4. 

Milling  has  several  advantages  a?  compared  with  j.larJing: 
the  surfaces  will  be  much  smoother  than  where  planed  and 
by  using  the  micrometer  dials  on  the  machine,  the  distances 
are  set  so  that  one  setting  does  for  all  of  the  flanges  of  a  single 
set  of  brasses;  also  the  time  for  doing  the  work  is  le.ss  than 
planing.  This  milling  work  is  also  done  on  horizontal  knee 
type  machines  in  which  event  the  brass  is  held  in  a  circular 
milling  attachment  similar  to  that  shown  in  Fig.  3.  onlv  set 
on  its  side.  In  .some  cases  the  regular  circular  milling  at- 
tachment such  as  supplied  by  milling  machine  makers  is  used. 
The  main  advantage  of  the  vertical  spindle  machine  is  due 
to  the  operator  having  a  better  view  of  the  progres-  of  the 
work.  ,  :■/■:■ 

The  advisability  of  milling  brasses  from  the  rough  c  astings 
will  be  governed  largely  by  the  grade  of  brass  or  bronze  used. 
With  a  free  cutting  metal  they  may  be  milled  economicallv. 
However,  with  some  grades  of  bronze,  the  wear  of  cutters  is 
so  great  that  the  cost  of  their  upkeep  outweighs  anv  i><)ssible 
saving  as  compared  with  planing  or  shaping.  Whert-  the 
brasses  are  first  roughed  out  and  the  outside  scale  removed, 
the  life  of  the  cutters  between  grindings  will  be  much  greater 
and.  in  this  case,  the  operation  of  milling  to  fit  rods  mav  I* 
done  economically. 

Machining!  Front  End  B^a^^««i 

Machining  front  end  brasses  to  fit  the  rods  is  a  compara- 
tively simple  operation.  In  most  ca.sc-s  their  horizontal  lemith 
is  not  of  enough  importance  to  require  separate  machining 
for  each  individual  pair  and  for  that  reason  thev  are  roughed 
out  in  quantities,  allowing  extra  metal  only  on  the  top  and 
bottom  surfaces  to  admit  of  finishing  to  fit  the  varying  sizes 
of  rods.    This  work  is  often  done  on  a  planer. 

When   finishing  to  fit  the  rod.  a  horizontal  tvpe  milling 
machine,    .shaj^er,    or  crank   planer   maA-    Ik-   emplo\ed,   the 
brasses  being  held   in   fixtures  as  shown   in   Fie  5   and  6 
Ihese  two  fixtures  are  quite  similar,  Ix-ing  made  up  of  an 
angle  plate  with  a  tongue  fitting  the  machine  table.     The 
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•  *  7  length  of  the  angle  plate  is  less  than  the  width  of  the  short- 
:  •>  est  brass  handled,  in  order  that  one  end  may  extend  past  the 
■*  f'v  fixture  for  the  purpose  of  calipering.  The  rod  brass  is  held 
■■"■:,.,     in  place  by  two  bolts  and  a  clamp  as  shown. 

The  operation  of  measuring  and  machining  these  parts  is 
".■■•.     as  follows:    The  rod  jaws  are  carefully  measured  with  inside 
• ;     micrometer  calipers  and  the  size  recorded.     The  brasses  are 
....       placed  in  the  fixture  one-half  at  a  time  and  firmly  clamped, 
The  surface  to  be  fitted  is  then  carefully  machined  to  the 
^         required  size  which  will  be  practically  the  size  of  the  rod 
jaws.     This  size  of  the  brasses  is  measured  with  outside  mi- 
crometers.   The  second  half  is  machined  in  a  similar  manner. 
::     This  is  not  a  difficult  machining  operation  and  where  rea- 
.. '.  '     sonable  care  is  exercised,  the  brasses  will  be  a  neat  drive  fit 
:  A      in  the  rods. 

Comparison  of  Machine  and  Hand  Fitting 

It  would  be  well  at  this  point  to  consider  the  pros  and  cons 

'  - '.     of  this  method  of  machine  fitting  as  compared  with  roughing 

':       out,  filing  and  fitting  by  the  cut  and  dry  methods.     It  goes 

without  saying  that  the  brasses  both  front  and  rear  should 

.••       be  a  light  drive  fit,  and  also  have  true  surfaces  in  order  to 

present  a  good  bearing  in  the  rod  and  not  work  loose.     In 

•. ' .  .     order  to  obtain  the  close  fitting  demanded,  any  method  will 

■;  '=>     require  close  measurements  and  machining.     If  this  be  done 

'  . .'      by  filing,  the  rod  and  brasses  each  must  be  calipered  several 

times,  or  several  trial  fittings  must  be  made  of  the  brasses, 

.  .■"-     all  of  which  takes  time.     Also  filing  a  rod  brass  perfectly 

.  V \      square  and  flat  so  that  it  will  compare  with  planing  or  mill- 

'  ■        ing  is  a  job  that  can  be  done  only  by  an  expert. 

:  ;•  Where  the  rods  are  repaired  on  the  milling  machines  and 

,  ■^"  /     grinder  as  explained,  the  surfaces  fitting  the  rod  brasses  will 

be  true  and  square.     This  reduces  the  work  of  fitting  the 

- .:  ;       brasses  ver\-  materially.     In  order  to  insure  a  brass  fitting  at 

■ ;  "•      first  trial  it  is  necessary  to  measure  the  rod  and  brass  very 

3 :      carefully,  which  for  a  person  not  experienced  in  this  line  of 

•  \'';      work  will  consume  time.     However,  where  this  practice  is 

,..;,;;;     followed,  the  men  become  expert  in  measuring  so  that  but  a 

.    ''      small  amount  of  time  is  required.     By  this  method  the  mi- 

.•:        crometer  measurements  serve  the  same  purpose  as  several 

.;      trials  of  the  brass  in  the  rod  where  the  older  plan  is  fol- 

;.      lowed.     Micrometers  are  much  easier  and  quicker  to  handle 

.\; .     than  a  rod  brass  and  as  a  result  the  laborious  work  is  greatly 

reduced. 


:    -'•  Fuel  Accounting*     - 

It  is  the  recommendation  of  the  committee  that  fuel 
accounting  be  handled  by  the  auditing  department.  This 
does  not  affect  separate  organizations  or  departments  which 
handle  the  purchase,  inspection,  nor  use  of  fuel.  Every  rail- 
road engaged  in  interstate  commerce  is  guided  in  its  final 
accounts  by  certain  rules  and  regulations  laid  down  by  the 
Interstate  Commerce  Commission.  The  accounting  depart- 
ment of  ever}-  railroad  understands  these  regulations  and 
kndws  how  to  meet  the  requirements  with  regard  to  the  allo- 
cation of  fuel  charges  to  operating  exjjenses.  Therefore,  all 
forms  used  in  connection  with  fuel  accounting,  are  designed 
to  meet  these  ends. 

After  the  general  purchasing  agent  has  arranged  contracts 
for  delivery  of  coal,  a  mine  manifest  should  be  rendered 
daily  to  cover  all  coal  shipped,  showing  destination,  waybill 
reference,  kind  of  coal,  car  number  and  initial,  and  gross, 
tare  and  net  weights,  one  copy  going  to  the  fuel  supervisor 
and  one  to  car  service  department  or  the  party  handling  the 
distribution  of  coal  The  coal  contractor  should  forward  to 
general  purchasing  agent  an  invoice  for  all  coal  shipped, 
who  will  approve  as  to  price,  etc.,  and  pass  to  the  accounting 
department. 

•From  the  report  of  the  committee  on  Fuel  Accounting  presented  at  the 
1921  convention  of  the  International   Railway  Fuel  Association. 


After  arriving  at  distributing  or  junction  point,  a  diversion 
report  is  compiled  for  the  party  handling  distribution,  sho '- 
ing  car  number  and  initial,  original  waybill  reference,  poi..t 
to  which  diverted,  shipper,  and  to  whom  and  why  diverte  1. 

After  the  coal  has  arrived  at  the  unloading  station,  tl -j 
coal  dock  foreman  must  inform  the  fuelkeeper  of  the  amou  t 
of  coal  received  and  unloaded  so  that  he  can  render  a  dai.v 
report  to  the  accounting  department,  with  copy  to  the  fu  1 
supervisor;  the  accounting  department  to  check  recei  t 
against  invoice  before  passing  for  payment.  The  coal  tickc  i 
covering  issues  to  locomotives  are  handled  by  the  coal  do(  k 
foreman  and  passed  to  the  fuelkeeper  each  day.  The  for  n 
for  reporting  coal  received  and  unloaded  provides  for  shoe- 
ing the  waybill  reference,  the  weight  of  the  coal,  and  the 
amount  unloaded  is  carried  forward  from  day  to  day  so  th.it 
the  report  at  the  end  of  the  month  will  show  the  total 
amount  of  coal  delivered  to  locomotives,  or  otherwise  chargid 
out  at  the  station  where  unloaded.  There  should  be  a  place 
provided  on  the  reverse  side  of  the  daily  unloading  report 
for  showing  all  cars  on  hand  not  unloaded.  From  this  and 
the  diversion  reports  information  to  locate  every  car  is  avail- 
able. 

As  coal  is  generally  put  through  chutes  with  no  weighing 
device  and  as  estimates  of  issues  to  individual  locomotives 
necessarily  follow,  some  adjustments  will  be  required  to  bal- 
ance with  the  inventory.  A  ten  day  or  shorter  period  trial 
balance  is  therefore  the  solution  in  order  to  correct  discrep- 
ancies before  they  become  thirty  days  old,  rendering  the 
adjustments  so  heavy  that  the  accuracy  of  charges  to  the 
individual  locomotives  and  classes  of  service  might  be  ques- 
tioned. 

Coal  spilled  at  chutes  should  be  picked  up  every  day,  if 
possible,  and  put  back  into  the  chute.  If  it  is  not  possible  to 
do  this  with  some  type  of  chutes,  it  should  be  done  at  least 
as  often  as  trial  or  regular  balance  is  taken,  so  that  the 
report  at  the  end  of  the  month  would  show  a  balance  re- 
quiring minimum  adjustments. 

A  careful  record  should  be  kept  of  coal  issued,  and  to  do 
this  it  is  necessary  to  keep  before  the  fuelkeeper  a  working 
sheet  on  which  the  days  of  the  month  are  shown,  with  head- 
ings covering  every  known  use  of  fuel,  on  which  fuelkeeper 
should  be  required  to  show  distribution  every  day,  so  that  at 
the  end  of  the  month  the  various  items  may  be  "added  and 
made  ready  for  the  balance  sheet. 

The  balance  sheet  should  provide  a  place  for  showing  in- 
ventory and  coal  received  and  disbursed  for  all  purposes. 
This  report,  with  the  tickets  supporting  the  issues  to  loco- 
motives, should  be  forwarded  to  the  auditing  department 
promptly  after  the  close  of  each,  month,  but  only  after  the 
fuelkeeper  has  checked  the  agent's  record  to  see  that  he  has 
accounted  for  every  car  of  coal  reported  by  the  agent  to  the 
auditor  of  freight  accounts  as  being  unloaded  at  his  station. 

To  avoid  omitting  in  the  report  of  fuel  received  the  cars 
under  load  at  the  closing  period,  it  is  essential  that  a  record 
be  maintained  of  cars  received  but  not  unloaded. 

For  distribution  of  fuel  to  locomotives,  a  separate  form 
should  be  used  which  will  show  allocation  of  fuel  to  each 
individual  locomotive,  subdivided  as  between  various  clasps 
of  service  in  which  the  locomotive  may  make  mileage.  1  he 
form  should  accompany  the  balance  sheet  and  will  permit 
the  auditing  department  to  make  proper  charge  of  fuel  to 
every  locomotive. 

Fuel  oil,  which  is  in  general  use  on  many  of  the  west  m 
and  southwestern  roads,  should  be  accounted  for  under  he 
same  basic  principles  as  outlined  above. 

The  report  is  signed  by  J.  N.  Clark  (Sou.  Pac),  Ch:  ir- 
man;  R.  R.  Hibben  (M.  K.  &  T.);  R.  E.  Jones  (D.  &  I 
R.);  C.  F.  Ludington  (Crescent  Coal  Co.);  Joseph  McC  be 
(N.  Y.,  N.  H.  &  H.);  Hugh  McVeagh  (Big  Four);  C  F. 
Needham  (Grand  Trunk) ;  H.  E.  Ray  (A.,  T.  &  S.  F.),  nd 
W.  J.  Tapp  (D.  &  R.  G.  W.). 


Insulation  of  Passenger  and  Refrigerator  Cars 

A  Discussion   of  the   Principles  Involved   in  Deter- 
mining Heat  Transmission  Under  Various  Conditions 

BY  ARTHUR  J.  WOOD  v    ■:--■■ 


WITH  the  introduction  of  steel  postal  cars,  the  rail- 
roads found  themselves  face  to  face  with  the  seem- 
ingly simple  problem  of  determining  whether  an  in- 
sulated car  section  met  certain  specified  requirements  for  the 
amount  of  heat  flowing  through  a  wall  section.  In  order  to 
determine  the  heat  transmitted  through  a  duplicate  section  or 
blank  similar  to  one  cut  from  the  wall  of  a  car,  the  Post  Office 
Department  specified  that  the  blanks  be  tested  in  a  new  box 
calorimeter,  commonly  known  as  the  Postal  Text  Box.  This 
calorimeter  is  not  a  scientifically  constructed  apparatus,  but 
it  has  been  used  in  a  number  of  laboratories  for  determining 
approximately  certain  constants. 

The  specifications  stated  that  the  minimum  requirement  for 
acceptance  of  the  insulation  should  be  based  on  a  certain 
amount  of  heat  flow  between  the  inside  and  outside  walls  of 
the  section.  Since  no  method  was  provided  for  determining 
the  temperatures  of  the  wall  surfaces,  it  has  been  interpreted 
to  mean  that  total  transmission  (which  includes  the  two  sur- 
face transmissions),  and  not  conduction  of  the  compound 
wall,  was  the  intent  of  the  specification.  The  writer  has 
pointed  out  as  a  result  of  extended  tests*  that  the  Postal  Box 
when  used  as  directed,  is  unreliable  for  even  approximate 
results  and  the  Railway  Age  Gazette**  suggested  editorially, 
that  the  specifications  should  be  revised. 

There  are  four  outstanding  sources  of  error  in  this  box :  ( 1 ) 
use  of  mercury  thermometers,  (2)  radiation  from  the  exposed 
heating  wires,  (3)  placing  the  blanks  too  close  (3  in.)  to- 
gether, (4)  uncertainty  in  determining  the  area  through 
which  the  heat  flows.  This  last  mentioned  source  of  error  is 
in  itself  sufficient  to  condemn  its  use  for  car  sections  with  an 
air  space,  even  if  the  blanks  are  placed  flush  and  tempera- 
ture measurements  are  made  prop)erly. 

A  more  accurate  determination  may  be  made  by  calculating 
the  heat  transmission  (if  the  conductivity  of  each  material 
used  is  known)  than  can  be  found  by  inserting  blanks  of  a 
car  section  in  the  Postal  Test  Box. 

The  study  of  heat  transmission  is  by  no  means  simple,  and 
one  should  approach  the  subject  with  full  appreciation  of  the 
factors  involved.  The  laws  of  conduction,  convection  and 
radiation,  the  various  influences  affecting  surface  transmis- 
sion, the  significance  of  air  space  construction,  together  with 
a  knowledge  of  right  method  of  testing,  should  form  the  basis 
of  a  study  of  the  subject.  Sometimes,  approximate  methods 
will  answer  the  immediate  need  of  the  engineer,  but  this  is 
l^ardly  true  of  the  subject  of  heat  transmission.  It  is  of  first 
"nportance  to  know  the  extent  of  probable  errors  involved  in 
^ny  methods  employed,  and  this  is  occupying  much  of  our 
attention  at  the  Thermal  Plant  of  the  Pennsylvania  State 
College.  It  is  apparently  an  easy  matter  to  make  tests  in  heat 
|i"ansrnission  and  determine  new  constants  for  insulating  and 
Duihiing  materials.  This  has  been  done  to  such  an  extent 
that .  ngineers  have  been  confused  rather  than  helped,  because 
^he  methods  employed  were  not  fully  stated  or  were  not  based 
on  a  scientific  study  of  the  problem. 

Mr.  Allman's  Paper 

T!  :?  article  by  Wm.  N.  Allman  in  your  issue  of  July,  1921, 
<^ont;  ns  many  points  which  may  well  be  studied  by  those 


ever,  his  treatment  of  the  subject  is  not  altogether  satisfying. 
1.     Table   III,   Page  447,   Thermal   Conduction   in   .\ir 
Spaces,  may  be  confusing  in  two  particulars. 

(a)  The  values  under  C  and  K  should  be  transpc^^d.  C 
should  equal  the  B.t.u.  for  the  thickness  given  in  the 
first  column  and  K  the  B.t.u.  for  one  inch  thickness. 
This  typographical  error  has  been  handed  down  from 
the  original  paper  by  Dickinson  and  Van  Dusen 
as  printed  in  the  Journal  of  American  Society  of 
Refrigerating  Engineers,  September.  1916. 

(b)  For  all  practical  purposes  the  value  of  K  may  be 
omitted  from  the  table,  for  it  may  readily  be  misin- 
terpreted. For  two  temperature  differences.  Table 
III  as  given  by  Mr.  Allman  would  read  as  follows: 

Vertical    Ai« 


Table    I — Thermal    Conduction    B.T.U.    Per    24-Hr. 

Spaces  8  In.  High. 


OF 


Width  of 

Temp,  difr 

spaces,  m. 

18d«.  F. 

>    . i         ^  50 

^ 

H 

'.-:/-'. -32 

H 

-.;>■  .26 

H 

■23 

H 

':■■,  -■^  ■■^'22 

« 

■■:,■■■■-  .;.■■.:       22 

H 

22 

1 

22 

Air  Spaces  24  ii 

^ 

,  ..     22.0 

1 

•.■>.-;:..  J9.1 

2 

■.•.•:^.i8.4 

3 

.         .18,7 

High 


Temp.  diff. 
45  deg.  F. 

C 

53 

34 

28 

25 

25 

26 

26 

26 

24 
23 
23 
22 


5^  iesire  to  apply  the  theory  to  practical  problems;  how- 

PennV.  ^•^■-  Jo"™*'.  Ifn-   1918:    Bulletin   No.  30,  Eng.  Exp.  Station.  Thi 
••D  .y***'*  State  College. 
«  ilway  Age  Gazette,  December  22,  1916. 


Corrections  for  radiation  in  the  above  values  may  be  made 
by  applying  the  law  of  Stefan  and  Bolzmann  with  the  proper 
constants.  Also,  to  use  the  table  accurately,  one  must  know 
from  test  or  from  calculation  the  probable  temperature  drop 
through  the  air  space.  A  value  of  1,  the  conduction  per  hour, 
for  spaces  >4  in.  and  over  in  width,  is  a  safe  approximate 
value. 

2.  Does  an  air  space  in  the  wall  of  a  steel  postal  or  re- 
frigerator car  remain  a  dead  air  space  for  a  considerable 
length  of  time?  Probably  not,  and  yet  some  break  in  the 
insulation  as  usually  inserted,  would  not  entirelv  offset  the 
good  effects  of  the  insulation  unless  there  was  a  current  of 
air  through  the  space.  In  general,  it  is  better  to  insert  insu- 
lation in  such  spaces.  Before  one  can  answer  manv  of  the 
questions  about  the  effectiveness  of  air  space  insulation  in 
refrigerator  cars,  we  should  have  accurate  information  about 
the  conditions  before  and  after  cars  have  been  in  service. 

If  the  3 1/^  in.  air  space,  Fig.  2,  was  divided  up  bv  building 
paper  into  three  air  spaces,  each  approximately  1^  in.  in 
width,  there  would  be  added  four  additional  surface  re- 
sistances and  two  additional  air  spaces  and  the  conduction  of 
the  total  air  spaces  would  be  about  54  that  given  for  the  one 
space.  A  calculation  is  later  made  to  show  the  effect  of  such 
arrangement  on  the  total  transmission. 

Tests  on  air  spaces  of  different  construction  show  the  fol- 
lowing results:* 

Table  II— Conduction  Per  Degree  F.  Through  Air  Spaces,  at  IS  Dec.  F. 

Temperature  Difference. 

C 

Conduction;  outer  sur- 
■■  '•-  '    -.  '■'■  -i'             face  to  outer  surface. 
%u         Yl'  ^"'   spac« ■•-*^..v.. 0.286 

Three  IJ^'  air  spaces.... o.l83 

In  our  air  space  tests,  three  cubical  boxes  were  constructed 
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'      about  a  cubical  heating  element,  the  boxes  being  built  up  in 

■  ,      thickness  of  1^  in.,  1  in.  and  Yt.  in.  respectively.     The  re- 
-'' ';   suits  show  that  by  taking  three  Xy^  in.  air  spaces  to  represent 

■  '  an  insulating  value  of  100  per  cent,  three  1  in.  air  spaces 
'v.;    represent  an  insulating  value  of  84  per  cent,  and  three  Yz  in. 
.^  ■    air  spaces  represent  an  insulating  value  of  64  per  cent,  these 
.;.:.  values  being  based  on  conduction. 

: '!'        Tests  on  ^  in.  air  spaces  7J4  in.  high,  gave  the  following 

-;  V  values:    If  three  air  spaces  Y^  iii-  each  in  thickness  represent 

•';•:.    an  insulating  value  of  100  per  cent,  then  two  Y^  ii^-  ^^cK 

\     ;  represent  an  insulating  value  of  79  per  cent  and  one  air 

; "  .  V  space  Y^  i"^-  thick  represents  an  insulating  value  of  59  per 

;■   cent,  based  on  total  temperature  difference,  outside  to  outside. 

;...-'       3.     Sujrjace   Transmission.    Mr.  Allman  states  that  it  is 

;    -■     safe  to  assume  a  surface  conductivity  in  still  air  of  2  B.t.u. 

.  'V   per  square  foot,  but  he  avoids  using  any  value  for  the  out- 

l .  "V  side  surface  and  does  not  explain  why  this  term  is  omitted. 

,    The  above  value  is  on  the  safe  side  for  one  surface,  but  is 

V--  higher  than  we  have  found  recently  at  our  Thermal  Plant 

of  the  Pennsylvania  State  College  for  the  ordinary  insulating 

;-  and  building  materials  subjected  to  natural  convection.   The 

■-}  value  of  K  varies  from  .9  to  2.0  for  one  side  of  a  surface 

■:   x  and  for  materials  of  different  character.    The  average  value 

.-:     from  twenty  tests  on  corkboard  for  ranges  of  different  tem- 

...■.-  perature  differences  from  30  to  70  deg.  F.,  gives  1.1  B.t.u. 

per  hour  for  the  constant.    For  a  smooth  surface  exposed  to 

some  air  movement  the  writer  uses  1.5.    It  is  not  important 

;  V  to  know  very  accurately  the  value  for  surface  transmission 

in  the  case  of  good  insulation,  but  it  becomes  more  and  more 

;       the  determining   factor  as  the  combined   conduction  of  the 

,    •  :•  materials  used  in  a  structure  becomes  greater. 

But  what  is  its  value  for  the  outside  surface  of  a  car, 
,,:/.    subjected  to  high  velocities?    There  is  one  assumption  on 
■J-  the  safe  side,  at  least  until  more  data  is  at  hand,  and  that 
is  to  take  the  temperature  of  the  surface  equal  to  that  of 
the  air;  in  other  words,  to  assume  that  the  heat  is  brushed 
off  the  surface  as  rapidly  as  it  passes  to  tlie  surface.    This 
-    . ,  will  give  a  value  of  outside  surface  transmission  equal  to 
zero.   I  determined  the  values  from  which  the  curves  in  Fig.  1 
in  Mr.  Allman's  paper  was  plotted,  on  a  five-foot  square 
insulated  postal  car  section  with  air  passing  over  the  surface 
.    parallel  to  the  blank,  and  this  gave  a  multiplier  of  2.3  for 
an  air  velocity  of  20  m.p.h.;  that  is,  the  amount  of  heat 
transmitted  was  2.3  times  that  obtained  under  still  air  con- 
ditions.   When  it  is  necessary  to  use  a  multiplier  for  high 
,,.   velocities,  I  would  recommend  the  value  of  3. 

Exactly  how  is  the  heat  conducted  away  from  a  surface? 
This  is  an  interesting  question  to  many  and  offers  the  basis 
for  further  analysis.  In  Fig.  1,  is  reproduced  a  curve  from 
the  center  of  a  2  ft.  square  blank  of  corkboard  1  in.  thick, 

■  ^ .    in  still  air.    It  will  be  observed  that  readings  were  taken  by 
.         about  1/16  in.  intervals  close  to  the  surface  and  then  further 

apart  as  the  distance  from  the  surface  becomes  greater.   The 

v  -     drop  in  temperature  is  rapid  during  the  first  inch,  and  at 

'       two  inches  from  the  surface  the  room  temperature  has  nearly 

been  reached.    Half  of  the  total  drop  occurs  within  %  in. 

from  the  surface. 

One  of  the  purposes  of  obtaining  the  surface  gradients  is 
:    •    to  study  the  effect  of  convection  currents,  for  these  changes 
..';  in  temperature  are  due  to  the  natural  movement  of  air  caused 
v\%  by  the  absorption  of  heat  along  the  face  of  the  plate,  corre- 
..  :  -  sponding  to  the  conditions  of  the  outside  wall  of  a  car  in 
still  air.   In  most  cases  of  thicker  insulation,  as  here  shown, 
the   average   outside  temperature   will   not   be   reached   for 
two  feet  or  more.    It  is  therefore  important  to  note  carefully 
where  the  outside  temperature  is  observed. 
:  •,        To  obtain  the  outside  coefficient  (Kg)   of  surface  trans- 
mission in  Fig.  1 , 

H  =:  Kj  (Tj  —  Tj),  where 
-"  V       H  is  the  heat  flow  per  sq.  ft., 

Ti  is  the  temperature  of  the  surface  and 


Tj  the  temperature  of  the  air  passing  to  the  lower  surface 
of  the  plate, 

10.185  =  K2  (45.5 —34.6). 

Kg  =  .93  B.t.u.  per  deg.  F.  difference. 

The  heat  resisting  or  insulating  value  of  this  surface 
would  be  equivalent  to  that  of  Yi  ^^-  corkboard,  which  is 
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Fig.  1 — Surface  Gradient  of  a  Corkboard  Blanl< — Natural  Convection 

In  this  test  one-ha'.f  the  total  temperature  drop  occurred  within  J4  in.  from 
the  surface.  This  brings  out  the  importance  of  the  air  near  the  surface 
influencinij:  heat  transmission. 

the  value  for  the  conditions  of  this  test  and  is  approximately 
true  for  the  average  condition  of  good  insulation. 

Not  much  of  value  has  been  added  to  our  knowledge  of 
surface  transmission  since  the  classic  researches  of  Peclet 
published  in  1829,  and  the  later  work  of  Grashof  and 
Rietschel.  The  accurate  determination  of  surface  effects  calls 
for  refined  methods  of  measuring  heat  flow  and  temperatures. 
At  the  Thermal  Plant  of  the  Pennsylvania  State  College,  we 
are  extending  our  previous  work  with  greater  accuracy.  The 
new  test  plate  which  is  3  ft.  square,  including  the  guard  ring, 
may  be  used  in  a  constant  temperature  room  for  determining, 
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Fig.  2 — Representative   Section   of  Steel    Passenger  Car  Wall 

at  the  same  time,  both  surface  transmission  and  conduction. 
One  distinct  advantage  of  this  plate  over  the  box  method  of 
testing  is  apparent  in  the  case  of  testing  high  temperature 
insulation,  as  boiler  lagging  in  locomotives;  the  temperature 
and  heating  conditions  can  be  made  similar  to  those  on  the 
boiler. 

4.  Constants.  Mr.  Allman  gives  in  his  Table  IV,  values 
for  many  materials  from  tests  by  the  Union  Pacific  in  I'H*^- 
Unfortunately  he  does  not  state  how  these  constants  for  heat 
transmission  were  determined.  Are  the  values  for  conduc- 
tivity or  for  total  heat  transmission  (which  includes  the 
surface  effects)  ?  He  uses  them  in  his  equation  as  if  they 
were  conductivity  but  they  are  total  transmission  values  if 
obtained  by  the  Postal  Box  as  designed  and  used  according 
to  the  instructions,  or  by  any  method  where  surface  tempera- 
tures were  not  observed.  While  the  results  of  some  of  the 
materials  check  fairly  well  with  later  accepted  values,  these 
tests  do  not  bear  the  marks  of  results  from  a  scientific  inves- 
tigation.   The  values  should  not  be  accepted,  at  least  not 
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until  the  methods  by  which  they  were  obtained  are /fully 
stated.  In  the  table  "weight  per  sq.  ft."  evidently  refers 
to  the  weight  in  ounces  for  the  thickness  given  and  the 
B.t.u.  per  sq.  ft.  per  deg.  F.  difference  in  temperature  per  24 
hrs.,  is  evidently  per  inch  thickness,  and  not  for  the  thickness 
of  the  test  blank.  This  is  inferred  from  values  such  as  for 
"Headlining"  where  it  gives  a  value  for  %  in.  thickness  as 
15.816  B.t.u.  per  24  hr.,  and  the  next  line  gives  14.328 
B.t.u.  for  31/32  in.  thickness.  Mr.  AUman  uses  the  value 
for  3-ply  salamander  as  if  the  table  gave  the  value  for 
conductivity  for  ^  in.  instead  of  per  inch. 

The  table  for  thermal  conductivity  as  determined  by  the 
Bureau  of  Standards  by  the  plate  method,  and  which  is  given 
in  his  Table  II,  page  445,  is  unquestionably  the  most  trust- 
worthy recent  table  of  constants  for  conduction  for  materials 
used  in  car  and  other  temperature  insulation. 

5.  Calculations.  Fig.  2  is  the  same  as  used  by  Mr. 
Allman  and  is  reproduced  to  examine  into  different  methods 
of  calculation.  Mr.  Allman  calculates  the  total  transmission 
H  p)er  hour  for  1  deg.  F.  difference,  between  the  inside  and 
outside  temperatures,  from  the  general  equation  for  a  com- 
pound wall;  2 

H  =  


If  the  air  space  is  included  and  its  value  taken  as  1 
1 
H  =  —  .305  B.t.u.  per  hr. 


1 


.75 


+ 


+  1 


(3) 


1.5  .466 

or  7.32  B.t.u.  per  24  hrs 

which  safely  falls  within  the  limits. 

If  the  air  space  was  filled  with  mineral  wool,  or  an  equally 
good  insulation,  the  probable  total  transmission  would  be: 

1 
H  =  =  .068  B.tu.  per  hr. 


1 


.75 


+ 


+ 


3.5 


>288 


where 


1  d  di  da  1 

—  +  -  +  -  +  —  +  etc.  +  — 

JVj  C  Cj  C2  -l^j 

Kj  =r  Inner  surface  conduction. 
K2  =  Outer  surface  conduction, 
d,  dj,  d,,  etc. 


c,  c,,   Co,  etc. 


Mr. 


Thickness  of  each  element  in  wall. 
Thermal  conductivity   (per  hour)    of 
elements    corresponding    to    thickness 
d,  di,  dj,  etc.  per  inch  thickness  per 
sq.  ft.  per  deg.  F. 
Allman   uses  but   one  value   for   surface   resistance 
1 
which  he  calls  — ,  but  does  not  state  if  this  is  for  one  or 

K 
for  two  surfaces.   When  the  formula  is  to  apply  to  total  tem- 
perature difference  between  inside   (T^)   and  outside   (T2) 
temperatures,   the   above   formula   should   be   multiplied   by 
(T.-T^). 
For  Fig.  2 :                         1 
H  =  


'A  + 


surface 


.125 
322 

steel 


,/:> 


+ 


+    1    + 


.2055 

salamander 


air 


.0625 
322 

steel 


=  .194  B.t.u.  per  hr.  per  sq.  ft.  per  in.  thickness  per  deg,  F 
difference  in  temperature, 

or  4.656  B.t.u.  per  24  hrs (1) 

which  he  states  is  well  within  the  figure  8  B.t.u.  as  stipulated 
by  the  Post  Office  Department.  For  all  practical  purposes  the 
effect  of  conductivity  of  the  steel  plates  may  be  omitted,  as 
they  would  change  the  final  values  only  about  %  of  one 
per  cent,  so  that  the  second  and  fifth  terms  in  the  denominator 
will  disappear.  The  value  for  salamander  from  the  Union 
Pacific  table  would  be  .274  B.t.u.  per  inch  if  the  table  gives 
conductivity  (and  if  it  is  correctly  determined),  but  as 
pointed  out,  this  table  evidently  gives  total  transmission  and 
the  probable  value  of  its  conductivity  figures  to  be  .466.  We 
will  first  omit  the  value  for  the  air  space  on  the  assumption 
that  it  is  not  a  dead  air  space,  giving  for  the  heat  trans- 
mission, H,  for  Fig;.  2;  y 
11  ^ 
H  =  =  =  .435    B.t.u.   per  hr. 


I  :> 


1.297 


1.5 


+ 


.466 


inner  surface  salamander 


«r  10.4  B.t.u.  per  24  hrs 

which  is  not  within  the  limits  specified. 


(2) 


1,5  .466 

or  1.63  B.tu.  per  24  hrs. . (4) 

If  the  air  spaces  had  been  divided  up  by  building  paper 
into  three  air  spaces  of  approximately  1  in.  thick  each  (see 
Table  II),  the  total  transmission  would  be: 

1 
H  = —  .147  B.t.u.  per  hr. 


1 


.75 


1 


+ 


+ 


,219 


1,5           .466 
or  3.528  B.t.u.  per  24  hrs (5) 

If  the  specifications  are  interpreted  literally  and  the 
amount  of  heat  transmitted  is  measured  between  the  inside 

1 
and  outside  walls,  the  term  —  would  be  omitted  frcMn  Equa- 

1.5 
tion  3,  giving  9.19  B.t.u.  per  24  hrs.    The  writer  believes 
this  to  be  the  rational  method  of  specifying  the  requirements 
in  a  car  section. 

The  same  methods  as  applied  to  Fig.  2  may  be  applied 
to  a  refrigerator  car  section  and  anyone  may  figure  for  him- 
self the  probable  heat  transmission  through  a  compound  wall. 

The  above  calculations  do  not  go  into  questions  of  heat 
transmitted  through  braces,  struts  and  rigid  members  of  a 
structure  which  require  a  separate  analysis,  aside  frwn  the 
purpose  of  this  paper. 

The  several  methods  of  applying  the  general  formula  are 
presented  to  indicate  (1)  the  necessity  for  knowing  the  con- 
dition of  the  structure  and  (2)  the  function  of  a  dead  air 
space  compared  with  the  same  space  filled  with  a  good 
insulator. 

Further  Investigations.  More  extended  scientific  investi- 
gations are  needed  on  the  following  projects  in  order  to  assist 
in  the  better  design  of  insulated  walls.  The  railroads  are 
directly  concerned  with  research  work  along  these  lines: 

1.  Surface  transmission  in  still  air. 

2.  Surface  transmission  in  moving  air. 
Surface  transmission  as  affected  by  humiditj-  and  by 

rain. 
Conduction  as  affected  by  moisture. 
Effect  of  radiation  as  a  correction  factor. 
Heat  transmission  of  walls  in  place. 
Influence  of  struts  in  a  compound  wall. 


0. 

4. 
5. 
6. 
7. 


\^'oMEN  Employees  ix  R.\ilro.\d  Ser^ce.— The  classification 
of  womeii  employees  of  Class  I  roads  for  the  year  1920,  shows 
that  female  employees  are  engaged  in  many  different  classes  of 
service.  In  the  shops,  there  are  small  numbers  listed  as  black- 
smiths' helpers,  boiler  makers'  helpers,  machinists'  helpers  and 
molders'  and  coremakers'  helpers.  In  roundhouse  work,  ap- 
proximately 200  are  employed  wiping  engines,  with  smaller  num- 
bers employed  cleaning  headlights  and  lanterns,  supplying  en- 
gines and  operating  turntables.  More  women  are  employed  in 
car  work  than  in  any  other  branch  of  the  mechanical  department, 
the  majority  being  listed  as  clerks  and  laborers.  In  addition, 
there  are  about  100  upholsterers  and  seamtresses,  50  pattern 
makers'  helpers  and  about  90  painters'  helpers,  the  remainder 
being  listed  as  pattern  makers'  helpers,  coach  and  car  carpenters' 
and  repairers'  helpers  and  car  inspectors'  helpers. 
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A  Welded  Locomotive  Tender  Tank 

BYJ.W.  MURPHY 
General  Foreman,  Boston  &  Albany,  West  Springfield,  Mass. 

About  six  months  ago,  the  Boston  &  Albany  built  at  its 
West  Springfield  shops  a  tender  tank  of  8,000  gals,  capacity, 
which  was  constructed  entirely  by  welding  the  parts  together 
by  the  electric  arc  process.  So  far  as  is  known,  this  is  the 
first  departure  from  the  customary  riveted  type  construction 
for  tender  tanks. 

Considerable  experience  had  been  gained  with  electric 
welding,  particularly  in  boiler  work,  and  in  view  of  the  suc- 
cessful results  obtained  and  the  adaptability  of  this  process 
for  welding  seams  of  tanks,  it  was  decided  to  construct  a 
complete  tank  by  electric  arc  welding.  In  the  case  of  a 
riveted  joint,  considerable  time  is  required  for  laying  out 
and  punching  rivet  holes  and  caulking.  This  work  is  not 
necessary  in  the  case  of  electrically  welded  joints.  Riveted 
joints  cannot  equal  in  strength  the  solid  plate  on  account 
of  the  loss  of  metal  at  rivet  holes,  but  welded  joints  if 
properly  made  have  the  strength  of  solid  plate.  It  is  recog- 
nized that  the  welded  joint  is  strong  and  reliable  and  in  the 
case  of  tank  work  there  is  the  added  advantage  of  freedom 
from  leakage. 

The  electric  welding  process  is  superior  to  the  oxy- 
acetylene  process  for  certain  kinds  of  work  and  is  peculiarly 
adaptable  for  joining  plates  and  welding  seams.  Oxy- 
acet^lene  welding  can  be  used  successfully  in  many  kinds  of 
repair  work,  but  it  is  difficult  to  weld  steel  plates  or  sheets 
by  this  process  on  account  of  buckling  and  bulging  pro- 
duced by  the  heat. 

The  manner  in  which  the  sheets  were  welded  to  the  tank 


raately  1,200  linear  feet  of  welding  was  done.     The  follow- 
ing tabulation  shows  the  welding  work  in  detail: 

Butt-welded    seams    yi    in.    plate 95  ft. 

8   Reinforcing  tees,   3'/^    in.   by   3J4    in.   by    ^   in 550  ft. 

10   Tank   angles,   2^1    in.   by   2J4    in.   by   5/16   in T. .  410  ft. 

23   Side  tees,  3>4   in.  by  3J4   in.  by   H  in 120  ft. 

Beading  at  coal  side 25  ft. 

ToUl   linear   feet   of   welding 1,200  ft. 

The  safety  appliances  and  tank  lugs  are  riveted  to  the 
sheet.    The  completed  tank  is  26  ft.  long,  10  ft.  wide  and  5 


h'^^'^        /BoHom  Sheef         , 

^ 1 ..-w^ 
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Fig.    1 — Detail    of   Joint    Between    Angle    and    Sheets 

ft.  2  in.  high,  having  a  capacity  of  8,000  gals,  of  water  and 
12  tons  of  coal..  It  is  supported  on  a  cast  steel  underframe 
and  is  used  with  a  Pacific  type  locomotive  in  passenger  serv- 
ice. The  photograph  shows  the  appearance  of  the  completed 
tank,  the  absence  of  rivet  heads  being  particularly  noticeable. 


/ 


Fig.  2 — All  Seams  In  This  Tender  Were  Joined  by  Electric  Welding 


angles  is  shown  by  Fig.  1.  This  is  a  satisfactory  method 
as  the  welding  can  be  done  readily  at  reasonable  cost  and 
the  strength  of  the  joint  is  in  excess  of  that  usually  obtained 
by  the  riveted  type  of  construction.  The  side  plates  are 
butt-welded  and  the  tank  braces  and  splash  plates  are  after- 
wards securely  ^welded  to  the  side  sheets.  The  whole  con- 
struction results  in  a  water-tight  tank  of  good  appearance 
and  great  strength. 

In   assembling  the  various  parts   of  the  tank,   approxi- 


The  welded  method  of  construction  eliminates  the  neces- 
sity of  punching  rivet  holes  in  sheets,  tees  and  angles  anl 
there  appears  to  be  less  likelihood  of  leaks  developing  '<  i 
service.  It  is  expected,  therefore,  that  the  cost  of  maintenance 
will  be  reduced.  The  welded  tank  has  been  in  service  fi^ 
about  six  months  and  no  defects  of  any  kind  have  developei:. 
Those  who  have  had  experience  with  the  welded  tender  tan^c 
feel  confident  that  this  type  will  gradually  supplant  the 
customary  riveted  construction. 


Cost  of  Operating  Obsolete  Machine  Tools 

Problems  Arising  in  Its  Determination;  The  Cost 
of     Manufacturing     Finished     Railway     Material 

BY  R.   S.   MENNIE  '    ^ 


IN  any  comparison  between  the  machine  tool  equipment  of 
an  average  railroad  shop  and  that  of  a  modem  manufac- 
turing plant,  it  will  be  quite  evident  that  the  latter  is  al- 
most invariably  provided  with  superior  facilities.  It  will  be 
found  that  antiquated  machines  are  constantly  used  in  rail- 
road shops,  which  would  not  be  tolerated  in  a  successful 
manufacturing  establishment. 

To  account  for  this  fact  we  should  remember  that  railroad 
shops  are  not  engaged  in  the  production  of  articles  which 
must  be  sold  at  a  profit.  It  is  true  that  the  railroad  as  a 
whole  must  operate  at  a  profit  or  face  ultimate  disaster,  but 
unfortunately  this  necessity  has  not  the  same  direct  bearing 
upon  shop  conditions  that  obtains  in  the  industrial  field. 

Manufacturing  companies  usually  have  separate  selling 
and  shop  organizations.  Shop  operations  have  a  funda- 
mental importance,  exerting  an  immediate  and  vital  effect 
upon  the  entire  business.  If  these  operations  are  conducted 
with  waste  or  inefficiency,  it  is  only  under  exceptional  cir- 
cumstances that  the  selling  end  of  the  organization  can  offset 
this  loss  by  obtaining  higher  prices.  Consequently,  all  fac- 
tory matters  having  any  effect  upon  the  cost  of  manufacture 
are  closely  observed  and  by  means  of  accurate  accounting  sys- 
tems the  management  is  able  to  locate  inefficient  conditions 
and  apply  corrective  measures  without  expensive  delay.  We 
can  therefore  readily  understand  why  obsolete  machinery  is 
quickly  dispensed  with  under  the  urge  of  modern  competi- 
tive production  methods. 

Cost  Information  Necessary 

In  a  railroad  shop,  however,  due  to  the  absence  of  any 
real  cost  accounting  system,  it  is  impossible  to  show  from 
day  to  day  the  exact  cost  of  each  unit  of  work  done  on  these 
antiquated  tools.  If  railroad  shop  officers  had  at  their  dis- 
posal accurate  accounting  methods  similar  to  those  used  in  the 
industrial  field  it  would  be  a  simple  matter  to  compare  the 
cost  of  certain  items  of  work  performed  on  obsolete  machines 
and  the  same  operations  handled  with  modern  facilities. 
Having  unquestionable  and  reliable  information  very  little 
further  argument  would  be  necessary  to  convince  the  man- 
agement as  to  the  advisability  of  installing  new  equipment. 

It  is  of  slight  value,  however,  to  enlarge  upon  what  might 
be  accomplished  under  certain  ideal  conditions  unless  one  is 
prepared  to  show  how  these  conditions  can  be  brought  about. 
It  will  no  doubt  require  a  considerable  period  to  introduce 
and  develop  cost  accounting  systems  for  railroad  shops  to  a 
state  of  practical  perfection.  In  the  meantime  it  may  be  of 
interest  to  discuss  present  possibilities  and  the  problem  be- 
fore many  shop  officers  of  presenting  facts  to  the  manage- 
ment in  a  logical  and  convincing  manner  regarding  the 
economic  necessity  for  new  machiner}'. 

Requests  for  Machinery  Without  Facts  Are   Unsatisfactory 

The  usual  procedure  on  the  part  of  local  shop  officers  is  to 
obtain  new  machine  tools  by  what  might  be  called  the  "agi- 
tation method."  Through  persistent  correspondence,  con- 
versation and  other  propaganda  it  is  quite  possible  eventually 
to  bring  the  management  to  the  required  state  of  mind,  where- 
upon authority  is  granted  for  the  necessary  new  facilities. 
The  length  of  time  that  transpires  in  accomplishing  this 
much  desired  result  depends  largely  upon  financial  conditions 
and  whether  or  not  the  higher  officers  have  become  somewhat 
immune  apd  do  not  readily  react  to  requests  for  jxirchases 


upon  the  basis  of  estimated  savings  which  in  the  past  have  not 
always  materialized.  In  fact,  there  is  at  times  a  decided 
inertia  in  regard  to  these  expenditures. 

However,  as  the  cumulative  effect  of  persistent  small  ef- 
forts is  sufficient  to  overcome  a  comparatively  great  inertia, 
mechanical  department  men  have  gradually  been  able  to  re- 
place some  old  machiner}-.  The  process  is  slow,  at  times  dis- 
couraging, and  the  money  lost  by  inefficient  shop  operations 
during  the  period  of  agitation  is  frequently  sufficient  to  pay 
for  the  new  tools  with  a  considerable  surplus  in  addition. 

Matters  of  this  kind  are  often  a  great  puzzle  to  shop  men 
and  others  not  perhaps  familiar  with  all  phases  of  the  situa- 
tion. Consider  the  case  of  a  machinist  whose  work  consists 
in  the  daily  operation  of  an  old  lathe  that  should  have  been 
scrapped  10  or  15  years  ago.  When  he  makes  the  necessary 
adjustments  for  a  cut,  perhaps  one-half  of  what  might  be 
taken  on  a  modern  machine,  and  sets  the  feed  to  correspond, 
he  knows  beyond  questicm  that  here  is  a  waste  involving 
many  dollars.  Consequently,  his  attitude  toward  any  cam- 
paign for  economy  inaugurated  by  the  management  is  at  times 
tainted  with  a  touch  of  sarcasm. 

Nevertheless,  while  a  mechanic  or  shop  officer  may  be  abso- 
lutely confident  in  his  own  mind  that  big  savings  could  be 
made  by  installing  new  machinery,  He  is  frequently  at  a  loss 
when  the  time  comes  to  demonstrate  just  what  the  anticipated 
savings  would  amount  to  in  dollars  and  the  exact  manner  in 
which  his  conclusions  are  arrived  at.  What  the  business  man 
in  charge  of  a  railroad  company's  finances  must  have  is  a 
clear  statement  of  facts,  showing  beyond  question  that  the 
proposed  investment  will  be  profitable. 

Preparation  of  Comparative  Cost  Statements 

The  preparation  of  such  statements  in  the  absence  of  a 
suitable  cost  accounting  system  can  perhaps  best  be  accom- 
plished by  making  a  careful  analysis  of  operations  performed 
on  each  machine.  The  number  of  units  produced  under  nor- 
mal working  conditions  should  be  ascertained,  together  with 
the  cost  of  labor,  power,  belting  and  every  possible  item  of 
expense.  The  initial  investment  should  also  be  obtained  and 
all  capital  charges  included  in  the  itemized  statement  of  oper- 
ating cost.  The  following  examples  will  serve  as  a  guide  and 
may  possibly  be  of  some  assistance  to  those  not  familiar  with 
matters  of  this  kind. 

The  first  is  a  simple  statement  showing  the  annual  operat- 
mg  cost  of  an  obsolete  37-in.  vertical  boring  mill,  installed 
about  30  years  ago  at  a  total  cost  of  $3,800,  including 
foundation,  countershaft,  belting  and  all  incidentals  The 
average  production  obtainable  from  this  machine  in  the  hands 
of  a  competent  mechanic  is  three  units  a  day,  or  900  a  year 
with  a  power  consumption  of  approximately  20,000  horse- 
power-hours. 

With  the  above  information  at  hand  a  statement  may  then 
be  prepared  somewhat  as  follows: 

Estimated  Operating  Cost  of   Old   37  in.   Bomkg  Mill 

Interest  on  investment:  $3,800  at  6  per  cent  •ooo  nn 

Depreciation :  $3,800  at  S  per  cent 'fonnJ! 

.Maintenance:  $3,800  at  4  per  cent icaJS 

Insurance  and  taxes:  $3,800  at  3  per  cent.  ..    iil'SJ 

Labor:  85c.  per  hour,  2,400  hours  a  year o  niniSi 

Power:  19,200  horsepower-hours  at  2c 'SilXS 

Oil      wai^te    and    <rrra<tr  ■" * *  •        384.00 

wu,   waste  ana  grease ,, ...... ,,, ^ ^. .. .^j 4... ;. ^  qq 

Total  annual  operating  cost ......  ^...,  ^..  . . . ; ! $3,148.00 

As  this  machine  produces  a  total  of  900  units  a  year  the 
cost  per  unit  will  be  $3,148.00  -h  900  =  $3.50.     In  making 


551 


550 


RAILWAY     MECHANICAL     ENGINEER 


Vol-  93.  No.  9 


A  Welded  Locomotive  Tender  Tank 

BY  J.  W.  MURPHY 
General  Foreman.  Boston  &  Albany,  West  Springfield,  Mass. 

About  six  months  ago,  the  Boston  &  Albany  built  at  its 
West-Sprinufit'ld  shops  a  tender  tank  of  S.UUO  gals,  capacity, 
which  \va.-  i onstructed  entirely  by  wekii^g  the  parts  together 
by  the  electric  arc  process.  So  far  as  is  known,  this  is  the 
tirst  departure  from  the  customan  rivctid  type  construction 
for   tender  tanks. 

Considerable  experience  had  been  gaiite(l  with  electric 
Welding,  particularly  in  boiler  work,  and  in  view  of  the  suc- 
cessful results  obtained  and  the  adaj)tal>ility  of  this  process 
for  welding  seams  f)f  tanks,  it  wa>  decicKd  to  construct  a 
eonij»lete  tank  by  ekctric  arc  weUling.  In  thi-  case  of  a 
riveted  joint,  considerable  time  is  rec[uired  for  laying  out 
and  punching  rivet  holes  and  caulking.  This  work  is  not 
necessary  in  tlie  case  of  electrically  wtlded  joints.  Riveted 
joints  cannot  equal  in  strength  tiie  sobd  phite  on  account 
of  the  loss  of  metal  at  rivet  holes,  but  welded  joints  if 
properly  made  have  the  strength  of  -olid  plate.  It  is  recog- 
nized tliat  the  welded  joint  is  strong  and  reliabU'  ;ind  in  the 
case  of  tank  work  there  is  the  added  advantaire  <>f  freedom 
from  leakage. 

The  electric  welding  proce.^s  is  .<uj)erior  to  the  oxy- 
acetylene  process  for  certain  kinds  of  work  and  is  peculiarly 
adaptable  for  joining  plates  and  welding  seatns.  ()x\ - 
acetylene  welding  can  be  used  successfully  in  nian\  kinds  of 
repair  work,  but  it  is  difficult  to  weld  >W*.-\  plates  or  sheets 
by  this  process  on  account  of  buckling  and  bulging  {)ro- 
duced  by  the  heat. 

The  manner  in  which  the  sheets  were  welded  to  the  tank 


mately  1,200  linear  feet  of  welding  was  done.     The  follow- 
ing  tabulation  shows  the  welding  work  in  detail: 

Butt-welded    seams    14    in.    plate _95  ft 

S   Reinforcing   tees.   3'j    in.    bv   3;-^    in.    bv    ifi    in 550  ft. 

10    Tank    angles,   2:i    in.    bv    Zyi    in.    bv   5    16   m 410  ft. 

23   Side  tees,  3I2   in.  by  3',  2   in.  by   ^s  in 120  ft. 

Heading  at  coal   side 25  ft. 

Total    linear    feet    of    welding 1.2O0  ft. 

The  safety  appliances  and  tank  lugs  are  riveted  to  the 
sheet.     The  completed  tank  is  2d  ft.  long.  Kt  ft.  wide  and  .^ 
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Fig.    1 — Detail    of    Joint    Between    Angle    and    Sheets 

ft.  2  in.  high,  having  a  capacity  of  N.dOti  gal?,  of  water  and 
12  tons  of  coal.  It  is  supported  on  a  cast  steel  underfranu 
and  is  used  with  a  Pacific  type  locomotive  in  passenger  serv- 
ice. The  photograph  .'ihows  the  ap}>earan(.e  of  jjJii.  completed 
tank,  the  ab.sence  of  rivet  heads  being  [larticularly  noticeable. 


Fig.  2 — All  Seams  In  This  Tender  Were  Joined   by   Electric  Welding 


angles  is  shown  by  Tig.  1.  This  is  a  satisfactory  method 
as  the  welding  can  be  done  readily  at  rea.sonable  cost  and 
the  strength  of  the  joint  is  in  excess  of  that  usually  obtained 
by  the  riveted  type  of  construction.  The  side  plates  are 
butt-welded  and  the  tank  braces  and  splash  plates  are  after- 
wards .-eeurely  welded  to  the  side  .'iheets.  The  whole  con- 
struction results  in  a  water-tight  tank  of  good  appearance 
and  great  strength. 

In   a.-sembling   tlu-   various   parts   of   the   tank,    approxi- 


The  welded  method  of  construction  eliminates  the  nect 
sity  of  punching  rivet  holes  in  sheets,  tees  and  angles  af 
there  appears  to  Ije  less  likelihood  of  leaks  developing 
service.  It  is  expected,  therefore,  that  the  cost  of  maintenau 
will  be  reduced.  The  welded  tank  has  been  in  service  *• 
about  six  months  and  no  defects  of  any  kind  have  developc 
Those  who  have  had  experience  with  the  welded  tender  tai 
feel  confident  that  this  type  will  gradually  supplant  t 
customarv  riveted  construction. 
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Cost  of  Operating  Obsolete  Machine  Tools 

Problems  Arising  in  Its  Determination:  The  Cost 
of     Manufactnring     Finished     Railway     Material 

BY    R.   S.   MENME 


IX  any  Lomparison  between  tlie  machine  tool  e(iuipmeiit  of 
an  average  railroad  shop  and  that  of  a  modern  manufac- 
turing plant,  it  will  be  (juite  evident  that  the  latter  is  al- 
most invariably  provided  with  superior  facilities.  It  will  be 
found  that  antiquated  machines  are  constantly  used  in  rail- 
road shops,  which  would  not  be  tolerated  in  a  successful 
manufacturing  establishment. 

To  account  for  this  fact  we  should  remember  that  railroad 
shops  are  not  engaged  in  the  production  of  articles  which 
must  be  sold  at  a  protit.  It  is  true  that  the  railroad  as  a 
whole  must  operate  at  a  protit  or  face  ultimate  disaster,  but 
unfortunately  this  necessity  has  not  the  same  direct  bearing 
upon  shop  conditions  that  obtains  in  the  industrial  field. 

Manufacturing  companies  usually  have  separate  selling 
and  shop  organizations.  Shop  operations  have  a  funda- 
mental importance,  exerting  an  immediate  and  vital  effect 
u])on  the  entire  business.  If  these  operations  are  conducted 
with  waste  or  inefficiency,  it  is  only  under  exceptional  cir- 
i  umstances  that  the  .-ielling  end  of  the  organization  can  offset 
this  loss  l)y  obtaining  higher  prices.  Consequently,  all  fac- 
tory- matters  having  any  effect  upon  the  cost  of  manufacture 
are  closely  obser\ed  and  by  means  of  accurate  accounting  sys- 
tems the  management  is  able  to  locate  inefficient  conditions 
ind  apply  corrective  measures  without  expensive  delay.  We 
can  therefore  readily  understand  why  obsolete  machinery  is 
<|uickly  dispensed  with  under  the  urge  of  modern  competi- 
tive production  methods.    .         ■    . 

Cotit    Information    lNere!<sary 

In  a  railroad  shop,  however,  due  to  the  absence  of  any 
real  cost  accounting  system,  it  is  impossible  to  show  from 
<la\  to  day  the  exact  co.st  of  each  unit  of  work  done  on  these 
intiquated  tools.  If  railroad  .«hop  officers  had  at  their  dis- 
jtosal  accurate  accounting  methods  similar  to  tho.'^e  used  in  the 
industrial  field  it  would  l)e  a  simple  matter  to  compare  the 
cost  of  certain  items  of  work  performed  on  ol)Solete  machines 
and  the  same  operations  handled  with  modern  facilities. 
Having  unquestionable  and  reliable  information  very  little 
further  argument  would  be  necessary  to  convince  the  man- 
agement as  to  the  advisability  of  installing  new  equipment. 

It  is  of  slight  value,  however,  to  enlarge  upon  what  might 
be  accomplished  under  certain  ideal  conditions  unless  one  is 
■prepared  to  show  how  the.^e  conditions  can  be  brought  about. 
It  will  no  doul)t  require  a  considerable  period  to  introduce 
md  develop  cost  accounting  systems  for  railroad  shojis  to  a 
>tate  of  practical  perfection.  In  the  meantime  it  may  be  of 
interest  to  discuss  present  possibilities  and  the  problem  be- 
fore many  shop  officers  of  presenting  facts  to  the  manage- 
ment in  a  logical  and  convincing  manner  regarding  the 
i( onomic  necessity  for  new  niachiner}-. 

Requests   for   Machinery   Without    Farts.    .Are    Unsati!-fat'tor> 

The  usual  ])rocedure  on  the  part  of  local  shop  officers  is  to 

)btain  new  machine  tools  Ijy  what  might  be  called  the  "agi- 
tation method.'"  Through  persistent  correspondence,  con- 
versation and  other  propaganda  it  is  (luitc  [)ossible  eventually 
TO  bring  the  management  to  the  required  state  of  mind,  where- 

ipon   authority   is  granted   for  the  necessary  new  facilities. 

The  length  of  time  that  transpires  in  accomplishing  this 
much  desired  re-ult  dejiends  largely  upon  financial  conditions 

md  whether  or  not  the  higher  officers  hrive  become  somewhat 
immune  apd  do  not  readily  react  to  recjuests  for  purchases 


upon  the  ba.-i>  of  e>liinate(i  >aving>  whicli  in  the  j)a>t  have  not 
always  materialized.  In  fact,  there  is  at  time.-  a  decided 
inertia  in  regard  to  tliese  expenditures. 

However,  as  the  cumulative  effect  of  i)ersistent  small  ef- 
forts is  sufficient  to  overcome  a  comparatively  great  inertia, 
mechanical  department  men  have  graduallv  been  able  to  re- 
place some  old  machiner\ .  ihe  ])roce.ss  is  slow,  at  times  dis- 
couraging, and  the  mone}  lost  by  inefficient  shop  operations 
during  the  period  of  agitation  is  frequently  sufficient  to  pav 
for  the  new  tools  with  a  considerable  surplus  in  addition. 

Matters  of  this  kind  are  often  a  great  puzzle  to  shop  men 
and  others  not  perhaps  familiar  with  all  phases  of  the  situa- 
tion. Consider  the  case  of  a  machinist  who.se  work  consists 
in  the  daily  operation  of  an  old  lathe  that  should  have  been 
scrapped  10  or  15  years  ago.  When  he  makes  the  necessarv 
adjustments  for  a  cut,  perhaps  one-half  of  what  might  Ije 
taken  on  a  modern  machine,  and  sets  the  feed  to  correspond, 
he  knows  l)eyond  question  that  here  is  a  waste  involving 
many  dollars.  Consequently,  his  attitude  toward  any  cam- 
paign for  economy  inaugurated  b>-  the  management  is  at  times 
tainted  with  a  touch  of  sarcasm. 

Nevertheless,  while  a  mechanic  or  shop  officer  mav  l>e  ab.<o- 
lutely  confident  in  his  own  mind  that  big  savings  could  be 
made  In-  installing  new  machinery,  he  is  frefjuently  at  a  loss 
when  the  time  comes  to  demonstrate  just  what  the  anticipated 
savings  would  amount  to  in  dollars  and  the  exact  manner  in 
which  his  conclusions  are  arrived  at.  What  the  business  man 
in  charge  of  a  railroad  company's  finances  must  have  is  a 
clear  statement  of  facts,  showing  beyond  question  that  the 
propo.^ed  investment  will  be  profitable. 

Preparation  of  Comparative  Cost  Statements 

The  preparation  of  such  statements  in  the  absence  of  a 
suitable  cost  accounting  .system  can  perhaps  best  be  accom- 
|)lished  by  making  a  careful  analy.sis  of  o|>erations  performed 
on  each  machine.  The  number  of  units  produced  under  nor- 
mal working  conditions  should  Ik^  ascertained,  together  with 
the  cost  of  labor,  power,  belting  and  ever}-  possible  item  of 
expen.^e.  The  initial  investment  should  also  l>e  obtained  and 
all  capital  charges  included  in  the  itemized  statement  of  oper- 
ating cost.  The  following  examples  will  .ser\-e  as  a  guide  and 
may  possibly  be  of  some  a-^sistance  to  those  not  familiar  with 
matters  of  this  kind. 

Ihe  first  is  a  simple  statement  showing  the  annual  operat- 
ing cost  of  an  obsolete  37-in.  vertical  l>oring  mill,  installed 
about  .^O  years  ago  at  a  total  cost  of  $3,800.  including 
foundation,  countershaft,  belting  and  all  incidentals.  The 
average  production  obtainable  fwm  this  machine  in  the  hands 
of  a  competent  mechanic  is  three  units  a  dav,  or  900  a  year, 
with  a  power  consumption  of  apjjroximaleiv  20.000  horse- 
power-hours. 

With  the  above  information  at  hand  a  statement  mav  then 
be  pre[)ared  somewhat  as  follows: 

Kmimatii,   OiKKXTisr.   ^o^T  nv  (1i„   .;7.,.v.   BOMKG  Mill 

liiti'icst  on  invi-sttncnt :  S3,8iJe  at  6  per  cent  * joo  nn 

Depreciation:  53,800  at  5  per  cent ^in.S, 

Maintenance:   $3.S00  .it   4   percent "" •*•  J^,,^ 

Insurance  an.l  taxes:  $3,800  at  3  i)er  cent            " " iiI'nA 

l.afwr:  85c.  per  hour,  2,400  hours  a  vear....      "" '"  'y  ninr^ 

l>..vvcr:   19,200  horsepower-hours  at  2e....    .           " ••■...  2,O4O.00 

Oil,   waste  and   prease ' "  *  •  -^7^22 

Total  annual  operating:  cost ■  ♦t  ho  nn 

As  this  machine  produces  a  total  of  900  units  a  vear  the 
ccst  per  unit  will  l)e  $.>. 148.00  ~  900  —  $.^.50.     In'makfnc 


551 


552 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No.  9 


these  estimates  it  has  been  the  writer's  practice  to  determine 
the  productive  possibilities  of  a  machine  by  ascertaining  the 
number  of  units  produced  under  average  conditions  in  a  given 
period.  A  unit  may  be  a  cylinder  head,  a  piston  head  or  any 
similar  locomotive  part.  After  running  a  short  test  to  de- 
termine the  rate  of  production,  this  rate  may  be  used  to  arrive 
at  the  annual  average  output.  Actually,  however,  in  the 
course  of  a  year  the  machine  will  be  used  on  many  different 
kinds  of  work,  but  for  the  purpose  in  view,  this  variety  of 

:  output  can  be  disregarded  and  the  computation  based  upon  a 
single  unit  of  production. 

In  comparison  with  the  old  37-in.  equipment  we  shall  now 
consider  a  1921  model,  42-in.  vertical  boring  mill.  This 
machine,  due  to  its  massive  construction,  careful  design  and 
numerous  time-saving  features,  will  produce  at  least  three 
times  as  much  work  as  can  possibly  be  accomplished  on  the 
older  mill.  The  cost  of  this  tool  is  about  double  that  of  the 
37-in.  machine  and  the  power  consumed  is  also  considerably 
greater.  Nevertheless,  it  will  be  found  if  a  careful  study  of 
operating  cost  is  made  that  the  replacement  of  an  antiquated 

.37-in.  boring  mill  with  a  modem  42-in.  machine  will  return 
an  excellent  percentage  on  the  investment,  providing  of  course 
that  sufficient  work  is  available  to  keep  the  new  machine  fully 
occupied. 

Estimated  Opekating  Cost  of  Proposed  42-ih.  Vertical  Boring  Mill 
TO  BE  Installed  at  an   Investment  of   $7,500 

Interest  on  investment :   $7,500  at  6  per  cent $450.00 

Depreciation:  $7,500  at  5  per  cent 375.00 

Maintenance:   $7,500  at  4  per  cent 300.00 

Insurance  and  taxes:  $7,500  at  3  per  cent 225.00 

Labor:  85c.  an  hour,  2,400  hours  a  year 2,040.00 

.  Power :   36,000  horsepower-hours  at  2c 720.00 

Oil,  waste  and  grease 50.00 

■.;•_•■'. .  Total  annual  operating  cost $4, 160.00 

In  the  hands  of  an  average  machinist  and  under  ordinary 
working  conditions,  it  is  demonstrable  that  a  yearly  produc- 
tion of  2,700  units  can  be  obtained  from  the  proposed  new 
equipment,  as  compared  with  900  units  now  secured  from 
the  present  machine.  The  cost  per  piece  will  therefore 
be  reduced  from  $3.50  to  $1.54.  The  total  expense  to 
manufacture  2,700  units  with  existing  facilities  would  be 
$3.50  X  2,700  =  $9,450,  as  against  $4,160;  consequently 
the  proposed  new  42-in.  mill  would  effect  a  net  saving  of 
$5,290  a  year.  This  saving  is  a  return  of  70  per  cent  on  an 
investment  of  $7,500.00. 

Before  statements  of  this  character  are  presented  to  the 
management,  care  should  be  taken  to  verify  all  figures  and 
in  such  a  case  as  that  just  set  forth,  it  is  of  vital  importance 
to  prove  beyond  question  that  the  proposed  new  machine  has 
an  actual  productive  capacity  of  2,700  units  a  year  and  that 
this  figure  is  not  a  mere  assumption.  It  may  be  possible  that 
a  machine  of  the  proposed  t>'pe  is  in  service  at  some  point  on 
your  railroad  or  perhaps  in  the  shop  of  a  neighboring  road. 
In  either  event  its  average  capacity  can  be  readily  determined. 
Machine  tool  manufacturers  are  always  glad  to  indicate 
where  their  equipment  may  be  observed  in  service  and  to  be 
of  any  jxKsible  assistance  in  demonstrating  its  economic 
advantages. 

When  Expenditure  Is  Not  Warranted 

A  mistake  is  frequently  made  in  assuming  that  it  is  always 
a  profitable  investment  to  replace  old  machine  tools  with  new 
equipment.  When  a  careful  analysis  of  the  proposition  is 
made  it  may  be  found  that  owing  to  abnormal  conditions  in 
the  machinery  market  the  cost  of  new  tools  is  excessive.  The 
investment  is  thereby  increased  so  as  to  make  capital  charges, 
such  as  interest,  depreciation,  maintenance,  etc.,  high  enough 
to  more  than  absorb  all  profit  secured  by  increased  produc- 
tion. This  condition  has  been  quite  common  during  the  past 
few  years  and  will  be  more  clearly  understood  by  a  study  of 
the  comparative  cost  to  operate  an  old  84-in.  driving  wheel 
lathe  installed  at  a  total  cost  of  $7,200  and  a  modem  90-in. 
machine  representing  an  investment  of  $34,000. 


Estimated  Operating  Cost  of  Old  84-In.  Driving  Wheel  Lathe 

Interest  on  investment:  $7,200  at  6  per  cent $432 

Depreciation:  $7,200  at  5  per  cent 36() 

Mainten?.nce:   $7,200  at  4  per  cent 288 

Insurance  and  taxes:  $7,2iX)  at  3  per  cent 216 

Labor:  machini.«;t  and  helper  at  $1.27  an  hour,  2.400  hours..  3,048 

Power:   45,000  horsepower-hours   at  2  cents 90O 

Oil,    waste  and    grease ^ 

Total    operating    cost    $5,324 

We  will  assume  that  the  old  84-in.  lathe  has  a  capacity  of 
four  pairs  of  drivers  a  day.  This  is  equivalent  to  a  total 
production  of  1,200  units  a  year.  As  the  annual  operating  ex- 
pense is  estimated  at  $5,324,  it  follows  that  the  cost  to  turn  a 
pair  of  drivers  on  this  machine  is  approximately  $4.44. 

A  modern  90-in.  driving  wheel  lathe  installed  at  an  ex- 
pense of  about  $34,000  has  a  capacity  of  about  seven  pairs  of 
drivers  a  day,  under  average  working  conditions.  The  oper- 
ating cost  may  be  estimated  as  follows: 

Estimated  Operating  Cost  of  90-In.  Driving  Wheel  Lathe 

Interpst  on  investment:   $34,000  at  6  per  cent $2,040 

Depreciation:   $34,000  at  5  per  cent 1,700 

Maintenance:    $34,000   at  4   per  cent 1,360 

Insurance  and  taxes:  $34,000  at  3  per  cent 1,020 

Labor:  machinist  and   helper  at  *1.27  an  hour,  2,400  hours.  3,048 

Power:  72,000  horsepower-hours  at  2  cents 1,440 

Oil,   waste  and   grease 120 

Total    operating    cost $10,728 

On  the  basis  of  an  output  of  seven  pairs  of  drivers  a  day^ 
corresponding  to  a  production  of  2,100  units  a  year,  the  ex- 
pense to  turn  a  pair  of  drivers  on  this  machine  will  be  ap- 
proximately $5.11.  Inasmuch  as  the  present  cost  is  only 
$4.44  it  is  not  possible  to  show  that  the  proposed  installation 
of  a  new  90-in.  machine  would  be  a  profitable  investment; 
at  least  not  unless  the  investment  can  be  considerably  reduced. 

Manufacturing  Versus  Purchasing 

A  frequent  problem,  arising  in  connection  with  the  man- 
agement of  railroad  shops,  is  that  presented,  usually  by  the 
purchasing  department,  when  it  asks  whether  it  would  be 
cheaper  to  manufacture  or  purchase  a  given  article. 

This  question  could  of  course  be  readily  answered  with  the 
assistance  of  a  suitable  cost  accounting  system.  In  the  ab- 
sence of  such  a  system  the  only  accurate  method  of  determin- 
ing the  total  cost  of  manufacturing  an  article  is  to  study  care- 
fu^y  the  time  consumed  in  the  various  operations,  the  total 
investment  represented  by  machiner}-  and  floor  space,  the 
percentage  of  supervision  and  other  overhead  expense 
properly  chargeable  to  this  account.  If  these  items  are  given 
their  correct  value,  together  with  the  cost  of  whatever  raw  ma- 
terial is  used,  it  will  be  possible  to  arrive  at  a  reasonable 
approximation  to  the  cost  of  manufacturing  any  article. 

Certain  complications  frequently  enter  into  these  problems, 
particularly  with  respect  to  the' proper  capital  charges  to  be 
made  on  the  investment  in  machinery,  buildings,  etc.,  used 
for  railroad  manufacturing.  Where  these  facilities  are  pro- 
vided for  this  purpose  only  there  can  be  no  question  as  to  the 
distribution  of  fixed  charges.  It  is  usual,  however,  to  find 
that  the  machinery,  buildings,  etc.,  are  normally  a  portion  of 
the  railroad's  plant,  primarily  installed  for  the  upkeep  of 
locomotives  and  cars.  The  manufacturing  proposition  enters 
as  an  afterthought,  due  to  the  fact  that  there  is  not  enough 
repair  work  to  utilize  the  machine  tool  equipment  up  to  its  full 
capacity.  Under  these  conditions,  where  capital  charges  have 
already  been  fully  taken  care  of  in  the  railroad  company's 
books  as  an  operating  expense  it  would  not  be  proper  to  enter 
them  again  as  an  item  in  any  estimate  of  manufacturing  cost. 

Consequently,  when  otherwise  idle  machinery  is  utilized 
for  local  manufacture  a  railroad  shop  enjoys  a  considerable 
advantage,  owing  to  the  partial  elimination  of  capital  charges 
on  this  machinery.  In  many  cases,  however,  this  advantage  is 
more  than  offset  by  the  obsolete  and  inefficient  condition  of 
railroad  shop  machine  tools  and  by  the  fact  that  these 
shops  are  not  usually  organized  to  compete  with  industrial 
establishments. 
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It  will,  therefore,  be  apparent  that  in  the  continued  opera- 
tion of  antiquated  machinery,  railroad  companies  are  penal- 
ized in  various  ways:  viz. — heavy  additional  expense  in  ma- 
chining repair  parts,  inability  to  compete  with  industrial  con- 
cerns in  the  production  of  finished  material,  and  the  psycho- 
logical effect  upon  shop  mechanics  compelled  to  witness  a 
constant  waste,  leading  to  the  inefficient  performance  of  their 
daily  tasks. 

The    "DeWitt    Clinton"    Moves    Under    Its    Own 

Power 

The  locomotive  DeWitt  Clinton,  and  its  three  coaches, 
the  historic  New  York  Central  passenger  train,  which  for 
the  past  year  has  been  on  exhibition  in  the  Grand  Central 
Terminal,  New  York  City,  was  taken  to  Chicago  a  short 
time  ago  to  be  exhibited  at  a  pageant  of  progress  exhibition 
held  in  that  city. 

For  a  short  section  of  this  journey  the  old  locomotive  was 
moved  under  its  own  power.  For  the  rest  of  the  trip  the 
ancient  train  was  carried  on  platform  cars  in  a  special  train 
drawn  by  locomotive  No.  999,  which  was  one  of  the  notable 
engines  built  for  the  New  York  Central  by  William 
Buchanan,  38  years  ago,  when  the  Empire  State  Express 
was  first  making  its  reputation.  The  illustration  of  this  spe- 
cial train  on  this  page  is  from  a  photograph  taken  at  Erie, 
Pa.  The  999  has  been  remodeled,  since  it  was  in  service  on 
the  main  line,  and  during  recent  years  it  has  hauled  pas- 
senger trains  on  the  Pennsylvania  division.  For  this  special 
trip  the  tender  was  again  painted  and  decorated  in  the  style 
which  was  familiar  to  passengers  at  the  time  of  the  World's 
Fair  in  1893. 

The  first  trip  made  by  the  DeWitt  Clinton  with  a  pas- 


Jig  for  Machining  Reversing  Valve  Bushing  Seats 

BY  J.  H.  HAHN 

Assistant  Machine  Shop  Foreman,  Norfolk  &  Western, 
Portsmouth,  Ohio 

The  illustration  shows  a  jig  to  be  used  on  the  shaper 
for  refinishing  the  seats  of  reversing  valve  bushings  in  8  5^ 
in.  cross  compound  air  compressors.  These  seats  wear  rapidly 
in  service  and  by  removing  the  bushings  from  the  top  heads 
and  placing  them  in  the  jig  shown,  the  seats  can  be  trued 
up  very  quickly.     Extra  large  reversing  valves  which  are 
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Jig  for   Holding   Reversing   Valve  Bushings  of  S'/j-ln.  Cross  Com* 

now  being  furnished  by  the  Westinghouse  Air  Brake  Com- 
pany can  be  fitted  to  these  bushings,  the  whole  operation 
being  done  in  a  few  minutes.  Large  numbers  of  reversing 
valve  bushings  can  be  repaired  or  reclaimed  by  this  method. 
The  design  and  use  of  the  jig  is  plainly  shown.  The  jig 
Is  first  chucked  in  the  vise  on  the  shaper  table  and  the  bush- 
ing inserted,  the  two  set  screws  being  tightened  down  just 
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The  "999"  with  the  "DeWitt  Clinton"  at  Erie,  Pennsylvania 


senger  train  was  from  Albany  to  Schenectady  on  August  9, 
1831,  so  that  the  exhibition  at  Chicago  marks  the  ninetieth 
anniversary  of  the  life  of  the  locomotive.  Un  its  present 
condition  the  locomotive  weighs  9,420  lb.  and  the  tender 
^.340  lb.  A  standard  New  York  Central  Pacific  type  pas- 
^^g^T  locomotive,  now  in  use,  such  as  that  shown  in  the 
'lustration,  weighs  276,000  lb.,  or  about  11  times  the  weight 
of  the  entire  train  of  1831;  though  the  gage  of  the  track  is 
"le  same  now  that  it  was  then. 

The  DeWitt  Clinton  continued  in  active  service  for  a 
period  of  14  years.  It  hauled  its  trains  at  a  maximum  speed 
of  30  miles  an  hour  on  its  first  trip;  but  as  fired  up  for  the 
present  exhibition  it  has  been  moved  at  only  about  eight 
^'les  an  hour,  no  attempt  being  made  other  than  to  show 
^iit  ]t  was  still  in  running  condition. 


hard  enough  to  hold  the  bushing  and  a  special  tool  used  to 
machine  the  seats.  The  jig  is  provided  with  a  dowel  pin 
to  fit  the  key-way  in  the  bushing  which  corresponds  with 
the  dowel  pin  in  the  top  head  of  the  air  pnimp.  thus  holding 
the  bushing  in  a  central  position  and  preventing  any  liability 
of  its  turning  while  it  is  being  machined. 

In  making  the  jig  a  good  deal  of  work  can  be  eliminated 
by  merely  cutting  off  one  end  of  an  old  reversing  valve  bush- 
ing and  placing  it  in  the  end  of  the  jig,  securing  it  with 
screws  or  rivets.  This  will  make  it  unnecessary  to  machine 
the  end  of  the  bushing  to  conform  to  the  shape  of  the  seat 
in  the  reversing  valve  bushing.  Of  course,  this  guide  or 
shoulder  in  the  end  will  have  to  be  low  enough  to  clear  the 
tool  when  machining  thinest  seats  which  occur  in  worn 
bushings. 
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these  estimates  it  has  been  the  writer's  practice  to  detennine 
the  productive  possibilities  of  a  machine  by  ascertaining  the 
number  of  units  produced  under  average  conditions  in  a  given 
period.  A  unit  may  be  a  cylinder  head,  a  piston  head  or  any 
similar  locomotive  part.  After  runnini:  a  short  test  to  de- 
termine the  rate  of  production,  this  rate  may  be  used  to  arrive 
at  the  annual  average  output.  Actually,  however,  in  the 
course  of  a  year  the  machine  will  Ix^  used  on  many  different 
kinds  of  work,  but  for  the  purpose  in  view,  this  variety'  of 
out])ut  can  be  disregarded  and  the  comjmtation  based  upon  a 
.  single  unit  of  production. 

In  comparison  with  the  old  37-in.  eijuiimient  we  shall  now 
consider  a  J921  model.  42-in.  vertical  boring  mill.  This 
machine,  due  to  its  massive  construction,  careful  design  and 
numerous  time-saving  features,  will  prcxluce  at  least  three 
times  as  much  work  as  can  possibly  be  accomplished  on  the 
older  mill.  The  cost  of  this  tool  is  about  double  that  of  the 
37-in.  machine  and  the  power  consumed  is  also  considerably 
greater.  Nevertheless,  it  will  l)e  found  if  a  careful  study  of 
operating  cost  is  made  that  the  replacement  of  an  anti(iuated 
37-in.  boring  mill  with  a  modem  42-in.  machine  will  return 
an  e.xcellent  jxTcentage  on  the  investment.  j)roviding  of  course 
that  .sufticient  work  is  available  to  keep  the  new  machine  fully 
occupied.  . . 

Estimated  Operating  Cost  of  Puoposeb  42-in.    \ektu-\l    Hokim,    .Mii.i 
TO  BE  Installed  at  an   I.nve.'^tmext  it   ?",?00 

Interest  on  investment:   S",.SOO  at  6  per  cent S45(i.iiii 

Depreciati>'n:  $7,500  at  5  per  cent 375. 'i(i 

Maintenance;    $7.5<K)  at    4    per   cint.  . .^Od.'ni 

Insurance  and  taxes:  $7,500  at  3  per  cent 225. on 

Labor:   .S5c.  an  hour,   2.400  hours  a  year 2.()40.<i(t 

Power:   36.000  horsepower-hours  at   2c. 720.00 

(HI,    waste   and    prense .  .>0.(iO 

Ti  tal   .'iinui.il   ofieratint;   co«t $4,160.00 

In  the  hands  of  an  average  machini.«t  and  under  ordinary 
working  conditions,  it  is  demonstrable  that  a  yearly  produc- 
tion of  2.700  units  can  be  obtained  from  the  pro])osed  new 
equipment,  as  compared  with  9()()  units  now  secured  from 
the  present  machine.  The  cost  per  piece  will  therefore 
be  reduced  from  $3.50  to  $1.54.  The  total  ex[)ensc  to 
manufacture  2.700  units  with  existing  facilities  would  be 
S3. 50  X  2.700  =  $9,450.  as  against  S4,.16();  conse(|uently 
the  propo.sed  new  42-in.  mill  woulii  effect  a  net  saving  of 
.S5.290  a  year.  This  saving  is  a  return  of  70  per  cent  on  an 
investment  of  S7,500.00. 

Before  statements  of  this  character  are  ])resented  to  the 
management,  care  should  l)e  taken  to  verif\  all  figures  and 
in  such  a  case  as  that  ju.st  .sot  fortli.  it  is  of  vital  importance 
to  j>rove  lieyond  question  that  tlie  ])roposed  new  machine  has 
an  actual  jiroductive  capai  it\  of  2.7(10  units  a  w-.n  and  that 
this  figure  is  not  a  mere  as.-umption.  It  ma\-  be  pos.-ible  that 
a  machine  of  the  pn)po.sed  type  is  in  service  at  some  point  on 
your  railroad  or  perhaps  in  the  sliop  of  a  neighboring  road. 
Ill  eitlur  event  its  average  capacity  can  l)e  readily  determined. 
Machine  tool  manufacturers  are  always  glad  to  indicate 
wliere  their  equipment  may  l»e  ol)served  in  service  and  to  be 
of  any  possible  assistance  in  demonstrating  its  economic 
advantages. 

When  ExpernliUire  !>•  \ot  Warranteil 

A  mistake  is  fre(|Utntly  made  in  assuming  tliat  it  is  always 
a  prot"ital)le  investment  to  replace  old  machine  tools  with  new 
efjuipment.  When  a  careful  analysis  of  the  proposition  is 
made  it  may  be  found  that  owing  to  abnormal  conditions  in 
the  machinery  market  the  cost  of  new  tools  is  excessive.  The 
investment  is  thereljy  increased  so  as  to  make  capital  charyes. 
.-uch  as  interest,  depreciation,  maintenance,  etc.,  high  enough 
to  more  than  absorb  all  profit  secured  by  increased  produc- 
tion. This  condition  has  been  quite  common  during  the  past 
few  years  and  will  be  more  clearly  under.=tood  bv  a  studv  of 
the  comparative  cost  to  operate  an  old  84-in.  driving  wheel 
lathe  in.^italled  at  a  total  cost  of  S7,200  and  a  modern  00-in. 
machine  representing  an  investment  of  .?34,000. 


Estimated  O.-erating  Cost  of  <,)ld  S4I.n.    I>rj\inc  Wheel  Lathe 

Interest  on  investment:  $7,200  at  6  per  cent $432 

Depreciation:    $7,200  at   5    i>er   cent 36i) 

Mainten.-.nce:   57,200  at  4  per  cent 28S 

Insurance  and  taxes:   $7.2i')0  at   3   per  cent 216 

Labor:   machinist  and   h;litr  :it   $1.27  an  hour.   2,400  hours..  3,048 

Power:   45,000  horsepower-hours   at   2   cents 900 

Oil,    v.aste   and    grease 80 

Total    operating    cost     $5,324 

We  will  assume  that  the  old  84-in.  lathe  has  a  capacity  of 
four  pairs  of  drivers  a  day.  This  is  equivalent  to  a  total 
production  of  1,200  units  a  year.  As  the  annual  operating  ex- 
pense is  estimated  at  $5,324,  it  follows  that  the  cost  to  turn  a 
pair  of  drivers  on  this  machine  is  approximately  $4.44. 

A  modern  90-in.  driving  wheel  lathe  in.^talled  at  an  ex- 
pense of  about  534,000  has  a  capacity  of  about  seven  pairs  of 
drivers  a  day,  under  average  working  conditions.  The  oper- 
ating cost  may  be  estimated  as  follows: 

Estimated   OrERATi.vc  Cost  hk   90  In.    I'mvi.V',  W'hfel   Lathe        — 

Interrst  on  investment:   $34,0(»O  at   6  j'er  cent $2,040 

Depreciation:   S34.O0O  at  5   per  cent 1,700 

Maintenance:    $.<4,ii00   at   4   r^r   cint 1.360 

Insurance  and  taxe"-:   $34,000  at   3  per  cent 1,020 

I.aiwr:  machinist  and  helper  at  <]  .27  nn  hour.  2.400  hours.  3,048 

I'owti  :   7,?,0<JO  horsepower-hours  ;it   2  cents 1,440 

<  >il.    waste   and    grease 120 

Total     operntinii     cost $10.72S 

On  the  basis  of  an  output  of  seven  pairs  of  drivers  a  day. 
corresponding  to  a  production  of  2.100  units  a  year,  the  ex- 
pense to  turn  a  pair  of  drivers  on  this  machine  will  be  ap- 
proximately $5.11.  Inasmuch  as  the  present  cost  is  only 
S4.44  it  is  not  possible  to  show  that  the  proposed  installation 
of  a  new  90-in.  machine  would  be  a  profital)le  investment: 
at  least  not  unless  the  investment  can  be  considerablv  reduced 

Manufacturing  Vers^u?  Punha»ing  , , 

A  frequent  prf)blem.  arising  in  connection  with  the  man 
agement  of  railroad  shops,  is  that  presented,  usually  by  tht 
purchasing  department,   when   it   asks  whether  it  would   Ik 
iheaper  to  manufacture  or  purchase  a  given  article. 

This  question  could  of  course  be  readily  answered  with  tlu 
assistance  of  a  suitable  cost  accounting  system.  In  the  ab- 
sence of  such  a  .system  the  only  accurate  method  of  determin- 
ing the  total  cost  of  manufacturing  an  article  is  to  study  care- 
full}-  the  time  consumed  in  the  various  operations,  the  total 
investment  rejjresented  by  macliiner}-  and  floor  space,  tht 
percentage  of  supervision  and  other  overhead  expensi 
properly  chargeable  to  this  account.  If  these  items  are  given 
their  correct  value,  togetlier  with  the  cost  of  whatever  raw  ma- 
terial is  used,  it  will  be  possible  to  arrive  at  a  reasonablt 
approximation  to  the  cost  of  manufacturing  any  article. 

Certain  complications  frequently  enter  into  these  problems, 
particularly  with  respect  to  the  proper  capital  charges  to  be 
made  on  the  investment  in  machinery,  buildings,  etc.,  used 
for  railroad  manufacturing.  Where  these  facilities  are  pro 
vided  for  this  purpose  only  there  (an  be  no  Cjuestion  as  to  th( 
di.stribution  of  fixed  charges.  It  is  usual,  however,  to  find 
that  the  machiner}-,  buildings,  etc.,  are  normally  a  portion  of 
the  railroad's  plant,  primarily  installed  for  the  upkeep  of 
locomotives  and  cars.  The  manufacturing  proposition  enters 
as  an  afterthought,  due  to  the  fact  that  there  is  not  enough 
repair  work  to  utilize  the  mat  bine  tool  equipment  up  to  its  full 
capacity.  Under  these  conditions,  where  capital  charges  hav( 
already  been  fully  taken  care  of  in  the  railroad  company'- 
books  as  an  operating  expense  it  would  not  be  proper  to  enter 
them  again  as  an  item  in  any  estimate  of  manufacturing  cost 

Consequently,  when  otherwise  idle  machinery  is  utilizto 
for  local  manufacture  a  railroad  shop  enjoys  a  considerablt 
advantage,  owing  to  the  partial  elimination  of  capital  charge-^ 
on  this  machinery.  In  many  cases,  however,  this  advantage  i- 
more  than  offset  by  the  obsolete  and  inefficient  condition  of 
railroad  shop  machine  tools  and  by  the  fact  that  thesr 
shops  are  not  usually  organized  to  compete  with  industria" 
establishments. 
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It  will,  therefore,  be  apparent  that  in  the  continued  opera- 
tion of  antiquated  machinery,  railroad  companies  are  penal- 
ized in  various  ways:  viz. — heavy  additional  expense  in  ma- 
chiring  repair  parts,  inability  to  compete  with  industrial  con- 
eeriis  in  the  production  of  finished  material,  and  the  psycho- 
id- al  effect  upon  shop  mechanics  compelled  to  witness  a 
coi  -tant  waste,  leading  to  the  inefficient  performance  of  their 
dai:.-  tasks. 


The 


"DeWitt    Clinton"    Moves 

Power 


Under    Its    Own 


Jig  for  Machining  Reversing  Valve  Bushing  Seats 

BY   J.   H.   HAHN 

Assistant  Machine  Shop  Foreman,  Norfolk  &   Western. 
Portsmouth,  Ohio  - 

The  illustration  shows  a  jig  to  be  used  on  the  shaper 
for  refinishing  the  seats  of  reversing  valve  bushings  in  8^ 
in.  cross  compound  air  compressors.  These  seats  wear  rapidly 
in  ser\'ice  and  by  removing  the  bushings  from  the  top  heads 
and  placing  them  in  the  jig  shown,  the  seats  can  Ix'  trued 
up  very  quickly.     Extra  large  reversing  valves  which   are 


The  locomotive  DeWitt  Clinton,  and  its  three  coaches, 
the  liistoric  New  York  Central  passenger  train,  which  for 
the  past  year  has  been  on  exhibition  in  the  Grand  Central 
Terminal,  New  Y^ork  City,  was  taken  to  Chicago  a  short 
tiniv  ago  to  Ije  exhibited  at  a  pageant  of  progress  exhibition 
held  in  tliat  city. 

For  a  short  section  of  this  journey  the  old  locomotive  was 
moved  under  its  own  power.  For  the  rest  of  the  trip  the 
ancient  train  was  carried  on  platform  cars  in  a  special  train 
drawn  by  locomotive  No.  999,  which  was  one  of  the  notable 
en'jines  built  for  the  New  Y'ork  Central  by  AYilliam 
Burhanan,  .S8  years  ago,  when  the  Empire  State  Express 
wa-  first  making  its  reputation.  The  illustration  of  this  spe- 
cial train  on  this  page  is  from  a  photograph  taken  at  Erie, 
I'.i.  rhc  999  has  been  remodeled,  since  it  was  in  ser\-ice  on 
the  main  line,  and  during  recent  years  it  has  hauled  pas- 
-inu'i-r  trains  on  the  Pennsylvania  division.  For  this  special 
trijt  the  tender  was  again  painted  and  decorated  in  the  style 
■lull  was  familiar  to  passengers  at  the  time  of  the  World's 
i  air  in   1M9>.  .  '•  ■;    ' .,  -^         ■;_  ' 

TIu'  first  trip  made  by  the  DeWitt  Clinton  with  a  pas- 
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Jig    for    Holding    Reversing    Valve    Bushings    of   8' a- In.    Cross    Com- 

HOW  being  furnished  by  the  \Yestinghousc  .\ir  Brake  Com- 
pany can  be  fitted  to  these  l)ushings,  the  whole  operation 
being  done  in  a  few  minutes.  Large  number-  of  rever>ing 
valve  bushings  can  be  repaired  or  reclaimed  by  thi>  method. 
The  design  and  use  of  the  jig  is  plainly  shown.  The  jig 
is  first  chucked  in  the  vise  on  the  shajK-r  taljle  and  the  bush- 
ing inserted,  the  two  set  screws  being  tightened  down  ju.st 


The  "999"  with  the  "DeWitt  Clinton"  at   Erie,   Pennsylvania 


^cniTi  r  train  was  from  .Albany  to  Schenectady  on  August  9, 
1>*^"'1.  so  that  the  exhibition  at  Chicago  marks  the  ninetieth 
'nniwrsary  of  the  life  of  the  locomotive.  In  its  present 
'wiliiion  the  locomotive  weighs  9,420  lb.  and  the  tender 
'-^•^"  lb.  A  standard  New  York  Central  Pacific  type  pas- 
^^nii^r  hxomotive,  now  in  use,  such  as  that  shown  in  the 
'I'u-'-ation,  weighs  276,000  lb.,  or  about  11  times  the  weight 
''I  tit  entire  train  of  1831;  though  the  gage  of  the  track  is 
'■"<-'  > :;me  now  that  it  was  then. 

^i      DeWitt    Clinton    continued    in   active   ser\'ice    for   a 

J^ri.  1  of  14  years.  It  hauled  its  trains  at  a  maximum  speed 
•  '  miles  an  hour  on  its  first  trip;  but  as  fired  up  for  the 
'■■*"•  't  exhil)ition  it  has  been  moved  at  only  about  eight 
an  hour,  no  attempt  being  made  other  than  to  show 
'  was  still  in  running  condition. 
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hard  enough  to  hold  the  bushing  and  a  sjK'cial  tiK)l  used  to 
machine  the  seats.  The  jig  is  provided  with  a  dowel  pin 
to  fit  the  key-way  in  the  bushing  which  corresponds  with 
the  dowel  pin  in  the  top  head  of  the  air  punij*.  thus  holding 
the  l)ushing  in  a  central  position  and  preventing  any  liability 
of  its  turning  while  it  is  being  madiined. 

In  making  the  jig  a  good  deal  of  work  can  be  eliminated 
by  merely  cutting  <iff  one  end  of  an  old  reversing  valve  Imsh- 
ing  and  placing  it  in  the  end  of  the  jig.  securing  it. with 
screws  or  rivets.  This  will  make  it  unneces'^ar}-  to  machine 
the  end  of  the  bushing  to  conform  to  the  >ha|M.-  of  the  seat 
in  the  reversing  valve  bushing.  Of  course,  this  guide  or 
■shoulder  in  the  end  will  liave  to  be  low  enough  to  clear  the 
tool  when  machining  thinest  .'ieats  which  occur  in  worn 
bushings. 


Fig.  1 — General  View  of  Delaware,  Lackawanna  and  Western  Flue  Shop  at  Scranton,  Pa. 


Modern  Equipment  Facilitates  Flue  Shop  Work' 

\Py.:\'^'C--:--,  A  Description  of  Machinery  and  Methods  Effective 

in  Speeding  Up  the  Safe  Ending  of  Boiler  Tuhes 


WITH  a  normal  output  of  about  800  to  900  safe  ended 
stamdard  size  tubes  in  an  eight-hour  day,  the  flue 
department  of  the  Delaware,  Lackawanna  and  West- 
em  shops  at  Scranton,  Pa.,  has  a  production  record  that 
has  justified  the  far  sighted  policy  of  the  management  in 
scrapping  obsolete  shop  equipment  and  installing  the  most 
modern  tools  available.  When  the  road  was  returned  to  the 
control  of  the  company  in  1920  after  its  release  by  the  gov- 
ernment it  was  decided  that 
economies  in  the  flue  shop 
could  be  effected  by  the  in- 
stallation of  an  entirely  new 
set  of  equipment.  To  this  end 
engineers  of  Joseph  T.  Ryer- 
son  &  Son,  Chicago,  with  the 
co-operation  of  the  railroad 
engineering  staff,  developed  a 
flue  shop  layout  that  has 
greatly  increased  the  operating 
efficiency. 


>'  Location  of  Shop 

The  flue  department  occu- 
pies a  space  about  110  ft.  by 
60  ft.  in  the  south  end  of  the 
west  bay  of  the  boiler  shop, 
which  is  made  up  of  four  de- 
partments. The  west  bay  contains  an  erecting  shop  and  the 
flue  shop ;  the  two  center  bays  are  occupied  by  light  and  heavy 
machine  tool  equipment,  storerooms,  plate  shops  and  the  like, 
while  in  the  east  bay  is  located  a  second  erecting  shop.  Part 
of  the  space  in  the  flue  shop,  used  for  tube  storage,  can  be 
adjusted  to  suit  the  requirements  at  any  particular  time,  de- 
pending on  the  number  of  locomotives  in  the  shop. 

The   buildings  are  of  brick  and   steel   construction   with 

•From  an  article  in  the  AuRust  issue  of  The  Boiler  Maker. 


Methods  of  reclaiming  and  safe  ending 
standard  locomotive  tubes  and  superheater 
flues  employed  in  the  Scranton  shops  of  the 
Delaware,  Lackawanna  and  Western  repre- 
sent the  latest  developments  in  this  impor- 
tant phase  of  locomotive  maintenance  work. 
All  machinery  in  the  flue  shop  is  of  the  most 
advanced  design  and  is  so  arranged  that  flues 
follow  from  one  stage  to  another  with  a 
minimum  of  handling  and  with  a  staff  of 
only  four  men  to  operate  the  equipment. 


glass  walls,  making  it  possible  for  men  to  work  under  the 
most  favorable  natural  lighting  conditions.  The  shops  are 
piped  with  air,  water,  oxygen  and  water  gas  for  operating 
tools  and  heating  furnaces.  The  east  and  west  bays  in  which 
the  erecting  shops  are  located  are  each  served  by  two  Shaw 
electric  cranes,  one  of  150  tons  capacity  and  the  other  of  20 
tons. 

When  an  engine  COTies  into  the  shop  for  repairs,  it  is  dis- 

•'>  mantled  and  the  tubes  and 
superheater  flues  are  cut  out  in 
either  one  or  other  of  the  erect- 
ing shops.  The  operation  of 
cutting  out  the  small  tubes  and 
superheater  flues  is  done  by 
means  of  air  driven  expanding 
cutters.  The  back  ends  of  the 
tubes  are  cut  out  with  an  air 
hammer  and  the  tubes  passed 
out  through  the  front  tube 
sheet.  They  are  then  piled  in 
racks  until  the  entire  set  has 
been  removed  from  the  engine. 
In  the  west  erecting  shop,  rope 
slings  are  passed  around  a 
bundle  of  tubes,  which  is  then 
picked  up  directly  by  one  ofj 
the  cranes  and  taken  to  the| 
flue  department.  In  the  east  erecting  shop  the  tubes  are  piled 
on  trucks  and  transferred  across  the  shop  to  the  flue  dt  part-  j 
raent,  where  the  crane  picks  them  up  and  deposits  then  ini 
storage  racks  until  they  are  put  through  the  reconditioning  j 
processes. 

Operations  Carried  Out  in  the  Flue  Department 

Four  major  operations  are  carried  out  on  tubes  in  the  fluf| 
shop.  They  are  cleaned,  safe  ended,  short  tubes  are  recl;^^med 
and  superheater  flues  safe  ended.   The  machines  are  lai '  out| 
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as  in  Fig.  2,  to  carry  out  each  of  these  operations,  or  com-  water  and  partly  up  one  side  of  the  tank,  where  a  draining 

binations  of  several  of  them,  without  interference  and  with  action  takes  place  and  the  tubes  are  tumbled  back  into  the  . 

the  least  possible  handling.  water  and  the  process  repeated,  thus  keeping  them  in  con-  .^ 

The  cleaning  operation,  which  is  the  first  process  through  stant  agitation  until  absolutely  clean.    From  two  to  six  hours ;/: 

\vhich  all  tubes  pass  when  brought  to  the  department,  is  car-  are  required  to  clean  tubes,  depending  on  the  hardness  andV- 
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Fig.  2 — Arrangement  of   Machinery  and    Equipment  for  Safe    Ending    Locomotive   Boiler  Tubes  and    Superheater    Flues 


ried  out  in  a  Ryerson  underground  pit  type  cleaner.  Fig.  3, 
which  has  a  capacity  of  350  2-in.  flues  up  to  24  ft.  in  length 
at  one  time.  In  charging  the  cleaner,  an  entire  set  of  flues 
is  slung  in  chains  and  lowered  by  one  of  the  shop  cranes 
onto  the  rolling  chains  in  the  pit.  The  ends  of  the  sling 
chains  are  fastened  to  hooks  in  the  sides  of  the  pit  and 
remain  hanging  free  from  interference  with  the  tubes  in  this 
position  until  after  the  operation  is  completed.  Five  sets  of 
silent  roller  chains  are  fitted  in  the  tank  of  the  cleaner. 
Power  is  transmitted  to  the  drive  shaft  through  a  silent  chain 
by  a  2S-hp.  motor.  When  the  tubes  are  in  place  the  tank 
is  partly  filled  with  water  and  the  motor  started.  While 
the  chains  are  in  motion,  the  tubes  are  drawn  through  the 


thickness  of  the  scale  and  on  the  water  district  in  which  they 
had  been  operating.  One  feature  of  the  cleaner  is  that  even . 
while  it  is  in  operation  the  noise  is  practically  eliminated  and 
because  the  covers  are  flush  with  the  floor  the  movement  of 
materials  in  the  section  occupied  by  the  cleaner  is  in  no  way 
held  up.  This  is  a  big  improvement  over  the  common  barrel 
type  cleaner  as  the  latter  is  usually  located  outside  the  shop. 
Such  a  location  prevents  handling  all  the  tubes  together  by 
crane  and  keeps  two  men  constantly  busy  loading  and  unload- 
ing the  barrel  cleaner. 

After  the  tubes  are  cleaned  the  ends  of  the  sling  chains  are 
picked  up  by  the  crane  and  the  bundle  of  tubes  removed  to 
the  racks  near  the  first  heating  furnace.    There  is  no  direct 


^ig.    3 — Underground    Type   Tube   Cleaner   with    Covers    Raised 


Fig.   4 — Automatic   Safe    End    Cutting    Off    Machine 


l-'ig.   1 — Gt-Kt-ra!   I'ic'Of  of  Delaware,  Lacka-wantia  and  IVesterti  Flue  Shop  at  Scranton.  Pa. 


iVIodern   Equipment   Facilitates  Flue  Shop  Work 

A  Description  of  Mat'hiiiery  and  Methods  Effective 
in   Speeding   Ip   the  Safe  Ending  of   Boiler   Tubes 


WITH  .1  ih)rmal  output  of  about  M)()  to  'MX)  salt*  I'lided 
-taiulard  size  tubes  in  an  eight-hour  day.  tlie  llue 
department  of  the  Delaware,  Lackawanna  and  West- 
iTii  .-hops  at  Scranton,  I'a..  lias  a  production  record  that 
has  justified  the  far  sighted  policy  of  the  management  in 
scrapping  obsolete  shop  e<iuii)ment  and  installing  the  most 
modern  tools  available.  W  hen  the  road  was  returned  to  the 
control  of  tlu-  company  in  1^20  after  its  release  by  the  gov- 
ernment it  wa>  decided  that 
cctmomies  in  tlie  flue  shop 
could  be  ertccted  by  the  in- 
stallatit)n  of  an  entirely  new 
set  oi  equipment.  To  this  end 
engineers  of  Joseph  V.  Ryer- 
son  &:  Son,  Chicago,  with  the 
co-operation  of  the  railroad 
engineering  staff,  developed  a 
tlue  shop  1  a  y  o  u  t  that  has 
greatly  incre.i-ed  tlie  operating 
efficiencv. 


1.411'ation   of  Shop 

The  flue  department  (Kcu- 
pies  a  space  a!)Out  110  ft.  by 
oO  ft.  in  the  south  end  of  the 
we.«t  bay  of  the  boiler  shop, 
which  is  made  up  of  four  de- 
partments. The  west  bay  contains  an  erecting  shop  and  the 
flue  shop:  the  two  center  i)ays  are  occupied  l)y  light  and  heavy 
machine  tool  equipment,  storerooms,  plate  shops  and  the  like, 
wiiile  in  the  east  bay  is  Uvated  a  .second  erecting  shop.  Part 
of  the  space  in  the  flue  shop,  u.-ed  for  tube  storage,  can  be 
adjusted  to  suit  the  requirements  at  any  particular  time,  de- 
pi^nding  on  the  num])er  of  hx-omotives  in  the  shop. 

The   l)uihlings   are   of   brick   and   steel   construction    with 

•From  an  article;  in  the  AuRust  i«sue  of  The  Boiler  Maker. 


Methods  of  reclaiming  and  safe  ending 
standard  locomotive  tubes  and  superheater 
flues  employed  in  the  Scranton  shops  of  the 
Delaware,  Lackawanna  and  Western  repre- 
sent the  latest  developments  in  this  impor- 
tant phase  of  locomotive  maintenance  work. 
All  machinery  in  the  flue  shop  is  of  the  most 
advanced  design  and  is  so  arranged  that  flues 
follow  from  one  stage  to  another  with  a 
minimum  of  handling  and  with  a  staff  of 
only   four   men   to   operate   the   equipment. 


gla.-s  walls,  making  it  possible  for  men  to  work  under  the 
most  favorable  natural  lighting  conditions.  The  shop^  arc 
l)iped  with  air,  water,  o.xygen  and  water  gas  for  operatin- 
tools  and  heating  furnaces.  The  east  and  west  bays  in  wliicli 
the  erecting  shops  are  located  are  each  served  by  two  Sliaw 
electric  cranes,  one  of  150  tons  capacity  and  the  other  of  2i' 
tons. 

When  an  engine  comes  into  the  shop  for  repairs,  it  is  dis- 
mantled   and    the    tubes    and 
superheater  flues  are  cut  out  in 
either  one  or  other  of  the  ero  t- 
ing  shops.     The  operation  of 
cutting  out  the  small  tubes  and 
superheater   flues   is    doni    by 
means  of  air  driven  expanding 
cutters.     The  back  ends  ot  thr 
tubes  are  cut  out  with  an  air 
hammer  and  the  tubes  pa-sed 
out    through    the    front    uili^' 
sheet.     They  are  then  piK  1  i" 
racks  until   the  entire  set  ha? 
been  removed  from  the  eiiiinc 
In  the  west  erecting  shop,  '"opt^ 
slings    are    passed    arou?  1   ■' 
bundle  of  tul)es.  which  i^  'lien 
picked  up  directly  by  o      oi 
the   cranes   and   taken   t     the 
flue  department.     In  the  east  erecting  .shop  the  tubes  are    il^^ 
on  trucks  and  transferred  across  tlu-  shop  to  the  flue  d.    ■^^■ 
ment.  where  the  crane  picks  them  up  and  deposits  th>  i  >" 
storage  racks  until  they  are  put  through  the  reconditi     ii^?] 
processes. 

Operation!!  Carrie<l  Out   in  the  Flue  Department 

Four  major  operations  are  carried  out  on  tubes  in  tl  flut 
shop.  They  are  cleaned,  safe  ended,  short  tubes  are  reel  nieil 
and  superheater  flues  safe  ended.    The  machines  are  la     o^^ 


,  -.s^»^j-;y-»j-» 


'^f^^  V-  ■  VWf«-T' 
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a-  in  Fig.  2,  to  carry  out  each  of  these  operations,  or  com- 
b'nations  of  several  of  them,  without  interference  and  with 
the  least  possible  handling. 

The  cleaning  operation,  which  is  the  first  process  through 
\  iiich  all  tubes  pass  when  brought  to  the  department,  is  car- 


water  and  partly  up  one  >ido  of  the  tank,  where  a  draining 
action  takes  place  and  the  tul>es  are  tumbled  l)ack  into  tlie 
water  and  the  process  rci)eated,  thus  keeping  them  in  con- 
stant agitation  until  absolutely  clean.  From  two  to  six  hours 
an-  required  to  clean  tul>es,  depending  on  the  hardness  and 
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Fig.  2 — Arrangement   of   Machinery  and    Equipment  for  Safe    Ending    Locomotive    Boiler  Tubes  and    Superheater    Flues 


rinl  out  in  a  Ryerson  underground  pit  tyi)e  cleaner.  Fig.  .>. 
uliich  has  a  capacity  of  .S50  2-in.  flues  up  to  24  ft.  in  lengtli 
at  one  time.  In  charging  the  cleaner,  an  entire  set  of  tiues 
i-  >]ung  in  chains  and  lowered  by  one  of  the  shop  cranes 
»iii()  the  rolling  chains  in  the  pit.  The  ends  of  the  sling 
chains  are  fastened  to  hooks  in  the  sides  of  the  pit  and 
riRKiin  hanging  free  from  interference  with  the  tubes  in  this 
po-ition  until  after  the  operation  is  completed.  Five  sets  of 
Mlcnt  roller  chains  are  fitted  in  the  tank  of  the  cleaner. 
I'liwer  is  transmitted  to  the  drive  shaft  through  a  silent  chain 
a  25-hp.  motor.    When  the  tubes  are  in  place  the  tank 


\\\ 


i-  partly  filled   with   water  and   the  motor  started.    While 
thr  chains  are  in  motion,  the  tubes  are  drawn  through  the 


thickness  of  the  scale  and  on  the  water  district  in  which  they 
had  been  operating.  One  feature  of  the  cleaner  is  that  even 
while  it  is  in  operation  the  noise  is  practically  eliminated  and 
Ijecause  the  covers  are  flush  with  the  floor  the  movement  of 
materials  in  the  section  occupied  by  the  cleaner  is  in  no  way 
held  up.  This  is  a  big  improvement  over  the  common  barrel 
type  cleaner  as  the  latter  is  usually  located  outside  the  shop. 
Such  a  location  prevents  handling  all  the  tubes  together  by 
crane  and  keeps  two  men  constantly  busy  loading  and  unload- 
ing the  barrel  cleaner. 

.\fter  the  tubes  are  cleaned  the  ends  of  the  sling  chains  are 
picked  up  by  the  crane  and  the  bundle  of  tulles  removed  to 
the  racks  near  the  first  heating  furnace.     There  is  no  direct 


g.    3 — Underground    Type   Tube   Cleaner   with    Covers    Raised 


Fig.    4 — Automatic    Safe    End    Cutting    Off    Machine 
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labor  charge  in  the  cleaning  of  flues  in  the  D.  L.  and  W. 
shops,  for  the  entire  work  of  loading  and  unloading  the 
cleaner  is  completed  by  the  shop  crane,  usually  under  the 
direction  of  the  fourth  man  of  the  repair  unit.  Not  more 
than  ten  minutes'  crane  time  is  required  for  handling  the  tubes 
in  this  department.  The  cleaner  will  also  turn  out  a  set  of 
forty-five  5^-in.  superheater  flues  in  the  same  time  required 
for  standard  tubes;  that  is,  from  two  to  six  hours. 

The  remaining  machinery  on  the  floor  also  is  of  Ryerson 


matic  safe  end  cutting-off  machine  is  located  in  one  comer 
of  the  shop. 

In  the  section  devoted  to  the  safe  ending  of  superheater 
flues  are  one  type  "B"  flue  welding  furnace;  one  combination 
hot  saw  and  tube  expanding  machine  with  a  superheater  safe 
end  magazine  and  one  pneumatic  flue  welding  machine  and 
swedger. 

Between  the  superheater  section  and  the  storage  racks  at 
the  end  of  the  department  is  a  boiler  tube  reclaiming  ma- 


Fig.  5 — After    Heating,    the    Fag     Ends    of    Tubes    Are    Cut    Off, 
Expanded    and    Safe    Ends    Inserted    on   This    Machine 

make,  segregated  in  three  sections  with  sufficient  space  be- 
tween each  unit  so  that  the  work  may  be  carried  on  without 
interference.  The  standard  2-in.  to  2^ -in.  tube  safe  ending 
layout  has  for  equipment  two  type  *'C"  special  tube  fur- 
naces, two  combination  hot  saw  and  tube  expanding  ma- 
chines (one  with  a  safe  end  magazine),  one  type  "A"  flue 
welding  furnace  and  one  flue  welding  machine,  occupying  a 
section  along  the  west  side  of  the  department  about  40  ft. 
by  30  ft.    In  connection  with  the  safe  ending  work  an  auto- 


Fig.  6— Tubes  Are  Heated  to  the  Welding  Point,  and  Then  Welded 
and    Swedged    on   This   Double    Pneumatic    Hammer 

chine,  used  in  reclaiming  tubes  not  possible  to  handle  in  the 
standard  2  to  2^ -in.  repair  equipment. 

Preparing  Safe  Ends  for  Welding  to  Tubes 

The  first  step  in  the  actual  safe  ending  of  the  tubes  is  the 
cutting  of  stock  tubing  into  safe  ends  of  suitable  lengths. 
The  cutting  machine  for  doing  this  work  is  automatic  in 
operation  and  requires  attention  only  when  tubes  are  started 
in  the  feeding  mechanism.    Standard  tubes  from  1}4  in.  to 
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Fig.  7 — The  Entire  Safe  Endfng  of  Boiler  Tubes  Is  Carried  Out  on  the  Equipment  Here  Shown  To  Cut  the  Tubes  to  Length  an  Additlor  al 

Heating  Furnace  and  Combination   Hot  Saw  and   Expanding   Machine  Are  Used 
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,)  in.  up  to  about  25  ft.  in  length  can  be  fed  into  the  ma- 
chine. In  general,  the  machine  consists  of  a  cabinet  base  on 
which  is  mounted  an  automatic,  pneumatic  chuck  for  grip- 
ping the  tube;  a  cam  feed  cutting-off  tool  for  cutting  the 
tube  to  the  proper  length  of  safe  end  and,  at  the  same  time, 
scarfing  the  tube;  a  feeding  device  for  moving  the  tube 
through  the  hollow  spindle  and  a  cutting  compound  circu- 
lating system.  The  operation  consists  of  placing  the  tube  in 
the  hollow  spindle,  and  when  the  machine  is  started,  the  air 
valve  is  opened  by  a  cam  and  the  chuck  automatically  grips 
the  tube  and  rotates  it  with  the  spindle;  the  cutting  tool 
meanwhile  feeds  up  and  cuts  off  the  tube.  The  feeding  chuck 


Fig.  8 — Machines  for  Safe  Ending  Superlieater  Fiuet  Are  Located 
So  That  the  Operator  i-las  to  l\4ove  the  Tube  Oniy  a  Slight  Distance 
to   Complete    All   the    Operations  «t 

at  the  rear  of  the  spindle  then  grips  the  tube  and  feeds  it 
forward  for  the  next  cutting  operation. 

Safe  ends  ready  for  use  are  stored  in  racks  adjacent  to  the 
cutting-off  machine. 

Process  of  Safe  folding  Standard  Tabes 

When  a  set  of  tubes  is  ready  for  safe  ending,  after  going 
through  the  cleaner,  the  shop  crane  places  the  bundle  on  a 
storage  table  near  the  heating  furnace.  The  speeds  of  all 
operations  on  the  tube  preparatory  to  welding  on  the  safe  end 
are  adjusted  to  the  time  taken  up  by  the  actual  welding  and 
all  operations  required  after  this  are  regulated  by  the  speed 
of  the  welder.  Tubes  are  fed  by  gravity  down  the  storage 
table  to  a  position  near  the  furnace  and  the  operator  at  this 
point,  who  controls  the  heating,  places  the  fag  ends  of  six 
tubes  in  the  fire  where  they  are  heated  to  a  cherry  red.  This 
furnace,  a  Ryerson  type  "C,"  is  especially  designed  for  use 
in  conjunction  with  the  hot  saw  and  expanding  machine. 
Although  this  type  of  furnace  is  generally  equipped  with 
oil  burners  adjusted  for  an  oil  pressure  of  45  lb.,  in  the 
D.,  L.  &  W.  shops  water  gas  is  used  for  heating  all  furnace 
equipment  throughout  the  entire  plant.  The  capacity  of  the 
t\pe  "C"  furnace  is  six  2-in,  tubes  or  three  4-in.  tubes  at 
0  le  time. 

From  the  furnace,  the  tubes  are  pushed  against  the  hot  saw 
bv  the  operator  and  the  fag  ends  cut  off.  At  the  end  of  the 
sliaft  on  the  hot  saw,  a  reamer  is  attached  which  is  used  to 
burr  out  the  inside  of  the  tube  end  and  chamfer  the  outside 
ef'ges.  This  same  attachment  is  applied  to  all  hot  saw 
ir.achines  in  the  shop. 

While  the  tube  is  still  at  a  red  heat  the  same  operator 
pices  it  in  the  expanding  machine,  Fig.  5,  then  removes  it 


when  expanded  and  inserts  the  tube,  still  hot,  over  a  safe  end 
which  is  dropped  into  place  from  the  magazine.  The  three 
operations  on  the  combination  hot  saw  and  expanding  ma- 
chine can  be  accomplished  in  about  1 2  seconds.  The  machine 
consists  of  a  substantial  base  on  which  is  mounted  a  small 
high  speed  saw,  a  pneumatic  clamp  and  expander  which 
operate  independently,  and  a  magazine  in  which  the  safe 
ends  are  fitted.  Fag  ends  from  the  sawing  operation  drop 
into  a  small  chute  which,  is  provided  and  are  carried  to  a 
waste  pan.  The  clamp  for  holding  the  tube  in  place  for 
expanding  has  a  lower  stationary  fluted  jaw  and  an  upper 
jaw  mounted  on  a  lever,  connected  with  a  pneumatic  cylinder." 
Back  of  the  tube  clamp  is  placed  a  horizontal  cylinder  with 
a  piston  rod  having  a  taper  mandrel  extending  toward  the 
center  of  the  jaws  of  the  clamp.  In  carrying  out  the  opera- 
tion, a  control  lever  on  the  right  of  the  clamp  is  thrown  into 
action  and  the  valve  controlling  the  cylinder  is  opened, 
forcing  the  upper  jaw  down  and  clamping  the  tube  in  place. 
As  the  throttle  lever  is  drawn  towards  the  operator,  the  valve 
controlling  the  horizontal  cylinder  is  opened  and  the  expand- 
ing mandrel  forced  into  the  end  of  the  heated  tube.  When 
the  lever  is  throv^n  back,  the  plunger  recedes  and  at  the  same 
time  a  safe  end  is  dropped  into  place  from  the  magazine; 
simultaneously  the  clamping  jaw  opens  and  releases  the  tube 
which  is  then  shoved  over  the  safe  end  and  is  ready  to  go 
into  the  furnace  for  welding.  The  machine  operates  at  an 
air  pressure  of  about  80  to  100  lb.  and  only  about  3  hp.  is 
required  for  the  driving  motor.  The  standard  tube  machine 
will  accommodate  tubes  from  IJ/^  in.  to  3  in.  in  diameter. 

Welding  the  Safe  End 

From  the  time  the  safe  ended  tube  is  put  into  the  welding 
furnace,  the  second  operator  has  charge  of  it.   The  t>pe  "A" 


Fig.  9— As  in  the  Case  of  Small  Tubes  the  Superheater  Flues  Are 
Welded  and  Swedged  on  a  Double  Pneumatic  Hammer  Which 
Operates    at    80    to    100    Lb.    Pressure. 

furnace  has  three  openings  and  will  heat  three  2  or  2%-\n. 
tubes  simultaneously.  Instead  of  oil  burning  equipment  with 
which  the  furnace  is  generally  equipped,  gas  burners  have 
been  fitted.  When  the  proper  welding  heat  has  been  reached, 
the  operator  places  the  safe  ended  tube  over  the  mandrel  in 
the  pneumatic  flue  welding  machine.  Fig.  6,  rotating  it  under 
the  hammer  until  the  joint  is  properly  made.  While  still  hot, 
the  tube  is  moved  to  the  right-hand  cylinder  of  the  machine 
for  swedgmg.  The  double  cylinder  machine  used  consists  of 
a  heavy  iron  cabinet  base  on  which  is  mounted  the  hammer 
mechanism.  Separate  foot  levers  control  the  weldin?  and 
swedgmg  hammers  so  that  while  the  welding  is  being^done 
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labor  charge  in  the  cleaning  of  flues  in  the  D.  L.  and  \V, 
shops,  for  the  entire  work  of  loading  and  unloading  the 
cleaner  is  completetl  by  the  shop  crane,  usually  under  the 
direction  of  the  fourth  man  of  the  repair  unit.  Not  more 
than  ten  minutes'  crane  time  is  reijuired  for  handling  the  tubes 
in  this  (lej)artment.  The  cleaner  will  also  turn  out  a  set  of 
forn-five  5's-in.  superheater  flues  in  the  same  time  required 
for  standard  lui»es;  that  is.  from  two  to  six  hours. 

I  lie  remaiiiiiiLr   niachinerv  on   tlie  tloor  also  is  of  Rverson 


matic  safe  end  cutting-off  machine  is  located  in  one  corne: 
of  the  shop. 

In  the  section  devoted  to  tlie  safe  ending  of  su]>erheater 
flues  are  one  type  "li"  flue  welding  furnace;  one  combination 
hot  saw  and  tube  expanding  machine  with  a  sui)erheater  safe 
end  magazine  and  one  pneumatic  flue  welding  machine  ami 
swedger. 

Between  the  superheater  section  and  the  storage  racks  a> 
tl»e  end   of  the  deitartment   is  a   boiler  tul>e  reclaiming  nia 


Fig.    5 — After     Heating,     the     Fag     Ends     of     Tubes     Are     Cut     Off. 
Expanded    and    Safe    Ends    Inserted    on    This    Machine 

make,  segregated  in  three  sections  with  sufficient  sjiace  l)e- 
twcen  each  unit  so  that  the  work  may  be  carried  on  without 
interference.  I'he  standard  2-in.  to  2J4-in.  tube  safe  ending 
layout  has  for  equii)ment  two  type  "C"  special  tube  fur- 
naces, two  coml)ination  hot  saw  and  tube  expanding  ma- 
chines (one  with  a  safe  end  magazine),  one  type  "A"  flue 
welding  furnace  and  one  flue  welding  machine,  occujiying  a 
section  along  the  west  side  of  tlie  department  altout  40  ft. 
bv  .^0  ft.    In  connection  with  the  safe  ending  work  an  auto- 


Fig.   6 — Tubes   Are    Heated  to  the   Welding   Point,   and  Then    Welded 
and    Swedged    on   This   Double    Pneumatic    Hammer 

chine,  used  in  reclaiming  tubes  not  possible  to  handle  in  tin 
standard  2  to  2'4-in.  rej)air  equipment. 

Preparing  Safe   Ends  for  Welding  to  Tubes 

The  flri^t  step  in  the  actual  safe  ending  of  the  tubes  is  the 
cutting  of  stock  tubing  into  safe  ends  of  suitable  length^. 
'Hie  cutting  machine  for  doing  this  work  is  automatic  in 
operation  and  recjuires  attention  only  when  tubes  are  started 
in  the  feeding  mechanism.    Standard  tubes  from  1  ^  _>  in.  to 


Fig.  7 — The  Entire  Safe  Ending  of  Boiler  Tubes  Is  Carried  Out  on  the  Equipment  Here  Shown  To  Cut  the  Tubes  to  Length  an  Additic    il 

Heating   Furnace  and  Combination   Hot  Saw  and   Expanding    Machine  Are   Used 
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>  in.  uj)  to  about  25   ft.  in  length  can  Ix-  fed  into  the  ma- 

Ijine.    In  general,  the  machine  consists  of  a  cabinet  base  on 

vhich  is  mounted  an  automatic,  pneumatic  chuck  for  grip- 

ling  the  tube;   a  cam  feed  cutting-off  tool  for  cutting  the 

ube  to  the  proper  length  of  safe  end  and,  at  the  same  time, 

-carfing    the   tube;    a    feeding   device   for   moving   the   tube 

:hrough  the  hollow  spindle  and  a  cutting  compound  circu- 

.ating  system.   The  operation  consists  of  placing  the  tube  in 

;lie  hollow  .spindle,  and  when  the  machine  is  started,  the  air 

valve  is  oj^ened  by  a  cam  and  the  chuck  automatically  grii)S 

the  tube  and   rotates   it   with   the  sjiindle;   the  cutting  tool 

neanwhile  feeds  up  and  cuts  off  the  tube.   The  feeding  chuck 


Fig.  8 — Machines  for  Safe  Ending  Superheater  Flues  Are  Located 
So  That  the  Operator  Has  to  Move  the  Tube  Only  a  Slight  Distance 
to    Complete    All    the    Operations 

it  the  rear  of  the  spindle  then  grips  the  tube  and  feeds  it 
forward  for  the  next  cutting  operation. 

Safe  ends  ready  for  use  are  stored  in  racks  adjacent  to  the 
utting-off  machine. 

Process  of  Safe   Entling   Standarjl   Tubes 

When  a  set  of  tubes  is  readv  for  safe  endinii,  after  iroinii 
through  the  cleaner,  the  shop  crane  places  the  bundle  on  a 
-torage  table  near  the  heating  furnace.  The  speeds  of  all 
operations  on  the  tube  preparatory  to  welding  on  the  safe  end 
•ire  adjusted  to  the  time  taken  up  by  the  actual  welding  and 
all  operations  required  after  this  are  regulated  by  the  speed 
'■  f  the  welder.  Tubes  are  fed  by  gravity  down  the  storage 
t  ihle  to  a  position  near  the  furnace  and  the  operator  at  this 
1  )int,  who  controls  the  heating,  places  the  fag  ends  of  six 
t  il>es  in  the  fire  where  they  are  heated  to  a  cherry  red.  This 
:  irnace,  a  Ryerson  tyjK-  "C,"  is  especially  designed  for  use 
ii  conjunction  with  the  hot  saw  and  exjjanding  machine. 
"Ithough  this  ty{)e  of  furnace  is  generally  equipped  with 
I  1  burners  adjusted  for  an  oil  pressure  of  45  Ih..  in  the 
1  .,  L.  &:  W.  shops  water  gas  is  used  for  heating  all  furnace 
(  luipment  throughout  the  entire  plant.  The  capacity  of  the 
t  [ie  "C"  furnace  is  si.x  2-in.  tubes  or  three  4-in.  tubes  at 
'    c  time. 

From  the  furnace,  the  tubes  are  pushed  against  the  hot  saw 
'  the  operator  and  the  fag  ends  cut  off.  At  the  end  of  the 
~  aft  on  the  hot  saw,  a  reamer  is  attached  which  is  used  to 
'  rr  out  the  inside  of  the  tul)e  end  and  chamfer  the  out.side 
<  lies.  This  same  attachment  is  applied  to  all  hot  saw 
1'  ichines  in  the  shop. 

While  the  tube  is  still  at  a  red  heat  the  same  operator 
i    ices  it  in  the  expanding  machine.  Fig.  5,  then  removes  it 


when  expanded  and  inserts  the  tul)C,  still  hot,  over  a  safe  end 
which  is  dropped  into  place  from  the  magazine.  The  three 
operations  on  the  cominnation  hot  saw  and  expanding  ma- 
chine can  be  accomi)li.«ihed  in  about  1 2  seconds.  The  machine 
consists  of  a  substantial  base  on  which  is  mounted  a  small 
high  speed  saw,  a  pneumatic  clamji  and  expander  which 
operate  independently,  and  a  magazine  in  which  the  safe 
ends  are  fitted.  Fag  ends  from  the  sawing  operation  drop 
into  a  small  chute  which  is  provided  and  are  carried  to  a 
waste  pan.  Tlie  clamj)  for  holding  the  tube  in  place  for 
expanding  has  a  lower  stationary  touted  jaw  and  an  upper 
jaw  mounted  on  a  lever,  connected  with  a  pneumatic  cylinder. 
Haik  of  the  tube  clamj)  is  jdaccd  a  horizontal  cylinder  with 
a  piston  rod  having  a  tajier  mandrel  extending  toward  the 
tenter  of  the  jaws  of  the  clamp.  In  carr\ing  out  the  opera- 
tion, a  tontrol  lever  on  the  right  of  the  clamp  is  thrown  into 
action  and  the  valve  controlling  the  cylinder  is  opened, 
fori  ing  the  upper  jaw  down  and  clamping  the  tube  in  place. 
.A.>  the  throttle  lever  i>  drawn  toward.-  the  ojterator,  the  valve 
controlling  the  horizontal  cylinder  is  opened  and  the  exj'and- 
ing  mandrel  force<l  into  the  end  of  the  heated  tube.  \\'hen 
the  lever  is  thrown  back,  the  jilunger  recedes  and  at  the  same 
time  a  safe  end  is  (lro]>j)ed  into  jilace  from  the  magazine; 
simultaneously  the  clami)ing  jaw  ojx^ns  and  releases  the  tul-e 
whiih  is  tlien  shoved  over  the  safe  end  and  is  ready  to  go 
into  the  furnaie  for  welding.  The  machine  operates  at  an 
air  ]»ressure  of  about  >()  tn  KK)  lb.  and  only  about  .^  hp.  is 
rei|uirtxi  for  the  driving  motor.  The  standard  tube  machine 
will   accommodate  tul)es  from  \]A  in.  to  o   in.  in  diameter. 

Welding   the   Safe   End 

From  the  time  the  .«iafe  ended  tube  is  put  into  the  welding 
furnace,  the  second  operator  has  charge  of  it.    The  tvpe  ".V* 


Fig.  9— As  in  the  Case  of  Small  Tubes  the  Superheater  Flues  Are 
Welded  and  Swedged  on  a  Double  Pneumatic  Hammer  Which 
Operates    at    80    to     100     Lb.     Pressure. 

lurnace  has  three  openings  and  will  heat  three  2  or  2^^' -in. 
tubes  simultaneously.  Instead  t>f  oil  burning  equipment  with 
wjiieh  the  furnace  is  generally  equipped,  gas  burners  have 
heen  fitted.  When  the  projx-r  welding  heat  has  been  reached, 
the  operator  places  the  safe  ended  tube  over  the  mandrel  in 
the  pneumatic  tlue  welding  machine.  Fi^.  o.  rotating  it  under 
the  hammer  until  the  joint  is  properlv  made.  While  still  hot, 
the  tul^e  is  moved  to  the  right-hand  cvlinder  of  the  machine 
for  -wedging.  The  double  cylinder  machine  used  consists  of 
a  heavy  iron  cabinet  base  on  which  is  mounted  the  hammer 
mechanism.  Separate  foot  levers  control  the  weldin-'  and 
>wedging  hammers  so  that  while  the  welding  is  Ijeing  done 
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;.  the  cylinder  and  dies  used  for  swedging  are  idle,  thus  keep- 
':■]  ing  the  air  consumption  low.  Different  size  dies  permit  tubes 
. .;  from  2  in.  to  4^^  in.  in  diameter  to  be  welded.  Mandrels 
V .  can  also  be  fitted  to  the  machine  so  that  it  is  possible  to  weld 
.:'  :  safe  ends  from  about  3  in.  to  12  in.  in  length.  Tube  dies 
.  \  are  attached  to  the  lower  end  of  the  piston  with  a  key  and 

•  travel  in  the  guides  of  the  upper  frame.    The  operation  of 
the  piston  is  similar  to  that  of  an  air  hammer.    The  lower 

;.  dies  are  held  in  a  steel  frame  and  all  dies  are  so  designed 
i'  that  they  fit  the  outside  of  the  flue  with  the  proper  allowance 
.V  for  expansion  when  heated.    A  scale  scraper  is  fitted  on  the 
right-hand  side  of  the  frame  near  the  lower  die. 

Cutting  the  Tube  to  Length 

•V:      The  final  operation  in  reconditioning  the  tube  is  the  cut- 

•  ting  off  of  the  smokebox  end  of  the  tube.    The  tubes  roll 
along  gravity  racks  from  the  welding  machine  to  the  third 

..•operator  who  places  the  ends  in  a  second  type  "C"  furnace 

where  they  are  heated.   As  in  the  case  of  the  first  cutting  off 

heating  furnace,  this  furnace  has  a  capacity  to  hold  six  tubes 

• ;.  at  once.    When  heated  to  a  cherry  red,  the  operator  allows 

:     them  to  roll  onto  a  rack  having  a  gage  at  one  end  adjusted 

•  to  the  length  required  of  the  finished  tube.  He  then  places 
:  the  heated  end  against  the  hot  saw  and  after  cutting  off 
,  moves  it  to  the  expander.  The  tube  is  finally  placed  in  a 
;.  .  rack  ready  for  installation  in  a  locomotive  in  the  erecting 

shop.  Throughout  the  entire  process  the  tubes  are  never 
turned  nor  reversed  in  direction.    It  may  be  said  that  the 

•  tubes  are  practically  in  motion  from  the  time  they  leave  the 

-  first  rack  until  they  are  repaired  and  again  ready  for  installa- 
.  tion  in  an  engine. 

/  Machinery  for  Safe  Ending  Superheater  Flues 

The  section  of  the  shop  devoted  to  welding  safe  ends  on 

Superheater  flues  is  arranged  in  a  slightly  different  manner 

f rcHn  the  small  tube  department  as  will  be  seen  from  the 

■/:;  floor  plan  shown  in  Fig.  2,   When  a  set  of  tubes  is  brought 

.  ■  to  the  department  and  placed  in  the  racks  after  cleaning,  the 

operator  places  a  single  one  of  them  in  a  type  "B"  welding 

-  furnace  until  it  is  heated  to  a  cherry  red.    The  three  pieces 

-  of  equipment  in  this  department  are  arranged  in  an  arc  of  a 
.    circle  so  that  a  tube  supported  at  its  outer  end  on  a  roller 

stand  may  be  moved  by  the  operator  from  the  furnace  to  the 
hot  saw,  expander,  and  safe  end  magazine,  and  back  to  the 
furnace  for  the  welding  heat  and  finally  to  the  welding  and 
swedging  machine  by  simply  supporting  the  weight  of  the 

;  tube  end  on  which  the  work  is  being  done.  The  superheater 
flue  welding  furnace  bums  gas  for  fuel  and  will  take  tubes 

V    up  to  6   in.   in  diameter.    The  combination  hot  saw  and 

•!•  tube  expanding  machine  is  similar  to  that  used  in  the  layout 
•' .  for  standard  size  tubes  except  that  its  capacity  is  for  flues  up 

"to  6  in.  in  diameter.  A  five  hp.  motor  is  required  to  operate 
this  machine.  In  the  case  of  the  pneumatic  welding  machine 
the  capacity  is  for  tubes  from  2  in.  to  6^  in. 

Reclaiming  Short  Length  Flues 

',  :.\     The  practice  of  the  D.,  L.  &  W.  is  to  apply  not  more  than 

i  .:  two  safe  ends  on  tubes  or  flues.  When  tubes  removed  from  a 

..boiler  have  been  pieced  twice,  they  are  either  cut  down  and 

used  on  smaller  engines  or  have  a  single  long  tube  welded  on 

T.:    the  end  in  the  flue  reclaiming  machine.   Flues  to  be  reclaimed 

.' '  are  scarfed,  expanded  and  placed  in  racks  adjacent  to  the 

-■;  reclaiming  machine.    This  equipment  consists  of  a  special 

.  /  pneumatic  welding  machine  of  the  hammer  type,  an  oil  heat- 

.      ing  furnace  and   a   special   mandrel  on  which  the  tube   is 

placed  as  shown  in  the  arrangement  plan  of  the  shop.    In 

this  operation  the  tube  is  heated  in  the  usual  way,  and  the 

.  short  tube  used  to  piece  out  the  length  inserted.    The  tube 

'     and  end  are  then  passed  through  the  fumzice  and  over  the 

mandrel  until  the  point  of  weld  is  in  the  proper  place  for 

heating.    When   the   required .  heat    is   reached   the  tube   is 

,   moved  forward  through  the  furnace  to  the  welding  dies,  the 


hammer  being  in  direct  line  with  the  furnace  opening.  A 
stop  is  arranged  on  the  mandrel  which  acts  as  a  gage  to  locate 
the  welding  point.  When  the  farther  end  of  the  tube  strikes 
this  stop  it  operates  a  lever  which  in  turn  actuates  the  air 
valve  of  the  welding  machine  thus  automatically  beginning 
the  welding  operation.  As  soon  as  the  pressure  of  the  tube 
is  taken  from  the  gage  stop,  the  air  supply  is  cut  off  and  the 
welding  machine  comes  to  a  standstill.  The  tube  is  then 
pulled  back  through  the  furnace  completing  the  operation. 
Finished  tubes  from  each  department  are  arranged  in  sets 
containing  the  proper  number  for  installation  in  a  locomotive 
and  picked  up  by  the  shop  crane  and  piled  in  storage  racks. 


Steam  Hammer  Repair 
BY  W.  E.  GIBBS 

The  illustration  shows  two  thermit  welds  made  on  a 
steam  hammer  bottom  die  and  head,  enabling  a  3,200-lb. 
hammer  to  be  returned  to  service  quickly  at  a  minimum  of 
expense.  The  steam  hammer  developed  a  bad  crack  where 
the  upper  die  is  keyed  to  the  head,  as  shown  at  A.  The  head 
was  removed  from  the  hammer,  the  crack  being  burned  out 
with  the  oxy-acetylene  cutting  torch  and  the  surfaces  chipped 
and  cleaned  for  welding.  The  head  of  this  hammer  is  9^  in. 
thick,  18^  in.  wide  and  51  in.  long  and  on  account  of  the 
severe  service  to  which  it  is  subjected,  special  care  was  taken 
in  making  the  weld.  After  the  weld  was  made,  the  head  was 
machined  and  placed  back  in  service,  the  hammer  being 
ready  for  operation  in  a  few  days.  One  hundred  pounds  of 
thermit  was  used  in  making  the  weld,  which  required  about 


Cracked    Head   and    Bottom    Die   as    Repaired    by  Thermit   Welding 

ten  hours'  work.  As  the  weld  was  made  some  time  ago,  it 
was  necessary  to  have  it  chalked  in  order  to  show  up. 

The  bottom  die  head  on  this  steam  hammer  broke  squarely 
in  two  pieces  at  B.  The  die  was  placed  on  the  surface  table 
and  lined  up  in  the  proper  position,  a  1^  in.  nut  being 
placed  in  the  center  of  the  die  between  the  two  sections  to 
allow  proper  space  for  the  thermit  steel.  A  strong  clamj- 
was  placed  around  the  outside  of  the  flask.  The  thermit  weld 
was  poured  and  on  cooling  off,  the  reinforcement  on  the 
upper  portion  of  the  die  was  machined  off  to  make  thi- 
upper  and  lower  dies  square  with  each  other.  One  hundrec' 
and  fifty  pounds  of  thermit  were  used  in  making  this  weld, 
which  has  given  satisfactory  service  for  eight  months.  The 
die  is  10  in.  wide  by  11  in.  thick  and  30  in.  long. 

This  steam  hammer  is  subjected  to  unusually  heavy  duty 
and  is  in  constant  use  forging  open  hearth  steel  up  to  6  in. 
by  20  in.  in  cross  section. 


Labor  Board  Settles   Overtime  Controversy 


Seven  New  Rules  to  Govern  Punitive  Payments;^ 
Hearings  on  the  Re-establishment  of  Piece  Work 


SEVEN  new  rules,  recognizing  and  continuing  the  prin- 
ciple of  punitive  pay  for  overtime  work  in  railroad  shops, 
have  been  promulgated  by  the  Railroad  Labor  Board 
as  the  solution  of  one  of  the  stumbling  blocks  in  the  nego- 
tiation of  new  agreements  regarding  rules  and  working  con- 
ditions between  many  railroads  and  their  shop  employees. 
These  new  rules,  which  are  effective  as  of  August  16  and  are 
retroactive  to  July  1,  also  recognize  and  sanction  the  prin- 
ciple of  the  eight-hour  day,  the  policy  of  paying  time  and 
one-half  for  work  performed  on  Sundays  and  holidays  except 
that  work  which  is  absolutely  essential  to  continuous  opera- 
tion and  the  practice  of  paying  an  allowance  to  an  employee 
called  but  not  required  to  work.  On  the  other  hand,  the  pro- 
visions of  the  seven  new  rules  so  change  the  overtime  rules  in 
the  Shop  Crafts  Agreement  that  several  of  the  wasteful  and 
ridiculous  effects  brought  to  the  attention  of  the  Board 
during  the  hearings  on  national  agreements  will  not  be 
continued.  ^ 

The  new  rules  are  to  take  the  place  of  Rules  7,  9,  10,  12, 
14  and  15  of  the  Shop  Crafts  National  Agreement.  The 
changes  which  have  been  made  are  briefly  outlined  in  the  fol- 
lowing paragraphs.  In  all  other  respects  the  rules  have  been 
unchanged. 

Rule  6 

Instead  of  paying  all  shop  employees  time  and  one-half 
for  Sunday  and  holiday  work  as  was  necessary  under  Rule  6 
of  the  Shop  Crafts  Agreement,  the  new  rule  prepared  by  the 
Board  provides  that  "employees  necessary  to  the  operation  of 
power  houses,  mill-wright  gangs,  heat  treating  plants,  train 
yards,  running  repair  and  inspection  forces,  who  are  regu- 
larly assigned  by  bulletin  to  work  Sundays  and  holidays,  will 
be  compensated  on  the  same  basis  as  on  week  days."  The 
new  rule  also  contains  the  interesting  phrase,  "Sunday  and 
holiday  work  will  be  required  only  when  absolutely  essential 
to  the  continuous  operation  of  the  railroad." 

Rule  7 

Rule  7  of  the  Shop  Crafts  Agreement  has  been  changed  so 
that  instead  of  receiving  a  guarantee  of  one  hour's  pay  for  40 
minutes  or  less  continuous  overtime  service  with  the  right  to 
go  to  meals  after  one  hour's  work,  the  shop  employee  will  be 
paid  time  and  one-half  on  an  actual  minute  basis  with  a 
minimum  of  one  hour,  and  he  can  be  held  for  two  hours 
before  going  to  meals.  The  time  then  taken  for  meals  will 
not  terminate  the  employee's  continuous  service  and  must  be 
paid  for  up  to  30  minutes. 

Again,  instead  of  receiving  five  hours'  pay  for  three  hours 
and  20  minutes  service  or.  less  when  called  to  return  to  work 
the  employee  is  to  be  paid  a  minimum  of  four  hours  for  two 
hours  apd  40  minutes  or  less  work.  This  four  hours'  pay 
must  also  be  paid  to  employees  called  but  not  used. 

During  the  course  of  hearings  on  the  national  agreements 
the  railroads  objected  particularly  to  the  provision  of  the  old 
rule  which  allowed  the  employee  to  collect  10  or  15  hours' 
pay  on  the  ground  that,  when  he  had  completed  the  task  for 
which  he  was  called,  his  assignment  to  other  emergency  work 
constituted  a  second  and  sometimes  a  third  call.  To  offset 
this  the  new  rule  says:  "Employees  called  *  *  *  will 
be  required  to  do  only  such  work  as  called  for  or  other 
emergency  work  which  may  have  developed  after  they  were 
railed  and  cannot  he  performed  by  the  regular  force  in  time 
to  avoid  delays  to  train  movement." 

The  new  rule  also  makes  provision  for  paying  employees 


time  and  one-half  on  an  actual  minute  basis  with  a  minimum 
of  one  hour  for  work  performed  in  advance  of  the  regular 
working  period. 

Rule  9 

Rule  9  in  the  Shop  Crafts  Agreement  gives  the  employee 
who  works  through  his  lunch  period  one  hour's  pay  and  the 
opportunity  to  procure  his  lunch  later  without  loss  of  time. 
The  new  rule  gives  him  but  straight  time  and  the  oppor- 
tunity to  procure  his  lunch  later  without  loss  of  time  up  to 
30  minutes.  " '  '.■-■■-- 

;  :    Rule  10 

The  railroads  protested  the  provisions  of  Rule  10  of  the 
Shop  Crafts  Agreement  which  enabled  shop  employees,  sent 
out  on  the  road  for  emergency  service,  to  receive,  under  cer- 
tain conditions,  time  and  one-half  for  time  spent  in  waiting 
for  trains  or  in  traveling.  The  new  rule  prepared  by  the 
Board  eliminates  these  provisions,  giving  the  employee  on 
such  work  straight  time  for  all  time  waiting  or  traveling. 

The  time  of  the  employee  sent  out  for  such  service  was  for- 
merly reckoned  from  the  time  called  until  his  return,  but 
under  the  new  rule  his  time  begins  when  he  leaves  his  home 
station. 

Again,  when  such  emergency  service  kept  the  employee  on 
the  road  for  several  days,  including  either  Sundays  or  holi- 
days, he  was  guaranteed  eight  hours  pay  for  week  days  and 
time  and  one-half  for  Sundays  and  holidays.  Under  the 
provisions  of  the  new  rule  he  is  guaranteed  but  eight  hours 
pay  for  each  calendar  day. 

The  new  rule  also  provides  that  when  an  employee  is  re- 
quired to  leave  his  home  station  during  overtime  hours  he 
will  be  allowed  one  hour's  pay  as  preparatory  time. 

The  following  provision  for  wrecking  service  employees  is 
added  to  the  new  rule: 

"Wrecking  service  employees  will  be  paid  under  this  rule, 
except  that  all  time  working,  waiting  or  traveling  on  Sundays 
and  holidays  will  be  paid  for  at  rate  of  time  and  one-half, 
and  all  time  working,  waiting  or  traveling  on  week  days 
after  the  recognized  straight-time  hours  at  home  statiMi, 
will  also  be  paid  for  at  rate  of  time  and  one-half." 

Rule  12 

Changes  similar  to  those  made  in  Rule  10  are  made  in 
Rule  12,  the  provisions  of  which  apply  to  employees  sent  out 
to  fill  temporary  vacancies  at  outlying  points.  The  railroads 
particularly  objected  to  the  last  paragraph  of  Rule  12  of  the 
Shop  Crafts  Agreement,  which  continued  those  rules  more 
favorable  to  the  employees  in  older  agreements.  The  new 
rule  contains  no  provision  for  the  continuation  of  these  older 
rules. 

Rule  14 

Those  shop  employees  regularly  assigned  to  road  work  who 
have  been  paid,  under  Rule  14  of  the  Shop  Crafts  Agree- 
ment, straight-time  for  their  regular  hours  and  time  and  one- 
half  for  all  overtime  hours  whether  working,  waiting  or 
traveling  will,  under  the  revised  rule,  receive  straight  time 
for  all  hours  traveling,  waiting  or  working  during  regular 
hours  and  time  and  one-half  only  for  work  performed  during 
overtime  hours. 

The  new  rule  also  contains  the  following  paragraphs  which 
are  not  included  in  the  old  rule. 

"Where  meals  and  lodging  are  not  provided  bv  the  com- 
pany when  away  from  home  station,  actual  expenses  will  be 
allowed. 
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the  cylinder  and  dies  used  for  swedging  are  idle,  thus  keep- 
ing the  air  consumption  low.  Different  size  dies  permit  tul)es 
from  2  in.  to  4'^  in.  in  diameter  to  be  welded.  Mandrels 
can  al.-^o  he  fittcxi  to  the  machine  so  that  it  is  possible  to  weld 
safe  ends  from  about  .>  in.  to  12  in.  in  length.  Tube  dies 
are  attadu'd  to  the  lower  end  of  the  piston  with  a  kiv  and 
travel  in  the  guides  of  the  ujiper  frame.  The  operation  of 
the  piston  is  similar  to  that  of  an  air  hammer.  The  lower 
dies  are  held  in  a  .steel  frame  and  all  dies  are  so  designed 
that  the\  lit  the  outside  of  the  l1ue  with  the  proper  allowance 
for  expansion  when  heated.  A  .^^cale  scraper  is  t'ltted  on  the 
right-hand  side  of  the  frame  near  the  lower  die. 

CaiUiii^  (lie  Tube  to  L<-ii}:tli 

The  fuial  operation  in  reconditioning  the  tube  is  the  cut- 
ting off  of  the  .>imokel)Ox  end  of  the  tube.  The  tubes  roll 
along  gravity  racks  from  the  welding  machine  to  the  third 
of)erator  who  places  the  ends  in  a  second  type  "C"  furnace 
where  they  are  heated.  As  in  the  case  of  the  tirst  cutting  off 
heating  furnace,  this  furnace  has  a  capacity  to  hold  six  tubes 
at  once.  Wlun  heated  to  a  cherry  red,  the  operator  allows 
them  to  roll  onto  a  rack  having  a  gage  at  one  end  adjusted 
to  the  length  required  of  the  finished  tube.  He  then  places 
the  heated  end  against  the  hot  saw  and  after  lUtting  off 
moves  it  to  the  expander.  The  tube  is  tnially  placed  in  a 
rack  ready  for  installation  in  a  locomotive  in  the  erecting 
shop.  Throughout  the  entire  process  the  tubes  are  never 
turned  nor  reversed  in  direction.  It  may  be  said  that  the 
tubes  are  practically  in  motion  from  the  time  they  leave  the 
first  rack  until  they  are  repaired  and  again  ready  for  installa- 
tion in  an  engine. 

Machinery   for  Safe   Einling-  Superheater   Flue.« 

The  .section  of  the  shop  devoted  to  welding  safe  ends  on 
superheater  flues  is  arranged  in  a  slightly  different  manner 
from  the  small  tube  de]>artment  as  will  be  seen  from  the 
floor  plan  .shown  in  Fig.  2.  When  a  set  of  tubes  is  brought 
to  the  department  and  placed  in  the  racks  after  cleaning,  the 
operator  places  a  single  one  of  them  in  a  type  "B"  welding 
furnace  until  it  is  heated  to  a  cherry  red.  The  three  i)ieces 
of  equipment  in  this  department  are  arranged  in  an  arc  of  a 
circle  so  that  a  tube  supported  at  its  outer  end  on  a  roller 
stand  may  be  moved  by  the  operator  from  the  furnace  to  the 
hot  saw.  expander,  and  safe  end  magazine,  and  back  to  the 
furnace  for  the  welding  heat  and  finally  to  the  welding  and 
swedging  machine  by  simply  supiwrting  the  weight  of  the 
tube  end  on  which  the  work  is  being  done.  The  superheater 
flue  welding  furnace  bums  gas  for  fuel  and  will  take  tul>es 
up  to  6  in.  in  diameter.  The  combination  hot  .saw  and 
tube  expanding  machine  is  similar  to  that  used  in  the  layout 
for  standard  size  tul)es  except  that  its  capacity  is  for  tlues  up 
to  6  in.  in  diameter.  A  t'lve  hp.  motor  is  re(|uired  to  oj)erate 
this  machine.  In  the  lasr  of  tlie  pneumatic  welding  machine 
the  capacity  is  for  tubes  from  2  in.  to  6'/.  in. 

Kei-iaiiniM<:  Short  Length  Flues 

The  prai'tice  of  the  D..  L.  &  \V.  is  to  apply  not  more  than 
two  safi'  ends  on  tultes  or  flues.  When  tubes  removed  from  a 
iMiiler  have  bct-n  pieced  twice,  they  are  cither  cut  down  and 
used  on  smaller  engines  or  have  a  single  long  tube  welded  on 
the  cm]  in  the  thie  reclaiming  machine.  Flues  to  be  reclaimed 
are  scarfed,  expanded  and  j^laccd  in  racks  adjacent  to  the 
reclaiming  mac  bine.  This  e«|uipment  consists  of  a  special 
pneumatic  welding  mac  hine  of  the  hammer  ty[)e,  an  oil  heat- 
ing furnace  and  a  special  mandrel  on  which  the  tul)e  is 
placed  as  -hown  in  the  arrangement  plan  of  the  shop.  In 
this  operation  the  tube  is  heated  in  the  usual  way.  and  the 
>liort  tube  u>ed  to  piece  out  the  length  in.<erted.  The  tube 
and  end  are  then  pas.«ied  through  the  furnace  and  over  the 
mandrel  until  the  point  of  weld  is  in  the  proper  place  for 
hc-ating.  When  the  re<iuired  heat  is  reached  the  tube  is 
nioved  forward  through  the  furnace  to  the  welding  dies,  the 


hammer  being  in  direct  line  with  the  furnace  opening.  A 
stop  is  arranged  on  the  mandrel  which  acts  as  a  gage  to  locate 
the  welding  point.  When  the  farther  end  of  the  tube  strikes 
this  stop  it  oj)erates  a  lever  which  in  turn  actuates  the  air 
valve  of  the  welding  machine  thus  automatically  beginning 
the  welding  o])eration.  .\s  .^oon  as  the  j)ressure  of  the  tube- 
is  taken  from  the  gage  sto[),  the  air  su|)ply  is  cut  off  and  the 
welding  machine  comes  to  a  standstill.  The  tube  is  then 
pulled  back  through  the  furnace  completing  the  operation. 
Fini.-lied  tubes  from  each  departmeiU  are  arranged  in  sets 
containing  the  |)roper  number  for  installation  in  a  locomotive 
and  picked  up  by  the  shop  crane  and  piled  in  storage  racks. 

Steam  Haiiinier  Repair 
BY  W.  E.  GIBBS 

The  illustration  shows  two  thermit  welds  made  on  a 
steam  hammer  bottom  die  and  head,  enabling  a  3,200-lb. 
hammer  to  be  returned  to  service  quickly  at  a  minimum  of 
exi)en.'ie.  The  steam  hammer  developed  a  bad  crack  where 
the  upper  die  is  keyed  to  the  head,  as  shown  at  .1.  The  head 
was  removed  from  the  hammer,  the  crack  being  burned  out 
with  the  oxy-acetylene  cutting  torch  and  the  surfaces  chipped 
and  cleaned  for  welding.  The  head  of  this  hammer  is  9/4  in. 
thick,  18^8  in.  wide  and  51  in.  long  and  on  account  of  the 
severe  service  to  which  it  is  subjected,  special  care  was  taken 
in  making  the  weld.  After  the  weld  was  made,  the  head  was 
machined  and  placed  back  in  service,  the  hammer  being 
ready  for  operation  in  a  few  days.  One  hundred  pounds  of 
thermit  was  used  in  making  the  weld,  which  required  about 


Cracked    Head    and    Bottom    Die    as    Repaired    by    Thermit    Welding 

ten   hours*  work.    As  the  weld   was  made  some  time  ago,  it 
was  necessar\-  to  have  ii  chalked  in  order  to  show  up. 

I'he  Iiottom  die-  liead  cjn  this  .steam  hammer  l)roke  s<|Uarcl 
in  two  pieces  at  Ji.    The  die  was  placed  on  the  surface  tal/l 
and   lined  up  in   the  proper  position,  a   l^/i   in.  nut  bein? 
placed   in   the  center  of  the  die  between  the  two  sections  t' 
allow   proper   sj)ac  e    for   tlie   thermit   steel.     .\   strong   clant 
was  placed  around  the  outside  of  the  tlask.     The  thermit  wel 
was   f)oured   and   on   c(K)ling   off,   the    reinforcement   on  tli 
upi)er   |»ortion    of   the   die   was   machined   off   to  make  tli 
upper  and  lower  dies  sc|uare  with  each  other.    One  hundri 
and  tlfty  i)Ounds  of  thermit  were  used  in  making  this  wel< 
which  has  given  satisfactory  service  for  eight  months.    Tii 
die  is  10  in.  wide  by  11  in.  thick  and  30  in.  long. 

This  steam  hammer  is  subjected  to  unusually  heavy  dm 
and  is  in  constant  u.^e  forging  o[)en  hearth  steel  up  to  6  i; 
bv  20  in.  in  cro.>s  section. 
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Labor  Board  Settles   Overtime  Controversy 


Seven  New  Rules  to  Govern  Punitive  Payments; 
Hearings  on  the  Re-establishment  of  Piece  Work 


SFA'EX  new  rules,  recognizing  and  continuing  the  prin- 
ciple of  punitive  pay  for  overtime  work  in  railroad  shops, 
have  been  promulgated  by  the  Railroad  Labor  Board 
as  the  solution  of  one  of  the  stumbling  blocks  in  the  nego- 
tiation of  new  agreements  regarding  rules  and  working  con- 
ditions between  many  railroads  and  their  shop  employees. 
These  new  rules,  which  are  effective  as  of  August  16  and  are 
retroactive  to  July  1,  also  recognize  and  sanction  the  prin- 
ciple of  the  eight-hour  day,  the  policy  of  paying  time  and 
one-half  for  work  performed  on  Sundays  and  holidays  except 
that  work  which  is  absolutely  essential  to  continuous  opera- 
lion  and  the  practice  of  paying  an  allowance  to  an  employee 
called  but  not  required  to  work.  On  the  other  hand,  the  pro- 
visions of  the  seven  new  rules  so  change  the  overtime  rules  in 
the  Shop  Crafts  Agreement  that  several  of  the  wasteful  and 
ridiculous  effects  brought  to  tiie  attention  of  the  Board 
during  the  hearings  on  national  agreements  will  not  be 
continued. 

The  new  rules  are  to  take  the  place  of  Rule?  7,  9,  10,  12, 
14  and  15  of  the  Shop  Crafts  National  Agreement.  The 
changes  which  have  been  made  are  briefly  outlined  in  the  fol- 
lowing paragraphs.  In  all  other  respects  the  rules  have  been 
unchanged. 

Rri.E  6 

Instead  of  paying  all  shop  employees  time  and  one-half 
for  Sundav  and  holidav  work  as  was  ncce.ssarv  under  Rule  6 
of  the  Shop  Crafts  Agreement,  the  new  rule  prepared  by  the 
Board  provides  that  "employees  necessary  to  the  operation  of 
j)ower  houses,  mill-wright  gangs,  heat  treating  plants,  train 
yards,  running  repair  and  ins|)ection  forces,  who  are  regu- 
larly assigned  by  bulletin  to  work  Sundays  and  holidays,  will 
be  compensated  on  the  same  basis  as  on  week  days.''  The 
new  rule  also  contains  the  interesting  phrase,  "Sunday  and 
holiday  work  will  be  required  only  when  absolutely  essential 
to  the  continuous  operation  of  the  railroad." 

Rule  7 

Rule  7  of  the  Shop  Crafts  Agreement  has  been  changed  so 
that  instead  of  receiving  a  guarantee  of  one  hour's  pay  for  40 
minutes  or  less  continuous  overtime  service  with  the  right  to 
no  to  meals  after  one  hour's  work,  the  shop  employee  will  be 
paid  time  and  one-half  on  an  actual  minute  basis  with  a 
minimum  of  one  hour,  and  he  can  be  held  for  two  hours 
before  going  to  meals.  The  time  then  taken  for  meals  will 
not  terminate  the  employee's  continuous  service  and  must  be 
[)aid  for  up  to  30  minutes. 

.\gain.  instead  of  receiving  five  hours'  pay  for  three  hours 
md  20  minutes  service  or  less  when  called  to  return  to  work 
the  employee  is  to  be  paid  a  minimum  of  four  hours  for  two 
hours  apcl  40  minutes  or  less  work.  This  four  hours'  pay 
must  also  l)e  paid  to  employees  called  but  not  used. 

During  the  course  of  hearings  on  the  national  agreements 

the  railroads  objected  particularly  to  the  provision  of  the  old 

"ule  which  allowed  the  employee  to  collect  10  or  15  hours' 

;>ay  on  the  ground  tliat,  when  he  had  completed  the  task  for 

vhich  he  was  called,  his  assignment  to  other  emergencv  work 

onstituted  a  second  and  sometimes  a  third  call.     To  offset 

his  the  new  rule  says:     "Employees  called      *     *     *     ^y[]\ 

-e   required   to  do  onl\-   such    work   as   called    for   or  other 

mcrf^ency  'work  which  may  have  developed  after  thev  were 

illrd  Olid  cannot  he  performed  by  the  regular  force  in  time 

■<  avoid  delays  to  train  movement." 

The  new  rule  also  makes  provision  for  paying  emplovees 


time  and  one-half  on  an  actual  minute  basis  with  a  minimum 
of  one  hour  for  work  performed  in  advance  of  the  regular 
working  period. 

Rule  9 

Rule  9  in  the  Shop  Crafts  Agreement  gives  the  employee 
who  works  through  his  lunch  period  one  hour's  pay  and  the 
opportunity  to  procure  his  lunch  later  without  loss  of  time. 
The  new  rule  gives  him  but  straight  time  and  the  oppor- 
tunity to  procure  his  lunch  later  without  loss  of  time  up  to 
,S0  minutes.  > 

Rule  10 

The  railroads  protested  the  provisions  of  Rule  10  of  the 
Shop  Crafts  Agreement  which  enabled  shop  employees,  sent 
out  on  the,  road  for  cmergenc}'  service,  to  receive,  under  cer- 
tain conditions,  time  and  one-half  for  time  spent  in  waiting 
for  trains  or  in  traveling.  The  new  rule  prepared  l)y  the 
Board  eliminates  tiicse  provisions,  giving  the  employcn:  on 
sucli  work  straight  time  for  all  time  waiting  or  traveling. 

The  time  of  the  emi)loyee  sent  out  for  such  service  was  for- 
merly reckoned  from  the  time  called  until  his  return,  but 
under  the  new  rule  his  time  begins  when  ho  leaves  his  home 
station. 

Again,  when  such  emergency  service  kept  the  employee  on 
the  road  for  several  days,  including  either  Sundays  or  holi- 
days, he  was  guaranteed  eight  hours  pay  for  wi-ek  days  and 
time  and  one-half  for  Sundays  and  holidays.  Under  the 
provisions  of  the  new  rule  he  is  guaranteed  l>ut  eight  hours 
pay  for  each  calendar  day. 

The  new  rule  also  provides  tliat  when  an  employee  is  re- 
quired to  leave  his  home  station  during  nvi-rtime  hours  he 
will  be  allowed  one  hour's  pay  as  i)reparatory  time. 

The  following  provision  for  wrecking  service  employees  is 
added  to  the  new  rule: 

"Wrecking  service  employees  will  l>c  paid  under  this  rule, 
except  that  all  time  working,  waiting  or  traveling  on  Sundays 
and  holidays  will  be  paid  for  at  rate  of  time  and  one-half, 
and  all  time  working,  waiting  m  traveling  on  week  days 
after  the  recognized  straight-time  hours  at  home  station, 
will  also  be  paid  for  at  rate  of  time  and  one-half." 

Rui,E  12 

Changes  similar  to  those  made  in  Rule  10  are  made  in 
Rule  12,  the  provisions  of  which  apply  to  emplovees  sept  out 
to  till  temporary  vacancies  at  outlying  points.  The  railroads 
particularly  objected  to  the  last  paragraph  of  Rule  12  of  the 
Shop  Crafts  Agreement,  which  continui-d  those  rules  more 
favorable  to  the  employees  in  older  agreements.  The  new 
rule  contains  no  provision  for  the  continuation  of  these  older 
rules.  ,  .  •;  . .        .     ; 

RULF   14 

Those  shop  employees  regularly  assigned  to  road  work  who 
have  been  paid,  under  Rule  14  of  the  Shop  Crafts  .\gree- 
ment.  straight-time  for  their  regular  hours  and  time  and"one- 
lialf  for  all  overtime  hours  whether  working,  waiting  or 
traveling  will,  under  the  revised  rule,  receive  straight  dme 
for  all  hours  traveling,  waiting  or  working  durinc"^ regular 
hours  and  time  and  one-half  only  for  work  performed  during 
overtime  hours.  .. 

The  new  rule  also  contains  the  following  paragraphs  which 
are  not  included  in  the  old  rule. 

"Where  meals  and  lodging  are  not  provided  b\  ihe  com- 
pany when  away  from  home  station,  actual  expensi>  will  be 
allowed. 
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^  '  **\Vhere  employees  are  required  to  use  boarding  cars,  the 
railroad  will  furnish  sanitary  cars  and  equip  them  for  cook- 
ing, heating  and  lodging;  the  present  practice  of  furnishing 
cooks  and  equipment,  and  maintaining  and  operating  the 
cars,  shall  be  continued." 

The  starting  time  in  both  the  old  and  revised  rules  is  set  at 
from  6  a.  m.  to  8  a.  m.  However,  the  following  exception  is 
included  in  the  new  rule: 

"In  case  where  the  schedule  of  trains  interferes  with  the 
starting  time  an  agreement  may  be  entered  into  by  the  super- 
intendent of  the  department  affected  and  the  general  chair- 
man of  the  craft  affected." 

»■'.    ;;  v/  Rule  15 

Rule  15  of  the  Shop  Crafts  Agreement  has  been  changed 
to  conform  to  the  Board's  decision  relative  to  the  payment  of 
time  and  one-half  for  work  performed  on  Sundays  and  holi- 
days inasmuch  as  this  rule  applies  to  employees  regularly 
assigned  to  road  work  and  paid  on  a  monthly  basis. 
Whereas  formerly  the  monthly  rate  of  these  employees  was 
determined  by  dividing  3,156  hours,  which  includes  59  Sun- 
days and  holidays  at  time  and  one-half,  by  12,  their  monthly 
rate  is  now  to  be  deducted  by  dividing  2,920  hours,  or  365 
eight-hour  days,  by  12. 

The  new  rule  also  contains  the  following  paragraphs  which 
will  eliminate  some  of  the  features  to  which  the  carriers  have 
strenuously  objected : 

'  *'The  regularly  assigned  road  men  under  the  provisions  of 
this  rule  may  be  used,  when  at  home  point,  to  perform  shop 
work  in  connection  with  the  work  of  their  regular  assign- 
ments. 

"If  it  is  found  that  this  rule  does  not  produce  adequate 
compensation  for  certain  of  these  positions  by  reason  of  the 
occupants  thereof  being  required  to  work  excessive  hours,  the 
salary  for  these  positions  may  be  taken  up  for  adjustment." 

:':..'>       Board  Outlines  Its  Opinions  on  the  Subject  of  Overtime 

"  The  Board  in  handing  down  these  new  rules  said  in  part : 

There  was  a  wide  diversity  of  rules  among  the  numerous  rail- 
roads of  this  country  prior  to  the  standardization  that  took  place 
during  federal  control.  It  is  therefore  possible  to  cite  precedents 
for  almost  any  rule  that  may  be  advocated.  Such  precedents,  at 
best,  are  persuasive,  but  not  controlling.  The  fact  that  a  given  rule 
may  once  have  existed  by  agreement  on  a  road  is  not  conclusive  of 
its  reasonableness  and  justness,  for  it  may  have  been  imposed  on 
the  employees  by  unavoidable  necessity  or  on  the  carrier  by  eco- 
nomic pressure.  The  Board  has  therefore  felt  constrained  to  con- 
sider the  principles  of  right  and  wrong  involved  in  the  proposals 
and  counter-proposals  submitted  to  it,  in  the  light  of  present  con- 
ditions and  industrial  history. 

Throughout  these  rules,  the  soundness  of  the  principle  of  puni- 
tive pay  for  overtime  work  has  been  recognized,  but  not  to  the 
extreme  extent  embodied  in  the  National  Agreement. 

The  eight-hour  day  has  also  been  given  full  recognition.  The 
policy  of  paying  time  and  one-half  for  work  performed  on  Sun- 
days and  holidays  is  also  approved  in  Rule  6,  but  an  important 
exception  is  provided.  Certain  kinds  of  work,  which  are  unavoid- 
ably and  regularly  performed  on  Sundays  and  holidays  and  which 
are  absolutely  essential  to  the  continuous  operation  of  the  railroad 
to  meet  the  requirements  of  the  public,  are  not  treated  as  overtime 
work.  The  carrier  has  no  choice  as  to  the  performance  of  this 
work,  and  does  not  arbitrarily  require  it  It  is  not  just  to  penalize 
the  carrier  for  that  which  it  cannot  escape.  Manufacturing  plants 
can,  as  a  rule,  control  or  eliminate  Sunday  and  holiday  work, 
therefore,  a  comparison  of  such  plants  with  a  railroad  is  unfair, 
except  in  so  far  as  the  "back  shop"  is  concerned,  and  the  method 
of  paying  for  overtime  in  the  back  shop  has  not  been  disturbed 
by  these  rules. 

There  are  other  classes  of  employment  in  which  Sunday  and 
holiday  work  is  regular  and  necessary,  and  those  engaged  in  it  are 
not  paid  overtime;  for  example,  engineers,  firemen,  conductors, 
and  trainmen,  and,  going  outside  of  railroad  service,  police  and  fire 
department  employees,  and  street  car  conductors  and  motormen. 

The  practice  of  allowing  five  hours  for  a  call  is  a  relic  of  the 
time  when  ten  hours  constituted  a  day's  work,  and  it  was  thought 
just  and  reasonable  to  allow  one-half  day,  or  five  hours,  for  a  call. 
Now  that  the  hours  have  been  reduced  to  eight,  by  the  same  prin- 


ciple, it  is  just  and  reasonable  to  make  the  allowance  one-half  day 
or  four  hours. 

Employees  usually  commence  work  between  7  a.  m.  and  7.30 
a.  m.,  with  a  lunch  period  in  the  neighborhood  of  12  o'clock  noon, 
and  finish  their  regular  eight-hour  period  at  4  p.  m.  Certainly, 
there  is  no  hardship  in  asking  employees  to  continue  on  to  6  p.  m. 
(if  their  services  are  required)  before  they  go  to  a  meal,  and  in 
many  cases  workmen  would  prefer  to  work  the  additional  two 
hours  in  order  to  complete  their  work  and  go  home  without  having 
to  return. 

If  men  are  called  after  regular  hours  for  some  emergency  work, 
it  is  fair  and  reasonable  to  use  these  men  only  on  other  emergency 
work  which  may  have  developed  after  they  were  called  without 
being  obliged  to  call  them  again  or  to  call  other  men. 

When  men  are  sent  out  on  the  road  for  emergency  service,  or 
to  fill  temporary  vacancies,  it  is  certainly  just  and  reasonable  to  pay 
them  straight  time  for  all  time  traveling  or  waiting,  and  for  all 
time  worked,  straight  time  for  straight-time  hours,  and  overtime 
for  overtime-hours  in  accordance  with  the  practice  at  the  home 
station  or  at  the  point  where  they  are  temporarily  employed. 

It  is  just  and  reasonable  that  men  assigned  to  road  service  on  a 
monthly  basis  should  be  paid  eight  hours  per  day,  365  days  per 
year,  without  any  allowance  for  overtime. 

It  is  a  fact  that  on  many  Sundays  and  holidays  these  men  are 
not  called  upon  to  work,  but  no  deduction  is  made  in  their  pay. 
These  monthly  positions  must  be  desirable  because  they  are  usu- 
ally occupied  by  the  older  men,  and  there  is  regularity  as  to  the 
monthly  compensation. 

The  Board  has  felt  impelled,  however,  to  decline  many  of  the 
modifications  of  said  rules  advocated  by  the  carriers,  because  they 
appeared  to  go  to  an  opposite  extreme  that  is  unjust  and  un- 
reasonable. In  this  case,  as  so  often  happens  in  human  experi- 
ence, there  is  a  point  somewhere  between  the  extreme  positions 
of  opposing  forces  where  justice  and  reason  may  be  found. 

The  rules  above  set  out  will  become  effective  August  16,  1921, 
except  that  employees  who  have  been  paid  under  a  less  favorable 
rate  or  condition  for  the  period  embracing  July  1  to  August  15, 
1921,  inclusive,  shall  be  reimbursed  under  these  rules. 

Dissenting  Opinion  of  A.  O.  Wharton 

For  the  first  time  in  the  history  of  the  Labor  Board  a  dis- 
senting opinion  accompanied  the  decision.  A.  O.  Wharton, 
labor  representative  on  the  Board,  in  a  lengthy  argument 
opposed  the  decision  of  the  majority  on  the  grounds  that  "it 
does  not  appear  either  just  or  reasonable  that  conditions  that 
have  been  in  effect  from  10  to  20  years  and  even  longer, 
established  as  a  result  of  negotiation  and  mutual  agreement 
between  employers  and  employees,  and  not  infrequently  estab- 
lished where  no  organization  of  employees  existed,  can  now  be 
decided  as  unjust  or  unreasonable."  In  supj)ort  of  this  con- 
tention Mr.  Wharton  cited  the  overtime  provisions  for  the 
shop  employees  in  effect  on  approximately  100  carriers  prior 
to  December  31,  1917,  adding,  "No  charge  was  made  by  the 
carriers  and  no  evidence  submitted  to  the  Board  that  would 
justify  any  statement  to  the  effect  that  any  of  the  rules  re- 
sulting from  negotiation  between  1902  and  December,  1917, 
were  the  result  of  an  undue  exercise  Qf  the  economic  strength 
of  the  employees'  organizations." 

Regarding  the  majority  ruling  as  to  straight  time  rates 
for  Sunday  and  holiday  work  for  certain  classes  of  employees 
whose  work  is  necessary  to  maintain  continuous  operation. 
Mr.  Wharton  said: 

"As  a  matter  of  fact  and  recorded  in  the  public  hearing? 
conducted  by  the  Board,  with  representatives  of  the  carriers 
present  and  not  challenging  the  statement,  overtime  at  the 
rate  of  time  and  one-half  for  Sunday  and  holiday  work,  and 
for  work  outside  of  the  regular  established  day,  has  been  in 
effect  for  this  class  of  employees  for  not  less  than  40  years: 
it  was  voluntarily  put  into  effect  20  years  prior  to  the  time 
the  shop  crafts  had  organization  sufficient  to  negotiate  work 
ing  conditions." 

After  making  several  comparisons  regarding  practices  of 
public  utilities  and  municipalities  regarding  punitive  pay- 
ments for  Sunday,  holiday  and  overtime  work,  Mr.  Wharton 
cited  a  compilation  prepared  by  representatives  of  the  Fed- 
erated Shop  Crafts  and  showing  the  overtime  practices  pre- 
vailing in  2,544  firms  in  practically  all  states  of  the  union 
during  1920.  This  compilation  shows  that  869  of  these 
firms  paid  double  time  for  all  overtime,  that  2,270  paid  time 
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and  one-half  or  better  for  all  time  worked  outside  of  regular 
hours  and  that  but  49  paid  straight  time  for  all  overtime. 
"The  plea  that  continuous  service  requirements  should  be 
a  controlling  factor  in  deciding  that  employees  should  be 
compelled  to  perform  Sunday  and  holiday  service  for  the 
same  rate  paid  on  week  days,"  Mr.  Wharton  continued,  "or 
that  men  should  be  assigned  to  duty  365  days  per  year,  with 
millions  of  workers  walking  the  streets  in  search  of  employ- 
ment is  a  fallacy  not  sustained  by  any  recognized  authority 
qualified  to  pass  .  .  .  upon  a  question  .  .  .  asso- 
ciated with  the  social  and  moral  well-being  of  the  nation's 
workers." 

Hearings  on  Piece-Work 

Hearings  on  the  subject  of  piece-work  were  begun  for  the 
Labor  Board  on  August  8  and  concluded  on  August  12. 
In  the  course  of  the  proceedings,  vice-chairman  Hooper  stated 
that  the  only  question  before  the  board  was  whether  or  not 
the  rule  prohibiting  piece-work  should  be  continued. 

A  large  portion  of  the  first  day's  testimony  was  taken  up 
with  a  plea  by  B.  M.  Jewell,  president  of  the  Railway 
Employees'  Department  of  the  American  Federation  of  Labor 
for  separate  hearings  on  each  disagreement  certified  to  the 
board  during  the  past  few  weeks.  J.  G.  Walber  representing 
the  eastern  carriers  stated  that  the  railroads  intended  to  rest 
their  case  largely  on  the  testimony  presented  by  the  Confer- 
ence Committee  of  Managers  during  the  hearings  on  the 
national  agreements.  On  August  9,  the  board  announced 
that  four  days  would  be  allowed  to  the  employees  to  reply 
to  the  piece-work  testimony  of  the  Conference  Committee  of 
Managers  and  one  day  would  be  devoted  to  rebuttal  state- 
ments from  representatives  of  the  railroads. 

Committeemen  representing  the  shop  employees  of  28 
eastern  and  26  western  carriers  appeared  before  the  board 
on  August  10  and  vigorously  protested  the  re-establishment 
of  piece-work.  Practically  all  of  the  local  committeemen 
stated  that  from  95  to  100  per  cent  of  the  shop  employees 
represented  by  them  voted  against  the  re-establishment  of 
piece-work  on  the  ground  that  this  system  of  pay  works  a 
hardship  on  the  employees,  constitutes  a  form  of  slavery, 
prevents  the  payment  of  punitive  overtime  and  makes  im- 
possible the  payment  of  a  living  wage.  Many  of  the  com- 
mitteemen based  their  arguments  largely  on  the  fact  that  the 
re-establishment  of  piece-work  would  wipe  out  their  punitive 
overtime  to  a  great  extent  and  the  introduction  of  this  argu- 
ment was  protested  by  Mr.  Walber,  who  called  attention  to 
the  fact  that  the  present  hearings  were  on  the  question  of 
piece-work.  Mr.  Jewell  replied  that  the  two  subjects  are  so 
closely  allied  they  must  be  considered  together. 

The  hearings  on  August  10  and  11  were  devoted  princi- 
pally to  the  presentation  of  an  exhibit  by  Leland  Olds  on 
behalf  of  the  Railway  Employees'  Department  of  the  Ameri- 
can Federation  of  Labor.  This  exhibit,  entitled  "The  Prob- 
lem of  Piece-Work,"  dealt  at  length  upon  the  "fluctuation" 
in  earnings  of  shop  employees  under  the  piece-work  system 
of  pay.  The  attempt  was  made  to  attribute  this  "fluctuation" 
to  conditions  other  than  the  workers'  willingness  or  ability 
to  produce  by  reference  to  disparities  in  the  amounts  earned 
by  the  same  workers  during  various  periods.  The  exhibit 
was  divided  into  three  parts,  the  first  part  of  which  is  devoted 
to  refutatiwi  of  the  evidence  presented  during  the  hearings 
on  national  agreements  by  the  Conference  Committee  of 
Managers;  the  second  part  to  a  description  "of  what  piece- 
work is  in  railroad  shops,"  and  the  third  part  to  the  "com- 
parative economy  possible  under  the  two  systems." 

Samuel  Higgins,  railroad  representative  on  the  board,  in 
questioning  Mr.  Olds,  brought  out  the  fact  that  although 
the  latter  had  entire  charge  of  the  preparation  of  this  exhibit 
he  is  not  a  graduate  of  a  technical  school  nor  had  he  had 
any  experience  in  railroad  shops.  Mr.  Olds  stated  that  he 
had  depended  for  his  experience  upon  the  experience  of  the 


railroad  employees  who  had  supplied  the  material  and  argu- 
ments contained  in  the  volume. 

J.  G.  Walber  Opens  Railroad's  Case 

On  April  12  John  G.  Walber,  representing  the  eastern 
carriers,  opened  the  testimony  on  behalf  of  the  railroads  by 
telling  the  board  in  substance  that  if  the  final  decision  of 
the  board  in  this  controversy  results  in  preventing  the  car- 
riers from  doing  work  in  their  own  shops  except  at  excessive 
costs  they  will  be  forced  to  give  their  repair  work  to  outside 
plants.  In  discussing  the  charges  made  by  the  employees, 
Mr.  Walber  said  in  part: 

Of  all  the  charges  of  abuses  and  improper  conditions  under 
the  piece-work  system  of  pay  there  is  none  which  cannot  be 
corrected,  if  justified.  The  frequent  charge  that  it  is  possible 
for  employees  to  do  inferior  work  and  even  fail  to  do  work 
cannot  properly  be  considered  an  argument  against  the  sys- 
tem, as  such  a  charge  cannot  be  confined  to  piece-work  and 
is  equally  possible  under  any  other  system  of  pay.  If  em- 
ployees will  neglect  their  work  when  paid  on  the  piece-work 
basis,  they  will  do  the  same  on  the  hourly  system,  as  the 
controlling   element   is   the  character   of   the   individual. 

Whether  or  not  the  piece-work  system  of  pay  yields  proper 
compensation  for  the  work  performed  depends  primarily  upon 
the  prices  set  for  the  jobs.  With  the  prices  properly  set,  we 
are  unable  to  see  what  sound  objection  can  be  made  to  the 
system,  if  employees  are  willing  to  render  adequate  and 
proper  services.  The  hourly  system  of  pay  allows  no  con- 
sideration for  the  industrious  employee.  All  are  on  a  com- 
mon basis.  It  is  the  ambition  of  most  energetic  men  to  profit 
by  their  work;  many  have  the  ambition  to  engage  in  business 
for  themselves.  The  piece-work  system  gives  the  employee 
this  advantage  and  the  ambitious,  energetic  employee  receives 
compensation  in  proportion  to  his  contribution  to  the  output. 

After  urging  the  re-establishment  of  piece-work  and  the 
revision  of  piece-work  rates  to  conform  with  changed  condi- 
tions, Mr.  Walber  said:     ,    . 

In  such  revisions,  prices  should  be  fixed  which  shall  not 
impose  excessive  application  of  the  employees  in  order  to 
perform  the  jobs  within  the  time  used  in  fixing  the  unit 
prices,  but  if  controversies  arise  as  to  the  results  of  the  unit 
prices,  and  it  is  not  possible  to  amicably  adjust  them  between 
the  managements  and  the  representatives  of  the  employees, 
they  can  be  referred  to  the  Labor  Board  in  accordance  with 
the  provisions  of  the  Transportation  Act.  That  act  has 
come  into  existence  since  the  piece-work  system  of  pay  was 
discontinued,  so  that  today  the  employees  have  a  Board  to 
which  they  can  appeal  in  the  event  any  complaints  against 
improper  results  cannot  be  adjusted  on  the  home  roads. 

The  rebuttal  by  the  railroads'  representatives  was  largely 
devoted  to  pointing  out  contradictory  statements  and  illogical 
reasoning  in  the  exhibits  presented  by  the  unions.  The  testi- 
mony of  Frank  McManamy  was  criticized  on  the  ground  that 
he  was  not  a  disinterested  witness. 

J.  W.  Higgins,  testifying  in  behalf  of  the  western  roads, 
offered  as  evidence  in  this  case  the  testimony  presented  to 
the  board  by  the  Conference  Committee  of  Managers  during 
the  course  of  hearings  on  national  agreements.  Mr.  Higgins 
also  asked  for  opportunity  to  reply  to  the  material  contained 
in  the  employees'  exhibit  on  piece-work,  and  this  request 
was  granted.  Dr.  C.  P.  Neill,  representing  the  southeastern 
roads,  made  a  similar  presentation. 

The  hearings  were  closed  with  a  statement  by  B.  M.  Jewell 
on  behalf  of  the  employees  in  which  he  summed  up  the 
employees'  objections  to  the  re-establishment  of  piece-work. 


Orders  have  been  issued  by  the  Bureau  of  Valuation  of 
the  Interstate  Commerce  Commission  closing  the  five  district 
offices  and  consolidating  all  work  in  Washington.  H.  M. 
Jones,  member  of  the  Engineering  Board,  with  headquarters  at 
Chattanooga,  has  been  appointed  supervising  engineer  and  T.  P. 
Artaud,  supervisor  of  land  appraisals  at  Washington,  has  been 
appointed  executive  assistant.  It  is  expected  that  staflF  positions 
in  district  offices  will  be  abolished  as  the  offices  are  closed. 


Fuel  Conditions  on  the  French  Railways 

■^  ^'  y-.''j'.:-C''J^        Use   of  Mixtures   and   Briquettes;   Trend   of 
'■■■\,:.'^\\.'^^'y''::'.        Locomotive  Development;  Training  of  Crews 

=Vjy-'AC---;-:>v'  BY  M.  DE   BOYSSON, 

•.•..;■..■.!-*.  Chief  of  Locomotive  Service,  Paris-Orleans  Railway,  Paris,  France 


THE  average  price  of  French  coal  and  imported  coal  was, 
in  1920,  more  than  250  francs  ($50)  per  ton.  The 
amount  of  ash,  which  in  ordinary  times  averaged  from 
8  to  10  per  cent,  rose  to  an  average  of  nearly  17  per  cent. 
At  the  present  time  the  French  railways  are  paying  about 
fifteen  times  the  pre-war  cost  for  fuel  and  the  total  fuel  bill 
now  amounts  to  about  35  or  40  per  cent  of  the  total  operating 
expenses  as  compared  to  about  16  per  cent  before  the  war. 

Unfortunately,  in  spite  of  the  increase  in  price,  it  has  not 
been  possible  to  accomplish  much  in  the  direction  of  economy. 
The  reason  for  this  is  due  to  the  scarcity  of  coal,  the  difficulty 
of  obtaining  sufficient  supplies  of  all  kinds  to  provide  the 
proper  mixtures,  and  the  fact  that  a  large  number  of  inex- 
perienced men  have  had  to  be  employed  to  replace  the  men 
lost  in  the  war. 

.,    .         ...,.,       •■    Choice  of  Fuel 

The  destruction  of  the  mines  in  the  North  and  the  Pas  de 
Calais  districts,  greatly  reducing  the  coal  resources  of  France, 
no  longer  permitted  the  railways  to  choose  the  fuel  best  suited 
for  locomotive  use  and  they  have  had  to  be  satisfied  with 
what  they  were  able  to  obtain.  The  situation  has,  however, 
improved  a  little  during  the  past  few  months  and  the  rail- 
ways are  gradually  returning  to  more  economical  methods. 

The  French  mines  from  which  the  railways  draw  their  sup- 
plies produce  a  fairly  large  proportion  of  small  coal  and, 
further,  screened  coal  coming  from  abroad  arrives  with  a 
large  amount  of  coal  dust  caused  by  repeated  handling.  It 
is  necessary  to  find  a  use  for  this  small  coal  and  dust,  of 
which  there  is  too  large  a  quantity  to  be  burned  as  it  stands. 
Briquetting  solves  the  problem  and  at  the  same  time  increases 
the  supply  of  select  coal,  which  is  not  obtained  in  sufficient 
quantities  from  the  screened  coal  to  meet  the  needs  of  the 
country.  Briquettes  are  made  by  mixing  92  parts,  by  weight, 
of  coal  with  8  parts  of  resin.  This  mixture  forms  a  briquette 
of  good  quality  which  can  be  used  under  the  same  conditions 
as  the  best  coal,  both  under  difficult  operating  conditions  and 
for  firing  up.  The  total  cost  of  this  briquetted  coal  is  prac- 
tically the  same  as  that  of  screened  coal  and  the  briquettes 
have  the  advantage  in  that  they  can  be  handled  and  stored 
in  the  open  with  much  less  deterioration  than  the  screened 
coal.    The  weight  of  the  briquettes  varies  from  6  to  20  lb. 

It  is  the  practice  of  the  French  railways  to  mix  different 
grades  of  fuel  in  order  to  obtain  the  most  economical  com- 
bination for  the  locomotive  service  involved.  These  mixtures 
will  contain  more  or  less  high  grade  fuel  according  as  the 
service  is  more  or  less  difficult. 

:    ~  -  Fnel  Stocks  and  Methods  of  Handling   Coal 

In  order  to  obtain  the  proper  mixtures  it  is  necessary  to 
have  at  each  coaling  station  a  fairly  large  stock  of  fuel,  be- 
cause regular  deliveries  of  the  different  grades  of  fuel  cannot 
be  depended  on.  A  large  stock  is  still  more  important  in 
districts  which  are  supplied  with  imported  fuel.  The  normal 
stock  allowed  for  the  railways  was  about  three  to  four  weeks' 
supply  for  pit  coal  and  six  weeks'  to  two  months'  for  bri- 
quettes. The  latter  should  not  be  used  until  they  are  dry, 
which  takes   about   a   month   after   they   are  manufactured. 

•Abstract  of  a  paper  presented  before  the  1921  convention  of  International 
Railway    Fuel   Association 


The  coal  coming  from  the  ports  is  either  mixed  immediately 
when  it  arrives  at  the  coaling  stations,  or  is  placed  in  separate 
piles,  if  the  arrivals  are  too  irregular,  and  mixed  in  the  de- 
sired proportions  when  it  is  loaded  onto  the  locomotive. 

In  order  to  facilitate  making  these  mixtures,  mechanical 
methods  of  handling  have  been  devised  which  have  the  added 
advantage  of  reducing  the  cost  of  handling. 

The  coal  cars  at  the  coaling  stations  are  unloaded  by  steam 
or  electric  traveling  cranes.  At  engine  houses  of  medium 
size  the  locomotive  tender  is  loaded  with  the  same  apparatus 
that  is  used  for  unloading  the  coal  as  it  arrived  from  the 
source  of  supply.  In  the  larger  engine  terminals,  however, 
the  two  operations  are  distinct,  principally  because  the  lack 
of  space  required  that  the  storage  ground  for  the  fuel  be 
placed  at  a  considerable  distance  from  the  engine  houses. 
When  the  locomotive  tender  is  not  loaded  directly  by  means 
of  cranes,  one  of  the  following  two  methods  is  adopted:  (a) 
the  coal  is  placed  in  small  push  cars,  holding  about  3,000 
lb.,  and  pulled  up  an  inclined  trestle  by  an  electric  hoist, 
where  the  coal  is  dumped  directly  onto  the  locomotive;  (b) 
the  coal  is  raised,  either  by  a  crane  or  chain  buckets,  into 
a  regular  coal  chute  from  which  it  is  delivered  directly  to  the 
locomotive. 

Purchase  and  Inspection 

On  account  of  the  various  qualities  and  sources  of  supply 
of  the  coal  used,  it  is  not  possible  to  rely  upon  the  analyses 
at  the  mines.  The  contracts  are  therefore  made  for  each 
different  grade  of  coal,  fixing  the  maximum  amount  of  ash 
and  also  quantity  of  water  in  washed  coal  at  the  point  at 
which  the  fuel  is  received.  Fines  or  premiums  are  provided 
for  coal  whose  maximum  is  above  or  below  these  figures.  In 
the  case  of  briquettes  there  is  an  additional  cohesion  test. 

The  ordering,  inspection  and  handling  of  fuel  is  under  the 
control  of  a  special  department,  which  may  or  may  not  be 
under  the  jurisdiction  of  the  general  supply  department  of 
the  railways. 

Locomotive   Improvements  ior   Economical   Operation 

The  use  of  brick  arches,  while  at  the  same  time  protecting 
the  tube  plate,  has  reduced  the  fuel  consumption  by  3  or  4 
per  cent.  At  the  present  time  all  the  French  locomotives  are 
equipped  with  them. 

The  dumping  grate  and  the  shaking  grate,  while  not  re- 
ducing the  fuel  consumption,  have  allowed  the  use  of  inferior 
fuel.  The  dumping  grate  is  used  on  all  engines  and  the 
shaking  grate  on  most  of  the  modem  engines. 

The  use  of  a  circular  exhaust  nozzle,  with  a  variable 
opening,  gives  the  maximum  dwift  with  the  least  back  pres- 
sure. Great  progress  has  already  been  made  in  the  study  of 
the  best  arrangement  for  exhaust  nozzles;  new  ones  are  still 
being  tried. 

Boiler  lagging  is  not  in  general  use  as  the  cost  of  upkeej) 
seems  to  equal  the  saving  made  on  the  fuel.  However,  nev; 
trials  are  being  made  taking  into  account  the  present  price 
of  coal. 

Compounding  has  realized  an  economy  of  10  per  cent  com- 
pared with  the  ordinary  engines.  At  first  compounding  wa? 
applied  to  two-cylinder  locomotives,  but  they  have  been 
almost  entirely  given  up  on  account  of  the  unequal  balance 
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caused  by  this  arrangement.  All  the  recent  compound  en- 
gines have  four  cylinders. 

The  use  of  the  superheater  overcomes  the  necessity  of  in- 
creasing the  steam  pressure  as  required  for  corresponding  and 
gives,  in  the  case  of  powerful  engines,  a  saving  of  about  12 
per  cent  on  single  expansion  engines  and  8  per  cent  on  com- 
pound engines  of  the  same  type.  In  spite  of  the  economic 
advantage  of  compound  engines  with  a  superheater  and  four 
cylinders,  the  tendency  at  present  is  to  return,  at  any  rate  as 
regards  engines  of  average  power,  to  simple  engines  with  a 
superheater  and  two  cylinders  on  account  of  a  considerable 
saving  in  maintenance  and  the  increased  facility  of  operation. 

Feed  water  heaters  using  exhaust  steam  were  tried  before 
the  war.  More  than  one  hundred  engines  are  already  fitted 
with  this  apparatus.  These  feed  water  heaters  achieve  a  cer- 
tain saving  of  fuel,  but  on  the  other  hand  there  are  main- 
tenance difficulties  and  the  question  is  deserving  of  thorough 
study. 

Mention  should  also  be  made  regarding  the  development 
of  washing  and  filling  boilers  while  they  are  hot.  Instituted 
at  first  in  order  to  diminish  the  stress  of  metal  in  the  boilers 
and  to  allow  the  engines  to  be  used  again  sooner,  this  process 
also  allows,  in  certain  cases,  the  recovery  of  the  heat  contained 
in  the  water  of  the  boilers  which  are  emptied.  However,  this 
recovery  required  extensive  apparatus  which  it  was  out  of 
the  question  to  install  during  the  war.  The  present  prices 
are  too  high  for  the  expected  saving  to  compensate  to  a  suffi- 
cient degree  for  the  cost  of  the  apparatus. 

Mechanical  stokers  have  not  yet  been  applied  to  French 
locomotives.  The  limitation  of  the  weight  per  axle  (18  tons) 
does  not  allow  of  boilers  powerful  enough  to  make  these 
stokers  indispensable.  Neither  has  any  use  been  made  of 
pulverized  coal,  but  the  railways  are  following  with  close  at- 
tention what  is  being  done  abroad  and  the  trials  undertaken 
in  France,  in  order  to  be  able  eventually  to  adopt  the  practice 
more  or  less  extensively. 

Training  of  the  Engine  Crew   and   Supervision 

The  hiring  and  training  of  locomotive  engineers  and  fire- 
men have  always  been  closely  watched  by  the  railways.  The 
employees  start  as  workmen  or  laborers  in  the  engine  houses. 
After  a  theoretical  and  practical  examination  they  can,  after 
a  certain  time,  be  employed  as  extra  firemen  according  to  the 
requirements  of  the  service;  but  they  are  not  called  firemen 
for  a  considerable  time,  which,  before  the  war,  was  not  less 
than  three  or  four  years.  After  acting  for  some  time  as  fire- 
men, depending  on  the  aptitude  of  the  employee,  they  have 
to  undergo  a  more  complete  theoretical  and  practical  examina- 
tion to  prove  their  fitness  for  the  duties  of  locomotive  engineer. 
Before  the  war  a  man  was  not  made  an  engineer,  except  in 
special  cases  of  those  who  had  a  more  complete  training,  in 
less  than  seven  or  eight  years,  of  which  three  years  were 
served  as  fireman. 

During  the  whole  training  period  the  employees  are  care- 
fully supervised  and  placed  under  locomotive  engineers  who 
are  particularly  qualified  to  act  as  instructors.  During  their 
work  the  engineers  and  firemen  are  frequently  accompanied 
1j}  traveling  engineers,  who  complete  their  instruction. 

The  necessity  for  increasing  the  strength  of  the  staff  very 
quickly  on  account  of  the  requirements  arising  from  the  war 
and  especially  on  account  of  the  application  of  the  eight- 
hnur  day,  forced  the  railways  to  train  the  engine  crews  very 
hurriedly  and  to  reduce  the  length  of  the  term  of  probation, 
Certainly  to  the  detriment  of  the  skill  of  the  employees  and 
th '  fuel  consumption. 

It  is  not  enough  to  train  the  engine  crews;  they  must  also 
be  interested  in  producing  results.  To  accomplish  this  the 
railways  give  the  engineers  and  firemen  a  share  in  the  fuel 
5;'  ings.  A  certain  quantity  of  coal  is  allotted  to  each  service, 
tia^ed  either  on  train-miles  or  ton-miles  and  the  saving  made 
on  the  allotment  is  paid  to  the  men  at  a  contract  price.    The 


results  obtained  from  this  premium  were  very  satisfactory. 
Recently,  owing  to  pressure  from  the  unions,  a  guaranteed 
minimum  of  premium  has  had  to  be  assured  to  the  men  each 
month,  whatever  the  amount  of  the  premium  actually  real- 
ized, and  many  of  them  have  been  content  to  draw  this 
minimum  without  tr}^ing  to  obtain  greater  savings. 

The  maintenance  of  the  locomotives  is  also  closely  watched. 
Strict  rules  as  to  the  periodical  inspection  of  the  engines  are 
in  force  at  the  engine  houses  and  supplementar>'  inspecticms 
must  also  be  made  whenever  it  is  necessary  to  maintain  the 
engines  in  good  condition.  Provision  is  made  in  particular 
for  the  piston  rings  to  be  replaced  about  ever)'  20,000  miles; 
but  the  rings  are  replaced  before  this  when  the  wear  exceeds 
a  certain  amount.  The  cylinders  are  rebored  when  the  dif- 
ference between  two  perpendicular  diameters  reaches  1.5  m.m. 
(.06  in.).  A  sharp  lookout  is  kept  in  this  respect  at  the  main 
shops. 

Assigned  Locomotives 

In  general,  each  engine  is  assigned  to  an  engineer  who 
alone  is  to  use  it.  This  arrangement  gives  excellent  results 
as  regards  economy  in  fuel  consumption.  Moreover,  in  this 
way  more  delicate  and  more  economical  machiner\-  can  be 
used,  because  it  can  be  kept  in  better  order.  Naturally,  this 
methcxi  requires  a  large  number  of  engines.  However,  the 
difference  is  not  so  great  as  might  be  supposed  at  first  sight, 
for  the  better  care  the  engines  receive  greatly  reduces  the  num- 
ber of  engines  held  out  of  service  for  incidental  repairs. 
From  the  attempts  made  by  the  railways  to  pool  the  engines 
on  account  of  the  lack  of  engines  during  the  war  and  at  the 
time  of  the  application  of  the  eight-hour  day,  together  with 
the  observations  made  on  the  results  obtained  in  the  trans- 
port service  by  the  American  forces  in  France  during  the 
war,  we  have  been  able  to  draw  the  conclusion  that,  even  in 
the  case  of  two-cylinder  single  expansion  engines  the  number 
of  locomotives  required  for  the  assigned  service,  only  slightly 
exceeds — less  than  10  per  cent — that  required  in  the  pooled 
service.  With  the  more  complicated  compound  engines,  the 
maintenance  of  which  requires  more  attention,  the  difference 
would  be  still  less  and,  perhaps,  even  to  the  advantage  of  the 
assigned  system. 

As  this  latter  system  is  much  superior  as  regards  fuel  con- 
sumption and  cost  of  maintenance,  the  French  railways  con- 
tinue to  use  it  even  though  the  eight-hour  day  has  increased 
the  number  of  engine  terminals  and  the  number  of  engines 
themselves. 

Conclusions 

The  efforts  which  the  railways  made  to  reduce  fuel  con- 
sumption had  produced  very  considerable  results  before  the 
war.  In  both  passenger  and  freight  service  the  fuel  con- 
sumption per  gross  ton-mile  hauled,  had  diminished  by  more 
than  10  per  cent  between  the  years  1900  and  1913,  in  spite 
of  an  appreciable  increase  in  speeds.  Unfortunately,  the  dis- 
organization occasioned  by  the  war  has  caused  the  greater 
part  of  the  progress  made  to  be  lost. 

Experiments  have  been  made  for  replacing  coal  with  liquid 
fuel  and  also  by  the  development  of  electric  traction.  Several 
engines  have  been  equipped  to  bum  oil,  using  the  oil  burning 
arrangements  adopted  in  the  United  States.  Up  till  now 
the  results  appear  satisfactory  from  an  operating  point  of 
view,  but  France  does  not  possess  any  oil  and  has  to  import 
it.  The  problems  of  the  cost  of  this  fuel  and  certainty  of 
supplies  are  still  far  from  being  solved. 

On  the  other  hand,  the  development  of  electric  traction 
with  hydro-electric  power  stations — there  is  abundant  water 
power  available  in  France — is  certain.  The  three  railways 
which  are  in  mountainous  districts,  the  Paris-Lyon-Mediter- 
ranean,  the  Paris-Orleans,  and  the  Midi,  have  drawn  up  pro- 
grams including,  from  now  onward,  the  electrification  of  a 
large  portion  of  their  lines.  Surveys  are  being  made,  a  large 
part  of  the  concessions  granted,  and  the  work  will  commence 
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shortly.  Nevertheless,  it  will  still  be  some  years,  especially 
with  the  present  delays  in  construction,  before  an  appreciable 
saving  in  coal  is  reached.  It  will  be  possible  to  make  a 
saving  of  3,000,000  tons  of  coal  per  year  when  the  whole 
program  is  completed. 

y  Even  for  parts  where  steam-driven  electrical  power  stations 
have  to  be  used,  the  substitution  of  electrical  power  for  steam 
locomotives  ought  to  bring  about  a  saving  in  coal  of  about  50 
per  cent. 

'    Mix  Thermit  Thoroughly  Before  Using 

Occasionally  Thermit  welders  find  that  they  are  unable  to 
produce  the  requisite  amount  of  steel  from  the  Thermit  which 
they  are  using.  T^is  is  entirely  due  to  the  fact  that  the 
ingredients  (iron  oxide  and  aluminum)  have  become  un- 
mixed. The  importance  of  mixing  Thermit  thoroughly  before 
using  cannot  be  too  strongly  emphasized,  whether  a  whole 
bag  or  part  of  a  bag  is  to  be  used.  It  is  logical  that,  as  the 
iron  oxide  is  in  the  form  of  a  flake  and  the  aluminum  is  in 
the  form  of  a  little  round  ball,  also  that  as  they  are  so  differ- 
ent in  specific  gravity,  they  will  segregate  in  the  vibration 
caused  by  transit.  The  bag,  therefore,  should  be  dumped 
and  the  material  thoroughly  mixed  by  hand  before  putting 
it  into  the  crucible.  In  a  recent  case,  the  Metal  &  Thermit 
Corporation,  New  York  investigated  the  variations  in  the 
speed  with  which  Thermit  reactions  took  place.  This  varia- 
tion was  found  to  be  entirely  due  to  segregation  of  materials 
and  was  entirely  eliminated  by  re-mixing. 


switching.  They  are  made  to  fit  the  contour  of  the  standard 
coupler  as  shown  in  the  detailed  drawing  of  the  head.  It 
will  be  noted  that  a  flange  is  provided  at  the  top  of  the  cast- 
ing. This  prevents  the  head  from  slipping  down  through  the 
coupler  with  which  it  is  engaged  and  holds  it  in  the  proper 
position  while  switching.     The  rod  connecting  the  heads  is 


y:  "-     An   Auxiliary   Car    Coupler      \.^  '       ' 

\' ■■'':■'■'■  K-^-y  BY  NORMAN  McCLEOD 

In  placing  cars  on  tracks  leading  into  industrial  plants  in 
cities,  considerable  difficulty  is  often  experienced  because 
some  of  the  curves  are  so  sharp  that  the  ordinary  couplers  do 
not  have  sufficient  clearance  to  make  the  sharp  turns  without 
fouling.  Handling  cars  with  a  link  between  the  knuckle 
pins    is    not    satisfactory    and    the   majority    of   emergency 
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Detail    of  the    Coupler    Head 

made  of  a  1]/^  in.  wrought  iron  bar  with  a  clevis  on  each  end. 
This  device  is  very  useful  for  placing  single  cars  on  sharp 
curves.  It  is  not  intended  for  handling  long  cuts,  although 
several  cars  can  be  switched  with  the  coupler  if  occasion 
requires. 
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Auxiliary  Coupler,   Used   for  Switching   Cars  on   Sharp  Curves 


knuckles  are  inconvenient  to  handle.  In  order  to  overcome 
these  disadvantages,  the  auxiliary  coupler  shown  in  the  draw- 
ings was  designed. 

The  heads  at  each  end  are  steel  castings,  light  in  section, 
yet  strong  enough  to  stand  the  stresses  imposed  upon  them  in 


The  State  Supreme  Court  of  Minnesota,  on  July  22,  held 
that  the  United  States  Railroad  Administration  is  liable  for 
damages  resulting  from  a  fire  which  started  on  the  Great  Northern 
tracks  near  Cloquet,  Minn.,  and  swept  into  that  city  in  October, 
1918,  causing  a  loss  of  many  hundred  thousand  dollars. 


Erecting  Shop  of  Canadian   Pacific,  Angus,  Montreal 


No  Meeting  of  Mechanical  Division  This  Year 

Reports  of  Eight  Committees  Submitted  to  Letter  Ballot  of  the    .  , 

Members  by  General  Committee  ?;  ' 


THE  INDEFINITE  postponement  of  the  business  meeting 
of  Mechanical  Division,  American  Railway  Associa- 
tion, to  have  been  held  at  the  Blackstone  Hotel,  Chi- 
cago, June  29  and  30,  has  been  made  permanent  for  this 
year.  This  action  was  taken  after  the  adoption  of  the  follow- 
ing resolution  by  the  Association  of  Railway  Executives  at 
a  meeting  held  at  New  York  on  July  1,  1921 : 

"Whereas,  in  view  of  the  imperative  need  for  the  exercise 
of  all  possible  economy,  it  is 

"Resolved  that  annual  or  special  meetings  or  conventions 


of  all  organizations  under  the  supervision  of  this  body  be 
indefinitely  postponed  or  curtailed  in  every  possible  way." 

Following  the  decision  of  the  General  Committee  of  the 
Mechanical  Division  not  to  hold  a  meeting  of  the  division 
this  year  it  was  decided  to  submit  to  a  letter  ballot  of  the 
members  the  recommendations  of  the  various  committees,  the 
reports  of  which  were  to  have  been  presented  at  the  meeting 
of  the  division.  The  letter  ballot  will  close  at  noon,  central 
time,  on  Tuesday,  September  20. 

Abstracts  of  the  reports  follow. 


Specifications  and  Tests  for  Materials 


Sub-committees  have  been  appointed  and  are  now  actively 
engaged  in  work  on  the  subjects  assigned. 

(a)  Co-operation  with  the  Rubber  Association  of  America 
on  the  preparation  of  Specifications  for  Mechanical  Rubber 
Goods. 

{b)  Co-operation  with  the  Equipment  Painting  Section  in 
the  preparation  of  specifications  for  paint  and  painting 
materials. 

(c)  Specifications  for  welding  wire. 

(d)  Specifications  for  water  gage  and  lubricator  glasses. 

(e)  Revision  of  present  specifications  for  galvanized 
sheets. 

In  addition  to  the  above  the  chairman  has  had  some 
correspondence  with  the  chairman  of  the  Train  Brake  and 
Signal  Committee  on  the  subject  of  tolerances  for  air  brake 
and  signal  hose  gaskets  and  gages  for  gaskets  and  couplings, 
v\  ith  a  view  to  improving  present  practice  in  these  particulars. 
Further  work  should  be  done  on  these  subjects  during  the 
Ciming  year. 

Subjects  Referred  to  the  Committee 

By  the  General  Committee 

(a)  "The  proper  fibre  stress  to  be  employed  in  the  design 
0'  helical  springs  of  different  diameters  of  steel  wire  from 


i<2   in.  to  1  ^  in.  in  diameter.     The  original  spring  tabte 
calls  for  80,000  lb.  per  square  inch  throughout  for  all  sizes 
but  it  is  well  known  that  this  is  not  the  manufacturers'  prac-- 
tice,  and,  in  fact,  in  many  cases  it  is  impossible  to  obtain  a 
proper  spring  with  the  smaller  sizes  of  wire." 

A  sub-committee  was  appointed  to  report  on  this  question, 
and  after  investigating  the  available  data  on  spring  design 
and  manufacture,  has  reported  that  in  its  opinion  tests  should 
be  made  to  develop  information  on  various  grades  of  steel 
and  different  heat  treatments.  It  has  not  been  practicable 
for  your  committee  to  arrange  for  such  tests,  nor  does  it 
seem  at  all  feasible  to  make  any  such  arrangements  under 
the  present  conditions  or  in  the  near  future.  The  number 
of  variables  affecting  spring  design,  in  addition  to  that  of 
variation  in  diameter  of  wire,  such  as  quality  of  steel,  work- 
manship and  heat  treatment,  makes  the  whole  subject  a  very 
indefinite  one  and  one  that  would  require  long  and  expensive 
investigation,  probably  without  satisfactory  results. 

The  cwnmittee  will  keep  this  matter  before  it  and  will 
take  such  action  as  may  be  possible. 

(b)  "Heat  Treated  Axles  and  Crank  Pins.  Has  the 
process  of  heat  treatment  decreased  the  number  of  failures 
to  any  appreciable  extent?" 

The  conmiittee  feels  that  it  does  not  have  sufficient  in- 
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short]}-.  Nevertheless,  it  will  still  be  some  years,  especiiilly 
with  the  present  delays  in  construction,  before  an  appreciable 
saving  in  coal  is  reached.  It  will  be  possible  to  make  a 
.savinLC  of  .S. 000.000  tons  of  coal  per  year  when  the  whole 
program  is  completed. 

Even  for  parts  where  steam-driven  electrical  power  stations 
have  to  be  used,  the  substitution  of  electrical  power  for  steam 
locomotive>  ought  to  bring  about  a  saving  in  coal  of  about  50 
per  cent. 


Mix  Tlieriiiil   Tlionmglily   Before  I  sing 

Oiia.-ionally  Tlurmit  welders  tind  that  they  are  unable  to 
pnxlute  the  re(iuisite  amount  of  steel  from  the  Thermit  which 
they  are  using.  This  is  entirely  due  to  the  fact  that  the 
ingredients  (iron  oxide  and  aluminum)  have  I)ecome  un- 
mixed. The  importance  of  mixing  J'hermit  thoroughly  before 
using  cannot  be  too  strongly  emphasized,  whether  a  whole 
bag  or  part  of  a  bag  is  to  be  used.  It  is  logical  that,  as  the 
iron  oxide  is  in  the  form  of  a  flake  and  the  aluminum  is  in 
the  form  of  a  little  round  ball,  also  that  as  they  are  so  differ- 
ent in  specific  gravity,  they  will  segregate  in  the  vibration 
caused  l)y  transit.  The  bag,  therefore,  should  l)e  dumped 
and  tlie  material  thoroughly  mixed  by  hand  l)efore  putting 
it  into  tlie  erueible.  In  a  reeent  case,  tlie  Metal  &  Tliermit 
Corporation.  New  York  investigated  the  variations  in  tlie 
speed  with  which  Thermit  reactions  took  ])lace.  This  varia- 
tion was  found  to  l)e  entirely  due  to  segregation  of  materials 
and   was  entirelv  iliininated  bv  re-mixing. 


An    Auxiliary    Car    Coupler 
BY  ^ORMAN  MrCLEOl) 

In  placing  cars  on  tracks  leading  into  industrial  plants  in 
cities,  considerable  difficulty  is  often  experienced  because 
some  of  the  curves  are  so  sharp  that  the  ordinary  couplers  do 
not  have  sufficient  clearance  to  make  tlie  sharp  turns  without 
fouling.  Handling  cars  with  a  link  between  the  knuckle 
pin-    is    not    satisfactor}-    and    the    majoritv    of    cmergencv 


switching.  They  are  made  to  nt  the  contour  of  the  standard 
couj)ler  as  shown  in  the  detailed  drawing  of  the  head.  It 
will  be  noted  that  a  flange  is  provided  at  the  top  of  tlie  cast- 
ing. This  prevents  the  head  from  slipping  down  through  thi. 
coupler  with  which  it  is  engaged  and  holds  it  in  the  proper 
position  while  switching.     The  rod  connecting  the  heads  ij 
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Detail    of    the    Coupler    Head 

made  of  a  2^4  in.  wrought  iron  l>ar  with  a  clevis  on  each  end. 
This  device  is  very  useful  for  placing  single  cars  on  .sharj) 
curves.  It  is  not  intended  for  handling  long  cuts,  although 
several  cars  can  be  switched  with  the  coupler  if  occasion 
requires.  ' 
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Auxiliary    Coupler,    Used    for   Switching    Cars    on    Sharp    Curves 


knuckles  are  inconvenient  to  handle.  In  order  to  overcome 
the.«e  disadvantages,  the  auxiliary  coupler  shown  in  the  draw- 
ings was  designed. 

"*  The  heads  at  each  end  are  steel  castings,  light  in  section, 
yet  strong  enough  to  stand  the  stresses  imposed  upon  them  in 


The  State  Supreme  Court  of  Minnesota,  on  July  23.  h 
that    the    United    States    Railroad    Administration    is    liable 
damages  resulting  from  a  fire  which  started  on  the  Great  Xorth' 
tracks  near  Cloquet,  Minn.,  and  Fwept  into  that  city  in  Octol 
1918,  causing  a  loss  of  many  hundred  thousand  dollars. 


Erecting  SJwp  of  Canadian  Pacific,  Angus,  Montreal 


No  Meeting  of  Mechanical  Division  This  Year 


Reports  of  Eight  Committees  Submitted  to  Letter  Ballot  of  the 

Members  by  General  Committee 


Tm:   INDKFI.MTE  postponement  of  the  business  meeting 
of  Mt'cluiniciil   Division,   American   Railway  Associa- 
tion, to  have  been  held  at  the  Blackstone  Hotel,  Chi- 
ago,  June  29  and  30.  has  been  made  permanent  for  this 
vear.   This  action  was  taken  after  the  adoption  of  the  follow- 
ing resolution  by  the  Association  of  Railway  Executives  at 
I  meeting  held  at  New  York  on  July  1,  1921 : 

''Whereas,  in  view  of  the  imperative  need  for  the  exercise 
■  if  all  possil)le  economy,  it  is 

"Ri'solvtd  that  annual  or  special  meetings  or  conventions 


of  all  organizations  under  the  supervision  of  this  bod\  be 
indefinitely  postponed  or  cuHailed  in  ever\-  possible  way."' 

Following  the  decision  of  the  General  Committee  of  the 
Mechanical  Division  not  to  hold  a  meeting  of  the  division 
this  year  it  was  decided  to  submit  to  a  letter  ballot  of  the 
members  the  recommendations  of  tin-  various  committee^,  the 
rt-ports  of  which  were  to  have  been  presented  at  the  mictmg 
of  the  division.  The  letter  ballot  will  close  at  noon,  Central 
time,  on  Tuesday.  Septeml)er  20.  .         . 

Abstracts  of  the  reports  follow. 


Specifications  and  Tests  for  Materials 


Sub-committees  have  been  appointed  and  are  now  actively 
ngaged  in  work  on  the  subjects  assigned. 

(a)  Co-operation  with  the  Rubber  Association  of  America 
•  n  the  prei)aration  of  Specifications  for  Mechanical  Rubber 
'ioods. 

(b)  Co-operation  with  the  Equipment  Painting  Section  in 
the  pre{)aration  of  specifications  for  paint  and  painting 
materials. 

(c)  Specifications  for  welding  wire. 

{(J)   Specifications  for  water  gage  and  lubricator  glasses. 

{e)  Revision  of  present  specifications  for  galvanized 
-iieets. 

In  addition  to  the  above  the  chairman  has  had  some 
'  »rrespondence  with  the  chairman  of  the  Train  Brake  and 
"  ignal  Committee  on  the  subject  of  tolerances  for  air  brake 
;  id  signal  hose  gaskets  and  gages  for  gaskets  and  couplings, 
■  ith  a  view  to  improving  present  practice  in  these  particulars. 
1  urther  work  should  be  done  on  these  subjects  during  the 
'   ming  year. 

Subjects  Referred  to  the  Committee 

By  the  General  Committee 

(a)  "The  proper  fibre  stress  to  be  employed  in  the  design 
'     helical  springs  of  different  diameters  of  steel  wire  from 


'j  in.  to  lyj  in.  in  diameter.  The  original  spring  table 
calls  for  80,000  lb.  per  square  inch  throughout  for  all  sizes, 
but  it  is  well  known  that  this  is  not  the  manufacturers'  prac- 
tice, and,  in  fact,  in  many  cases  it  is  impossible  to  obtain  a 
proper  spring  with  the  smaller  sizes  of  wire." 

A  sub-committee  was  appointed  to  report  on  this  question, 
and  after  investigating  the  available  data  on  spring  design 
and  manufacture,  has  reported  that  in  its  opinion  tests  should 
be  made  to  develop  information  on  various  grades  of  steel 
and  different  heat  treatments.  It  has  not  Ixvn  practical )le 
for  your  committee  to  arrange  for  such  tests,  nor  does  it 
seem  at  all  feasible  to  make  any  such  arrangements  under 
the  ])resent  conditions  or  in  the  near  future.  The  numl)er 
of  variables  affecting  spring  design,  in  addition  to  that  of 
variation  in  dianiet«'r  of  wire,  such  as  quality  of  steel,  work- 
manship and  heat  treatment,  makes  the  whole  subject  a  very 
indefinite  one  and  one  that  would  require  long  and  expensive 
investigation,  probal)ly  without  satisfactory-  results. 

The  committee  will  keep  this  matter  before  it  and  vili 
take  such  action  as  may  be  possible. 

{b)  "Heat  Treated  Axles  and  Crank  Pins.  Has  the 
process  of  heat  treatment  decreased  the  number  of  failures 
to  any  appreciable  extent?"' 

The  committee  feels  that  it  does  not  have  sufficient  in- 
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formation  to  reply  to  this  question,  and  is  endeavoring  to 
obtain  the  views  of  other  members  of  the  Association  by 
means  of  a  questionnaire. 

(c)  "Revision  of  Specifications  for  Lumber,  if  such  re- 
vision is  needed.  Representatives  of  the  Purchases  and 
Stores  Division  to  be  requested  to  co-operate  with  the  Com- 
mittee on  Specifications  and  Tests." 

No  action  has  been  taken  on  this  subject.    The  committee 

■;  .  '  desires  the  benefit  of  advice  from  all  interested  members  on: 

^- .  :    v    .    (1)  What  use,  if  any,  is  being  made  of  the  present  Lumber 

■{'^ :'..': ':-/-^--  Specifications?  and  (2)  Suggestions  for  revising  the  specifi- 

/..••■■  /cations  so  that  they  might  be  of  greater  use. 

;     r  Co-operatiori   with   the   Car   Construction  Committee 

r  ■■'/       In  its  report  to  the  Association  in  June,  1920,  the  Car 

•  '1  Construction  Committee  made  certain  recommendations  re- 
'  ■  /  garding  the  desired  quality  of  steel  for  forgings  and  castings 
..  --   for  railroad  use,  and  gave  an  outline  of  what,  in  its  opinion, 

,',-0  constituted  certain  fundamental  requisites  for  specifications. 

.. '..  Chief  among  these  was  the  requirements  of  the  elastic  limit 

.  ■  '•.  as  a  base  determination  and  specifying  the  elongation  in  2 

in.  and  the  reduction  of  area  to  be  controlled  by  the  elastic 

V  ;    limit  and  given  constants.   Other  requirements  covered  chemi- 
=■    cal  composition  and  annealing  and  the  recommended  con- 

.  stants  for  tensile  properties  of  two  grades  of  steel  with  26,000 
^    '•  and  32,000  lb.  per  sq.  in.  elastic  limits,  respectively. 

The  committee  has  spent  most  of  its  time  at  recent  meet- 
..  .  .  ings  in  the  endeavor  to  satisfactorily  carry  out  these  recom- 
r /.<  •  ;" . ;  mendations  of  the  Car  Construction  Committee,  which  have 
'i.  V:  been  approved  by  the  Association,  and  regrets  that  it  has  not 
^•r  i.V  been  entirely  successful,  partly  because  of  the  large  amount 
:        of  work  involved  in  revising  the  specifications,  and  partly 

•  -because  of  differences  of  opinion  that  have  arisen  between 

members  of  our  committee  and  representatives  of  the  Car 
,   •■..:.:.  Construction   Committee  as  to  the  practicability  of  certain 
f  i   of  the  latter's  recommendations. 

The  question  of  standardizing  methods  of  tests  so  that 

.:  results  obtained  in  different  laboratories  will  be  comparable 

,  .  •;.:   .   ■  is  one  that  is  engaging  the  attention  of  your  committee  at  this 

•'.'::■  -time,  and  will  require  its  best  efforts  for  some  time  to  come, 

* '        and  also  the  assistance  of  all  members  with  laboratories  who 

v  may  be  willing  to  help  with  the  work. 

■    :-;.L  Supplementary  Report — Specifications  for 

Chrome  Molybdenum  Steel  Springs 

The  unsatisfactory  condition  of  Class  D  bolster  springs 
for  trucks  of  100,000  lb.  capacity  cars  has  been  brought  to 
the  attention  of  the  Committee  on  Car  Construction,  which 
has  prepared  designs  for  alternate  springs  L,  M,  N  and  O, 
to  be  substituted  for  present  standard  springs,  classes  B,  C, 
/^     •         D  and  H.     The  Committee  on  Car  Construction  has  re- 
:,  quested  that  this  cwnmittee  prepare  specifications  covering 
:       ,     ■■  their  alternate  special  springs. 
'    "  The  committee  has  prepared  tentative  specifications   for 

chrome  molybdenum  steel  springs,  as  requested.     The  com- 
l^   ;  /       mittee  has  not  been  able  to  develop  any  satisfactory  informa- 
/    tion  regarding  what  service  may  be  expected  from  springs 
;•  .  ^"  ■    "  made  of  chrome  molybdenum  steel  but  agrees  with  the  Com- 
mittee on  Car  Construction  that  such  springs  should  be  made 

V  and  tested  out  in  service  in  order  to  develop  whether  they  are 
:  .   : 'an  improvement  over  the  present  carbon  steel  springs,  which 

"■vhave  been  found  to  give  very  unsatisfactory  service. 

,;.  ^   •  .^  .  .  Recommendations 

■  V-y  Tentative  Specifications 

As  a  result  of  conferences  with  representatives  of  the  Car 
:  .  ...  Construction  Committee,  your  committee  offers  the  following 
•■specifications  and  recommendations: 

Exhibit  A. — A  revision  of  the  Standard  Specifications  for 
Carbon  Steel  Axles  for  Cars,  Locomotive  Tenders  and  En- 
;  ..  ;.;  ^Lne  Trucks. 


Exhibit  B. — A  revision  of  the  present  Specifications  for 
Steel  Castings  for  Cars  and  Locomotives,  combining  these 
two  into  one  specification. 

It  is  recommended  that  the  present  Specifications  for  Axles 
and  Steel  Castings  be  retained  without  change  and  that  both 
of  the  above  proposed  specifications  be  printed  in  the  pro- 
ceedings as  tentative  specifications  until  further  action  is 
justified  by  the  experience  of  the  members  in  working  to  them. 
Your  coEomittee  feels  that  this  action  is  warranted  by  the 
newness  of  the  proposed  method  of  expressing  physical 
properties,  as  shown  in  the  Steel  Casting  Specifications,  and 
the  many  changes  that  have  been  made  in  the  Axle  Specifica- 
tions, as  well  as  by  the  necessity  of  having  both  the  con- 
sumers and  manufacturers  become  thoroughly  familiar  with 
these  specifications  before  they  are  made  obligatory. 

Supplementary  Report,  Exhibit  D. — The  committee  recom- 
mends that  this  specification  for  Chrome  Molybdenum  Alloy 
Steel  Helical  Springs  be  adopted  as  tentative  for  one  year  or 
until  further  action  is  recommended  by  the  committee. 

Changes  in  Standard  Specifications 

Exhibit  C. — Standard  Specifications  for  Heat  Treated 
Knuckle  Pivot  Pins  to  be  revised  as  shown.  This  increase 
in  the  range  of  both  carbon  and  manganese  is  recommended 
to  cover  the  usual  grade  of  steel  used  for  this  purpose,  as  it 
has  been  found  by  experience  that  the  present  limits  are 
unnecessarily  close. 

Recommended  Practice  Specifications 

The  committee  does  not  recommend  advancing  any  of  the 
present  Recommended  Practice  specifications  to  Standard,  for 
the  reason  that  some  changes  may  have  to  be  made  in  a  num- 
ber of  these  if  the  proposed  changes  in  the  method  of  ex- 
pressing tensile  test  requirements  develop  satisfactorily. 

Limiting  the  Revision  of  Specifications   - 

The  frequent  revision  of  specifications  has  been  severely 
criticized  by  both  purchasers  and  manufacturers,  and  is 
clearly  an  undesirable  state  of  affairs.  Therefore,  it  is 
recommended  that  the  Association  should  give  serious  con- 
sideration to  establishing  a  definite  time  limit  for  revisions 
of  specifications  and  other  standards  which  will  appear  in 
the  Manual,  this  limit  to  be  preferably  three  years,  during 
which  no  changes  should  be  allowed  except  for  reasons  im- 
portant to  the  interest  of  the  Association  and  then  only  if  the 
proposed  changes  receive  at  least  two-thirds  vote  at  the 
annual  meeting  of  the  Division. 

The  report  is  signed  by  F.  M.  Waring  (chairman),  Penn- 
sylvania System;  J.  R.  Onderdonk,  Baltimore  &  Ohio;  Frank 
Zeleny,  Chicago,  Burlington  &  Quin(y;  A.  H.  Fetters,  Union 
Pacific;  H.  G.  Bumham,  Northern' Pacific;  H.  E.  Smith, 
New  York  Central;  J.  C.  Ramage,  Southern  Railway;  J.  H. 
Gibboney,  Norfolk  &  Western;  H.  P.  Hass,  New  York,  New 
Haven  &  Hartford,  and  G.  M.  Davidson,  Chicago  &  North 
Western. 

Exhibit    A— Proposed    Tentative    Specifications    for 

Carbon  Steel  Axles  for  Cars,  Locomotive  Tenders 

and  Engine  Trucks 

1.  Scope. — Same  as  Standard  Specifications  except  that  para- 
graph (b),  requiring  annealing  of  all  axles  over  6  in.  in  diameter 
at  the  center,  has  been  omitted. 

I — Manufacture 

2.  Process— (ai)  Steel  shall  be  made  by  the  open  hearth  or 
electric  process. 

•^L  ^A  c^"  ^^^^^  °^^''  ^  '"•  '"  diameter  at  the  center  and  axles 
with  0.52  per  cent  or  more  carbon  shall  be  annealed  by  allowintr 
the  finished  forgings  to  become  cold  after  forging,  then  uniformr\' 
reheatmg  to  the  proper  temperature  to  refine  the  grain  and  allow- 
ing to  cool  uniformly. 

II— Chemical  Properties  and  Tests 

3.  Chemical  Composition^Thc  steel  shall  conform  to  the  fol- 
lowing requirements  as  to  chemical  composition : 
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4. 

5. 


Per  cent 

Carbon,  maximum   0.58 

Phosphorus,  not  over 0.05 

Sulphur,  not  over  0.05 

Ladle  Analyses — Same  as  Standard  Specifications. 
Check  Analyses — Same  as  Standard  Specifications, 


III — Physical  Properties  and  Tests 

6.    Drop  Tests — (a)     Same  as  Standard  Specifications. 

(b)  The  permanent  set  produced  by  the  first  blow  shall  not 
exceed  that  given  by  the  following  formula,  in  which  L  =  lengfUi 
of  axle  in  inches  and  d  =  diameter  of  axle  at  center  in  inches. 

L  d 

h  3^  in. 

1.9d        2 

(c)  The  requirements  for  five  standard  sizes  of  axles  based 
on  the  above  formula  are  given  in  the  following  table : 


Size 
Classifica-  of 

tion  of  jounial, 

axle  in. 

A    3^  by    7 

B    4^  by    S 

C     S      by    9 

D    Sj4  by  10 

E     6      by  1 1 


Diameter  Length  Height 

of  axle  of             of 

at  centre,  axle,  drop, 

in.  in.               ft. 

4J4  83 '4            18 

414  84J4            22J4 

5H  86J^           29 

5H  8814           3454 

6^  90%           41J4 


Maximum 

Number 

permanent 

of 

set. 

blows 

in. 

5 

8^ 

5 

7yi 

0 

5 

6% 

5 

4H 

(d)  Same  as  Standard  Specifications. 

(e)  Same  as  Standard  Specifications.  V  .■ -. 

7.  Drop-test  Machine — Same  as  Standard  Specifications.       '.•.;>■■ 

8.  Number  of  Tests — Same  as  Standard  Specifications. 

IV — Workmanship  and  Finish 

9.  Workmanship — (a)  and  (b)  Same  as  Standard  Specifica- 
tions. 

10.  Finish — Same  as  Standard  Specifications. 

V — Permissible  Variations  and  Weights 

11.  Permissible    Variation — Same   as    Standard   Specifications. 

VI— Marking  and  Storing 

12.  Marking — Same  as  Standard  Specifications. 

13.  Storing — Same  as  Standard   Specifications. 

VII — Inspection  and  Rejection 

14.  Inspection — (a),  (b)  and  (c)  Same  as  Standard  Specifica- 
tions. 

15.  Rejection — Same  as  Standard  Specifications. 

16.  Rehearing — Samples  tested  in  accordance  with  Section  5, 
which  represent  rejected  material,  shall  be  preserved  fourteen 
days  from  date  of  test  report.  In  case  of  dissatisfaction  with 
results  of  test,  the  manufacturer  may  make  claim  for  a  rehearing 
within  that  tim^. 

Exhibit  B — Proposed  Tentative  Specifications 

For  Carbon  Steel  Castings 

1.  Scope — (a)  These  specifications  cover  annealed  and  un- 
annealed  carbon  steel  castings  for  locomotive  and  car  equipment, 
and  for  miscellaneous  use. 

(b)  The  purposes  for  which  the  two  grades  are  generally 
used  are : 

Grade  A,  for  castings  desigried  for  a  low  stress. 

Grade  B,  for  castings  designed  for  unit  stresses  of  12,500  to 
16,000  lb.  per  square  inch  such  as  truck  side  frames,  bolsters, 
couplers  and  coupler  parts,  locomotive  frames,  locomotive  driving 
and  trailer  wheel  centers. 

I — Manufacture 

2.  Process — The  steel  may  be  made  by  the  open-hearth  or  any 
other  process  approved  by  the  purchaser. 

3.  Annealing — (a)  Grade  A  steel  shall  be  annealed  if  the 
carbon  content  exceeds  0.30  per  cent,  or  if  the  manganese  content 
exceeds  0.75  per  cent.  Gratde  B  steel  shall  be  annealed  if  the 
carbon  content  exceeds  0.22  per  cent,  or  if  the  manganese  content 
exceeds  0.65  per  cent. 

(b)  Castings  of  both  Grades  "A"  and  "B"  of  irregular  section, 
and  of  less  carbon  or  manganese  content  than  specified  in  para- 
graph (a),  where  shrinkage  or  other  internal  stresses  may  be 
expected,  should  be  annealed. 

(c)  Castings  that  require  annealing  shall  be  allowed  to  become 
cold.  They  shall  then  be  uniformly  heated  to  the  proper  tempera- 
ture to  refine  the  grain  and  allowed  to  cool  uniformly. 

(d)  Annealing  Lugs. — For  the  purpose  of  determining  the 
quality  of  annealing,  at  least  two  and  not  more  than  four  an- 
nealing lugs  shall  be  cast  on  all  castings  150  lb.  and  over,  and 
on  such  castings  less  than  150  lb.  as  required  by  the  purchaser. 
The  locating  of  the  annealing  lugs  shall  be  agreed  upon  by  the 
inspector  and  the  manufacturer.  The  standard  annealing  lug 
shall  be  1  in.  in  height  and  1  in.  in  width  and  ^  in.  in  thickness 
where  it  joins  the  casting.  The  inspector  may  remove  one-half 
and  the  manufacturer  one-half  of  the  number  of  annealing  lugs. 


(e)  If,  in  the  opinion  of  the  purchaser  or  his  representative, 
a  casting  is  not  properly  annealed,  he  may  at  his  option  require 
the  casting  to  be  reannealed. 

II — Chemical  Properties  and  Tests  -v 

4.  Chemical  Composition — The  steel  shall  conform  to  the  fol- 
lowing requirements  as  to  chemical  composition : 

Phosphorus,  not  over .;....  0.05  per  cent 

Sulphur,  not  over   . — 0.05  per  cent 

5.  Ladle  Analyses — An  analysis  of  each  melt  of  steel  shall  be 
made  by  the  manufacturer  to  determine  the  percentage  of  carbon, 
manganese,  silicon,  phosphorus  and  sulphur.  This  analysis  shall 
be  made  from  drillings  taken  at  least  J4  in.  beneath  the  surface 
of  a  test  ingot  obtained  during  the  pouring  of  the  melt.  The 
chemical  composition  thus  determined  shall  be  reported  to  the 
purchaser  or  his  representative,  when  requested,  and  shall  con- 
form to  the  requirernents  .specified  in  Section  4. 

6.  Check  Analyses — A  check  analysis  may  be  made  by  the 
purchaser  from  the  broken  tension  test  specimen  or  from  a 
casting  representing  each  melt.  The  phosphorus  and  sulphur 
thus  determined  shall  conform  to  the  requirements  specified  in 
Section  4.  Determination  of  carbon  and  manganese  should  be 
made  as  information  to  ascertain  whether  the  annealing  was  in 
accordance  with  Section  3  (o).  Drillings  for  the  analysis  shall  be 
taken  not  less   than   %   in.   beneath  the   surface,  and  if  from  a 

^  casting  shall  be  taken  in  such  a  manner  as  not  to  impair  its  use- 
-  fulness. 

,'  III — Physical  Properties  and  Tests 

7.  Tension  Tests— (a)  The  steel  shall  conform  to  the  follow- 
ing minimum  requirements  as  to  tensile  properties : 

r-1    .•     ,■    ■     ,^                  .  Grade  A  Grade  B        '?  , 

Elastic  limjt,  !b.  per  sq.  in 26,000  .-...■..  32,000 

Yield  point.  lb.  per  sq.  in 29,250  "■■•■■  36,000        '"    ' 

Product    of   elastic    limit    and    per 

cent  elongation  in  2  in 700,000  850,000          '   "■ 

o     .  ,       .,,  (not  less  than  22%)      (not  less  than  18%) 

rroduct    it    yield    poant    and    per 

cent   elongation  in   2  in 788,000  956,000 

„      ,  ,      ,      .      ..  (not  less  than  22%)  (net  less  than  18%> 

Product    of    elastic    limit    and    per 

cent  reduction  cf  area 975,000  1,200,000 

_      ^  (not  less  than  33%)  (not  less  than  27% > 
Product    of    yield    pdnt    and    per 

cent  reduction  of  area , 1,100,000  1.350,000 

■  ^^,  (not  less  than  33%)  (not  less  than  27%) 

(b)  The  ultimate  tensile  strength  shall  be  reported  as  informa- 
tion. 

(c)  Either  the  elastic  limit  or  the  yield  point,  but  not  both, 
shall  be  determined.  The  elastic  limit  called  for  by  these  specifica- 
tions shall  be  determined  by  an  extensometer  reading  to  at  least 
0.0002  in.  The  extensometer  shall  be  attached  to  the  specimen 
at  the  gage  marks  and  not  to  the  shoulders  of  the  specimen  nor 
to  any  part  of  the  testing  machine.  When  the  specimen  is  in 
place  and  the  extensometer  attached,  the  testing  machine  shall 
be  operated  so  as  to  increase  the  load  on  the  specimen  at  a  imi- 
form  rate.  The  observer  shall  watch  the  elongation  of  the 
specimen  as  shown  by  the  extensometer  and  shall  note  for  this 
determination  the  load  at  which  the  rate  of  elongation  shows  a 
sudden  increase.  The  extensometer  shall  then  be  removed  from 
the  specimen,  and  the  test  continued  to  determine  the  tensile 
strength. 

(d)  The  yield  point,  or  the  elastic  limit,  shall  be  determined 
at  a  crosshead  speed  not  to  exceed  J^  in.  per  minute  and  tensile 
strength  at  a  speed  not  to  exceed  U/t  in.  per  minute.  The  yield 
point  shall  be  determined  by  the  drop  of  the  beam  of  the  testing 
machine. 

8.  Alternative  Tests  to  Destructioft— In  the  case  of  orders 
including  only  castings  not  exceeding  150  lb.  in  weight,  a  test  to 
destruction  on  one  casting  for  each  100  castings  or  smaller  lot 
may,  at  the  option  of  the  purchaser,  be  substituted  for  the  tension 
tests.  This  test  shall  show  the  material  to  be  ductile,  free  from 
injurious  defects,  and  suitable  for  the  purpose  intended.  Castings 
of  minor  importance  may  be  accepted  on  surface  inspection. 

9.  Test  Specimens— (a.)     Same  as  both  Standard  Specifications. 

(b)  An  adequate  number  of  test  coupons  shall  be  cast  with 
and  attached  to  castings  weighing  over  150  lb.  from  each  melt 
when  presented  for  inspection ;  coupons  shall  be  cast  attached  to 
each  end  of  each  lot;omotive  frame,  to  each  locomotive  cylinder 
and  to  each  wheel  center.  If  the  design  of  the  casting  is  such 
that  the  test  coupons  cannot  be  attached,  the  test  bars  shall  be 
cast  in  runners  outside  of  the  casting,  but  attached  to  it  to  rep- 
resent each  melt.  The  location  of  the  test  coupons  or  bars,  as 
well  as  the  method  of  casting  such  coupons  or  bars,  shall  be  sub- 
ject to  mutual  agreement  by  the  inspector  and  manufacturer.  In 
the  case  of  any  orders  for  castings  weighing  under  150  lb.,  the 
physical  properties  as  required  in  Section  7  may  be  determined 
from  an  extra  or  spare  test  bar  cast  with  and  attached  to  some 
other  casting  from  the  same  melt. 

(c)  When  sufficient  coupons  have  not  been  cast,  a  test  specimen 
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-;C;     may  be  cut  from  a  finished  casting  at  a  location  mutually  agreed 
.    upon  by  the  inspector  and  manufacturer. 

10.    Grouping  Melts — (a)  After  15  consecutive  melts,  which  may 

'.'':    contain  any  of  all  kinds  of  castings  (except  frames,  wheels  centers 

■'■.-.■     and  cylinders)    covered  by  these  specifications  on  one  or  more 

.-  -    orders,    have    been    tested    and    accepted,    the    manufacturer    may 

■' ■'   group  the  succeeding  melts  in  lots  of  five  melts  each,  but  each 

■  'l'^-.   lot  not  to  exceed  40  tons ;  the  entire  group  to  be  accepted  if  the 

'.  '■"  ■    test  specimen  selected  from  the  lot  fulfills  the  chemical  and  phy- 

:\V-    sical  requirements  herein  specified.     If  this  test  fails,  a  rehearing 

■.■ :     will  be  granted  on  the  melt  that  the  failed  bar  represents,  and  the 

:  "■;,    other  four  melts  of  the  group  shall  be  tested  individually. 

(b),  (c)  and  (d)     Same  as  in  Standard  Specification  for  Car 
..■■;•     Castings. 

'  11.    Number  of   Tests — (a)     One   tension   test  shall  be  made 

;   "  ;    from  each  locomotive  frame.    One  tension  test  may  be  made  from 

•  •■   each   wheel  center  and  each  locomotive  cylinder  casting,  but  at 
.  '    least  one  of  each  kind  of   such  castings  in  each  melt  shall  be 

"tested.      For    miscellaneous    castings    from    melts    which    do    not 

include  frames,  wheel  centers  or  cylinders,  one  tension  test  shall 

/'  .   be  made  from  each  melt  except  as  provided  in  Section  10  (a). 

(b)  If  any  test  specimen  shows   defective  machining  or  de- 

•  :•,  Telops  flaws,  it  may  be  discarded  and  another  specimen  substituted. 

(c)  If  the  percentage  of  elongation  of  any  tension  test  specimen 
. ;;  is  less  than  that  specified  in  Section  7  (a)  and  any  part  of  the 
.:. ;    fracture  is  more  than  ^  in.  from  the  center  of  the  gage  length  as 

•■.    indicated  by  scribe  scratches  marked  on  the  specimen  before  test- 
"    ing.  a  retest  shall  be  allowed. 

(d)  If  the  results  of  physical  tests  do  not  conform  to  the  re- 
quirements specified,  the  manufacturer  may  reanneal  the  castings 

■;"    but  not  more  than  twice.     A  retest  shall  be  made  as  specified  in 
-■  "     Section  7. 

.  •'  (e)     No  part  of  these  specifications  shall  operate  to  cause  any 

.  .      one  tension  to  apply  to  more  than  40  tons  of  castings  that  are 
.     offered  for  inspection. 

■  .y-.    .■..■'■-      IV — Workmanship  and  Finish 

12.     Workmanship — Same  as  both  Standard  Specifications. 
'         13.     Finish — (a)   and    (b)     Same  as  both   Standard   Specifica- 
-    tions. 
......  V — Marking 

14.  Marking — The  manufacturer's  name  or  identification  mark 
.   ■••    and  the  specified  pattern  number  shall  be  cast  on  all  castings.    In 

.,   addition,  the  month  and  the  year  when  made  shall  be  cast  on  all 
'■'':.'.'   bolsters,  truck  sides  and  similar  castings.     The  location  and  size 
v  of  numbers  shall  be  agreed  upon  by  the  manufacturer  and  the 
'■.''-'"  inspector.     In  accordance  with  the  standard  practice  of  the  in- 
dividual foundry,  to  identify    individual  castings,  a  serial  number 
. ;    may  be  cast  or  the  melt  number  may  be  stamped  on  bolsters,  truck 
,   "    side    and  similar  castings  as  agreed  upon  by  the  manufacturer  and 
-':    the  inspector.     The  melt  number  shall  be  legibly  stamped  on  all 
/"=>    other  castings  weighing  over  150  lb. 

VI — Inspection  and  Rejection 

15.  Inspection — Same  as  both  Standard  Specifications. 

.:.       16.    Rejection — (a),  and  (b)     Same  as  both  Standard  Specifica- 
,-   tions. 

17.    Rehearing — Samples  tested  in  accordance  with  Section  6, 

•  '."    which    represent   rejected   castings,   shall   be   preserved    for   two 
-..:   weeks  from  the  date  of  test  report.    In  case  of  dissatisfaction  with 

':.:'■■  the  results  of  tests,  the  manufacturer  may  make  claim  for  re- 
.    hearing  within  that  time. 

■r^-.':,- _:.::■  ■::.■:,._.,.  Exhibit  C 

.^.       It  is  recommended  that  the  following  changes  be  made  in  Sec- 
'     tion  3  of  Standard  Specifications  of  Heat  Treated  Knuckle  Pivot 

/. ,  Pins. 

3.    Chemical  Composition — The  steel  shall  conform  to  the  fol- 

!■  ■■    lowing  requirements  as  to  chemical  composition: 

■  ..  ■    .  ■  .-..^   .. .  ;  Proposed 
.,.,  ..;^            ■'            ,                                            Present  change 

■  "v.  Per  cent  Percent 

::;           Carbon 0.55-0.70  0.55-0.75 

,•"'          Manganese,  not  over 0.60  0.70 

Phosphorus,  not  over....;-. 0.05  0.05 

;,:.'■           Sulphur,  not  over .!..." 0.05  0.05 

Exhibit    D — Proposed    Tentative     Specifications    for 
Chrome  Molybdenum  Alloy  Steel  Helical 
.  .'"  Springs 

..-V  (^Classes  L,   M,   N  and   O,   to   be  substituted  for  present 
;    ^.  standard  classes  B,  C,  D  and  H.) 

■  ;^  I — Manufacture 

1.    Process — The  steel  may  be  made  by  the  open-hearth,  crucible 
or  electric  furnace  process. 


II — Chemical  Properties  and  Tests 

2.  Chemical  Composition — The  steel  shall  conform  to  the  fol- 
lowing requirements  as  to  chemical  composition : 

Carbon,    p«r   cent 40 —  .50 

Manganese,    per    cent 40 —  .60 

Chromium,     per    cent 80 — 1.10 

Molybdenum,  per  cent ' 30 —  .50 

Phosphorus,    maximum,    per    cent .04 

Sulphur,    maximum,    per   cent .045 

Silicon,    maximum,    per    cent .25 

3.  Check  Analyses — An  analysis  may  be  made  by  the  purchaser 
from  a  sample  representing  each  20,000  lb.,  or  fraction  thereof,  of 
each  size  of  spring  steel  involved.  The  chemical  composition  thus 
determined  shall  conform  to  the  requirements  specified  in  Sec- 
tion 2. 

4.  Sample  for  Analysis — (a)  If  the  section  is  large,  a  specimen 
weighing  about  J^  lb.  shall  be  cut  from  any  part  of  the  spring, 
or  if  the  spring  is  small,  the  entire  spring  may  be  taken.  If  the 
sample  is  cut  off  hot,  it  shall  be  cooled  in  such  a  way  as  not  to 
harden  it.  The  inspector  shall  stamp  the  sample  with  his  private 
mark  as  soon  as  it  is  cut  off. 

(b)  The  drillings  for  check  analysis  shall  be  made  from  the 
sample  so  selected;  the  drill  to  be  approximately  one-half  the 
diameter  of  the  wire.  The  drillings  shall  be  mixed  from  the  total 
drillings  obtained  by  passing  entirely  through  the  section  of  the 
wire. 

Ill — Physical  Properties  and  Tests 

5.  Physical  Tests — (a)  The  properties  specified  in  parag^'aphs 
(b),  (c),  (d)  and  (e),  shall  be  determined  in  the  order  specified. 
The  spring  shall  not  be  rapped  or  otherwise  disturbed  during  the 
test. 

(b)  Solid  Height — The  solid  height  is  the  perpendicular  dis- 
tance between  the  plates  of  the  testing  machine  when  the  spring 
is  compressed  solid  with  a  test  load  of  at  least  one  and  one- 
quarter  times  that  necessary  to  bring  all  coils  in  contact.  The 
solid  height  shall  not  exceed  that  specified  by  more  than  1/16  in. 

(c)  Free  Height — The  free  height  is  the  height  of  the  spring 
when  the  load  specified  in  paragraph  (b)  has  been  released,  and 
is  determined  by  placing  a  straight-edge  across  the  top  of  the 
spring  and  measuring  the  perpendicular  distance  from  the  plate  on 
which  the  spring  stands  to  the  straight-edge  at  the  approximate 
center  of  the  spring.  The  free  height  shall  not  exceed  that  speci- 
fied by  more  than  %  in. 

(d)  Loaded  Height — The  loaded  height  is  the  difference  between 
the  plates  of  the  testing  machine  when  the  specified  working  load 
is  applied.  The  loaded  height  shall  not  vary  more  than  1/32  in. 
under  that  specified. 

(e)  Permanent  Set — (1)  The  permanent  set  is  the  difference, 
if  any,  between  the  free  height  and  the  height  after  the  spring 
has  been  compressed  solid  three  times  in  rapid  succession,  with 
the  test  load  specified  in  paragraph  (b),  measured  at  the  same 
point  and  in  the  same  manner.  The  permanent  set  shall  not  exceed 
1/32  in. 

(2)  If  there  is  any  permanent  set  not  exceeding  1/32  in.  the  dif- 
ference between  the  free  height  and  the  height  after  the  test  load 
of  1^  times  the  specified  working  load  has  been  applied  and  fully 
released  two  additional  times,  shall  not  be  greater  than  the  per- 
manent set  first  measured. 

6.  Number  of  Tests — (a)  A  lot  for  physical  test  shall  consist 
of  not  more  than  500  individual  coils,  regardless  of  the  grouping. 

( b )  From  each  lot  of  springs  which  has  met  the  requirements  of 
Sections  8  and  9,  the  purchaser  or  his  representative  may  select 
for  physical  test  at  least  10  per  cent,  to  be  tested  in  accordance 
with  the  requirements  of  Section  5. 

7.  Retests — If  any  of  the  springs  representing  a  lot  fail  to  meet 
the  requirements  as  to  physical  properties  specified  in  Section  5, 
but  at  least  one-half  of  the  springs  representing  a  lot  do  meet  these 
requirements,  each  spring  of  the  lot  shall  be  tested,  and  those 
which  meet  the  requirements  shall  be  accepted.  If  more  than  one- 
half  of  the  springs  representing  a  lot  fail  to  meet  the  requirements 
specified  in  Section  5,  the  lot  will  be  rejected. 

Footnote — A  suggested  heat  treatment  is  as  follows: 

(a)  The  coiling  should  be  done  at  temperatures  between  1,700  degrees 
F.  and  1,800  degrees  F.,  and  the  steel  shall  be  cooled  slowly  in  air,  not 
quenched  from  the  coiling  heat,  until  black. 

(b)  Springs  should  be  reheated  after  coiling  to  a  temperature  of  1,525 
degrees  F.  to  1,575  degrees  F.,  and  Quenched  in  oil. 

(c)  Springs  should  be  removed  from  the  oil  when  at  a  temperature  of 
about  300  degrees  F.  and  either  allowed  to  cool  slowly  in  air  or  immersed 
immediately  in  the  drawing  bath.  The  springs  should  be  drawn  as  soon 
as  possible  after  quenching. 

Cd)  The  drawing  should  be  done  in  a  salt  bath  at  a  temperature  of 
940  degrees  F.  to  960  degrees  F.,  and  the  springs  should  be  allowed  to 
remain  in  the  bath  and  at  that  temperature  for  at  least  one  hour. 

IV — Permissible  Variations 

8.  5arj— The  gage  of  the  bars  shall  be  within  the  limits  as 
specified  in  A.  R.  A.  Specifications  for  Carbon  Steel  Bars  for 
Railway  Springs. 


September,  1921 


RAILWAY    MECHANICAL    ENGINEER 


5ff* 


9.  Springs — The  outside  dimensions  of  the  springs,  excepting 
the  height,  shall  not  vary  more  than  1/16  in.  from  that  specified. 

V — Workmanship 

10.  Workmanship — (a)  The  springs  shall  be  of  a  uniform 
pitch.  The  ends  shall  be  tapered  to  present  a  flat  bearing  surface 
of  at  least  two-thirds  the  circumference,  at  right  angles  to  the 
axis  of  the  springs  within  a  tolerance  of  %  in,  to  the  foot. 

(b)  The  spring  bars  shall  be  free  from  seams,  excessive  scale, 
roll  marks  or  scratxrhes  which  may  constitute  injurious 
defects. 

VI — Marking 

11.  Marking — (a)  The  name  or  brand  of  the  manufacturer,  the 
year  and  month  of  manufacture  and,  if  specified,  the  purchaser's 
class  number,  shall  be  legibly  stamped  on  each  spring  at  a  place 
not  detrimental  to  the  life  of  the  spring. 

(b)  Any  stamping  by  the  inspector  shall  be  so  placed  as  not  to 
be  detrimental  to  the  life  or  service  of  the  spring. 

VII — Inspection  and  Rejection 

12.  Inspection — (a)  The  inspector  representing  the  purchaser 
shall  have  free  entry,  at  all  times  while  work  on  the  contract  of 
the  purchaser  is  being  performed,  to  all  parts  of  the  manufac- 
turer's   works    which    concern    the    manufacture    of    the    springs 


ordered.  The  manufacturer  shall  afford  the  inspector,  free  of 
cost,  all  reasonable  facilities  and  necessary  assistance  to  satisfy 
him  that  the  springs  are  being  furnished  in  accordance  with  these 
specifications. 

(b)  The  purchaser  may  make  the  tests  to  govern  the  acceptance 
or  rejection  of  the  material  in  his  own  laboratory  or  elsewhere. 
Such  tests,  however,  shall  be  made  at  the  expense  of  the  pur- 
chaser. 

(c)  All  tests  and  inspection  shall  be  so  conducted  as  not  to 
interfere  unnecessarily  with  the  operation  of  the  works. 

13.  Rejection— {z)  Material  represented  by  samples  which 
fail  to  conform  to  the  requirements  of  these  specifications  will  be 
rejected. 

(b)  Individual  springs  which,  subsequent  to  the  above  tests 
at  the  mills  or  elsewhere  and  their  acceptance,  show  defects  or 
imperfection  will  be  rejected  and  shall  be  replaced  by  the  manu- 
facturer. 

14.  Rehearing — Samples  tested  in  accordance  with  Section  3, 
which  represent  rejected  material,  shall  be  held  for  two  weeks 
from  the  date  of  test  report.  In  case  of  dissatisfaction  with  the 
results  of  tests,  the  manufacturer  may  inake  claim  for  a  re- 
hearing within  that  time. 

15.  Reworking — Any  springs  which  fail  to  meet  the  require- 
ments of  the  physical  tests  or  conform  to  the  specified  dimensions 
may  be  again  submitted  after  being  reworked. 


Joint  Committee  on  Joint  Inspection  of  Standard  Materials 


A  joint  committee,  representing  the  Mechanical  and  Pur- 
chases and  Stores  Sections,  took  up  the  question  of  co- 
operative inspection  of  standard  materials  at  a  meeting  in 
Chicago  on  February  24,  at  which  two  methods  of  handling 
such  a  scheme  vvere  brought  out:  First,  a  regional  plan 
whereby  the  roads  with  inspection  forces  would  handle  all 
inspection  for  other  roads  in  certain  regions;  second,  a  cen- 
tral bureau  of  inspection  organized  and  operated  by  the 
American  Railway  Association  but  without  testing  labora- 
tories. 

With  either  plan  the  roads  interested  must  necessarily 
agree  on  uniform  material  specifications  which  would  nat- 
urally be  those  of  the  association  covering  such  standard 
materials  as  air-brake  and  signal  hose,  air  coupling  gaskets, 
couplers  and  coupler  p>arts,  axles,  springs,  wheels,  side 
frames,  bolsters,  brake  beams  and  journal  bearings. 

The  majority  of  the  committee  is  of  the  opinion  that  the 
regional  plan  of  inspection  by  certain  roads  for  others  would 
not  work  out  satisfactorily,  primarily  because  the  sources  of 
material  are  largely  confined  to  a  restricted  area  and  the  bur- 
den would  fall  upon  a  comparatively  few  roads  operating  in 
that  area.     These  roads  would  have  to  increase  their  in- 


spection and  testing  facilities,  and,  further,  such  an  increase 
in  their  work  might  result  in  discrimination  in  favor  of  their 
own  material  under  certain  conditions  of  pressure  for 
material. 

The  central  bureau  of  inspection  under  the  control  of  the 
association  appears  to  possess  the  greatest  practical  value, 
provided  always  that  the  railroads  now  purchasing  material 
without  inspection  can  be  brought  into  the  organization  and 
made  to  stand  their  pro  rata  share  of  the  expense.  The 
manager  of  such  a  bureau  should  have  authority  to  rule  on 
all  disputes  between  his  inspectors  and  manufacturers,  and 
there  should  be  no  appeal  from  his  decision. 

The  roads  now  insf)ecting  their  own  standard  parts  would 
have  to  agree  to  turn  this  part  of  their  work  over  to  the 
central  bureau  and  stand  their  share  of  the  expense,  continu- 
ing their  own  inspection  forces  on  other  material.  For  cer- 
tain large  railroads  this  would  indicate  additional  expense 
without  benefit,  but  experience  may  prove  otherwise. 

It  is  recommended  that  the  association  sound  out  its  mem- 
bers to  ascertain  their  willingness  to  co-operate  on  either  of 
the  two  plans  outlined  above. 

F.  M.  Waring  was  chairman  of  the  committee. 


Report  of  Arbitration  Committee 


During  the  year  Cases  1167  to  1183,  inclusive,  have  been 
decided  and  copies  sent  to  the  members.  These  decisions  are 
made  part  of  this  report.    A  vote  of  concurrence  is  requested. 

With  the  approval  of  the  General  Committee,  this  com- 
mittee has  continued  the  rendering  of  interpretations  of  such 
questions  as  have  been  asked  by  the  members  regarding  the 
Rules  of  Interchange.  The  more  important  of  these  inter- 
pretations have  been  issued  to  the  members  in  Supplement 
No.  1  to  the  1920  Rules  of  Interchange. 

All  rec(Hnmendations  for  changes  in  the  Rules  of  Inter- 
change submitted  by  members,  railroad  clubs,  private  car 
owners,  etc.,  have  been  carefully  considered  by  the  committee 
and,  where  approved,  changes  have  been  recommended. 

RECOMMENDED    CHANGES    IN    THE   RULES    OF 

INTERCHANGE 
Preface 
In  order  to  more  clearly  indicate  the  spirit  and  intent 


of  the  Rules  of  Interchange  the  ccanmittee  recommends  that 
the  preface  to  the  rules  be  modified  in  accordance  with  the 
proposed  form  shown  below: 

These  rules  are  formulated  as  a  guide  to  the  fair  and  proper 
adjustment  of  all  questions  arising  between  car  owner  and  handling 
companj  with  the  intent  of : 

1.  Making  car  owners  responsible  for,  and  therefore,  chargeable 
with  the  repairs  to  their  cars  necessitated  by  ordinary  wear  and 
tear  in  fair  service;  by  the  Safety  Requirements  and  by  the 
Standards  of  the  American  Railway  Association. 

2.  Placing  responsibility  with  and  providing  a  means  of  settle- 
ment for  damage  to  any  car,  occurring  through  unfair  usage  or 
improper  protection  by  the  handling  company. 

3.  Providing  an  equitable  basis  for  charging  such  repairs  and 
damages. 

Inspection  of  freight  cars  for  interchange  and  method  of  load- 
ing will  be  in  accordance  with  this  Code  of  Rules  and  the  Specifica- 
tions for  Tank  Cars  and  Loading  Rules  issued  by  this  Associa- 
tion. 
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'  ^  Rule  2 

The  committee  recommends  that  the  fourth  paragraph  of 
Section  (b)  of  this  rule  be  modified  in  accordance  with  the 
proposed  form  shown  below  in  order  more  definitely  to  cover 
the  intent  of  the  requirement: 

Cars  using  lighting  outfits  operated  by  engines  using  inHamtnable 
liquids  with  flash  point  80°  F.  or  lower,  such  as  gasoline,  motor 
fuel  and  alcohol,  will  not  be  accepted  in  interchange.  This  will  not 
apply  to  lighting  outfits  operated  by  petroleum  oils  with  Hash 
point  above  80°  F.,  such  as  kerosene  or  illuminating  oil. 

;<:■'  Rule  3 

The  committee  recommends  that  the  second  paragraph  of 
Section  (h)  of  this  rule  be  eliminated. 

The  committee  recommends  that  the  effective  date  of  Sec- 
tion (i)  be  extended  to  October  1,  1923. 

The  committee  recommends  that  Section  (1)  be  modified 
to  correspond  with  the  Loading  Rules  for  maximum  spacing 
dimension  for  side  stake  pockets  on  flat  cars  and  that  the 
effective  date  of  this  requirement  be  extended  to  January  1, 
1923,  as  follows: 

All  flat  cars  that  can  be  used  for  twin  or  triple  shipments  of 
lading,  built  after  January  1,  1918,  must  have  side  stake  pockets 
spaced  minimum  2  ft.  0  in.  and  maximum  4  ft.  After  January  j, 
1923,  no  flat  car  that  can  be  used  for  twin  or  triple  shipments 
will  be  accepted  in  interchange  unless  the  side  pockets  are  so 
spaced. 

^v/■•:^-.:^■■:^:.■  -■.:-v.---y^^      RuLE  9 

The  committee  recommends  that  the  following  paragraph 
be  omitted  from  Rule  9  as  this  requirement  is  already  pro- 
vided for  in  the  item  of  "Air  Brakes  Cleaned": 

When  triple  valve  and  cylinder  are  cleaned,  the  initial  of  road 
and  date  of  last  previous  cleaning  must  be  shown. 

The  committee  recommends  that  requirement  for  showing 
location  be  added  to  item  covering  metal  brake  beams  R.  & 
R.,  making  this  item  to  read  as  follows: 

New  or  second-hand,  applied. 
If  A.  R.  A.,  and  number  of  same, 

or  non-A.  R.  A. 
Make  or  name. 
Cause  of  removal. 
Location  number  (see  Rule  14). 


Plain  cast-iron  brake  shoes  should  not  be  used, 
back  brake  shoes  must  be  used  to  justify  bill. 

Rule  22 


New  reinforced 


Metal  brake  beams,  R.  &  R.. .-' 


-  V    --^  '•/        "  ■■    -       Rule  14 

The  committee  recommends  that  the  following  be  added 
to  the  second  paragraph  of  this  rule: 

The  same  order  of  numbers  shall  be  used  for  designating  corre- 
sponding location  of  brake  beams.  In  any  case  where  a  right  or 
left  side  is  designated  on  defect,  billing  repair  or  joint  evidence 
cards  for  other  parts  of  cars,  the  same  uniform  order  of  location 
shall  govern.  :.-...         - 
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Illustration  of  Method  of  Designating  the  Location  of  Parts 
on  Car  Specified  in  Rule  14 

The  committee  recommends  that  the  accompanying  figure 
be  added  to  this  rule. 

'^•.^^-V>  Rule  19 

The  committee  recommends  that  the  following  paragraph 
be  added  to  Rule  19: 


In  order  to  define  the  intent  of  this  rule  more  clearly,  the 
committee  recommends  that  the  second  paragraph  be  modified 
to  read  as  follows: 

Longitudinal  sills  may  be  spliced  at  both  ends;  intermediate  or 
side  sills  on  either  side  of  the  body  bolster.  The  nearest  part 
of  the  splice  must  not  be  less  than  12  in.  from  edge  of  body  bolster. 
Intermediate  sills,  spliced  between  body  bolster  and  cross-bearer, 
must  be  reinforced  as  per  Figs.  11  or  11- A.  Intermediate  sills, 
spliced  between  bolster  and  end  of  car,  and  side  sill,  spliced  on 
either  side  of  bolster,  must  be  in  accordance  with  Figs.  10  or  10-A, 
preferably  the  latter. 

Rule  23 

It  is  evident  from  the  questions  referred  to  the  committee 
that  Section  IV  of  this  rule  is  more  or  less  confused.  In  order 
to  clarify  the  intent  of  this  rule,  the  committee  recommends 
that  Section  IV  be  modified  in  accordance  with  the  proposed 
form  shown  below: 

Welding  cracks  or  fractures  will  be  permitted  on  the  following: 

Car  and  roof  sheets. 
*Cast  steel  truck  sides. 

*Pressed  and  structural  steel  truck  sides,  bolsters  and  transoms. 
*Cast  steel  bolsters. 

Draft  castings. 
*Brake  beams. 
*Cast  steel  coupler  yokes. 

Car  sills,  posts,  braces,  stakes,  carlines,  side  plates  and  end 
plates. 

Other  car  parts  subject  to  compression  only,  and  those  not 
subject  to  high  tension  strains,  except  as  otherwise  prohibited. 

"Welding  is  permitted  only  when  the  area  of  the  crack  is  less  than  two- 
fifths,  or  tO  per  cent,  of  the  total  area  through  the  section  at  the  point  of 
fracture,  but  it  is  not  permissible  to  weld  any  crack  located  within  6  in. 
of  an  old  weld. 

Rule  49  (Owners  Responsible) 

The  committee  recommends  that  Rule  49  be  modified  to 
read  in  accordance  with  the  proposed  form  shown  below: 

(1)  All  steel  cars  not  equipped  with  cardboards  for  defect 
cards  and  joint  evidence  cards.  Same  to  be  located  either  on 
cross  tie  under  car  or  inside  of  side  sill  at  end  of  car,  or  on 
center  sill  of  cars  equipped  with  center  sills  only.  Size  of  card 
to  be  not  less  than  5j^  by  9  in.  ,  • 

(2)  All  steel  cars  not  equipped  with  cardboards  for  Bad  Order 
cards,  routing  cards,  return  cards,  eto.  Same  to  be  located  on 
each  side  of  car,  near  bottom  at  left  hand  end,  or  on  end  of  end 
sill,  and  on  center  sill  on  cars  equipped  with  center  sills  only. 
Size  of  cardboard  to  be  not  less  than  S^  by  9  in. 

(3)  Steel  box  cars  not  equipped  with  cardboards  for  special 
explosive  and  other  placards,  as  required  by  the  L  C.  C.  Same 
to  be  located  on  side  doors  and  both  ends  of  car.  Size  to  be  not 
less  than   12   by   12  in, 

(4)  All  cardboards  on  steel  cars  must  be  secured  with  rivets 
or  bolts  Tvith  ends  riveted  over  nuts. 

Rule  56 

In  view  of  the  fact  that  cars  will  not  now  be  accepted  in 
interchange  unless  equipped  with  all  metal  brake  beams,  it  is 
recommended  that  Rule  56  be  eliminated  from  the  Rules  of 
Interchange. 

Rule  57  (Delivering  Company  Responsible) 

The  committee  recommends  that  Rule  57  be  modified  to 
read  in  accordance  with  the  proposed  form  shown  below: 

Cars  not  equipped  with  A.  R.  A.  standard  If^-in.  air  brake  hose. 
For  label,  see  page  71. 

The  use  of  a  rectangular  label  in  addition  to  the  band  label  is 
optional  with  any  railroad,  providing  space,  preferably  2  in.,  is 
allowed  between  the  two  labels. 

Rule  59  (Delivering  Company  Responsible) 

The  committee  recommends  that  a  new  rule  be  added  to 
the  Rules  of  Interchange  to  be  designated  as  Rule  No.  59 
to  read  as  follows : 
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Cars  offered  in  interchange  with  missing  dirt  collectors  where 
cars  are  stenciled  that  they  are  so  equipped. 

Rule  60 

The  committee  recommends  that  the  following  be  added 
to  the  last  paragraph  of  this  rule: 

The  stenciling  showing  air  brakes  cleaned  must  not  be  changed 
unless  all  work  is  properly  performed  as  required  by  the  standard 
instructions  for  Annual  Repairs  to  Air  Brakes  on  Freight  Cars. 

Rule  62 
The  committee  recommends  that  the  second  paragraph  of 
Rule  62  be  modified  to  read  in  accordance  with  proposed 
form  shown  herewith. 

Proposed  Form 

In  replacing  brake  shoes  on  foreign  cars,  new  reinforced  back 
shoes  must  be  used  to  justify  bill. 

Rule  66 

The  committee  recommends  that  this  rule  be  changed  to 
provide  that  the  expense  of  periodical  repacking  of  journal 
boxes  shall  be  assumed  by  the  handling  line  and  that  item 
of  lubrication  be  restored  in  Rules  1  and  108. 

Rule  86 

The  committee  recommends  that  the  effective  date  of  fourth 
paragraph  of  Section  (b)  of  this  rule  be  extended  to  October 
1,  1922. 

Rule  87 

In  order  to  show  clearly  the  intent  of  this  rule,  the  com- 
mittee recommends  that  reference  to  Rule  70  be  eliminated 
in  the  first  paragraph  and  that  the  second  paragraph  be 
changed  to  read  as  follows : 

The  company  making  such  improper  repairs  must  place  upon 
the  car,  at  the  time  and  place  the  work  is  done,  an  A.  R.  A.  defect 
card,  which  card  must  state  the  wrong  repairs  made,  and  which 
liAll  be  authority  for  bill  for  both  material  and  labor  for  correcting 
the  wrong  repairs. 

Rule  88 

In  order  to  clearly  show  the  intent  of  this  rule,  the  com- 
mittee recommends  that  the  first  paragraph  be  modified  as 
shown  below : 

In  order  that  repairs  of  owners'  defects  may  be  expedited  as 
fully  as  possible,  foreign  or  private  line  cars  may  be  repaired  by 
the  handing  line  by  using  material  from  their  own  stock  instead 
of  ordering  from  owner  special  material  not  specified  in  last  para- 
graph of  Rule  122,  in  which  event  the  repairing  line  must  issue 
its  defect  card  for  the  labor  only  of  correcting  such  improper  re- 
pairs, and  defect  card  should  be  so  marked. 

Rule  112 

Upon  recommendation  from  the  Committee  on  Car  Con- 
struction the  Arbitration  Committee  recommends  that  a  fourth 
paragraph  be  added  to  Class  E  under  the  table  showing 
reproduction  cost  per  pound  for  freight  equipment,  reading 
as  follows: 

All  wood,  equipped  with  metal  draft  arms,  extending  24  inches 
or  more  beyond  center  line  of  body  bolster  and  with  body  bolster 
of  sufficient  strength  to  transmit  buffing  and  pulling  shocks  to  all 
longitudinal  sills. 

The  reference  to  draft  arms  in  Note  1  should  be  eliminated. 

Section  (d),  which  was  intended  to  provide  for  settlement 
covering  so-called  rebuilt  cars,  has  been  found  to  be  imprac- 
ticable of  application.  The  committee  recommends  the  abro- 
gation of  this  provision  and  the  substitution  of  a  new  Section 
(d)  reading  as  follows: 

//  construction  of  car  has  been  altered  to  the  extent  of  placing 
it  in  a  higher  class  for  which  a  higher  rate  per  pound  is  allowed 
under  section  (b),  settlement  shall  be  made  at  such  higher  rate 
Per  pound  and  according  to  the  stenciled  lightzveight  on  car  at 
date  of  destruction,  and  the  depreciation  shall  be  figured  from 
date  car  was  originally  built  at  the  rate  applying  to  car  as 
destroyed.  This  provision  shall  be  retroactive  in  application  to 
Unsettled  cases  under  the  1920  Rules. 


All  references  to  rebuilt  cars  in  this  rule  should  be  elimi- 
nated. 

Rule  114 

In  view  of  the  adoption  by  special  letter  ballot  of  the  prop- 
osition of  replacing  ends  of  cars  when  broken  out,  the  com- 
mittee recommends  that  this  rule  be  modified  in  accordance 
with  proposed  form  shown  below: 

If  the  company  on  whose  line  the  car  is  destroyed  elects  to 
rebuild  the  car,  the  original  plan  of  construction  must  be  followed, 
and  the  original  kind  and  quality  of  materials  used,  except  that 
metal  draft  arms  extending  beyond  body  bolster,  steel  draft  mem- 
bers extending  full  length  of  car,  transom  draft  gear,  steel  center 
sills  or  steel  underframe  should  be  applied  and  be  of  such  design 
as  will  meet  the  recommended  practice  of  the  Division  for  rein- 
forcing existing  cars. 

On  house  cars  (other  than  refrigerator  cars)  zvith  steel  under- 
frames  or  steel  center  sills,  having  a  center  sill  area  of  not  less 
than  24  sq.  in.,  when  an  end  requires  repairs  consisting  of  new 
posts  and  braces,  the  ends  shall  be  replaced  with  ends  specified 
for  new  cars,  this  to  be  done  b\  or  under  the  direction  of  the 
car  owner.  No  allowance  shall  be  made  for  betterments  not 
authorized  by  car  owner. 

Note.— See   Per   Diem   Rule   8. 

Rule  120 

The  committee  recommends  that  the  following  changes  and 
additions  be  made  in  this  rule: 

Add  the  following  item  in  the  table  under  "Flat  Cars," 
Section  (b) : 

All  steel  or  steel  underframt ..^.,... $150.00 

Change  Section  (c)  to  read  as  follows: 

(c)  The  owner  shall  authorize  repairs  or  destruction  of  car 
within  30  days  from  date  of  notification. 

Add  the  following  paragraph  to  Section  (e) : 

At  the  time  of  authorizing  destruction  the  owner  shall  furnish 
handling  line  statement  slwwing  estimated  -weights  of  material  in 
car  for  which  credit  is  due  to  assist  handling  line  in  arriving  at 
proper  credit.  Couplers,  wheels,  axles  and  journal  bearings  shall 
be  credited  on  basis  of  scrap  prices  shown  in  Rule  101  for  such 
items. 

Insert  the  following  paragraph  between  the  present  first 
and  second  paragraphs  of  Section  (f) : 

On  house  cars  (other  than  refrigerator  cars)  with  steel  under- 
frames  or  steel  center  sills,  having  a  center  sill  area  of  not  less 
than  24  sq.  in.,  when  an  end  requires  repairs  consisting  of  new 
posts  and  braces,  the  ends  shall  be  replaced  with  ends  specified 
for  new  cars,  this  to  be  done  by  or  under  the  direction  of  the  car 
owner. 

PASSENGER  CAR  RULES 

Rule  2 

The  committee  recopimends  that  Section  (b).  Rule  2,  be 
modified  as  shown  below,  in  order  to  more  clearly  define  the 
intent  of  this  requirement: 

Cars,  loaded  or  empty,  using  lighting  outfits  operated  by  engines 
using  inflammable  liquids  with  flash  point  80°  F.  or  lower,  such 
as  gasoline,  motor  fuel  and  alcohol,  will  not  be  accepted  in  inter- 
change. This  will  not  apply  to  lighting  outfits  operated  by  petro- 
leum oils  with  flash  point  above  80°  F.,  such  as  kerosene  or  il- 
luminating oil. 

Rule  12 

The  committee  recommends  that  Section  (b)  of  this  rule 
be  modified  as  shown  below: 

The  billing  repair  card  must  specify  for  journal  bearings  applied 
and  removed,  whether  solid,  filled  or  other  kind,  length  of  journal 
and  box  number  as  marked  on  truck. 

The  report  is  signed  by  T.  H.  Goodnow  (Chairman), 
Chicago  &  North  Western;  J.  J.  Hennessey,  Chicago,  Mil- 
waukee &  St.  Paul;  J.  Coleman,  Grand  Trunk;  F.  W. 
Brazier,  New  York  Central;  J.  E.  O'Brien,  Missouri  Pacific; 
T.  W.  Demarest,  Pennsylvania  System,  and  G.  F.  Laughlin, 
Armour  Car  Lines. 
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Prices  for  Labor  and  Material 


>.  -        During  the  past  year  the  committee  has  made  certain  in- 
vestigations, and  submits  the  following  report  on  freight  car 
Rules  101,  107,  111  and  112,  and  Rules  21  and  22  of  the 
passenger  car  code. 
,;.  .     :The  material  prices  set  forth  in  the  accompanying  recom- 
•;  •■  mendations  for  1921-22  rules  are  based  on  the  average  prices 
paid  by  five  large  representative  roads  during  1920,  supple- 
mented by  numerous  current  quotations  from  several  large 
railway  supply  houses.     As  in  the  present  code,  all  material 
prices   include  suitable   allowances  to  cover  freight  trans- 
portation charges,  direct  and  indirect  store  expense,  fabricat- 
ing labor  when  involved,  and  interest  on  stock  investment, 
based  on  average  monthly  inventory  balance  multiplied  by 
■   interest   rate   and   result  divided   by   total   annual   material 
r  disbursements. 
■.  ;       In  recommending  many  of  the  material  prices,  due  con- 
:>  •   sideration  was  given  to  the  fact  that  the  roads  had  stocked  up 
.  •:     on  materials  at  prices  effective  before  the  decline,  and  there- 
•  -  .    fore  the  full  effect  of  the  recent  decline  in  prices  will  not  be 
V.      represented  in  the  prices  recommended  for  next  year. 
•■,.'       In  establishing  prices  for  practically  all  second-hand  ma- 
;  r ,  r  terials,  the  same  percentage  of  cost  new  as  prevails  in  the 
-:'     present  rules  was  used.     Scrap  materials  were  averaged  and 
; ;  .  current  market  prices  less  transportation  charges  to  scrap 
:.:""■   plant  were  set  up  as  credits. 

;. "..       Labor  allowances  shown   in  hours  and  tenths   are  sub- 

V--    stantially  the  same  as  those  in  the  present  code,  which  were 

.  ':'   based  on  time  studies  in  1915  and  1916,  one  of  the  most  im- 

"   :'■■  portant  exceptions  being  the  fact  that  certain  allowances  for 

sills,  bolsters,  etc.,  which  in  the  present  code  include  jacking 

'    •.  of  the  car,  have  been  modified  so  that  the  jacking  cost  is 

■'.'{  omitted  and  is  to  be  added  as  a  separate  operation  where 

.  .  consistent.     It  is  felt  that  this  will  be  of  considerable  advan- 

..  tage  to  bill  clerks  throughout  the  country  in  that  there  will 

'■  be  removed  the  necessity  for  deducting  under  certain  com- 

.  ■'    binations  the  jacking  price  heretofore  included  in  two  or  more 

.  .     of  the  operations  in  the  combination. 

-  -The  principal  labor  rate  per  hour  (Item  172,  Rule  101),  is 

recommended  at  $1.20;  the  same  as  authorized  in  the  existing 

.."'..    rules.     As  noted  above,  no  changes  have  been  made  in  the 

:.    labor  allowances  as  a  whole  nor  in  the  rates  per  hour,  this 


for  the  reason  that  overhead  studies  made  on  six  representa- 
tive roads  during  October  and  November,  1920,  also  investi- 
gations made  in  February  and  March,  1921,  as  to  actual  time 
consumed  on  these  roads  in  performing  the  work  as  compared 
to  the  arbitrary  allowances  authorized  under  the  rules,  indi- 
cate that  the  roads  of  the  country,  on  the  average,  are  being 
fairly  compensated  under  the  rules  for  the  work  performed 
by  them  on  foreign  cars. 

The  report  is  signed  by  A.  E.  Calkins  (chairman).  New 
York  Central;  Ira  Everett,  Lehigh  Valley;  T.  J.  Boring, 
Pennsylvania  System;  I.  N.  Clark,  Grand  Trunk;  H.  G. 
Griffin,  Morris  &  Company;  J,  H.  Milton,  Chicago,  Rock 
Island  &  Pacific;  C.  N.  Swanson,  Atchison,  Topeka  &  Santa 
Fe;  E.  H.  Weigman,  Louisville  &  Nashville,  and  A.  E.  Smith, 
Union  Tank  Car  Company. 

Rule  IC 

[The  important  changes  in  this  rule  are  increases  in  most 
of  the  prices  for  air  brake  material,  decreases  in  the  prices 
for  couplers  and  coupler  parts  and  the  discontinuance  of  price 
for  the  periodical  repacking  of  journal  boxes. — Editor.] 

Rule  107 

The  committee  recommended  the  change  of  the  first  para- 
graph of  Rule  107  to  read  as  follows: 

The  following  tabic  shows  the  labor  charges  which  may  be  made  for  per- 
forming the  varicwia  operations  shown.  The  labor  allowances  include  all 
work  necessary  to  complete  each  item  of  repairs,  unless  the  rules  specifically 
provide  that  in  connection  with  the  operation  additional  labor  may  be 
charged  for  the  R.  &■  R.  or  R.  of  any  item  which  must  necessarily  be 
R.   &  R.   in   connection  therewith. 

[The  changes  in  time  allowances  are  largely  confined  to 
reductions  due  to  not  including  jacking  of  the  car  in  opera- 
tions which  generally  require  the  car  to  be  raised. — Editor.] 

Rule  111 

[The  principal  change  in  this  rule  is  the  elimination  of 
item  8,  tightening  cylinder  and  reservoir  when  loose. — 
Editor.  ] 

Passenger  Car  Rules  21  and  22 

[Item  3 A  was  added  to  Rule  21,  allowing  one  hour  for 
slackening  buffer  in  order  to  R.  &  R.  or  R.  coupler  knuckle, 
lock  or  pin.  A  number  of  adjustments  in  material  prices 
are  shown  in  Rule  22. — Editor.] 


Report  of  Car  Construction  Committee 


Salt  Water  Drippings 

Conference  has  been  held  with  representatives  of  the  prin- 
cipal interests  using  brine  valves  and  it  is  the  opinion  that 
the  various  devices  now  used  will,  with  proper  maintenance, 
p>erform  their  functions,  that  the  users  of  such  devices  are 
fully  advised  as  to  their  necessity  and  should  be  notified  that 
they  must  have  all  cars  with  brine  tanks  equipped  by  Janu- 
ary 1,  1922,  and  that  no  further  extension  of  time  will  be 
granted  after  that  date.  It  is  recommended  that  paragraph 
*'F"  of  Interchange  Rule  3  be  modified  to  correspond  with 
the  above. 

End  Doors  for  Box  Cars 

In  the  report  of  1920  the  following  recommendation  was 

overlooked  when  preparing  the  sheet  for  letter  ballot: 

In  1913,  the  Master  Car  Builders'  Association  adopted  as  recom- 
mended practice,  that  end  doors  must  be  so  constructed  that, 
when  closed,  they  lock  automatically  by  means  of  a  lock  accessible 
frjm  the  inside  of  the  car,  thus  avoiding  the  necessity  of  laking 
seal  re.rords.  Sheet  20  shows  a  design  of  inside  fastening  which 
is  not  autcmatic,  and  your  committee  recommends  that  recom- 
mended practice  adopted  in  1913  should  be  advanced  to  standard, 
and  that  tlie  design  of  inside  latch  shown  on  .Sheet  F  should  be 


n.-moveJ.  and  a  note  substituted  that  the  fastening  should  kck 
the  door  ai!:omalua)ly  from  the.insi4e  of  the  car. 

It  is  recommended  that  this  be  now  submitted  to  letter 
ballot. 

Minimum  Thickness  for  Backs  of  Journal  Bearings 

Requests  to  fix  a  minimum  thickness,  because,  at  times, 
too  much  wear  is  allowed  before  removal,  led  to  issuing  Cir- 
cular No.  S  III — 108,  asking  whether  such  limits  are  neces- 
sary, and,  if  so,  what  the  limits  should  be. 

^According  to  the  majority  of  replies  received,  it  is  desired 
to  fix  a  standard  minimum  thickness  for  backs  of  journal 
bearings,  as  follows: 

Class  of  Bearing                ABC                 D  E               F 

Size  of  iournal,  in.3Ji  by  7     4%  by  8     5  by  9  SJ4  by  10  6  by  11  6J^  by  1-' 
Min.    Thickness    of 

back,  in a                A             H              H  a                « 

It  is  suggested  that  this  be  adopted  as  recommends: 
practice. 

Gages  for  Bearings  and  Wedges 
Attention  was  directed  to  a  growing  demand  for  these 
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giges  and  that  standards  should  be  provided.  The  com- 
mittee's recommendations  for  such  gages  are  shown  in  Figs. 
1  and  2  and  it  is  suggested  that  these  be  adopted  as  recom- 


general  use,  it  is  advisable,  in  order  to  avoid  duplicating 
reserve  stock  for  repairs,  to  make  the  bottom  of  all  dust 
guards  semicircular.     Such  dust  guards  can  be  used  in  boxe> 
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mended  practice,  the  present  separate  gages  to  remain  as  witil   either  square   or   round  botton   dust   guard   cavities, 
standard.  The  cormnittee  recommends  that  the  dust  guard  shown  in 

Dust  Guards  Fig.  3  be  made  standard.    The  dust  guards  illustrated  show 

Since  pressed  or  cast  steel  and  malleable  iron  journal  boxes  the  round  bottom  and  otherwise  were  changed  in  dimensions 

with  round  bottom  dust  guard  cavities  have  come  into  more  to  better  fit  the  standard  journal  boxes. 
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Journal  Boxes 

To  meet  various  suggestions  for  change,  and  to  increase 
uniformity  of  standards,  we  submit  Fig.  4,  showing  journal 
boxes  C,  D,  E  and  F,  recommending  that  they  be  substituted 
for  the  present  standards. 

The  bottom  of  dust  guard  pocket  has  been  made  semi- 
circular, to  reduce  the  cost  of  box.  The  angle  of  lid  face  has 
been  made  the  same  for  all  boxes.  Various  minor,  or  unim- 
portant, dimensions  have  been  unified.  No  changes  affecting 
interchangeability,  or  serviceability,  have  been  made. 

Springs 

Complaints  relating  to  the  unsatisfactory  results  from 
standard  springs  have  been  increasing  rapidly.     The  causes 
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Fig.  1 — Proposed  Standard  C,  D,  E  and  F  Journal  Boxes 


Fig.  5— Truck  Spring  Details 

of  the  trouble,  according  to  the  analysis  of  your  committee, 
are:  (1)  Unsatisfactory  process  of  manufacture;  (2)  quality 
of  material;  (3)  irregular  surface  of  spring  ends,  and  (4) 
improper  application  of  shims  under  or  over  springs  to  rai'^e 
the  car  body  to  normal  height.  The  result  is  that  maity 
springs  either  break  or  take  a  permanent  set. 

The  remedy  recommended  is:  (1)  To  improve  the  method 
of  manufacture  by  better  control  of  heating  and  tempering 
for  more  uniform  results,  and  to  obtain  greater  uniformi^ 
of  coiling;  (2)  to  use  alloy  steel;  (3)  to  grind  the  ends  oi 
the  springs  to  present  a  flat  bearing  surface  of  at  least  two- 
thirds  the  circumference  at  right  angles  to  the  axis  of  tlie 
spring;  (4)  to  prescribe  that  shims,  placed  under  or  over  the 
springs,  shall  consist  of  metal  plates  with  parallel  surfaces, 
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and  (5)  to  design  the  springs  for  a  unit  stress,  when  solid, 
of  close  to  100,000  lb.  per  sq.  in.,  using  the  present  diameters 
of  bars,  thereby  materially  increasing  the  capacity  and  range 
of  deflection. 

These  changes  should  result  in:  (1)  Material  decrease  in 
sliock  on  side  frames;  (2)  increased  life  of  springs,  and  (3) 
decrease  of  maintenance  cost  and  car  delay. 

It  is  recommended  that  the  springs  classified  "L,"  "M," 
"N"  and  "O,"  as  illustrated,  in  Figs.  5  and  6,  be  adopted  as 
alternates  for  springs  "B,"  "C,"  "D"  and  "H,"  and  that 
alternate  spring  "P"  be  added  for  use  with  2/F  trucks. 

The  committee  requests  that  railroads  try  out  these  springs 
tlioroughly,  in  order  to  be  in  position  later  to  vote  on  their 
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Fig.  6— Truck  Spring  Details  :  --  ,  X 

adoption  as  standard.  It  is  recommended  that  interchange 
rules  be  formulated  to  protect  the  alloy  steel  springs  against 
being  replaced  with  ordinary  springs. 

The  secretary  has  referred  this  to  the  Committee  on  Speci- 
fications and  Tests  for  Me^terials,  requesting  preparation  of 
specifications. 

Fundamentals 

Inquiry  relating  to  fundamentals,  and  their  meaning,  in- 
dicated the  necessity  of  describing  those  pertaining  to  mini- 
mum areas  more  in  detail.  The  minimum  area  between  rear 
followers  of  the  center  sill  construction  is  the  whole  area  in 
compression  under  end  force,  without  deducting  for  rivet  and 
oilier  holes,  which  are  filled  with  metal. 

In  the  formulae  on  which  former  requirements  were  based, 
page  772,  1920  Proceedings,  line  "e,"  under  heading  "For 
center  sills  between  rear  followers,"  the  word  "tension" 
should  have  been  omitted,  making  it  read: 

The  minimum   area  =  2.5   T. 


The  tension  and  bearing  area  requirements,  but  not  the 
shear  area  requirements,  shall  be  governed  by  the  value  of 
the  steel.  For  bearing  area  between  surfaces  of  different 
grades  of  steel  in  contact,  the  value  of  the  lesser  grade  of 
steel  shall  govern.  For  grade  "A"  steel,  for  which  the  prod- 
uct of  elastic  limit  in  pounds  multiplied  by  the  elongation  in 
per  cent  is  not  less  than  700,000,  the  areas  given  are  re- 
quired. For  grade  "B"  steel,  for  which  the  designated 
product  is  not  less  than  850,000,  the  given  areas  may  be  re- 
duced by  125^  per  cent. 

It  was  stated  that  the  adopted  height  from  rail  to  top  of 
truck  side  bearings  of  27^  in.  would  prevent  the  use  of 
roller,  ball  or  rocker  side  bearings.  The  dimension  given 
refers  only  to  flat  truck  side  bearings. 

The  intent  of  the  committee  is  to  make  designs  that  will 
establish  fixed  conditions,  permitting  the  use  of  detail  de- 
signs standardized  by  the  Association,  or  the  substitution  of 
other  parts  preferred  by  the  individual  railroad,  singly  or 
in  groups,  provided  these  parts,  or  group  of  parts,  are  the 
equivalent  in  strength  and  safety  of,  and  interchangeable 
with,  the  standard  part  or  group  of  parts  replaced.  This  will 
permit  using  any  special  detail  such  as  top  side  bearing, 
which  is  interchangeable  with,  and  equal  in  strength  to,  the 
side  bearing  that  may  be  standard,  or  special  top  and  bottom 
side  bearings,  which  as  a  group  are  similarly  interchangeable 
with  the  standard  top  and  bottom  side  bearings  as  a  group. 

The  standards  should  be  made  attractive  for  use  by  being 
as  good  or  better  than  parts  that  may  be  substituted,  rather 
than  by  making  their  use  compulsory. 

Truck  Design 

A  subcommittee  of  the  Committee  on  Car  Construction,  in 
co-operation  with  the  Truck  Committee  of  the  Manufacturers 
Association,  are  engaged  in  the  design  of  cast  steel  side 
frames  and  bolsters.  They  have  considered  the  limits  of 
dimensions  fixed  at  the  last  meeting  of  the  Mechanical  Di- 
vision and  have  given  full  consideration  to  the  previously 
recognized  dimensions  of  the  M.  C.  B.  Association,  and  to 
the  designs  that  were  put  into  effect  by  the  United  States 
Railroad  Administration. 

The  manufacturers'  committee  has  met  with  the  subcom- 
mittee on  two  occasions,  each  time  submitting  for  considera- 
tion designs  in  detail  representing  various  ideas  in  view,  but 
up  to  this  time  no  single  design  has  been  brought  out  that 
could  be  presented  as  a  recommendation  for  standard.  It  is 
possible  that  more  than  one  design  will  have  to  be  considered, 
with  alternates. 

Standard  Car  Design 

-•  Pending  the  development  of  complete  A.  R.  A.  car  designs, 
freight  cars  according  to  the  essential  standards  of  the  Ameri- 
can Railway  Association  may  be  ordered  from  any  car 
builder  according  to  the  following : 

Type  U.  S.  Spec.  No. 

^ >.■'':'•'.        Single   sheath   box lOOl 

'   .'  Steel  box 1341 

S5-ton  hopper  1005        ""  : 

70-ton  hopper   1007  ■  :.... 

70-ton  gondola   1755 

SO-ton  gondola   1004 

40-ton  truck    1274  »■■- 

50-ton  truck    1276 

70-tcn  truck    ...,• 1241  :■..:• 

The  height  of  center  plates  should  be  specified  as  26^ 
in.,  as  more  fully  described  in  American  Railway  Associa- 
tion, Mechanical  Division,  Circular  S  III-189.  This  in- 
creased height  of  center  plate  introduces  eccentricity  as  be- 
tween the  line  of  shock  and  the  axis  of  the  center  sill  sec- 
tions, which  changes  the  ratio  of  stress  to  end  load,  to  offset 
which,  it  is  necessary  to  add  two  bottom  angles  to  the  center 
sills  if  the  sectional  area  of  the  center  sill  is  desired  to  be 
30  sq.  in.    This  would  add  about  500  lb.  to  the  weight. 

The  height  of  sides  of  car,  A.  R.  A.  standard,  is  8  ft.  6  in. 
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minimum  inside.  In  event  cars  are  ordered  to  the  height 
shown  in  the  drawdngs  (9  ft.)  no  change  in  drawings  is 
entailed.  For  the  minimum  height  of  8  ft.  6  in.,  dimensions 
affected  by  the  height,  including  the  dimensions  of  box  car 
doors,  must  be  changed  accordingly. 

The  report  was  signed  by  W.  F.  Kiesel,  Jr.   (chairman), 
Penasylvania  System;  A.  R.  Ayers,  New  York,  Chicago  & 


St.  Louis;  C.  E.  Fuller,  Union  Pacific;  J.  C.  Fritts,  Dela- 
ware, Lackawanna  &  Western;  C.  L.  Meister,  Atlantic  Coasi 
Line;  J.  McMullen,  Erie;  T.  H.  Goodnow,  Chicago  &  North 
Western;  John  Purcell,  Atchison,  Topeka  &  Santa  Fe;  W.  0 
Moody,  Illinois  Central;  J.  A.  Pilcher,  Norfolk  &  Western 
H.  L.  Ingersoll,  New  York  Central;  W.  H.  Wilson,  Northeri 
Pacific,  and  F.  W.  Mahl,  Southern  Pacific. 


Report  of  Committee   on  Loading  Rules 


During  the  past  year  conferences  were  held  with  the  steel 
shippers,  and  also  with  the  stone  shippers  of  the  Bedford, 
Indiana,  district  to  consider  suggestions  offered  by  them  for 
changes  in  the  existing  rules. 

Trial  shipments  of  twin  loads  of  structural  steel  over  five 
feet  in  height  and  having  the  center  binder  omitted  were  sent 
out  at  request  of  the  steel  shippers  to  determine  the  necessity 
for  center  binders.  The  information  obtained  through  these 
trial  shipments  was  not  conclusive  and  the  trial  has  been 
further  extended. 

General  Rules 

The  following  detailed  changes  in  the  Loading  Rules  are 
submitted  for  approval: 

Rule  5 

■  Changed  "80,000"  to  "60,000"  in  second  and  third  para- 
graph. Revised  table  to  show  95,000  lb.  as  total  weight  of 
car  and  lading  for  cars  of  60,000  lb.  marked  capacity. 
Explanation:  Rule  changed  to  provide  limits  for  60,000  lb. 
capacity'  cars  on  basis  of  axle  capacity,  to  conform  with 
Interchange  Rule  86. 

\'y  Rule  23 

''':'  Revised  to  read  as  follows:  "If,  in  loading  cars,  it  is 
impossible  to  clearly  ascertain  whether  the  restrictions  given 
in  General  Instructions  under  paragraph  8  are  complied  with, 
the  following  table  may  be  used."  Explanation:  Reference 
to  General  Rule  9  has  been  omitted,  as  this  rule  refers  to 
twin  or  triple  loads.  Rule  23  and  the  accompanying  table 
pertains  to  single  loads  only. 

Table  of  weights  revised.  Explanation:  Limits  for  100,000 
lb.  capacity  cars  revised  to  make  these  limiting  weights  con- 
sistent for  various  lengths  of  cars.  The  word  "average" 
added  to  heading  of  second  column  to  clarify  the  meaning. 
Thirty  and  32  ft.  cars  omitted  from  the  table  account  of  no 
longer  being  used.  Thirty-six,  38  and  48  ft.  cars  added  to 
the  table  to  take  care  of  existing  cars. 

... -^  Group  I — Lumber,  Logs,  Etc. 

r--   ■  ■;'  Rule  101 

Add  the  following  sentence  to  end  of  the  rule:  "Lumber 
or  timber  less  than  12  ft.  in  length  should  not  be  leaded  on 
flat  cars  or  above  the  sides  or  ends  of  gondola  cars." 

Group  II — Structural  Material,  Castings,  Etc. 

•v.;  ^    ^  Rule  201 

,  ,  Omit  last  sentence  from  the  rule,  to  clarify  the  meaning. 

Rule  202 

Fourth  sentence  of  third  paragraph  revised  to  read  as 
follows:  "Short  material  may  be  loaded  on  car  floor,  if 
equally  distributed  over  entire  floor;  total  weight  of  entire 
lading  must  not  exceed  the  load  weight  as  per  General 
Rule  5."  Explanation:  Reference  to  "capacity"  changed  to 
"load  weight"  to  conform  with  reference  to  "load  weight"  in 
third  sentence  of  third  paragraph. 

Rule  213 

Third  sentence  of  rule  changed  to  read  as  follows:  "The 
blocking  should  never  consist  of  less  than  one  3-in.  plank 


set  on  edge,  or  its  equivalent,  and  must  be  secured  from  shift- 
ing by  cleats  nailed  or  bolted  to  the  floor."  Explanation: 
Revised  to  omit  requirement  for  more  than  one  plank  for 
end  protection. 

Rule  217 

First  paragraph  of  rule  changed  to  read:  "When  the 
lading  consists  of  very  flexible  material,  such  as  plates,  no 
bearing-piece  is  required  on  the  floor  of  the  car,  but  blocking 
as  prescribed  by  Rule  213  must  be  used  to  protect  the  end 
boards."  Explanation:  Revised  to  conform  with  Rule  213 
for  end  protection. 

Rule  227 

Revised  to  read:  "Material  loaded  on  gondola  cars  with 
drop  ends  or  on  flat  cars,  as  shown  in  Figs.  62  and  63,  must 
have  one  hardwood  bearing-piece  not  less  than  10  in.  by 
10  in.  for  loads  up  to  65,000  lb.  per  bearing-piece,  and  not 
less  than  12  in.  by  12  in.  for  loads  exceeding  65,000  lb.  per 
bearing-piece.  (See  General  Rule  31-A  for  light  loads.)" 
Explanation:  Requirement  for  %-in.  bolts  to  secure  bearing- 
pieces  has  been  omitted.  Bearing-pieces  are  secured  by 
1^4 -in.  rods  passing  through  bearing-piece  and  floor  of  car. 

Rule  250 

Second  paragraph  changed  to  read:  "Wrought  iron  pipe 
should  not  be  loaded  inside  of  larger  sizes  of  pipe  unless 
below  the  ends  or  end  gates  of  car." 

Rule  260 

Insert  words  "or  gondola"  after  the  word  "flat"  in  mar- 
ginal reference  of  rule.  Insert  words  "or  gondola"  after 
word  "flat"  in  first  line  of  first  paragraph. 

Rule  265 

Revised  as  follows  and  drawings  changed  to  accord 
therewith : 

"Metal  sheets  loaded  in  box  cars  should  be  secured  in 
accordance  with  Figs.  90,  90rA,  91  and  92.  Sheets  in  each 
pile  should  be  preferably  of  uniform  size  and  there  must  be 
at  least  two  2  in.  by  4  in.  uprights  secured  to  inside  of  car 
at  the  end  of  each  pile  to  provide  a  uniform  bearing  surface 
and  to  prevent  the  sheets  from  cutting  through  the  end  lining 
of  car;  also  upright  strips  not  over  one  inch  thick  should  be 
used  between  the  lading  and  sides  of  the  car. 

"The  piles  must  be  securely  wedged  apart  at  least  at  two 
points  by  braces  consisting  of  2-in.  by  4-in.  uprights  against 
the  piles,  securely  wedged  apart  at  top  and  bottom  by  2-in. 
by  4-in.  pieces,  as  per  Figs.  90,  90- A  and  91.  Each  upright 
piece  to  be  secured  by  two  2-in.  by  4-in.  cleats  nailed  to  floor 
to  prevent  shifting,  and  tied  together  at  top  by  not  less  than 
1-in.  by  4-in.  longitudinal  strips  to  prevent  shifting. 

"The  bracing  at  ends  of  piles  toward  center  of  car  shall 
consist  of  one  upright  piece  2  in.  by  4  in.  against  end  c\ 
pile,  backed  up  by  one  upright  piece  2  in.  by  8  in.  again- 1 
side  of  car,  both  to  extend  full  height  of  load  and  be  secure!  v 
nailed  to  side  of  car  as  per  Fig.  90;  and,  in  addition,  there 
must  be  one  piece  of  2  in.  by  4  in.  extending  across  doonva  v 
at  top  of  load,  securely  wedged  against  bracing  of  load  i  i 
opposite  end  of  car,  also  one  piece  of  2  in.  by  4  in.  extendin^r 
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from  upright  at  end  of  pile  to  doorway  and  securely  nailed  to  "Bundled   metal    sheets   loaded    in   box   cars    should    be 

5ide  posts  and  braces  as  per  Fig,  90.  loaded  in  accordance  with  Fig.  92.   After  piling  of  sheets  is 

"Where  height  of  load  exceeds  30  in.  it  will  be  necessary  completed,  the  center  of  pile  should  be  compressed  solid  and 

to  apply  additional  longitudinal  bracing  at  center  of  load,  top  cross-piece  X  must  be  nailed  and  cleated  to  car  sides. 

"Uprights  to  be  secured  at  bottom  by  two  2-in.  by  4-in.  This  cross-piece  must  also  be  further  secured  by  having  a 
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Fig.  90 

pieces  extending  to  doorway,  and  one  piece  of  2  in.  by  4  in. 
extending  full  width  of  pile,  securely  nailed  to  floor  as  per 
Fig.  90. 

"Wedges  at  bottom  of  load  are  optional;  if  used,  they 
should  conform  to  Fig.  91,  and  where  width  of  pile  exceeds 
28  in.  three  wedges  should  be  used. 


END  OF  CAR^_ 
WEDGED   SECURELY  TO  TAKE  MP  LOST  MOTION. 


FLOOR    LINE- 


Fig.  90-A 

"In  all  cases,  where  there  is  space  between  ends  of  sheets 
and  uprights  at  top  of  pile,  wedges  must  be  used  as  per 
Fig.  90-A. 

"When  oiled  sheets  are  loaded  they  should  be  placed  on 


2V8-^ 


NOT  LESS 
THAN  I'xif 


used  when 
^height  of  pile 
Iexceeds  30- 7 


FLOOR  LINE' 


.<■ 


2\g 


VVE06ES  OPTIONAL    WHEN  USED 
"HEY  SHOULD  CONFORM  •  TO 
THESE  SPECIFICATIONS. 


«■     All  6RACIN6  2»4  UNLESS 
[~~|"^   OTHERWISE  MARKED  CROSS  BRACES 


■ri  A'Ur 


TO  BE  SECURELY  WEOOED  AND 
NAILED 


Fig.  91 


suitable  strips  and  heavy  paper  used  to  prevent  oil  stains 
on  the  floor  of  car. 

"There  may  be  more  than  one  pile  of  sheets  in  each  comer 
of  car,  provided  there  are  at  least  two  2-in.  by  4-in.  pieces 
between  ends  of  piles,  secured  in  an  upright  position  and 
extending  from  car  floor  to  at  least  2  in.  above  top  of  pile 
and  each  pile  is  braced  against  side  of  car. 
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2  in.  by  4  in.  placed  against  side  of  pile  and  nailed  to  floor 
of  car  and  top  of  cross-piece. 

"All  blocking  and  bracing  to  be  secured  by  not  less  than 
20-penny  nails." 

Explanation:  Rule  and  figures  revised  in  conference  with 
shippers  to  furnish  more  substantial  blocking  and  bracing 
for  this  class  of  material,  to  better  protect  both  lading  and 
car. 

Group  IV — Concrete  Culvert  Pipe,  Brick,  Stone,  Etc. 

The  following  revisions  of  the  stone  loading  rules  are 
recommended  as  the  result  of  conference  with  the  shippers 
of  stone:  n   ■■.:^--. 

Rule  401  ■:, 

Second  paragraph  revised  to  read  as  follows:  "Where 
separating  strips  to  keep  lading  clear  of  car  floor  are  referred 
to  in  these  rules,  they  should  be  sound  wood,  not  less  than 

3  in.  wide  by  1^^  in.  thick.  Such  strips  shall  extend  full 
width  of  stone  and  be  placed  approximately  one-fifth  the 
length  of  stone  from  each  end.  Where  more  than  one  strip 
is  used  to  make  the  required  thickness,  the  strips  should  be 
securely  nailed  together.  In  no  case  is  it  considered  good 
practice  to  use  more  than  two  bearing-strips  per  length  of 
stone.  Stone  longer  than  10  ft.  should,  whenever  practicable, 
be  loaded  over  trucks."  Explanation:  Revised  to  include  in- 
crease in  size  of  separating  strips;  definite  location  for  strips; 
strips  to  be  nailed  together  where  necessary;  not  more  than 
two  strips  per  stone;  stone  over  10  ft.  long  to  be  loaded  over 
trucks;  sound  wood  specified  in  place  of  soft  wood. 

Rule  405 
First  paragraph:    Insert  the  following  at  end  of  second 
sentence:    "See  Rule  No.  401   for  minimum  size  of  wood 
strips." 

Rule  405 

Insert  the  following  paragraphs  after  second  paragraph 
of  rule: 

"Where  practical,  the  following  method  of  loading  should 
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.  be  used  for  flagging,  slabs  or  stone  sawed  on  two  sides. 
"Slabs  2Y2  in.  thick  and  less,  shipped  in  quantities,  to  be 
^;  loaded  on  edge,  lengthwise  of  car.  Where  a  few  pieces  only 
'  of  this  group  of  sizes  goes  on  a  car,  such  few  pieces  may  be 
:•  loaded  flat  on  top  of  slabs  not  less  than  4  in.,  but  not  more 
\\   than  four  pieces  in  any  one  stack. 

"Three-inch  slabs  shipped  in  quantities  loaded  flat  should 

■ ;  have  a  slab  not  less  than  4  in.  under  each  pile.  There  should 

;   be  no  more  than  eight  3 -in.  slabs  in  any  one  pile,  either 

loaded  on  a  4-in.  slab,  or  on  the  floor  of  a  car.   Three  inch 

\    slabs  longer  than  nine  ft.  must  be  loaded  on  edge  or  flat  on 

a  slab  not  less  than  4  in.  in  thickness  or  not  more  than  two 

/  on  top  of  any  shorter  stack. 

"Four-inch  slabs  shipped  in  quantities  loaded  flat  on  car 
■:  to  be  loaded  not  more  than  eight  slabs  high.  Where  4-in. 
•  slabs  are  loaded  on  slabs  5  in.  thick  or  over,  then  the  same 
-.  amount  may  apply  on  slab  as  flat  on  car.  Four-inch  slabs 
•.  longer  than  10  ft.  should,  wherever  possible,  be  loaded  on 
slabs  thicker  than  4  in. 

'!        "Five-inch  slabs  shipped  in  quantities  loaded  flat  on  car 

'.   to  be  loaded  not  more  than  eight  slabs  high.    Where  5-in. 

";  slabs  are  loaded  on  slab  6  in.  or  over,  then  the  same  amount 
may  apply  on  slabs  as  flat  on  car.  Five-inch  slabs  longer 
than  11  ft.  should,  wherever  practicable,  be  loaded  on  slabs 

■     thicker  than  5  in." 

Explanation:  To  provide  definite  rules  for  piling  slab 
stone. 

;::■;•    ;;  vv-'  Rule  405 

Third  paragraph,  second  sentence,  revised  to  read:    "If 

necessar>',  to  prevent  stone  from  shifting  past  the  end  stakes, 

a  standard  board  should  be  securely  nailed  to  the  inside  of 

,.    the  end  stakes  and  extend  full  width  of  stone."  Explanation: 

■;    Revised  to  indicate  when  board  protection  is  required. 

^.v  Rule  408 

Marginal  reference  revised  to  include  "stone  sawed  on 
more  than  two  sides."    First  sentence  of  first  paragraph  re- 

■  vised  to  read:  "Curbing  and  stone  sawed  on  more  than  two 
sides  when  loaded  lengthwise  of  car  should  have  two  standard 
stakes  opposite  each  outside  piece."    Explanation:  Rule  re- 

•:   vised  to  include  stone  sawed  on  more  than  two  sides. 

■y-    '  '  ^'  Rule  409 

Second  paragraph,  second  line,  word  "soft"  changed  to 
"sound."  Explanation:  To  permit  use  of  various  woods  that 
may  be  available. 

..;>•;  :!s  -  Rule  410 

.  ::  The  first  paragraph  revised  to  read  as  follows:  "Mill 
block  loaded  lengthwise  or  obliquely  on  car  should  be  pro- 

:     tected  on  the  sides  and  ends  by  cleats  not  less  than  2  in.  by 

'.  4  in.,  in  section,  extending  at  least  three- fourths  of  length 
or  width  of  stone  or  by  not  less  than  two  wedges  3  in.  by  3  in. 
on  sides  and  4  in.  by  4  in.  on  ends,  wedges  to  be  not  less 
than  14  in.  long  and  securely  nailed  to  floor  of  car  at  right 

.  angles  to  stone.  When  the  width  of  stone  exceeds  3  ft.  6  in., 
or  length  of  stone  exceeds  10  ft.,  the  side  and  end  protection 
must  consist  of  not  less  than  three  wedges.  If  stone  is  loaded 
crosswise  of  car  and  width  of  stone  does  not  exceed  3  ft., 

:  only  one  wedge  will  be  required  for  side  protection.  All  side 
and  end  cleats  of  wedges  must  be  sound,  straight  grained 
lumber  secured  to  floor  of  car  by  not  less  than  40-penny 
nails.  When  the  stone  is  loaded  close  together  or  wedged 
apart,  cleats  or  wedges  are  required  on  sides  and  ends  of 
outside   stone  only.    When   such   stone   is  loaded   in  tiers, 

-     standard  end  and  side  protection  must  be  provided."  Expla- 

■  nation:  Reference  to  height  of  stone  omitted.  Provision  in- 
cluded for  use  of  wedges  in  place  of  cleats.  Sound  lumber 
secured  by  not  less  than  40-penny  nails  is  specified  for  cleats 
and  wedges. 


Second  paragraph  revised  to  read:  "Mill  block  containing 
as  much  as  100  cu.  ft.  resting  on  channel  or  scabbled  surface 
not  less  than  25  sq.  ft.  or  proportional  for  increased  sizes 
must  be  so  loaded  that  the  weight  of  total  lading  will  be 
uniformly  distributed  over  the  floor  of  the  car."  Explana- 
tion: Requirement  of  a  layer  of  sand,  cinders  or  crushed 
stone  for  supporting  the  stone  has  been  omitted.  Not  essential 
for  uniform  bearing. 

Third  paragraph  revised  to  read:  "Gondola  cars  are 
preferable  for  such  shipments,  but  if  flat  cars  are  used,  the 
lading  should  be  placed  at  least  18  in.  back  of  end  of  car. 
When  car  is  equipped  with  end  stake  pockets  and  stone  is 
loaded  closer  than  18  in.  to  end,  standard  stakes  6  in.  high 
should  be  used.  When  the  stone  does  not  engage  both 
stakes,  wedges  in  addition  to  stakes  must  be  used.  Each 
block  of  stone  loaded  lengthwise,  crosswise  or  obliquely  must 
be  protected  against  creeping  as  specified  in  first  paragraph 
of  this  rule.  When  two  blocks  of  stone  are  loaded  parallel 
and  close  to  each  other,  or  wedged  apart,  they  will  be  con- 
sidered as  one  stone  as  to  cleating  or  wedging."  Explanation: 
Provision  made  for  end  stake  blocking  where  car  is  equipped 
with  end  stake  pockets  and  stone  is  loaded  closer  than  18  in. 
from  end. 

Fourth  paragraph  revised  to  read:  "If  stone  is  placed 
lengthwise  of  car  and  is  4  in.  or  closer  to  side  of  car,  two 
standard  side  stakes  6  in.  in  height  must  be  placed  opposite 
such  stone  in  lieu  of  cleats  or  wedges  on  that  side  of  stone. 
Stone  must  not  be  loaded  obliquely  when  it  is  possible  to 
load  it  lengthwise  or  crosswise  of  car."  Explanation:  Refer- 
ence made  to  wedges  to  conform  with  change  in  first  para- 
graph of  rule. 

Fifth  paragraph  omitted  from  rule.  Explanation:  Covered 
by  first  paragraph  of  revised  rule. 

Sixth  paragraph:  The  following  words,  "when  used," 
inserted  after  the  word  "cleat"  in  first  line.  Explanation: 
To  conform  with  first  paragraph  of  rule. 

New  paragraph  added  as  follows:  "In  no  case  shall  the 
height  of  stone  be  more  than  two  times  the  smallest  dimen- 
sion resting  on  the  car  floor."  Explanation:  This  paragraph 
establishes  a  limit  for  the  height  of  stone  in  proportion  to 
the  base  in  accordance  with  the  practice  which  is  generally 
followed  in  loading  large  stone. 

Rule  411 
First  paragraph,  second  sentence:    Change  the  words  "one 
and  one-half"  to  "two."  Explanation:  To  conform  with  first 
paragraph  of  Rule  410. 

Group  V — Automobile  Loading  .-c    : 

Rule  514> 
Rule  revised  to  read:  "The  distance  between  any  two 
vehicles,  at  the  nearest  point,  loaded  on  a  freight  car  must 
not  be  less  than  the  following  limits:  2  in.  horizontally, 
3  in.  vertically  with  springs  compressed  and  4  in.  vertically 
without  springs  compressed."  Explanation:  Revised  to  per- 
mit a  3  in.  vertical  clearance  where  cars  are  shipped  with 
springs  compressed. 

End  Stake  Pockets  for  Flat  Cars 

In  conference  with  stone  shippers,  the  sub-committee  of 
the  Loading  Rules  Committee  agreed  to  recommend  to  the 
Committee  on  Car  Construction  that  end  stake  pockets  be 
required  on  future  flat  cars.  This  subject  is,  accordingly, 
hereby  referred  to  that  committee. 

The  report  is  signed  by  R.  L.  Kleine  (chairman),  Penn- 
sylvania System;  J.  J.  Burch,  Norfolk  &  Western;  E.  J. 
Robertson,  Soo  Line;  J.  E.  Mehan,  Chicago,  Milwaukee  & 
St.  Paul;  Samuel  Lynn,  Pittsburgh  &  Lake  Erie;  Ira  Everett. 
Lehigh  Valley;  T.  O.  Sechrist,  Louisville  &  Nashville;  E. 
N.  Harding,  Illinois  Central,  and  G.  R.  Lovejoy,  Detroit 
Terminal. 
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Brake  Shoe  and  Brake  Beam  Equipment 

The  1920  Brake  Shoe  and  Brake  Beam  Committee  in  its  opening  is  in  practically  all  cases  1^  in.  and  at  the  bottom 

report  presented  at  the  last  annual  meeting  engaged  for  the  varies  from  1  }i  in.  in  the  majority  of  cases  to  1  7/16  in. 

1921  committee  to  give  attention  to  eight  subjects.     These         The  committee  recommends  that  Section  CC,   Sheet  M. 

subjects  have  been  given  careful  consideration  and  are  here-  C.  B.  17,  be  revised  to  show  the  dimension  1^  in.  as  the 

inafter  reported  on  as  follows:  width  of  the  bottom  of  the  recesses  adjacent  to  the  top  and 

^         ,      T^  .   .       __        .  bottom  brake  head  lugs. 

Gage  for  Determining  Hanging 

Heights  of  Existing  Beams  2^^^^  Shoe  Key  Design  and  Fit  of 

_,        ,       .      ,  -re       *  *  *  *i.  Shoes,  Head  Face  and  Key 

The  value  of  such  a  gage  is  insufficient  to  warrant  the  ex- 
pense incident  to  its  development  and  manufacture  for  gen-         This  subject  was  referred  to  a  sub-committee  for  investi- 

eral  distribution.    The  old  types  of  cars  on  which  wide  varia-  gation  and  its  report  is  submitted  as  a  progress  report.    The 

tions  of  hanging  heights  exist  and  which  prompted  the  idea  investigation    will    be    continued    by    the    committee.      Sec 

of  such  a  gage  are  gradually  being  eliminated.    There  is  an  Exhibit  C. 
increasing  demand  and  tendency  to  standardize  brake  beams  General  Brake  Beam  Hanging 

and  hangings,  which  will  eliminate  the  necessity  for  such  a         ^,  .        ,  .  ,        .  ,  .^.      ^      •        ^• 

-^^^^  subject  was  referred  to  a  sub-comnuttee  for  investi- 
gation and  its  report  was  forwarded  to  the  Committee  on  Car 

Code  Governing  Brake  Beam  Maintenance  Practices  Construction  which  has  the  matter  under  consideration  in 

The  committee  recommends  as  the  first  progressive  step  the  connection  with  standard  truck  design, 
early  adoption  of  a  standard  practice  covering  the  reclama-  Reversible  Strut 

tion  of  brake  beams  in  such  a  manner  that  they  will  meet  the         ^j^j^  ^^^.^^^  -^  g^j^  ^^^^  consideration  and  the  committee 

standard  specifications  used  in  the  purchase  of  new  brake  ^^^  ^^^.      ^^  ^  ^^  ^^^^  ^j^^ 

beams. 

A    sub-committee   was   appointed   to  submit   a   tentative  Standard  Depth  of  Brake  Head 

standard  practice  and  has  submitted  one  which  is  deserving         Last  year  there  were  adopted  as  standards  three  depths  of 

of  the  careful  consideration  of  the  association.     It  is  sub-  ^^^-^^  ^^^^^  designated  as  "A,"  "B"  and  "C"  to  meet  clear- 

mitted  as  a  progress  report  and  it  is  recommended  that  the  ^^^^  conditions  obtaining  on  various  cars.     The  committee 

report  be  submitted  to  the  members  of  the  association  with  recommends  that  heads  "B"  and  "C"  be  removed  from  the 

the  request  that  each  submit  his  criticism  to  the  committee  to  standards  and  their  use  be  permitted  as  alternates  where  the 

assist  It  in  the  final  development  of  a  standard  practice  that  standard  "A"  head  cannot  be  applied, 
will  satisfactorily  meet  the  requirements.     See  Exhibit  A. 

Status  of  the  No.  2  and  No.  2 
Advisability  of  Brake  Head  Strength  Test  pi^s  Standard  Brake  Beam 

This  subject  was  referred  to  a  sub-committee  of  engineers         ^^e  status  of  the  No.  2  and  No.  2  plus  standard  brake 

of  tests  which  conducted  some  laboratory  tests  on  21  different  ^^^^^^  ^^  ^^^^^^  ^^^  ^^-^^^  ^^  ^^^  ^^  ^^^^^  ^^^  ^^^^^^ 

types  and  capacities  of  brake  beams  representing  the  prod-  ^e  applied,  has  received  special  consideration  at  different 

acts   of   seven   different  manufacturers,   at   the   Collin  wood  times  during  the  vear 

laboratory  of  the  New  York  Central  Lines,  and  submitted         ^he  Train  Brake  and  Signal  Committee  and  the  Brake 

the  report  which  is  incorporated  herein  as  a  progress  report,  g^oe  and  Brake  Beam  Equipment  Committee  were  requested 

The  conclusions  reached  by  the  sub-committee  read  m  part  ^y  the  Car  Construction   Committee  to  submit  their  joint 

as  follows:  recommendations  on  this  subject.    The  joint  meeting  of  the 

Tests  of  brake-beam  heads  do  not  appear  necessary  if  the  load  two  committees  referred  to  was  held  at  New  York  on  April  5, 

in  service  always  comes  upon  the  center  lugs     However   if  in  1921    and  the  following  motion  was  carried  by  a  majority  but 
the  opinion  of  the  Brake  Beam  Committee,  the  load  is  not  always  ,         non'mn  c       f 

restricted  to  the  center  lugs,  but  is  frequently  carried  principally  "°^  ^  unanimous  vote..-  •     j 

on  the   toes,   then   a   standard    strength   of   head,   and   standard  The  Brake  Shoe  and  Brake  Beam  Equipment  and  the  Train 

method  of  test  for   determining  same,  is   desirable.  Brake  and    Signal   Equipment    Committees   have   considered   the 

The  committee  believes  that  all  of  the  stress  on  brake  heads  T^^\°^  ^°- ^  and  No.  2  plus  brake  beams  and  recommended  that 
;  e  *i  i  •  J  u  ii.  X  J  1.  ix  1  J  xL  X  these  beams  be  used  on  cars  of  the  following  weights  for  four- 
is  frequently  sustained  by  the  top  and  bottom  lugs  and  that  ^^eel  trucks :  s       s  u 

brake  head  strength  tests  are  a  proper  and  reasonable  re-         „„_,    „^.„  -: 

X         JUIJ  xni--  xj-xT-  •  BRAKE  BEAM  CAR   WEIGHT 

quirement  and  should  eventually  be  incorporated  m  the  speci-  2  35  000  to  48  000  lb 

fications.     Accurate  and  practical  methods  of  making  such  2  plus ......48,000  to  58,000  lb. 

tests  are,  however,  still  obscure  and  will  require  further  care-  3    Over        58,000  lb. 

ful  study  and  investigation  by  the  committee.    See  Exhibit  B.  In  the  case  of  six-wheel  trucks,  the  above  weights  should 

Increasing  the  Initial  Brake  Shoe  Thickness  be  increased  50  per  cent  for  the  beams  specified. 

Report  of  this  action  was  submitted  to  the  Car  Construe- 
In  view  of  the  adoption  as  standards  of  the  association,  of  tion  Committee. 
brake  heads  of  the  A,  B  and  C  depths  last  year  to  take  care 

of  existing  brake  beam  clearance  conditions,  the  committee  Formula  for  Brake  Power  on  Freight  Cars 

deems  it  advisable  that  no  changes  be  made  in  the  standard         The  Car  Construction  Committee  in  its  last  year's  report 

b-ake  shoe  thickness  of  V/t  in.  at  this  time.  recommended  a  new  formula  for  brake  power  on  freight  cars. 

Details  of  Top  and  Bottom  Head  Lugs  ^  '^^^  association  requested  the  Train  Brake  and  Signai 

**  Equipment  and  the  Brake  Shoe  and  Brake  Beam  Equipment 
This  subject  refers  to  the  recesses  in  the  top  and  bottom  Committees  to  submit  joint  recommendations  on  this  subject 
brake  head  lugs  which  receive  the  top  and  bottom  brake  shoe  The  joint  meeting  was  held  November  18,  1920  and  a  pro- 
logs. The  standard  drawing  does  not  show  all  of  the  dimen-  posal  to  change  the  brake  ratio  as  suggested  was  unanimously 
sions  and  manufacturers  were  conferred  with  to  determine  disapproved.  An  abstract  of  the  report  submitted  to  the  Car 
t!.e  practice.  It  was  found  that  the  depth  of  the  recesses  is  Construction  Committee  follows: 
uniformly  V/i  in.  from  17^  in.  radial  line;  the  width  at  the         The  purpose  of  the  proposed  change  in  braking  power  is  to 
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make  the  percentage  of  braking  power  more  uniform  on  partially 
loaded  cars  in  which  there  is  a  wide  range  in  the  ratio  of  light 
weight  to  loaded  weight.  While  the  proposed  change  will  ac- 
complish in  a  small  measure  the  object  sought,  it  will  do  so  only 
by  sacrificing  the  uniformity  of  braking  power  on  empty  cars. 
As  the  factor  of  retardation  is  highest  when  the  cars  are  empty, 
it  is  essential  that  uniform  braking  power  be  maintained  for 
empty  cars. 
The   adoption   of   the   proposed   braking  power   formula   will 


brake  head  of  6^  in.  and  a  maximum  depth  of  brake  beam 
of  7^  in.  The  committee  submits  to  the  association  as 
recommended  practice  the  accompanying  drawing  showing 
such  a  beam  of  the  No.  2  and  No.  2  plus  capacity. 

The  report  is  signed  by  W.  J.  Bohan,  Northern  Pacific; 
C.  B.  Young,  Chicago,  Burlington  and  Quincy;  F.  M.  War- 
ing, Pennsylvania  System;  M.  H.  Haig,  Atchison,  Topeka  i\ 


;  .^        Brake  Beam  with  Central  Head  Hangings  Only 

result  in  increasing  the  percentage  of  braking  power  on  high 
capacity  cars,  to  a  point  in  excess  of  the  capacity  of  standard 
10-in.  freight  brake  equipment,  and  for  comparatively  low  capacity 
tank  cars  the  application  of  the  formula  in  some  cases  Will  reduce 
the  effectiveness  of  the  hand  brake.  It  also  provides  for  a  lower 
percentage  of  braking  power  on  refrigerator  cars  weighing  ap- 
proximately 55,000  lb.  and  having  5  in.  by  9  in.  journals.  Because 
of  the  relatively  high  speed  at  which  these  cars  are  handled  and 


*  .;' 
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NOTE: 

Head  musf  admit  side  o-fgage 
marked  'A'  full  depth  and  must 
^t  radius.     Distance  between 
Ctnter  lugs  of  head  must  not 
be  more  than  width  of  "8' on 
gage.   Slots 'C and 'D' are  for 
gaging  thickness  of  metal  bet- 
ween -face  of  center  lugs  and 
key  -  slot  'C'l's  maximum  and 
'0  is  minimum  for  thickness. 
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Fig.   1 — Brakehead  Gage 

the  character  of  their  lading,  a  reduction  in  braking  power  is  not 
considered  desirable,  especially  in  view  of  the  fact  that  they 
are  handled  in  short  trains  in  which  a  high  percentage  of  breaking 
power  is  less  objectionable  than  in  the  case  of  long  trains. 

Standardization  of  Brake  Beams 

Having  Central  Head  Hangings 

A  start  should  be  made  to  standardize  brake  beams  having 
central  head  hangings  only  and  having  a  maximum  depth  of 


Beam 
Number 

RodOkim 
A 

Beam 
Copac'i+y 

Threading  of  Rod 

*Z 

l''8 

ie,ooo  Lb. 

U.S.Std.  l''8.7Thds.z''£Long 

*e+ 

iV 

15,000  Lb. 

U.S.SW.  1 V,  7Thds.  T^'z  Long 

25", 


Santa  Fe;  H.  W.  Coddington,  Norfolk  &  Western;  G.  E. 
Smart,  Canadian  National,  and  T.  L.  Burton,  New  York 
Central. 

Exhibit  A — Recommended  Prctices  on  Brake 

Brake  Be^m  Keclamation  and  Repairs 

The  reclaiming  and  repairing  of  brake  beams  should  be 
centralized  at  some  convenient  place,  where  there  is  suitable 
equipment  for  doing  the  work  in  an  economical  and  safe 
manner. 

General  Inspection 

All  defective  brake  beams  that  are  received  at  a  reclaim- 
ing plant  should  be  completely  dismantled.  After  brake 
beam  has  been  dismantled  the  various  parts  should  be  sepa- 
rated and  given  a  general  inspection.  Any  part  of  the  brake 
beam  that  has  any  of  the  following  defects  should  be 
scrapped:  Excessive  deterioration  due  to  rusting  or  long 
life;  undue  wear;  broken  or  cracked. 

The  following  practices  should  not  be  permitted:  Build- 
ing up  any  part  of  the  brake  beam  by  gas  or  electric  welding; 
straightening  of  the  strut  or  brake  head  by  excessive  heating; 
any  parts  of  brake  head  or  strut  that  cannot  be  straightened 
by  heating  slightly  should  be  scrapped.  It  is  desirable  to 
straighten  struts  or  brake  heads  cold. 

Detail  Inspection 

The  various  parts  should  be  very  carefully  inspected  in 
the  following  manner: 
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Brake  Heads. — All  heads  should  be  gaged  with  A.  R.  A. 
g;  ge  shown  in  Fig.  1.  If  the  center  lugs  are  worn  sufficiently 
to  take  maximum  center  lug  B,  or  if  the  thickness  of  metal 
between  face  of  center  lugs  and  part  of  key  slots  has  worn 
sufficiently  to  take  the  minimum  gage  slot  D,  or  if  the  toes 


,/ 


inifnwn 


Maximum., 


K  i-1    !- -♦^- — T ^^- 1 

1^ 


( 


V£-^ 


Fig.  2 — Lever  Pin  Hole  Gage 

are  badly  worn,  the  brake  head  should  be  scrapped.     Brake 
heads  with  slightly  worn  toes  can  be  used  again.     Brake 
heads  should  be  free  of  burrs,  core  sand,  dirt  or  any  other 
foreign  matter. 
Struts — All  struts  should  be  gaged  with  lever  pin  hole 


Fig.  3 — Angle  Gage  for  Strut 

gage  shown  in  Fig.  2,  and  if  hole  is  badly  worn  so  it  will 
take  the  maximum  end  of  gage  it  should  be  scrapped.  Any 
strut  having  lever  slot  walls  twisted  or  badly  worn  should  be 
scrapped.  Struts  having  slots  set  on  an  angle  should  be 
gaged  with  angle  gages  similar  to  Fig.  3. 

Any  strut  not  bearing  the  proper  capacity  of  the  beam  it  is 
to  fit  should  be  so  marked. 


Tension  Rods — Any  tension  rod  that  has  been  flange  cut, 
badly  rusted  or  threads  badly  damaged  should  be  scrapped. 
Tension  rods  badly  bent  and  twisted  can  be  straightened  by 
heating  over  their  entire  length. 

Compression  Member — Any  compression  member  that  has 
badly  worn  places  due  to  release  spring  or  any  other  cause 
should  be  scrapped.  Compression  members  badly  bent  or 
twisted   should   be   heated    uniformly   throughout    and   then 


Fig.  A — Tension  Rod  Bending  Machine 

straightened.     If  they  are  only  slightly  bent  or  twisted  they 
can  be  straightened  without  heating.     All  compression  mem-, 
bers  should  be  straight  before  reapplying. 

Equipment 

The  following  equipment  is  recommended  for  use  in  con- 
nection with  reclaiming  brake  beams: 

Tension  rod  bending  machine.  Fig.  4  shows  an  air  oper- 
ated machine  of  this  kind. 

Assembling  benches.  Fig.  5  shows  a  bench  of  this  kind 
now  in  use. 


Fig.  5 — Assembling  Rack 
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make  the  ixrooiitage  of  braking  power  more  uniform  on  partially 
loaded  cars  in  which  there  is  a  wide  range  in  the  ratio  of  light 
weight  to  loaded  weight.  While  the  proposed  change  will  ac- 
complish in  a  small  measure  the  object  sought,  it  will  do  so  only 
by  sacriticing  the  uniformity  of  braking  power  on  empty  cars. 
As  the  factor  of  retardation  is  highest  when  the  cars  are  empty, 
it  is  i><ential  that  uniform  braking  power  be  maintained  for 
empty  cars. 

The    adoption    of    the    proposed    braking    power    formula    will 


brake  head  of  6^^  in.  and  a  maximum  depth  of  brake  bear; 
of  7}i  in.  The  committee  submits  to  the  association  a 
recommended  practice  the  accompanying  drawing  showin 
such  a  beam  of  the  No.  2  and  No.  2  plus  capacity. 

The  report  is  signed  by  W.  J.  Bohan,  Northern  Pacific 
C.  B.  Young,  Chicago,  Burlington  and  Quincy;  F.  M.  War 
ing,  Penn.sylvania  System;  ^L  H.  Haig,  Atchison,  Topeka  < 


Brake  Beam  with  Central  Head  Hangings  Only 

result  in  increasing  the  percentage  of  braking  power  on  high 
capacitj-  cars,  to  a  point  in  excess  of  the  capacity  of  standard 
10-in.  frciyjht  brake  equipment,  and  for  comparatively  low  capacity 
tank  cars  the  application  of  the  formula  in  some  cases  will  reduce 
the  effectiveness  of  tlie  hand  brake.  It  also  provides  for  a  lower 
percentage  of  braking  power  on  refrigerator  cars  weighing  ap- 
proximately 55,C)0<)  II).  and  having  5  in.  by  9  in.  journals.  Because 
of  the  relatively  high  speed  at  which  these  cars  are  handled  and 
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NOTE- 

Head  musf  admit  side  of  gage 
mar  ked  "A"  full  depfh  and  must 
■fit  radius.     Distance  be^iveen 
center  lugs  of  h»ad  must  not 
be  more  than  width  ot"B"on 
gage .    Slots  "  C  "and  "D"are  tor 
gaging  thickness  of  metal  bet- 
ween face  cf  center  lugs  and 
key  slot  "C"'S  maximum  and 
'D'is  minimum  for  thickness. 
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.Fig-   1 — Brakehead   Gage 

the  character  of  their  lading,  a  reduction  in  braking  power  is  not 
considered  desirable,  especially  in  view  of  the  fact  that  they 
are  handled  in  short  trains  in  which  a  high  percentage  of  breaking 
power  is  less  objectionable  than  in  tlie  case  of  long  trains. 

Standardization  of  Brake  Beams 

Having  Central  Head  Hangings 

A  start  should  be  made  to  standardize  brake  beams  having 
central  head  hangings  only  and  having  a  maximum  depth  of 


Beam 
Number 

RodOiam, 
A 

Beam 
Copac'ify 

1 
Threading  of  Rod 

*Z 

••^8 

12,000  Lb. 

U.S.S+d.  l''8,7Thds.z''£Long 

*z+ 

1'^- 

15,000  Lb. 

U.S.Std.  r^',  7Thds.  2''£  Long 

_^^n%f^''^-^ 


Santa  Fe;  H.  W.  Coddington,  Norfolk  &  Western;  G.  E. 
Smart,  Canadian  National,  and  T.  L.  Burton,  New  York 
Central. 

Exhibit   A — Recommended   Prctices  on  Brake 

Brake  Beam  Reclamation  and  Repairs 

The  reclaiming  and  repairing  of  brake  Ijeams  should  Ic 
centralized  at  some  convenient  place,  where  there  is  suitable 
equipment  for  doing  the  work  in  an  economical  and  sa^^ 
manner. 

General  Inspection 

.All  defective  brake  beams  that  are  received  at  a  reclaim- 
ing plant  sliould  be  completely  dismantled.  After  brake 
beam  has  been  dismantled  the  various  parts  should  be  se{i.i- 
rated  and  given  a  general  insjicction.  Any  part  of  the  bralvC 
beam  that  has  any  of  the  following  defects  should  ^e 
scrapped :  Excessive  deterioration  due  to  rusting  or  loiig 
life;  undue  wear;  broken  or  cracked. 

The  following  practices  sliould  not  be  permitted:  Bulg- 
ing up  any  part  of  the  brake  l)eam  by  gas  or  electric  weldii  : 
straightening  of  the  strut  or  brake  head  by  excessive  heatii  -'I 
any  parts  of  brake  head  or  strut  that  cannot  be  straightcr  d 
by  heating  slightly  should  be  scrapped.  It  is  desirable  :o 
straighten  struts  or  brake  heads  cold. 

Detail  Inspection 

The  various  parts  should  be  very  carefully  inspected  3 
the  following  manner: 
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Brake  Heads. — All  heads  should  be  gaged  with  A.  R.  A. 
2  :e  shown  in  Fig.  1.  If  the  center  lugs  are  worn  sufficiently 
t,  take  maximum  center  lug  B,  or  if  the  thickness  of  metal 
b\\veen  face  of  center  lugs  and  part  of  key  slots  has  worn 
gi  fticiently  to  take  the  minimum  gage  slot  D,  or  if  the  toes 


ffinin 


Haximum. 


'"^/X* 
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Fig.  2 — Lever  Pin  Hole  Gage 

ai  '  badly  worn,  the  brake  head  should  be  scrapped.     Brake 
h  ids  with  slightly  worn  toes  can  be  used  again.     Brake 
ii.  ads  should  be  free  of  liurrs,  core  sand,  dirt  or  any  other 
foreign  matter. 
Struts — All   struts  should  be  gaged  with  lever  pin  hole 


Fig.  3 — Angle  Gage  for  Strut  ~ 

gage  shown  in  Fig.  2,  and  if  hole  is  badly  worn  so  it  will 
take  the  ma.ximum  end  of  gage  it  should  be  scrapped.  Any 
strut  iiaving  lever  slot  walls  twisted  or  badly  worn  should  be 
scrapped.  Struts  having  slots  set  on  an  angle  should  be 
gained  with  angle  gages  similar  to  Fig.  3. 

.\ny  strut  not  bearing  the  proper  capacity  of  the  beam  it  is 
to  t'lt  shciuld  be  so  marked. 


Tension  Rods — Any  tension  rod  that  has  been  flange  cut, 
badly  rusted  or  threads  badly  damaged  should  be  scrapped. 
Tension  rods  badly  bent  and  twisted  can  be  straightened  by 
heating  over  their  entire  length.  •■ 

Compression  Member — .\ny  compression  member  that  has 
badly  worn  places  due  to  release  spring  or  any  other  cause 
should  be  scrapped.  Compression  members  badly  bent  or 
twisted    should    be   heated    uniformly   throuchout    and    then 


t^     

1 

..  >>        .  .  < 

Fig.  4 — Tension   Rod  Bending  Machine 

straightened.  If  thev  are  onlv  slightlv  bent  or  twisted  thev 
can  be  straightened  without  heating.  .\11  compression  mem- 
bers should  be  straight  before  reapplying. 

Equipment 

The  following  equipment  is  recommended  for  use  in  con- 
nection with  reclaiming  Ijrake  beams: 

Tension  rod  bending  machine.  Fig.  4  .sliows  an  air  oper- 
ated machine  of  this  kind.  - 

Assembling  benches.  Fig.  5  shows  a  bench  of  this  kind 
now  in  u.^^e. 


Fig.  5— Assembling  Rack 
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Fig.  6 — Support  Gage 
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Testing  machine.     Fig.  7  shows  a  50,000-lb.  testing  ma- 
chine and  Fig.  8  a  75,000-lb.  machine.  Strut 

Suitable  bins  and  racks  for  storing  and  caring  for  repair     properly  keyed  in  place 


Assembling  and  Testing 
should    be    applied    to   compression 


member    and 


parts. 

Air  motor  for  applying  nuts  to  ends  of  compression  rods. 
Fig.  5  shows  one  of  these  motors  in  use. 

Annealing  oven. 

Miscellaneous.     Hammers,  wrenches,  etc. 


Safety  clips  should  then  be  applied. 

If  additional  support  chairs  are  used  they 
plied  next,  fastening  them  in  proper  place, 
similar  to  Fig.  6. 
..    Heads  or  sleeves  should  be  placed  on  one  end  of  the  corn- 


should  be  ap- 
using  a  gage 
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Fig.  7 — Brake  Beam  Testing  Machine,  50,000  lb.  Capacity 
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pression  member,  making  sure  that  the  top  is  on  the  same  tension  or  camber.    The  beam  should  be  checked  for  correct 

side  of  the  compression  member  as  the  head  of  the  strut  key.  camber,  using  a  gage  similar  to  Fig.  9. 

Some  brake  heads  are  right  and  left  and  care  should  be  taken  The  beam  should  be  placed  in  a  proof  testing  machine 

to  ?ee  that  they  are  properly  mated.    The  tension  rod  should  similar  to  that  shown  in  Figs.  7  or  8  and  apply  a  proof 
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Fig.  8 — Brake  Beam  Testing  Machine,  75,000  lb.  Capacity 

be  inserted  in  the  head  or  sleeve  on  the  compression  member, 
laying  the  truss  rod  seat  in  the  end  of  the  strut,  and  then 
apply  the  other  head  or  sleeve. 

Nuts  should  be  applied  to  the  ends  of  the  tension  rods, 
screwing  them  up  to  a  full  thread.    This  places  the  beam  in 
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Fiff.  9 — Camber  Gage 


load  of  the  capacity  of  the  beam,  check  and  adjust  the  cam- 
ber. After  this  a  second  proof  load  is  to  be  applied,  released, 
and  the  camber  again  checked.  The  truss  rod  nuts  are  ad- 
justed until  all  four  points  of  the  camber  gage  ccrae  in  con- 
tact with  the  back  of  the  compression  member.  The  ends  of 
nuts  are  then  riveted  over  about  one-third  of  the  rod  circuna- 
ference.  -..■=, 

The  beam  should  be  checked  for  head  centers  with  a  gage 
similar  to  that  shown  in  Fig.  10,  by  placing  the  legs  of  the 
gage  in  the  top  of  the  brake  shoe  key  slot  opening  on  the 
upper  center  head  lug.  If  the  gage  goes  in,  the  beam  will 
meet  A.  R.  A.  head  center  requirements.  The  pin  hole  loca- 
tion should  be  checked  with  a  gage  similar  to  that  shown  in 
Fig.  1 1.    Beams  having  rigid  heads  must  be  carefully  checked 
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Fig.  10— Head  Center  Gage 

to  see  that  both  heads  are  parallel.     Fig.  12  shows  a  device 
for  straightening  these  heads. 

All  beams  should  be  well  covered  with  quick  drying  metal 
paint. 

Exhibit  B— Brake  Beam  Head  Strength  Tests 

No.  2,  No.  2  plus  and  No.  3  brake  beams  complete  with 
brake  heads,  were  furnished  by  seven  manufacturers  for  test 
purposes,  a  number  of  different  styles  of  brake  heads  being 
represented.  Tests  of  the  brake  heads  of  these  brake  beams 
were  made  in  all  cases  by  applying  the  load  to  the  strut  of 
the  brake  beam  as  under  service  conditions.  The  three  con- 
ditions under  which  the  load  might  come  upon  the  brake 
head  were  considered :  ( 1 )  center  lugs  only  resting  upon  the 
support,  (2)  brake  head  cocked,  so  that  one  center  lug  and 
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one  toe  rested  upon  the  support,  and  (3)  toes  resting  upon  the 
support,  with  center  lugs  free. 

The  test  results  obtained  under  condition  ( 1 )  evidenced  no 
set  and  but  slight  deflection  at  the  set  load  called  for  by 
the  brake  beam.  Tests  under  condition  (2)  were  found  to 
be  impracticable.  It  was  therefore  concluded  that  test  under 
condition  (3)  represented  the  maximum  condition  of  weak- 
ness, and  this  method  of  supporting  the  brake  head  for  test 


appreciably  in  excess  of  the  specified  deflection  load  of  the 
brake  beam  frequently  produce  distortions  and  twists  in  the 
several  brake  beam  parts,  that  result  in  readings  so  variable 
and  ununiform  as  to  be  of  little  practical  value. 

In  numerous  cases  the  strength  of  the  head  is  not  in  pro- 
portion to  the  capacity  of  the  brake  beam;  that  is,  for  equal 
loads  the  brake  heads  of  brake  beams  of  higher  capacity  she  v 
more  deflection  than  heads  on  brake  beams  of  lower  capacit- . 
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Although  as  stated  the  results  are  not  in  all  cases  uniform, 
they  indicate  as  a  whole  that  the  elastic  limit  of  malleable 
iron  brake  heads  of  the  designs  tested  occurs  at  approximately 
1/32  in.  deflection  of  the  brake  head. 

Conclusions 

Tests  of  brake  beam  heads  do  not  appear  necessary  if  the 
was  accordingly  chosen  as  adequately  covering  any  possible  load  in  service  always  comes  upon  the  center  lugs.  However, 
condition  that  might  be  obtained  in  service. 

Tests  in  each  case  were  accordingly  made  by  mounting  the 
brake  beams  in  the  testing  machine  with  the  brake  heads 
resting  upon  the  radius  blocks  illustrated  in  the  photographs, 
the  load  being  carried  upon  the  toes  of  the  brake  head,  with 
the  center  lugs  clear.  Deflection  of  the  heads  was  measured 
by  apparatus  designed  by  G.  E.  Doke  for  the  New  York 
Central  Laboratory,  also  illustrated  in  the  photographs.  The 
datum  bar  o^the  deflection  apparatus  is  clamped  to  t"he  toes 
of  the  brake  head,  one  end  of  this  bar  being  free  to  allow 
the  device  to  adjust  itself  to  longitudinal  spreading  move- 
ment. The  recording  mechanism,  an  Ames  dial  gage  reading 
to  one- thousandth  of  an  inch,  is  clamped  to  the  lower  center 
portion  of  the  brake  head,  with  the  movable  spindle  in  con- 
tact with  the  datum  bar.  This  apparatus  is  self  contained, 
and  therefore  measures  only  the  deflection  within  the  brake 
head,  independent  of  any  movement  between  the  brake  head 
and  the  support.  * 

■^  Twenty-one  brake  beams  of  various  designs  were  tested  by 
the  sub-committee.  Readings  of  deflections  and  the  perma- 
nent set  obtained  upon  brake  heads  were  taken  at  the  deflec- 
tion loads  and  set  loads  required  by  the  brake  beam  specifi- 
cation for  No.  2,  No.  2  plus  and  No.  3  brake  beams,  in  addi- 
tion  to  which  the  load  and  permanent  set  occurring  at  1/32  ^^^'  12— Brakehead  Straightening  Machine 

in.  and  1/16  in.  deflection  of  the  brake  head  were  also  noted.      ./..,..,, 

if  m  the  opmion  of  the  Brake  Beam  Committee  the  load  n 

Discussion  of  Tests— Condition  No.  3  not  always  restricted  to  the  center  lugs,  but  is  frequertly 

The  results  obtained  are  not  consistently  uniform.    Loads     carried  principally  on  the  toes,  then  a  standard  strength  of 
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head  and  standard  method  of  test  for  determining  same,  is 
desirable.  The  information  obtained  indicates  that  this 
standard  of  strength  can  apparently  best  be  determined 
under  the  method  of  support  (3)  described  above.  The 
elastic  limit  of  malleable  iron  heads  indicates  that  this 
standard  should  be  approximately  as  follows: 

When  the  deflection  load  specified  for  a  brake  beam  of  given 
-apacity  is  applied  to  the  brake  beam,  the  brake  heads  themselves 
hould  not  show  more  than  1/32  in.  deflection,  with  no  permanent 
>et. 

Whether  a  deflection  of  1/32  in.  of  the  brake  head,  which 
would  increase  the  present  permissible  deflection  of  the  brake 


G.  E.  Busse,  chairman,  Mechanical  Committee  of  the 
Brake  Beam  Manufacturer's  Institute,  witnessed  the  above 
tests,  representing  the  Brake  Beam  Manufacturer's  Institute. 

Exhibit  C — Brake  Shoe  Key  Design  and 

Fit  of  Shoes,  Head  Faces  and  Key 

The  subject  of  brake  shoe  key  design  and  details  involved 
in  the  fit  of  the  shoe,  head,  face  and  key  was  investigated  by 
F.  M.  Waring  who  advises  that  an  examination  of  a  large 
number  of  freight  cars  in  yards  disclosed  the  almost  universal 
condition  of  the  keys  being  all  the  way  down  and  still  a 
loose  fit,  thus  indicating  the  advisabilit)'  of  a  change  in  the 
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beam  as  a  whole  by  that  amount,  would  so  disturb  existing 
brake  rigging  standards  as  to  make  it  impracticable,  must 
necessarily  be  decided  by  the  Brake  Beam  Conmiittee. 
It  is  recognized  that  50  per  cent  or  more  of  present  day 
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key  design.  The  most  logical  change  seems  to  be  to  make 
the  key  thicker  at  the  center  than  is  now  specified.  Fig.  2 
shows  a  new  design  of  key  that  has  been  tried  out  and  is 
suggested  for  consideration. 

The  proposed  key  is  thinner  at  the  point  and  has  a  scwne- 
what  greater  taper  than  the  standard  key,  so  that  it  becranes 
y2  in.  thick  at  a  point  3  15/16  in.  from  the  end  instead  of 
just  under  the  head.  The  drawing  shows  a  tolerance  of  1/32 
in.  in  thickness,  which  is  a  practical  working  limit  if  the  key 
is  drop  forged  or  rolled. 

A  key  machined  to  the  exact  dimension  shown  was  tried 
with  new  brake  heads  and  shoes,  which  were  selected  by 
gaging,  so  as  to  give  the  maximum  and  minimum  opening  for 
the  brake  shoe  key.  With  the  maximum  opening  the  experi- 
mental key  could  be  pushed  in  by  hand  until  the  shoulder 
was  within  ^  in.  of  the  brake  head.  With  the  minimum 
opening  the  key  stood  out  about  3%  in. 

The  key  was  then  tried  on  a  number  of  new  brake  beams 
and  new  shoes  taken  from  stock  and  on  a  number  of  brake 
beams  on  cars  in  repair  yards. 

The  table  shows  the  distance  the  key  protruded  from  the 
brake  head  when  applied  without  being  hammered  down. 
When  the  key  protruded  several  inches,  it  was  found  that  it 
could  be  driven  down  about  1 .  in.  further. 

Fit  of  Experimental  Brake  Shoe  Key 
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Proposed  Dimensions  for  Recess  in  Toes  of  Brake  Head  and 
Proposed  Design  of  Brake  Shoe  Key 

designs  of  brake  heads  will  not  meet  the  above  requirements, 
but  if  the  load  is  frequently  carried  principally  upon  the  toes 
of  the  brake  head,  then  the  sub-committee  feels  that  such  a 
requirement  is  logical,  as  otherwise  the  specification  would 
permit  permanent  set  at  a  given  load  in  one  member  of  the 
assembled  brake  beam,  and  at  the  same  time  require  that  the 
brake  beam  as  a  whole  should  show  no  permanent  set  at  that 
load. 


Loose  when  forced  all  the  way  in . 

All  the  way  in  before  being  tight 

Projecting  from  0  in.  to  1  in.,  inclusive 
Projecting  from  1  in.  to  2  in.,  inclusive 
Projecting  from  2  in.  to  3  in.,  inclusive 
Projecting  from  3  in.  to  4  in.,  inclusive 
Projecting  from  4  in.  to  5  in.,  inclusive 
Projecting  from  5  in.  to  6  in.,  inclusive 

Total 20  95 

These  figures  show  the  desirability  of  a  thicker  key  and 
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one  toe  rested  upon  the  support,  and  (3)  toes  resting  upon  the 
support,  with  center  lugs  free. 

The  test  rcsuhs  obtained  under  condition  (1)  evidenced  no 
set  and  l)ut  slight  deflection  at  the  set  load  called  for  by 
the  brake  beam.  Tests  under  condition  (2)  were  found  to 
be  impracticable.  It  was  therefore  concluded  that  test  under 
condition  (S)  represented  the  maximum  condition  of  weak- 
ness, and  tliis  method  of  supporting  the  l)rake  head  for  test 


appreciably  in  excess  of  the  specilied  deflection  load  of  tlv. 
l)rake  beam  frequently  produce  distortions  and  twists  in  tl: 
several  brake  beam  parts,  that  result  in  readings  so  variab' 
and  ununiform  as  to  be  of  little  practical  value. 

In  numerous  cases  the  strength  of  the  head  is  not  in  pr 
portion  to  the  capacity  of  the  brake  beam;  that  is,  for  equ  \ 
loads  the  brake  heads  of  brake  l)cams  of  higher  capacity  she 
more  deflection  than  heads  on  brake  beams  of  lower  capacit 
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was  accordingly  chosen  as  adequately  covering  any  possible 
condition  that  might  be  obtained  in  service. 

Tests  in  each  ca.se  were  accordingly  made  by  mounting  the 
brake  beams  in  the  testing  machine  with  the  brake  heads 
resting  upon  the  radius  blocks  illustrated  in  the  photographs, 
the  load  being  carried  upon  the  toes  of  the  brake  liead,  with 
the  center  lugs  dear.  Deflection  of  the  heads  was  measured 
by  apparatus  designed  by  G.  E.  Doke  for  the  New  York 
Central  Laboratory,  also  illustrated  in  the  photographs  The 
datum  bar  of  the  deflection  apjxiratus  is  clamped  to  tlie  toes 
of  the  brake  head,  one  end  of  this  bar  being  free  to  allow 
the  device  to  adjust  itself  to  longitudinal  spreading  move- 
ment. The  recording  meclianism.  an  .Ames  dial  gage  reading 
to  one-tliousandth  of  an  incli,  is  clamped  to  the  lower  center 
portion  of  the  brake  head,  with  the  movable  spindle  in  con- 
tact with  the  datum  l)ar.  This  apparatus  is  self  contained, 
and  therefore  measures  only  the  deflection  within  the  brake 
head,  indejiendent  of  any  movement  l)etween  the  brake  head 
and  the  support. 

Twenty-one  brake  beams  of  various  designs  were  tested  l>y 
the  sub-committee.  Readings  of  deflections  and  the  perma- 
nent set  obtained  upon  Ijrake  heads  were  taken  at  the  deflec- 
tion loads  and  .«et  loads  required  by  the  brake  beam  specifi- 
cation for  No.  2,  No.  2  plus  and  No.  .>  brake  beams,  in  addi- 
tion to  which  the  load  and  permanent  .^^et  occurring  at  1/32 
in.  and  1/16  in.  deflection  of  the  brake  head  were  also  noted. 


Fig.  11 — Brake  Beam  Gage 

Although  as  stated  the  results  are  not  in  all  cases  unifunn. 
they  indicate  as  a  whole  that  the  elastic  limit  of  malleahle 
iron  brake  heads  of  the  designs  tested  occurs  at  approximatiiv 
1/32  in.  deflection  of  the  brake  head. 

Conclusions 

Tests  of  brake  beam  heads  do  not  appear  necessary  if  tlie 
load  in  .service  always  comes  upon  the  center  lugs.    However 


Fig.    12 — Brakehead   Straightening   Machine 


Discussion  of  Tests — Condition  No.  3 
The  results  obtained  are  not  consistentlv  uniform. 


i« 


Loads 


if  in  the  opinion  of  the  Brake  Beam  Committee  the  loa 
not  always  restricted  to  the  center  lugs,  but  is   frequei  l.v 
carried  principally  on  the  toes,  then  a  standard  strength  jf 
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ead  and  standard  method  of  test  for  determining  same,  is 
tesirable.  The  information  obtained  indicates  that  this 
tandard  of  strength  can  apparently  best  be  determined 
mder  the  method  of  support  (3)  described  above.  The 
lastic  limit  of  malleable  iron  heads  indicates  that  this 
tandard  should  be  approximately  as  follows: 

When  the  deflection  load  specified  for  a  brake  beam  of  given 
apacity  is  applied  to  the  brake  beam,  the  brake  heads  themselves 
lumld  not  show  more  than  1/32  in.  deflection,  with  no  permanent 

ct. 

Whether  a  deflection  of  1/32  in.  of  the  brake  head,  which 
vould  increase  the  present  permissible  deflection  of  the  brake 


G.  E.  Busse,  chairman,  Mechanical  Committee  of  the 
Brake  Beam  Manufacturers  Institute,  witnessed  the  above 
tests,  representing  the  Brake  Beam  Manufacturers  Institute. 

Exhibit  C^Brake  Shoe  Key  Design  and 

Fit  of  Shoes,  Head  Faces  and  Key 

The  subject  of  brake  shoe  key  design  and  details  involved 
in  the  fit  of  the  shoe,  head,  face  and  key  was  investigated  by 
F.  M.  Waring  who  advises  that  an  e.xamination  of  a  large 
number  of  freight  cars  in  yards  disclosed  tlie  almost  universal 
condition  of  the  keys  being  all  the  way  down  and  still  a 
loose  fit,  thus  indicating  the  advisabilitv  of  a  change  in  the 
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Apparatus  for  Measuring  Brake  Head  Deflection 


l.eam  as  a  whole  by  that  amount,  would  so  disturb  existing 
brake  rigging  standards  as  to  make  it  impracticable,  must 
necessarily  be  decided  by  the  Brake  Beam  Committee. 
It  is  recognized  that  50  per  cent  or  more  of  present  day 

7  •  /  • 
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key  design.  The  most  logical  change  seems  to  be  to  make 
the  key  thicker  at  the  center  than  is  now  specified.  Fig.  2 
shows  a  new  design  of  key  that  has  been  tried  out  and  is 
suggested  for  consideration. 

The  proposed  key  is  thinner  at  the  point  and  has  a  some- 
what greater  taper  than  the  standard  key,  so  that  it  becomes 
y2  in.  thick  at  a  point  3  15/16  in.  from  the  end  instead  of 
just  under  the  head.  The  drawing  shows  a  tolerance  of  1/32 
in.  in  thickness,  which  is  a  practical  working  limit  if  the  key 
is  drop  forged  or  rolled. 

A  key  machined  to  the  exact  dimension  shown  was  tried 
with  new  brake  heads  and  shoes,  which  were  selected  by 
gaging,  so  as  to  give  the  maximum  and  minimum  opening  for 
the  brake  shoe  key.  With  the  maximum  opening  the  experi- 
mental key  could  be  puslied  in  by  hand  until  the  shoulder 
was  within  J^^  in.  of  the  brake  head.  With  the  minimum 
opening  the  key  stood  out  about  3J^  in. 

The  key  was  then  tried  on  a  number  of  new  brake  beams 
and  new  shoes  taken  from  stock  and  on  a  number  of  brake 
beams  on  cars  in  repair  yards. 

The  table  shows  the  distance  the  key  protruded  from  the 
brake  head  when  applied  without  being  hammered  down. 
When  the  key  protruded  several  inches,  it  was  found  that  it 
could  be  driven  down  about  1  in.  further. 

Fit  uv  Exi'kri mental  Brake 


Poposcd  Dimensions  for  Recess  in  Toes  of  Brake  Head  and 
Proposed  Design  of   Brake  Shoe  Key 

d'  signs  of  brake  heads  will  not  meet  the  above  requirements, 
bi  t  if  the  load  is  frequently  carried  principally  upon  the  toes 
ot  the  brake  head,  then  the  sub-committee  feels  that  such  a 
rt  juirement  is  logical,  as  otherwise  the  specification  would 
pi  init  permanent  set  at  a  given  load  in  one  member  of  the 
a^embled  brake  beam,  and  at  the  same  time  require  that  the 
bi  ike  beam  as  a  whole  should  show  no  permanent  set  at  that 
lod. 


Loose  wlien  forced  all  the  way  in..... 

All  the  way  in  before  being  ti.tiht 

Projecting  from  0  in.  to  1  in.,  inclusive. 
Projecting  from  1  in.  to  2  in.,  inclusive. 
Projecting  from  2  in.  to  3  in.,  inclusive. 
Projecting  from  3  in.  to  4  in.,  inclusive. 
Projecting  from  4  in.  to  5  in.,  inclusive. 
Projecting  from  5  in.  to  6  in.,  inclusive. 

Total    ....... ............        20  95 

These  figures  show  the  desirability  of  a  thicker  kev  and 
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they  also  show  that  it  will  be  difficult  to  get  a  key  that  will 
fit  old  parts  as  well  as  new  parts.  However,  the  proposed 
key  should  be  an  improvement  over  the  present  standard  and 
there  will  be  only  a  few  cases  when  it  will  be  too  large  to  be 
used.  It  is  evident  from  experiments  with  brake  heads  or 
shoes  which  have  been  gaged  that  where  the  key  projected 
oyer  4  in.  from  the  brake  head,  the  brake  shoe  or  head  is  not 
within  the  limits  of  the  standard  gages. 
:     When  trying  the  proposed  key  on  cars  in  service,  the  old 


keys  removed  were  measured  at  a  point  5^  in.  from  the 
head.  Taking  the  measurements  at  a  uniform  place  did  not 
always  show  the  greatest  wear.  However,  63  per  cent  of  all 
old  keys  were  only  5/16  in.  or  less.  It  would  appear  that  a 
good  deal  could  be  accomplished  in  keeping  the  brake  shoes 
tight  by  putting  in  a  limit  on  the  thickness  of  key  which 
should  be  allowed  to  remain  in  service.  We  therefore  sug- 
gest for  consideration  a  limiting  thickness  of  }i  in.  at  any 
place  within  5^  in.  of  the  shoulder. 


Report  of  Committee  on  Tank  Cars 


During  (he  past  year  the  work  of  the  committee  has  been 
mainly  the  continuation  of  its  efforts  to  secure  improvement 
in  certain  details  of  construction,  principally  the  safety  valve, 
bottom  discharge  valve,  dome  closure  arrangement  and 
anchorage  of  tank  to  underframe.  In  this  work  the  Com- 
mittee has  had  the  benefit  of  the  co-operation  of  the  Bureau 
of  Explosives,  American  Petroleum  Institute  and  the  National 
Petroleum  Association. 

:■--'  -'■  Safety  Valves 

Additional  tests  have  been  made  at  Altoona  of  the  experi- 
mental designs  submrtted  by  manufacturers  of  locomotive 
safety  valves,  which  had  been  modified  as  the  result  of  the 
tests  referred  to  in  the  1920  report;  and  also  of  other  modifi- 
cations of  the  standard  design,  including  changes  in  the 
dimensions  of  the  valve  disks,  non-corrosive  seats,  etc.  The 
committee  can  only  report  progress  for  the  reason  that  no 
valve  has  proved  absolutely  tight  at  pressures  at  or  near  the 
popping  point  (25  lb.).  Observation  of  the  leakage  prior 
to  popping  has  shown  that  the  escape  is  always  on  one  side, 
indicating  a  tendency  of  the  valve  disk  to  cock.  Special 
guides  have  been  tried  and  special  springs  have  been  made 
in  an  effort  to  secure  true  closure,  but  so  far  without  success. 
.  Some  of  the  valve  manufacturers  are  willing  to  make  other 
modifications,  but  before  asking  them  to  do  this  the  committee 
is  endeavoring  to  get  from  the  oil  trade  some  definite  informa- 
tion as  to  the  extent  of  the  losses  which  can  be  properly 
charged  to  the  safety  valve.  The  available  data  indicates 
that  with  straight  refinery  products  the  losses  are  not  large; 
also  that  with  insulated  tank  cars  the  loss  with  casinghead 
blends  is  slight,  but  the  question  of  safety  valve  leakage 
assumes  importance  because  the  uninsulated  car  may  carry 
very  volatile  products,  some  of  which  are  constantly  under 
pressure. 

The  tests  have  shown  conclusively  the  large  discharge 
capacity  of  the  standard  valve — about  31,000  lb.,  equal  to 
4,800  gallons  of  gasoline  per  hour — so  that  an  8,000-gallon 
tank  with  its  two  safety  valves  would  be  discharged  in  about 
50  minutes  with  very  little  rise  in  the  pressure.  One  of  the 
experimental  valves  gave  a  discharge  capacity  of  40,000  lb. 
per  hour. 

;  The  committee  has  approved  some  slight  modifications  in 
the  details  of  the  design  of  the  valve  to  reduce  foundry  losses 
and  to  facilitate  machinery.  These  changes  do  not  affect 
the  functioning  of  the  valve,  or  the  interchangeability  of  the 
parts,  and  the  committee  recommends  that  they  be  incorpo- 
rated in  the  standard  design  of  valve. 

Bottom  Discharge  Valves. 

■  This  question  has  been  assigned  to  a  sub-committee  of 
which  T.  E.  Grant,  special  agent  of  the  Bureau  of  Explosives, 
is  chairman.  This  sub-committee  is  working  in  close  co- 
operation with  a  similar  committee  of  the  American  Petroleum 
Institute.  There  h^ve  been  about  twenty-five  designs  sub- 
mitted, eleven  of  which  are  being  tried  out  under  observation 
in  service.  It  is  hoped  that  another  year  will  demonstrate 
the  correct  principles  on  which  satisfactory  designs  must  be 
based. 


Reports  show  that  a  large  part  of  the  unsatisfactory  per- 
formance of  existing  valves  is  due  to  failure  to  keep  the  tanks 
and  consequently  the  valve  seat  clean. 

Extensions  to  Bottom  Discharge  Outlet 

There  have  been  a  number  of  protests  against  the  require- 
ment adopted  last  year  that: 

No  nipples,  valves  or  other  attachments  shall  project 
below  the  bottom  outlet  cap,  except  while  car  is  being 
unloaded. 

These  protests  emphasize  the  lack  of  confidence  in  the  present 
bottom  outlet  valves,  in  that  it  is  claimed  that  the  cocks  at- 
tached to  the  bottom  cap  are  necessary  to  enable  the  con- 
signee to  tell  whether  the  outlet  valve  is  closed,  and  that  if 
the  valve  is  not  properly  closed  the  removal  of  the  cap  would 
permit  the  uncontrollable  discharge  and  loss  of  the  contents 
of  the  tank.  The  trouble  is  really  due  to  man  failure  rather 
than  design  failure.  The  regulations  of  the  Interstate  Com- 
merce Commission  require  that  the  bottom  cap  shall  be  re- 
moved when  the  tank  is  loaded,  and  if  this  is  done  it  will 
insure  the  valve  being  properly  closed  and  there  will  be  ver>' 
little  danger  of  its  being  unseated  in  transit.  The  one  excep- 
tion is  where  water  from  gasoline  leaks  past  the  valve  into 
the  outlet  pipe  and  freezes,  which  may  result  in  unseating 
the  valve  or  breaking  the  outlet  pipe,  or  both.  The  over- 
coming of  this  is  one  of  the  features  of  the  problem  of  a 
satisfactory  valve. 

The  committee  believes  a  further  step  should  be  -laken  to 
guard  against  the  danger  of  breakage  of  the  outlet  pipe  by 
limiting  the  distance  which  the  outlet  projects  below  the  sills 
to  that  required  to  operate  a  wrench  in  applying  and  remov- 
ing the  cap.    It  is,  therefore,  recommended  that: 

EflFective  July  1,  1922,  in  the  case  of  new  cars  and  of  replace- 
ments on  existing  cars,  the  bottom  outlet  pipe  when  applied  to 
tanks  of  cars  having  center  sills  shall  not  project  below  the 
bottom  line  of  sills  more  than  the  threaded  length  necessary  to 
permit  the  application  and  removal  of  the  bottom  outlet  cap. 

The  presence  of  a  cock  on  the  bottom  of  the  discharge 
pipe  is  not  necessarily  objectionable,  provided  it  complies 
with  the  proposed  requirement. 

[In  connection  with  the  bottom  outlet,  the  committee  also 
recommended  the  elimination  of  the  following  sentence  from 
Section  7  (c),  first  paragraph,  of  Classes  III  and  IV  specifi- 
cations: ''Additional  attachments  thereto,  having  threads  of 
other  dimensions  may  be  used." — Editor.] 

Dome  Closure  Arrangement 

The  Bureau  of  Explosives  takes  strong  ground  against  tl.e 
ordinary  screw  type  of  dome  cover,  particularly  for  cars 
carrying  liquid  normally  under  pressure.  It  was  expected 
that  the  escape  of  gas  through  the  vent  holes  at  the  top  of 
the  screw  portion  of  the  cover  would  give  adequate  warning 
to  a  man  of  ordinary  intelligence  that  internal  pressure 
existed  and  that  the  dome  cover  should  not  be  removed  unl'l 
th's  pressure  had  been  relieved.  The  nuAierous  casualti  s 
which  have  occurred  because  of  the  removal  of  the  cover  in 
sDJte  of  this  warning  show  that  a  better  form  of  cover  is 
necessary. 
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There  are  also  appreciable  losses  of  contents  in  the  form 
of  gas  due  to  lack  of  tightness  of  the  screw  cover,  even  where 
soft  gaskets  are  used. 

With  cars  assigned  permanently  to  these  very  volatile  prod- 
ucts it  would  suffice  to  provide  only  such  cars  with  another 
form  of  cover,  but  in  an  emergency,  at  least,  any  car  may  be 
loaded  with  these  products. 

The  attention  of  the  car  builders  has  been  called  to  the 
matter  and  a  number  of  them  are  endeavoring  to  work  out 
satisfactory  designs.  Two  general  types  meet  the  require- 
ments, viz.:  (1)  An  internal  cover  supported  by  a  screw 
and  yoke  against  an  intumed  flange  of  the  dome  rmg.  Such 
a  cover  can  not  be  removed  while  there  is  internal  pressure. 
(2)  An  external  cover  held  in  place  by  a  number  of  hinged 
bolts,  the  nuts  of  which  engage  lugs  on  the  cover  so  designed 
that  the  cover  can  not  be  removed  as  long  as  there  is  internal 
pressure  against  it. 

It  may  be  necessary,  eventually,  to  require  that  all  new 
cars  shall  be  equipped  with  some  form  of  cover  which  can 
not  be  removed  until  internal  pressure  is  relieved.  The  com- 
mittee believes  that  a  beginning  should  be  made  with  cars 
carrying  casinghead  gasoline  and  its  blends,  and  recommends 
that  paragraph  6  (c)  of  the  Class  IV  Specification  be 
amended  to  read: 

For  cars  built  after  July  1,  1922,  the  dome  cover,  if  external, 
shall  be  secured  by  bolts;  or  if  internal,  by  yoke  and  screw. 

The  Committee  feels  that  the  external  cover  is  preferable 
because  of  the  greater  probability  of  good  workmanship  and 
because  its  operation  is  simpler. 

Anchorages. 

The  center  anchorage  for  tank  cars  is  the  subject  of  a 
basic  patent  which  expires  in  August,  1921.  Because  of 
this  patent  builders  have  been  allowed  considerable  latitude 
in  their  designs  of  this  type  of  anchorage.  Some  of  these 
designs  have  proved  unsatisfactory  in  service,  and  a  number 
of  cases  have  been  reported  of  tanks  going  adrift  with  break- 
age of  outlet  pipe  and  loss  of  contents.  So  far  these  failures 
have  been  confined  to  the  bolted  anchorage  and  are  traceable 
to  bad  design  or  workmanship,  or  both.  The  principal  causes 
have  been  the  use  of  rough  bolts  in  unreamed  holes  instead 
of  turned  bolts  in  reamed  holes,  as  required  by  the  specifica- 
tions; and  the  use  of  wooden  fillers,  prohibited  by  the  speci- 
fications, between  the  anchorage  and  the  underframe,  so  that 
the  bolts  are  in  flexure  instead  of  in  shear.  In  a  number  of 
cases  the  bolts  were  threaded  so  far  down  that  the  shearing 
value  was  that  of  the  root  of  the  thread  instead  of  the  body 
of  the  bolt,  while  the  bearing  value  was  but  that  of  the  top 
of  the  threads. 

This  matter  was  taken  up  with  all  of  the  tank  car  builders, 
and  where  it  was  found  desirable  to  change  the  designs  it 
was  willingly  done.  The  approved  designs  of  all  of  the 
builders  now  provide  connections  materially  in  excess  of  the 
minimum  requirements  of  the  specification  and  it  is  believed 
that  no  failures  of  these,  anchorages  will  result  with  any 
reasonable  handling. 

Heater  Pipes 
The  Conmiittee  can  only  report  progress  upon  this  subject. 

Number  and  Class  or  Tank  Cars 

The  growth  in  the  number  of  tank  cars  is  shown  by  a  recent 
tabulation  from  Boyd's  Tank  Car  Circular,  which  shows  a 
total  of  about  137,000  tank  cars  in  service,  of  whidi  125,500 
were  of  private  ownership  and  13,500  of  railroad  ownership. 
This  compares  with  figures  for  January  1,  1913,  given  in  one 
of  the  Interstate  Commerce  Commission'  reports,  viz. :  30,039 
of  private  ownership  and  9,150  of  railroad  ownership,  a  to- 
tal of  39,189. 


Welding 

In  its  1912  report  the  committee  called  attention  to  the 
desirability  of  the  welded  tank,  and  in  1919  provision  was 
made  in  the  specification  to  permit  the  experimental  use  of 
welded  tanks  for  Class  III  cars.  Several  welding  concerns 
have  given  the  question  attention,  but  so  far  the  cost  of  tanks 
welded  by  the  forge  welding  process  has  been  so  high  as  to 
be  prohibitive.  Recently  one  of  the  large  pipe  manufacturing 
concerns  proposed  the  use  of  its  forge  welded  pipe  for  this 
purpose.  If  this  proposition  assumes  definite  form  your  com- 
mittee will  be  prepared  to  take  up  the  question  of  this  con- 
struction as  an  alternative  to  the  riveted  tank. 

Various  overtures  have  been  made  to  permit  the  use  of 
autogenously  welded  tanks,  but  the  committee  is  not  prepared 
to  recommend  the  acceptance  of  such  tanks  in  advance  of 
definite  proof  of  the  reliability  of  this  method  of  welding. 
At  present  there  are  too  many  uncertainties  as  to  the  character 
of  the  welds  made  by  different  operators,  and  particularly  as 
to  the  ability  of  such  welds  to  stand  the  alternating  bending 
stress  to  which  tank  cars  are  subject. 

The  one  exception  which  has  been  made  is  in  the  case  of 
anchorages  on  welded  Class  V  tanks.  It  was  originally  re- 
quired that  this  should  be  forge  welded,  and  during  the  War 
a  number  of  tanks  for  the  United  States  Government  were 
so  welded  but  the  results  were  unsatisfactory.  Owing  to  the 
nature  of  the  lading,  exposed  anchorage  rivets  are  objection- 
able and  the  latest  construction  approved  by  the  committee 
consists  of  riveted  anchorages  with  the  rivet  heads  on  the 
inside  covered  by  autogenously  welded  cup  shields. 

In  this  connection  the  attention  of  the  committee  has  been 
called  to  the  fact  that  in  some  cases  cracked  shells  have  been 
repaired  by  autogoious  welding  and  that  the  result  has  not 
been  satisfactory.  The  committee  recommends  that,  for  the 
present  at  least,  repairs  to  shells  of  tanks  shall  not  be  made 
by  autogenous  welding. 

• 

A.  R.  A.  Standards  and  Recommended  Practice 

The  specifications  for  Classes  III,  IV  and  V  tank  cars, 
under  the  head  of  Couplers,  Brakes  and  Trucks,  prescribe 
"A.  R.  A.  Standards  and  RecMnmended  Practice."  It  has 
developed  that  this,  in  connection  with  the  Rules  of  Inter- 
change, makes  the  standards  and  recommended  practice  man- 
datory in  the  case  of  tank  cars  where  they  are  not  so  in  the 
case  of  freight  cars  generally.  It  was  not  the  intenti(»i  of 
the  committee  to  single  out  tank  cars  for  greater  compliance 
with  the  standards  and  recommended  practice  than  is  required 
in  the  case  of  other  kinds  of  freight  cars,  and  the  committee 
recommends  amending  this  requirement  to  read : 

A.  R.  A.  Standards  and  Recommended  Practice  as  in  the  case 
of  other  classes  of  freight  equipment  cars. 

Brakes 

Question  has  been  raised  as  to  the  difference  in  the  word- 
ing of  the  brake  requirements  for  Classes  I  and  II  cars, 
reading : 

Each  car  shall  be  equipped  with  air  brakes  of  a  capacity  equal  to 
not  less  than  70  per  cent  of  the  light  weight  of  car,  and  at  least 
one  hand  brake  operating  the  brakes  of  both  trucks. 

and  those  for  later  classes  of  cars,  reading: 

A.  R.  A.  Standards  and  Recommended  Practice. 

When  the  general  revision  of  the  specification  was  made  in 
1916  the  committee,  in  accordance  with  its  policy  of  avoiding 
as  far  as  possible  retroactive  requirements,  did  not  recom- 
mend any  change  in  this  respect  so  far  as  Classes  I  and  II, 
which  were  the  existing  cars,  were  concerned.  The  difference 
is  more  in  form  than  in  substance,  the  original  70  per  cent 
brake  power  being  based  on  60  lb.,  the  pressure  due  to  emer- 
gency application,  while  the  60  per  cent  is  based  on  the 
50  lb.  due  to  equalized  service  aj^lication.    As  there  is  so 
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little  difference  iu  the  final  results  it  is  believed  that  the 
situation  can  be  satisfactorily  covered  by  adding,  in  the  case 
of  Classes  I  and  II  cars: 

When  any  change  is  made  in  the  brake  arrangement  it  shall 
be  made  to  conform  to  A.  R.  A.  Standards  and  Recommended 
Practice. 

Tank  Cars  for  Hydrochloric  Acid. 
Certain  products  such  as  hydrochloric  acid,  vinegar,  etc., 
because  of  their  chemical  reaction  can  not  be  successfully 
handled  in  the  ordinary  metallic  containers.  In  the  case  of 
hydrochloric  acid,  which  is  extremely  corrosive,  it  has  been 
handled  in  wooden  tanks  mounted  on  flat  cars.  The  com- 
mittee has  not,  so  far,  recommended  any  specification  for  such 
cars,  but,  at  the  suggestion  of  the  Bureau  of  Explosives,  in 
view  of  complaints  as  to  leakage  with  existing  designs  of  cars. 


the  question  of  developing  a  standard  specification  has  becji 
taken  up  and  a  sub-committee  of  five  representatives  of  the 
largest  acid  shippers  in  co-operation  with  the  Bureau  of  Ex- 
plosives is  engaged  in  experiments  with  steel  and  wooden 
tanks  with  glass  and  rubber  linings,  and  with  wooden  tanks 
enclosed  in  steel  shells  insulated  by  plastic  bituminois 
materials. 

The  report  is  signed  by  A.  W.  Gibbs,  chairman,  Pennsyl- 
vania System;  C.  E.  Chambers,  Central  Railroad  of  Nev 
Jersey;  S.  Lynn,  Pittsburgh  and  Lake  Erie;  John  Purceli, 
Atchison,  'Topeka  &  Santa  Fe;  George  McCormick,  Southern 
Pacific;  F.  K.  Tutt,  Missouri,  Kansas  &  Texas;  Col.  B.  W. 
Dunn,  Bureau  of  Explosives;  A.  E.  Smith,  Union  Tank  Car 
Company;  Geo.  Hartley,  Seraet  Solvay  Cwnpany,  and  C.  W. 
Owsley,  The  Texas  Company. 


Report  on  Train  Brake  and  Signal  Equipment 


Retaining  Valves  for  Freight  Equipment 

The  question  of  retaining  valves  for  freight  equipment 
cars  referred  to  in  this  committee's  report  of  last  year  has 
been  made  the  subject  of  a  special  investigation  by  a  sub- 
committee, which  outlined  and  arranged  for  a  series  of  tests 
on  grades  ranging  from  1^  to  3>4  per  cent,  with  retaining 
valves  of  various  capacities.  Owing  to  the  serious  business 
depression  now  generally  prevailing,  the  tests  were  discon- 
tinued before  sufficient  information  had  been  collected  to 
permit  the  committee  making  definite  recommendations. 

Automatic  Hose  Connections  for  Freight  aih)  Pas- 
senger Equipment 

4-' 

The  question  of  automatic  hose  connectors  for  freight  and 
passenger  equipment  was  referred  to  a  sub-committee  which 
seports  that  there  were  thirty-nine  answers  to  the  circular  of 
inquiry  sent  out  February  20,  1920,  to  all  of  the  railroads 
in  the  United  States;  four  railroads  reporting  experience 
with  automatic  connectors.  Of  these,  there  is  only  one  which 
has  any  considerable  number  of  cars  equipped,  or  which  are 
in  any  representative  service.  The  committee  learned  that 
there  were  some  autMnatic  connectors  used  in  Canada,  which 
were  not  included  in  the  answers  to  the  circular,  and  en- 
deavored to  find  what  information  could  be  obtained  from 
this  trial;  but  was  unable  to  get  any  great  amount  of 
information. 

The  committee  is  unable  to  find  in  the  reports  a  design 
that  would  seem  to  lend  itself  to  general  use,  and  for  the 
lack  of  such  information  is,  therefore,  unable  to  make  any 
specific  recommendations  at  this  time. 

Air  Brake  Cylinder  Packing 

The  committee  has  further  considered  the  matter  of  air 
brake  cylinder  packing  made  of  leather  substitutes.  It  has 
also  been  recently  suggested  that  specifications  be  prepared 
for  brake  cylinder  packing.  The  committee  will  solicit  the 
assistance  and  co-operation  of  the  Committee  on  Specifica- 
tions and  Tests  for  Materials  in  preparing  suitable  specifica- 
tions, after  which  it  will  be  in  position  to  submit  definite 
reccMximendations. 

Mechanical  Sanders 

The  committee  has  considered  the  question  of  connecting 
mechanical  sanders  to  the  engineer's  brake  valve  in  a  maimer 
that  will  automatically  sand  the  rails  when  the  brake  valve 
is  placed  in  emergency  position.  This  is  a  local  matter  and 
the  committee  has  no  recommendations  to  make. 

Life  of  Air  Brake  Hose 

This  subject  has  been  investigated  by  a  sub-committee 
which  has  reviewed  all  data  available.     Unless  the  period 


for  removal  of  air  hose  in  service  is  extended  to  at  least 
thirty  months  a  large  number  of  hose  will  be  removed  which 
would  last  for  a  much  longer  time;  also  the  fixing  of  such 
a  period  for  removal  from  service  would  not  provide  for 
removing  a  large  number  of  hose  which  fail  within  this 
period.  Instead  of  establishing  a  maximum  life  it  would 
be  preferable  to  consider  revising  the  present  specifications 
to  provide  a  better  quality  of  hose,  and  it  is  suggested 


'< 


Openings  "A"  and  "a"  are  foe  gaging  max.  and  min.  (external)  diameter 
of  packing  ring  flange. 

Openings  "B"  and  "b"  are  for  gaging  max.  and  min.  (external)  diameter 
of  jprojecting  wall  or  face  portion  of  ring. 

Slot*  "C"  and  "c"  are  tor  gaging  max.  and  min.  thickness  of  flange  and 
bevel  on  surface  of  flange. 

Slots  "D"  and  "E"  are  for  gaging  max.  and  min.  over  all  depth  of  ring 
at  face. 

Slots  "F"  and  "G"  ar-  for  gaging  max.  and  min.  thickneaa  of  projecting 
wall  or  face  portion  cf  ring. 

Rings  must  enter  all  sections  of  gage  marked  "max."  and  must  not  enter 
any  section  of  gage  marked  "min." 

Fig.   1— Tolerance   Gage   for   Air   Hose    Coupling   Packing 

Rings 

this  be  considered  by  the  Committee  on  Specifications  and 
Tests  for  Materials. 

The  conmiittee  again  calls  attention  to  the  importance  of 
applying  the  soap  suds  test  as  called  for  in  the  present  rulr^ 
governing  the  maintenance  of  freight  brakes. 

Extra  Heavy  Pipe  and  Nipples  for  Am  Brake  Trai>" 

Line 
A  member  has  requested  that  consideration  be  given  to 
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L.-ing  extra  heav)'^  wrought  iron  pipe  and  nipples  exclusively  report  for  1919,  which  was  printed  in  Circular  S  III-23. 

lor  repairs  to  all  freight  car  equipment,  regardless  of  age,  With  one  exception  the  tolerance  dimensions  referred  to 

and  that  prices  for  material  be  revised  accordingly.     This  are  practically  the  same  as  are  now  provided  for  in  the 

practice  is  in  effect  on  several  large  roads  and  while  extra  standard  gage  for  hose  coupling  packing  rings,  the  exception 

heavy  wrought  iron  pipe  is  unquestionably  superior  to  steel  being  that  the  gage  provides  for  no  tolerance  in  thickness  of 

cr  standard  weight  pipe,  in  view  of  the  decided  difference  packing  ring  flange.     The  Cwnmittee  on  Train  Brake  and 

in  first  cost  the  committee  does  not  feel  justified  in  recom-  Signal  Equipment  now  believes  it  desirable  to  provide  for 

niending  a  change  at  this  time.     It  is  suggested,  however,  tolerances  for  all  dimensions,  and  recommends  that  the  gage 

tliat  standard  weight  nipples  be  used  at  the  angle  cock  with  drawing  be  revised  to  conform  to  the  accompanying  Fig.  1. 

cither  extra  heavy  or  standard  weight  brake  pipe.  It    is    suggested    that    the    question    of    gages    for    hose 

.            ^                 T  couplings  be  made  the  subject  of  investigation  by  this  or  a 

Location  of  Angle  Cocks  on  Locomotives  ^-^^^^  committee  during  the  coming  year.     The  Committee 

In  view  of  the  fact  that  this  subject  was  investigated  dur-  on  Specifications  and  Tests  for  Materials  concurs  in  this 

ing  the  period  of  Federal  Control  by  the  Railroad  Adminis-  suggestion  and  has  consented  to  furnish   a  sub-committee, 

tration's  Committee  on  Standards,  assisted  by  several  mem-  if  necessary,  to  assist  in  such  an  investigation. 

hers  of  your  Committee  on  Train  Brake  and  Signal  Equip-  .                             tt         t.           t.                   t-               *^ 

ment,  without  being  able  to  develop  a  solution  for  the  prob-  Adjustment  of  Hand  Brake  Power  on  Freight  Cars 

lem,  the  committee  is  not  now  in  position  to  develop  anything  On  account  of  the  present  business  depression  in  railroad 

new  on  the  subject.  service,  the  test  which  was  scheduled  to  be  made  early  this 

Gages  for   Air   Brake   Hose   Couplings   and   Packing  "^P^^g   in  connection   with  the  adjustment  of  hand   brake 


Rings 


power  on  freight  cars  has,  with  the  approval  of  the  General 
Committee,  been  indefinitely  postponed. 

The  Committee  on  Specifications  and  Tests  for  Materials  The  report  is  signed  by  T.  L.  Burton  (Chairman),  New 

has  recommended  that,  (o)  suitable  gages  be  developed  for  York  Central;  B.  P.  Flory,  New  York,  Ontario  &  Western; 

checking  the  dimensions  of  hose  couplings  when  new,   (b)  J.  M.  Henry,  Pennsylvania  System;  L.  P.  Streeter,  Illinois 

consideration   be   given   to  changing   the   form   of   present  Central;  R.  B.  Rasbridge,  Philadelphia  &  Reading;  G.  H. 

standard    gage    for    hose    coupling    packing    rings,     and  Wood,  Atchison,  Topeka  &  Santa  Fe;  H.  M.  Curry,  Northern 

(<:)     the     tolerance     dimensions     for     packing     rings     be  Pacific;  W.  J.  Hatch,  Canadian  Pacific,  and  G.  C.  Bishop, 

made     to     conform     to     the     tolerances     shown     in     its  Long  Island. 

The  Use  of  Powdered  Fuel  Under  Steam  Boilers   .  ^ 

Summary    of    Present    Installations;    Results    of 
Tests;     Information     Obtained    from     Operation 

AVERY  complete  summary  of  the  developments  which  temal  fires.  The  first  cost  is  not  greatly  different  for  either 
have  been  made  in  the  use  of  powdered  fuel  under  of  the  two  types.  The  most  widely  used  method  of  transport- 
stationary  boilers  was  given  in  a  paper  presented  by  ing  coal  from  the  pulverizing  plant  to  the  boiler  bins  is  the 
H.  D.  Savage  of  the  Combustion  Engineering  Corporation,  screw  conveyor,  but  air  transport  systems  are  at  the  moment 
New  York,  before  the  American  Iron  &  Steel  Institute  at  its  meeting  with  much  popular  favor.  Of  these  systems  the  Ful- 
last  meeting.  ler-Kinyon  pump  is  probably  the  simplest.  It  is  essentially  a 
The  primary  object  of  the  paper  was  to  give  a  digest  of  high-pressure  feeder,  consisting  of  a  hopper,  high-speed  screw 
the  work  that  has  been  done  in  the  last  three  years  in  equip-  and  a  delivery  nozzle.  Air  is  brought  into  the  coal  at  about  40 
ping  steam  power  plants  for  burning  powdered  coal,  to  rec-  lb.  pressure  and  forced  through  pipes  of  varying  sizes,  depend- 
ord  the  progress  in  making  the  use  of  powdered  coal  for  steam  ing  on  the  capacity  for  which  the  pump  is  designed, 
production  reliable  and  efficient  and  to  present  the  econ<Hnic  ^    •    ,  t      h    • 

possibilities  of  this  method  of  combustion.  ^^P^^^"*  Installations 

The  first  commercial  installation  of  any  considerable  size 
Preparation  and  Handling  Equipment  ^^  ^^  ^he  Oneida  Street  plant  of  the  Milwaukee  Electric  Rail- 
Two  mills,  known  as  the  Raymond  and  the  Fuller  have  way  and  Light  Company,  at  Milwaukee,  where  five  Edge 
become  practically  the  standard  for  pulverizing.  Each  of  Moor  boilers,  each  of  468  nominal  horse-power  capacity, 
these  mills  is  built  in  sizes  of  from  2  to  6  tons  an  hour  rated  were  equipped  in  1918.  This  plant,  which  is  a  combined 
capacity  when  grinding  to  a  fineness  so  that  95  per  cent  will  heating  and  power  plant,  has  been  in  operation  for  nearly 
pass  100  mesh  and  82  per  cent  through  200  mesh  and  using  three  years  with  no  unusual  operating  difficulties  and  with  no 
bituminous  coal  containing  less  than  1  per  cent  of  moisture,  mterruptions  ta  service  due  to  powdered  coal  operation. 
7  he  power  consumption  is  from  15  to  20  hp.  per  ton  per  At  the  plant  of  the  Allegheny  Steel  Company,  Bracken- 
liour  of  bituminous  coal  ground  to  above  specifications.  The  ridge.  Pa.,  there  are  equipped  nine  333  hp.  Wickes  boilers 
maintenance  will  approximate  5  cents  a  ton  when  grinding  and  two  600  hp.  Stirling  boilers.  The  boilers  have  been  in 
^  'tuminous  coal  and  much  higher  when  grinding  anthracite,  operation  for  about  two  and  one-half  years,  and  have  met 
J  ube  mills  or  ball  mills,  generally  employed  in  the  early  days  all  requirements  of  a  widely  fluctuating  load,  which  is  char- 
t  jr  this  work,  have  been  gradually  replaced.  A  new  mill  is  acteristic  of  steel  plant  operation,  with  large  fuel  and  labor 
!'eing  developed  at  the  present  time  employing  air  separation  savings.  Additional  boilers  are  now  being  installed.  An 
!  it  otherwise  differing  entirely  in  type  and  principle  from  unusual  feature  of  this  installation  is  the  fact  that  no  dryers 
^'ly  of  the  present  standard  methods.  are  used.  The  company  mines  its  ovra  coal  adjacent  to  the 
There  are  two  types  of  dryers,  the  single-shell  and  the  plant  and  the  coal  contains  less  than  one  per  cent  moisture  as 
nouble-shell.  The  latter  has  several  advantages,  such  as  it  comes  from  the  mine.  The  pulverizing  plant  is  approxi- 
larger  capacity,  better  efficiency  and  greater  freedom  from  in-  mately  350  ft.  from  the  boiler  roOTn  and  although  the  screw 
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conveyor  used  to  transport  the  coal  is  exposed  to  the  elements 
no  difficulties  have  been  met  with  due  to  lack  of  dryers. 

The  Lima  Locomotive  Works,  Lima,  Ohio,  have  equipped 
six  400  hp.  Wickes  boilers,  one  500  hp.  Heine  boiler  and 
one  500  hp.  waste  heat  Wickes  boiler. 

At  the  Oklahoma  City  plant  of  Morris  and  Company, 
there  are  five  500  hp.  Edge  Moor  boilers  and  two  300  hp. 
Edge  Moor  boilers.  A  distinguishing  feature  is  the  ability 
to  operate  on  either  natural  gas,  fuel  oil,  or  powdered  coal — 
whichever  the  condition  of  the  market  warrants  as  being  most 
economical.  A  change  from  one  fuel  to  another  can  be  made 
in  about  five  minutes. 

The  St.  Joseph  Lead  Company,  Rivermines,  Missouri,  has 
equipped  two  Stirling  boilers  of  768  hp.  each  which  have 
now  been  in  operation  for  a  few  months.  They  are  being 
operated  at  from  200  to  225  per  cent  of  rating,  with  flue  gas 
temperatures  of  580  deg.  to  609  deg.  F.  The  new  Lakeside 
plant  of  the  Milwaukee  Electric  Railway  and  Light  Com- 
pany has  eight  1,308  hp.  Edge  Moor  boilers,  two  equipped 
with  the  Fuller  system  and  six  with  the  Lopulco  system. 

Another  interesting  application  just  now  nearing  com- 
pletion, is  at  the  River  Rouge  plant  of  the  Ford  Motor  Com- 
pany, where  powdered  coal  is  being  installed  in  connection 
with  four  Ladd  boilers  of  2,640  nominal  horsepower  each. 
These  Ladd  boilers  are  the  largest  that  have  as  yet  been  built 
and  are  intended  to  operate  normally  at  from  200  to  250  per 
cent  of  rated  capacit}'.  The  boilers  will  operate  on  a  com- 
bination of  blast  furnace  gas  and  p)Owdered  coal  and  the 
design  is  such  that  these  fuels  can  be  used  either  separately 
or  in  combination,  as  conditions  require.  In  this  installa- 
tion, the  gas  is  introduced  horizontally  at  a  lower  level  than 
the  coal  and  through  the  medium  of  an  especially  designed 
grid  burner.  Another  installation  is  at  the  plant  of  the 
Bethlehem  Steel  Company,  Lebanon,  Pa.,  where  four  520 
hp.  Babcock  and  Wilcox  boilers  have  been  in  operation  ap- 
proximately one  year.  These  boilers  are  operated  at  around 
175  per  cent.  The  British  Columbia  Sugar  Refining  Com- 
pany at  Vancouver  have  equipped  two  504  Badenhausen 
boilers,  two  250  hp.  Babcock  &  Wilcox,  nine  110  hp.  hori- 
zontal return  tubular  and  two  500  hp.  Stirling  boilers.  It  is 
understood  these  are  being  operated  at  around  150  per  cent 
of  rating.  The  Puget  Sound  Traction  Company  at  Seattle, 
Wash.,  have  ten  Babcock  &  Wilcox  boilers  from  300  to  600 
hp.  which  have  been  in  operation  about  two  years.  The 
plants  mentioned  are,  we  believe,  the  only  ones  of  any  con- 
siderable size  that  are  in  actual  commercial  operation,  al- 
though of  course,  a  number  of  small  isolated  boilers  and  some 
waste  heat  boilers  are  in  operation  in  connection  with  pow- 
dered coal. 

Tests  and  Operating  Results 

Included  in  the  paper  are  many  tabulations  of  the  results 
of  various  tests  which  have  been  conducted  at  the  different 
plants  mentioned.  Some  of  these  tests  were  conducted  by 
engineers  of  the  local  plants,  some  by  the  U.  S.  Bureau  of 
Mines  and  others  by  the  Combustion  Engineering  Corpora- 
tion. As  the  plants  are  located  at  widely  separated  points 
they  naturally  operate  on  a  wide  range  of  fuels  and  under 
very  different  operative  conditions.  The  test  reports  and  the 
operative  figures  would  indicate  that  the  results  obtained  are 
very  generally  satisfactory.  From  these  tests  important  in- 
formation was  obtained  in  regard  to  the  effect  of  fineness 
and  the  amount  of  moisture  in  the  coal. 

Other  Factors 

Additional  points  taken  up  in  the  paper  include  the  de- 
sign and  construction  of  fumaces,>^bumers  and  feeders;  the 
advantages  and  disadvantages  of  firing  direct  from  the  pul- 
verizer; the  costs  of  installation;  slagging,  deterioration  of 
brick  work  and  ash  disposal;  also  a  ccanparison  of  operating 
costs  between  stoker  equipped  plants  and  these  arranged  to 
bum  powdered  coal. 


Step   Ladder  for   Car   Shops 

BY  AUSTIN  G.  JOHNSON 
Mechanical  Engineer,  Duluth   &  Iron  Range 

Step  ladders  for  use  in  car  shops  should  be  strongly  con- 
structed with  the  legs  spread  well  apart  in  both  directions  to 
make  them  as  stable  as  possible.  It  is  difficult  to  meet  thc^^e 
requirements  without  increasing  the  weight  of  the  ladder  so 
much  that  one  man  cannot  handle  it.  This  difficulty  has 
been  overcome  in  the  design  used  in  the  shops  of  the  Duluth 
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A  Ladder  Which  Can  Easily  Be  Moved  by  One  IMan 

&  Iron  Range,  which  is  shown  in  the  drawing.  The  feature 
of  the  ladder  is  the  pair  of  wheels  placed  on  the  back  legs. 
These  wheels  are  off  the  floor  when  the  ladder  is  in  use,  but 
when  it  is  to  be  moved  the  ladder  is  tipped  back  so  that  the 
wheels  come  in  contact  with  the  floor.  In  this  position  the 
ladder  can  be  handled  like  a  wheelbarrow  and  one  man  can 
easily  move  it  from  place  to  place. 


Boiler  Ruptures  With  Man  in  Firebox 

Here  is  a  real  freak  story — the  case  of  a  boiler  that  "went 
up"  while  an  inspector  was  going  peacefully  about  his  work 
in  the  firebox,  and  with  no  pressure  up. 

The  boiler  was  of  the  stationary  locomotive  type  and  had 
been  out  of  service  a  long  time.  At  the  time  of  the  explosion 
the  inspector  was  inside  the  firebox  searching  for  defects,  and 
he  certainly  found  one.  He  was  naturally  rather  startled 
to  hear  a  report  like  the  discharge  of  a  cannon  and  at  first 
thought  that  a  stick  of  dynamite  had  exploded.  He  found, 
however,  that  a  furnace  sheet  had  ripped  open  for  a  length 
of  about  36  in.  directly  through  a  weld  that  had  been  made 
in  the  sheet.  The  rupture  extended  about  equal  distances 
on  either  side  of  the  part  built  up  by  welding. 

The  explanation  of  this  peculiar  occurrence  is  thought  to 
be  that  the  sheet  had  been  overheated  in  the  welding  process, 
crystallized,  and  was  therefore  under  a  severe  shrinkage 
strain.  The  defective  part  was  practically  free  of  scale.  1  lie 
handhole  plates  at  the  bottom  of  the  boiler  were  off,  but  the 
manhole  plate  had  been  replaced. 

According  to  the  inspector  the  condition  represented  by  tl  is 
boiler,  so  strikingly  demonstrated  in  this  case,  may  have 
resulted  in  some  disastrous  explosions  that  have  occurred,  tie 
causes  of  which  have  never  been  determined.  The  incidi  nt 
is  certainly  a  forceful  demonstration  of  the  dangerous  stres  es 
that  may  result  from  improper  heating  in  the  welding  process. 

This  is  an  authentic  report  published  in  Power  of  an  'O- 
currence  at  the  plant  of  the  Calco  Company,  Bound  Brc^k. 
N.  J.,  where  the  two  boilers  were  examined  by  an  inspet  or 
of  the  Fidelity  and  Casualty  Company  for  the  Stand;' rd 
Bitulithic  Company,  who  contemplated  their  purchase. 


-Bexnlce    OeM*r- 


Adaptable  90 -In.  Journal -Turning  Lathe 


IN  view  of  the  unavoidably  high  cost  of  heavy  machine  tools 
it  is  essential  that  they  be  used  as  large  a  proportion  of 
the  time  as  possible  and  this  object  is  the  more  easily 
accomplished  the  greater  the  number  of  operations  that  can 
be  performed  on  one  machine.  Adaptability  is  a  valuable 
feature  of  the  new  90-in.  locomotive  journal-lathe  made  bv 
the  Niles-Bement-Pond  Company,  New  York.    The  machine 


General    View    of    Niles-Bement-Pond    90-ln.    Journal-Lathe 

has  a  swing  of  90  in.  to  take  the  largest  driving  wheels  and 
can  be  used  to  turn  either  driving  or  trailer  wheel  journals 
with  the  wheels  mounted.  Provision  is  also  made  to  turn 
crank-pins  in  place  or  to  bore  crank-pin  fits  in  wheel  centers. 

The  machine  in  general  consists  of  a  bed  on  which  is 
mounted  a  headstock,  tailstock  and  carriages,  and  to  facili- 
tate getting  the  work  into  the  machine,  both  the  headstock 
and  tailstock  are  adjustable  along  the  bed.  The  machine  is 
arranged  to  turn  two  inside  journals  at  one  time,  or  one  out- 
side trailer  journal,  it  being  necessary  to  reverse  the  wheels 
^^hen  the  opposite  trailer  journal  is  being  turned. 

The  machine  is  driven  by  a  IS-hp.  motor,  mounted  on  the 
lieadstock  and  carried  on  slide  rails.    Drive  from  the  motor 

I  asses  through  the  medium  of  a  belt  to  a  back  shaft  carried 

II  ring  oiling  bearings,  mounted  on  the  back  of  the  head- 
>'ock.  The  jackshaft  drives  through  a  speed  box  but  at  high 
S)eed  the  drive  is  directly  through  the  jackshaft.  By  means 
^;"  a  positive  tooth  clutch  and  through  sliding  gears' in  the 
■  )eed  box,  three  other  changes  of  speed  are  obtained.  The 
I  alley  on  the  jackshaft  is  provided  with  a  friction  clutch 
^  hich  eliminates  the  necessity  of  stopping  the  motor  when 
'iianging  speeds.  On  the  forward  end  of  the  jackshaft  is 
'  irried  a  pulley  from  which  power  is  transmitted  by  a  belt 


runifing  directly  around  the  face-plate.  A  tightener  pulley  is 
supplied  for  this  belt  and  is  held  up  to  engagement  with  the 
belt  through  the  medium  of  a  compression  spring.  This 
double  belt  drive  as  described  performs  a  valuable  function 
in  tending  to  eliminate  chatter  and  tool  marks  on  the  turned 
journals.  Suitable  sheet  iron  or  woven  guards  protect  the 
belt  leading  from  the  motor  to  the  jackshaft,  as  well  as  the 
belt  leading  from  the  jackshaft  to  the  face-plate.  A  6-in. 
belt  is  used  to  drive  from  the  motor  to  the  jackshaft  and  a 
6-in.  belt  from  the  jackshaft  to  the  face-plate.  The  face- 
plate speeds  obtainable  are  from  20  to  60  r.p.m. 

The  levers  for  controlling  the  friction  clutch  and  speed 
changes  are  brought  to  the  front  of  the  machine  within  easy 
reach  of  the  operator.  The  face-plate  revolves  on  a  stationary 
spindle  member,  and  with  this  construction  the  headstock 
center  is  a  dead  center.  The  tailstock  is  of  the  t}'pe  usually 
furnished  on  large  engine  lathes  and  merely  supports  the 
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be 


work  on   an   adjustable   spindle   which    is   arranged   to 
clamped. 

The  carriage  details  consist  of  a  large  base,  located  in  a 
fixed  position  between  the  driving  wheels.  On  this  base  are 
mounted  two  sets  of  carriage  rests  and  tool  slides  for  turning 
simultaneously  two  inside  journals,  up  to  22  in.  long.  The 
tool  rests  have  power  longitudinal  feeds  and  power  cross 
feed  for  facing  hub  liners.    For  turning  outside  journals  a 
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convTvor  used  to  traTisi)ort  the  coal  is  exiwsed  to  the  elements 
no  ditYiculties  luive  lurn  met  with  due  to  lack  of  dryers. 

The  Lima  Locomotive  Works,  Lima.  Ohio,  have  equipped 
six  400  hp.  Wickes  boilers,  one  500  hp.  Heine  Ijoiler  and 
one  500  lip.  waste  lu'at  Wickes  l)oiler. 

At  the  Oklahom.i  City  |)lant  of  Morris  and  Company, 
tluTe  artv  five  500  hj>.  Edue  Moor  l)oilers  and  two  300  hp. 
Edj^'e  Moor  boilers.  A  distin^uishinu;  feature  is  the  ability 
to  operate  on  eitlur  natural  i,'as,  fuel  oil,  or  powdered  coal — 
whichever  the  condition  of  the  market  warrants  as  being  most 
economical.  A  change  from  one  fuel  to  another  can  be  made 
in  about  I'lve  minutes. 

The  St.  josejih  Lead  Company.  Rivermines.  >[i??ouri,  has 
e<|ui[»ped  tw«)  Stirbng  boilers  of  7()S  hp.  each  which  have 
now  been  in  oju-ration  for  a  few  montiis.  They  are  being 
operated  at  from  200  to  22S  ]k't  cent  of  rating,  with  tlue  gas 
temperaturo  of  5.S0  deg.  to  600  deg.  F.  Tlie  new  Lakesidi- 
plant  of  the  Milwaukee  Electric  Railway  and  Light  Com- 
j)any  has  eight  1  ,.>0.S  hp.  Edge  Moor  boilers,  two  equipped 
with  the  Fuller  .system  and  six  with  the  Lopulco  system. 

Another  interesting  application  just  now  ncaring  com- 
pletion, is  at  tlie  River  Rouge  j)lant  of  the  Ford  Motor  Com- 
pany, where  powdered  coal  is  being  installed  in  connection 
with  four  Ladd  boilers  of  2,640  nominal  liorse|)owcr  each. 
These  Ladd  boilers  are  the  largest  that  have  a.-  \et  I)een  built 
and  are  intended  to  operate  normally  at  from  200  to  250  per 
cent  of  rated  capacity.  The  boilers  will  operate  on  a  com- 
bination of  blast  furnace  gas  and  powdered  coal  and  the 
design  is  .such  that  these  fuels  can  be  used  either  separately 
or  in  combination,  as  conditions  require.  In  this  installa- 
tion, the  gas  is  intnKluced  horizontally  at  a  lower  level  than 
the  coal  and  through  the  medium  of  an  especially  designed 
grid  l>urner.  .Another  installation  is  at  the  plant  of  the 
Bethlehem  Steel  Comj^any,  Lebanon,  T*a..  where  four  520 
hji.  liabciuk  and  Wilcox  boilers  have  been  in  operation  aji- 
'proximately  one  year.  These  boilers  are  operated  at  around 
175  j)er  cent.  The  British  Columbia  Sugar  Refining  Com- 
pany at  \'anc()uver  have  e«|ui])ped  two  504  Badenhausen 
boilers,  two  250  hp.  Babcock  &  Wilcox,  nine  110  hp.  hori- 
zontal return  tul)ular  and  two  500  hp.  Stirling  boilers.  It  is 
understCMxl  these  are  being  operated  at  around  L>0  per  cent 
of  rating.  The  I'uget  SiRUid  Traction  Company  at  Seattle, 
Wash.,  have  ten  Babcock  &  Wihox  boilers  from  .-iOO  to  600 
hp.  which  have  been  in  operation  about  two  years.  The 
j)lants  mentioned  are,  we  itelieve,  the  only  ones  of  any  con- 
.<;iderable  .size  that  are  in  actual  connnercial  operation,  al- 
though of  course,  a  number  of  small  isolated  l)oilers  and  some 
waste  heat  1  toilers  are  in  ojx-ration  in  connection  with  jiow- 
dered  coal.  .       ■    ' 

Tests  ami   Operatiii}:  Resulls 

Included  in  tlie  papi'r  are  many  tabulations  of  the  results 
of  various  tests  which  have  been  conducted  at  the  different 
jdants  mentioned.  Some  of  these  tests  were  conducted  by 
engineers  of  the  l<x\il  ])lants.  some  by  the  U.  S.  Bureau  of 
Mines  and  others  by  the  Combustion  Engineering  Corpora- 
tion. As  the  plants  are  hxrated  at  widely  separated  points 
they  naturally  operate  on  a  wide  range  of  fuels  and  under 
ven-  different  o[)erative  conditions.  The  test  reports  and  the 
operative  figures  would  indicate  that  the  results  obtained  are 
very  generally  satisfactory.  From  the.se  tests  important  in- 
formation was  obtained  in  regard  to  the  effect  of  fineness 
and  the  amount  of  moisture  in  the  coal. 

Other  Factors 

Additional  points  taken  up  in  the  paper  include  the  de- 
sign and  construction  of  furnaces,  burners  and  feeders;  the 
advantages  and  disadvantages  of  firing  direct  from  the  pul- 
verizer; the  costs  of  installation;  slagging,  deterioration  of 
brick  work  and  a.sh  disposal;  also  a  comparison  of  operating 
costs  between  stoker  equipped  plants  and  these  arranged  to 
burn  powdered  coal. 


Step    Ladder    for   Car   Shops 

BY  AUSTIN  G.  JOHNSON 
Mec-haniral  Engineer,   Duluth   &   Iron   Range 

Step  ladders  for  use  in  car  shops  .should  be  strongly  cov- 
structed  with  the  legs  spread  well  apart  in  both  directions,  c 
make  them  as  stable  as  possible.  It  is  difficult  to  meet  thc.-e 
requirements  without  increasing  the  weight  of  the  ladder  . 
much  that  one  man  cannot  handle  it.  This  difficulty  h  - 
Ix'en  overcome  in  the  design  used  in  the  .shops  of  the  Dulu.  , 


[^ ^,^^ rc-^S^-j 

A  Ladder  Which   Can   Easily   Be   Moved   by  One   Man 


\;  Iron  Range,  which  is  .shown  in  the  drawing.  The  featur 
of  the  ladder  is  the  pair  of  wheels  placed  on  the  back  leg-. 
These  wheels  arc  off  the  floor  when  the  ladder  is  in  use.  It;: 
when  it  is  to  be  moved  the  ladder  is  tijiiied  back  so  that  i!  c 
wheels  come  in  contact  with  the  lloor.  In  this  position  t;u- 
ladtler  can  be  handled  like  a  wheelbarrow  and  one  man  <  i:. 
easily  move  it  from  place  to  place. 


Boiler  Ruptures  With  Man  in  Firebox 

Here  is  a  real  freak  story — the  case  of  a  boiler  that  "wx 
up"  while  an  inspector  was  going  peacefullx'  aI)Out  his  w<' 
in  the  firebox,  and  with  no  pressure  uj). 

The  boiler  was  of  the  stationary  locomotive  type  and  li 
l)een  out  of  service  a  long  time.  At  the  time  of  the  explo.->i> 
the  inspector  was  inside  the  firebox  searching  for  defects,  .n 
he  certainly  found  one.  He  was  naturally  rather  start  1- 
to  hear  a  report  like  the  discharge  of  a  cannon  and  at  fi; 
thought  that  a  .stick  of  dynamite  had  exploded.  He  foun 
however,  that  a  furnace  sheet  had  ri{)ped  open  for  a  leni. 
of  about  .50  in.  directly  through  a  weld  that  had  been  m. 
in  the  sheet.  The  rupture  extendcxi  about  equal  distant 
on  either  side  of  the  part  built  up  by  welding. 

The  explanation  of  this  jx'culiar  occurrence  is  thought 
be  that  the  sheet  had  l)een  overheated  in  the  welding  proci 
crystallized,  and  was  therefore  under  a  .severe  shrink, 
strain.  The  defective  part  was  i)ractically  free  of  scale.  '1 
handhole  plates  at  the  bottom  of  the  boiler  were  off,  but  t 
manhole  plate  had  been  re[)laced. 

.\ccording  to  the  insjjcctor  the  condition  represented  by  t. 
boiler,   so  .strikingly   demon.strated   in   this   case,   may  h; 
resulted  in  .some  disastrous  explosions  that  have  occurred, 
causes  of  which  have  never  been  determined.    The  incid 
is  certainly  a  forceful  demonstration  of  the  dangerous  stre 
that  may  result  from  improjjer  heating  in  the  welding  prcK 

This  is  an  authentic  report  published  in  Power  of  an 
currence  at  the  plant  of  the  Calco  Company,  Bound  Bn. 
X.  J.,  where  the  two  boilers  were  examined  by  an  inspc 
of  the  Fidelity  and   Casualty   Company   for  the  Stand 
Bitulithic  Company,  who  contemplated  their  purchase. 
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Adaptable  90 -In.  Journal -Turning  Lathe 


1\  view  of  the  unavoidably  hi.<,'h  cost  of  heavy  machine  tools 
it  is  essential  that  they  be  used  as  large  a  proportion  of 
the  time  as  possible  and  this  object  is  the  more  easily 
UKomplished  the  greater  the  number  of  operations  that  can 
hi-  performed  on  one  machine.  Adaptal)ility  is  a  valuable 
feature  of  the  new  9()-in.  locomotive  journal-hithe  m;i(le  In 
the  Xiles-iiement-Pond  Com])any,  New  York.    The  machine 
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General    View    of    Niles- Bement-Pond    90-ln.    Journal-Lathe 

lias  a  swing  of  90  in.  to  take  the  largest  driving  wheels  and 

can  \)e  used  to  turn  either  driving  or  trailer  wheel  journals 

nith  the  wheels  mounted.    Provision  is  also  made  to  turn 

crank-pins  in  place  or  to  bore  crank-pin  fits  in  wheel  centers. 

The  machine   in  general  consists   of   a   bed  on   which   is 

mounted  a  headstock,  tailstock  and  carriages,  and  to  facili- 

t  te  getting  the  work  into  the  machine,  both  the  headstock 

■  nd  tailstock  are  adjustable  along  the  lied.    The  machine  is 

arranged  to  turn  two  inside  journals  at  one  time,  or  one  out- 

vde  trailer  journal,  it  being  necessary  to  reverse  the  wheels 

hei    the  opposite  trailer  journal  is  being  turned. 

The  machine  is  driven  by  a  15-hp.  motor,  mounted  on  the 

h'.'adstock  and  carried  on  slide  rails.    Drive  from  the  motor 

passes  through  the  medium  of  a  belt  to  a  back  shaft  carried 

ring  oiling  bearings,  mounted  on  the  back  of  the  head- 

'ick.    The  jackshaft  drives  through  a  speed  box  but  at  high 

:.ieed  the  drive  is  directly  through  the  jackshaft.    By  means 

' '  a  positive  tooth  clutch  and  through  sliding  gears  in  the 

V  >eed  box,  three  other  changes  of  speed  are  obtained.    The 

illey  on  the  jackshaft  is  provided   with   a   friction   clutch 

iiich  eliminates  the  necessity  of  stopping  the  motor  when 

langing  speeds.    On  the  forward  end  of  the  jackshaft   is 

'Tried  a  pulley  from  which  power  is  transmitted  bv  a  belt 


running  directly  around  the  face-plate.  A  tightener  pulley  is 
supplied  for  this  belt  and  is  held  up  to  engagement  with  the 
belt  through  the  medium  of  a  compression  spring.  This 
double  belt  drive  as  descril)ed  jK-rforms  a  valuable  function 
in  tending  to  eliminate  chatter  and  t(K)l  marks  on  the  turned 
journals.  Suitable  sheet  iron  or  w(jvcn  guards  protect  the 
belt  leading  from  the  motor  to  the  jackshaft.  as  well  as  the 
belt  leading  from  tlie  jackshaft  to  the  face-plate.  A  (»-in. 
belt  is  used  to  drive  from  the  motor  to  the  jackshaft  and  a 
6-in.  belt  from  the  jackshaft  to  the  face-plate.  The  face- 
plate .speeds  obtainable  are  from  20  to  60  r.p.m. 

The  levers  for  controlling  the  friction  clutch  and  speed 
changes  arc  brought  to  the  front  of  the  machine  within  easy 
reach  of  the  operator.  The  face-plate  revolves  on  a  stationary 
spindle  member,  and  with  this  construction  the  headstock 
center  is  a  dead  center.  The  tailstock  is  of  the  tyj>e  usually 
furnished   on  large  engine  lathes  and   merely   supi>orts  the 


Rear  View   Showing    Method   of   Driving 

work  on    an    adjustable    spindle    which    is    arranged   to   be 
clamped. 

The  carriage  details  consi.st  of  a  large  l)ase,  located  in  a 
lixed  jiosition  between  the  driving  wheels.  On  this  base  are 
mounted  two  sets  of  carriage  rests  and  tool  slides  f(jr  turning 
simultaneously  two  inside  journals,  up  to  22  in.  lonu.  'Jhe 
tool  rests  have  power  longitudinal  feeds  and  power  cross 
feed  for  facing  hub  liners.    For  turning  outside  journal>  a 
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separate  rest  is  provided  which  is  mounted  on  a  base  adjacent 
to  the  tailstock. 

The  feed  is  driven  from  a  gear  whose  teeth  are  cut  di- 
rectly in  a  steel  bushing  member  carried  in  the  face-plate. 
This  gear  engages  a  gear  carried  on  a  shaft  brought  up  to 
the  front  of  the  headstock,  and  from  this  shaft,  through  a 
medium  of  bevel  gears  and  a  diagonal  shaft,  feed  is  trans- 
mitted through  a  feed  box  where  feed  variation  is  obtainable, 
and  from  the  head  through  a  spline  shaft  extending  along 
the  front  of  the  bed.  From  this  shaft  power  is  transmitted 
for  either  the  inside  or  the  outside  journal  turning  operations. 

Provision  is  made  so  that  hub  liners  may  be  faced  by  either 
hand  or  power  feed.  The  journal  turning  operations  also 
have  both  power  and  hand  feed.  The  carriage  detail  parts 
are  arranged  so  that  burnishing  tools  may  be  used  for  either 
the  inside  or  outside  journals.  For  turning  driving  axles, 
an  attachment  is  furnished  arranged  to  be  bolted  to  the  face- 


Turning  a   Pair  of  Inside  Journals 

plate  and  adjusted  radially,  and  having  an  extended  arm 
which  projects  out  between  the  spokes  of  the  driving  wheels 
and  clamps  around  the  spokes.  When  the  driver  sets  are  in 
place  in  the  machine  the  headstock  is  properly  supported  in 
a  suitable  bushing  carried  in  the  stationary  spindle. 

When  trailer  sets  are  to  be  turned,  the  left-hand  journal  is 
pocketed  into  the  recess  in  the  fixed  spindle  and  the  adjust- 
able spindle  drawn  back  into  the  stationary  spindle,  so  as  to 


properly  support  the  axle.  The  other  end  of  the  axle  is 
carried  on  the  tailstock  spindle.  Trailer  sets  are  chucked  by 
the  same  means  as  the  driver  sets. 

The  face-plate  is  made  so  that,  in  itself,  it  is  practically 
perfectly  balanced,  and  therefore  when  handling  trailer  sets, 
the  entire  job  will  be  in  balance,  insuring  smooth  journals 


Crank-pin    Turning    or    Boring    Attachment 

free  from  chatter  marks.  An  adjustable  counterweight  is 
furnished  for  the  face-plate  so  as  to  accurately  balance  up 
the  entire  job  when  turning  journals  of  a  pair  of  drivers. 
This  adjustable  counterweight  may  be  set  in  one  of  two 
positions  so  as  to  properly  balance  up  wheels  with  either  a 
right  or  left-hand  lead. 

In  order  to  facilitate  the  work  of  getting  either  drivers  or 
trailers  into  the  machine,  both  the  headstock  and  the  tail- 
stock  are  made  adjustable  along  the  bed  by  means  of  5-hp. 
motors  through  the  medium  of  friction  clutches,  thereby 
allowing  the  carriage  bases  to  remain  in  a  fixed  p>osition. 
In  addition  to  journal  turning,  the  machine  is  also  arranged 
so  that  quartering  attachments  can  be  bolted  to  both  the  head- 
stock  and  tailstock,  as  well  as  a  crank-pin  turning  attachment. 

The  maximum  swing  of  the  lathe  is  90  in.,  the  maximum 
distance  between  the  face-plate  and  tailstock  center  being 
10  ft.  and  the  maximum  distance  between  the  centers  11  ft. 


Easily  Detachable  Hand  Rail  Column 


THE  illustration  shows  a  new  hand  rail  column  designed 
for  strength  and  reliability  and  at  the  same  time  in- 
tended to  be  easily  detachable.  It  has  proved  its  value 
by  extended  tests  on  locomotives  under  actual  service  condi- 
tions. 

As  in  the  case  of  the  ordinary  type  of  one-piece  hand  rail 
column,  a  stud,  screwed  into  the  boiler  shell,  extends  out- 
ward through  the  lagging  and  jacket  and  engages  the  base  of 
the  colurrm.  The  column  itself  consists  of  three  parts:  first, 
a  bottom  section  of  cylindrical  form  with  a  base  enlarged  and 
provided  with  a  threaded  socket  to  receive  the  stud,  the  op- 
posite end  of  the  bottom  section  being  threaded  to  engage  the 
standard  pipe  coupling  which  joins  the  two  sections  of  the 
column;  second,  the  loop  or  eye  portion  of  the  column  is 
threaded  at  its  lower  end  to  engage  the  pipe  coupling  pre- 
viously mentioned;  third,  a  1^  in.  pipe  coupling  joins  to- 
gether the  top  and  bottom  sections  of  the  hand  rail  column. 
The  relation  of  the  respective  parts  to  one  another  and  the 
method  of  disconnecting  the  upper  and  lower  sections  are 
plainly  shown  in  the  illustration. 


This  hand  rail  column  is  neat  in  appearance  and  enables 
the  workman  to  disconnect  the  top  and  bottom  sections  of  the 


Cast  /rca 


'^  /^  Utrtt  *»r  Ct€ff/i/tf 


Simplicity  and   Easy  Removal  Feature  New  Hand   Rail   Colum"' 

column,  move  the  eye  or  loop  portion  of  the  column  out  of 
the  way,  unscrew  the  base  section  and  detach  the  jacket,  lig- 
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g'ag  and  so  forth  and  perform  necessary  work  on  the  shell  of 
ti  e  boiler  without  disconnecting  or  removing  the  hand  rail. 
Many  railroads  utilize  hand  rails  as  conduits  for  head  light 
V  ring  and  the  sectional  hand  rail  column  avoids  the  neces- 
s  y  of  removing  these  wires  preliminary  to  lagging  removal. 
An  additional  advantage  is  due  to  the  fact  that  the  sectional 
h  nd  rail  column  allows  the  hand  rail  itself  to  be  made  in 
oi.e  piece,  if  desired.  This  provides  a  safer  rail  than  is  some- 
times the  case  where  short  sections  are  used.    In  the  case  of 


railing  on  the  front  end  of  the  smoke  box,  the  rail  can  be  re- 
moved and  repaired  without  opening  up  the  front  end. 

Practical  experience  with  this  type  of  sectional  hand  rail 
column  has  indicated  that  it  is  just  as  safe  as  the  solid  one 
piece  type  and  that  the  labor  saved  on  occasions  where  re- 
pairs are  to  be  made  which  require  the  removal  of  the  jacket 
will  pay  for  the  improved  type  of  column  within  a  short  time. 
This  device  is  covered  by  a  patent,  held  by  C.  B.  Baker, 
3865a  Flad  avenue,  St.  Louis,  Mo. 


Device  for  Cutting  Gear  Pattern  Teeth 


THE  Oliver  Machinery  Company,  Grand  Rapids,  Mich., 
has  recently  developed  a  special  attachment  for  its  No. 
102  pattern  milling  machine,  to  aid  in  cutting  spiral, 
spur,  bevel  and  worm  gears.  As  shown  in  the  illustration 
this  attachment  includes  a  14-in.  universal  dividing  head  with 
tail  stock,  index  plate,  index  chart,  two  face  plates,  a  set  of 
raising  blocks,  recessing  change  gears,  quadrant  and  connect- 
ing mechanism  between  table  and  dividing  head.  The 
machine  is  so  arranged  that  in  cutting  spirals  the  grea  pat- 
tern rotates  according  to  the  spiral  as  the  cutting  progresses 
from  the  back  to  the  front  edge.  This  produces  an  accurate 
tooth  form  which  would  be  extremely  difficult  to  produce  by 
hand. 

The  pattern  shown  in  the  illustration  is  for  a  spiral  gear 
33  in.  in  diameter  and  having  a  10-in.  face.  By  means  of 
this  gear  cutting  attachment  all  teeth  are  machined  alike  and 
uniformly  spaced  and  the  time  required  for  the  operation  is 
obviously  much  less  than  would  be  needed  to  form  the  teeth 
by  hand.     In  addition  the  accuracy  obtained  is  greater. 

While  railroad  shops  would  seldom  if  ever  be  required 
to  make  patterns  as  large  as  the  one  illustrated  the  device 
can  be  used  for  smaller  gear  patterns  of  various  kinds  and 
is  distinctly  a  time  and  labor  saving  device.  Where  condi- 
tions are  such  that  any  considerable  number  of  gear  patterns 
are  to  be  cut  the  device  is  one  which  will  save  its  cost 
many  times  over. 


Oliver  Gear  Pattern  Cutting  Attachment 


Divided  Machine  Vises  Adjustable  in  Height 


THE  divided  machine  vises  illustrated  are  adjustable  in 
height  and  have  an  unlimited  length  of  span.    They 
have  been  developed  recently  for  use  on  planing,  mill- 
ing, shaping,  drilling,  and  other  machine  tables  in  place  of 
the  ordinary  parallel  vises,  clamps  and  bolts.   As  shown  they 
overcMne  the  common  deficiency  of  limited  base  plate  lengths. 


O.  Z.   Divided   iS^achtne  Vftes 


The  jaws  can  be  placed  parallel  or  crosswise  or  in  any  other 
position  required  by  the  shape  of  the  work  and  are  adapted 
to  holding  parallel,  taper  or  irregular  parts.  The  depth  of 
the  jaws  from  the  top  to  the  bottom  is  considerably  greater 
than  in  ordinary  vises  and  enables  top-heavy  work  to  be 
clamped  with  security. 

The  body  and  jaw  of  each  vise  is  made  of  cast  iron,  the 
jaw  being  faced  with  hard  steel,  with  a  serrated  surface  to 
afford  a  good  grip.  The  screw  is  made  of  steel  with  right 
and  left-hand  threads;  the  left-hand  threads  run  in  a  solid 
nut  on  the  moving  jaw,  and  the  right-hand  in  the  nut  secured 
to  the  body.  Therefore  for  each  iwoluticm  of  the  screw  a 
movement  of  the  jaws  is  obtained  equal  to  twice  the  pitch 
of  the  screw,  thus  insuring  rapid  action.  The  jaw  is  held 
to  the  body  by  a  sliding  V,  properly  fitted  and  an  adjustable 
steel  gib  and  screws  provide  the  necessary  adjustments  for 
wear. 

In  operation  the  combined  parallel  and  downward  move- 
ment of  the  two  jaws  forces  the  part  held  down  to  the  table 
or  parallels  and  saves  the  operator  from  using  a  hammer, 
an  objectionable  practice.  The  divided  machine  vises  are 
made  by  O.  Zernickow,  New  York,  and  can  be  furnished  in 
three  sizes  with  jaw  widths  of  2  3/16  in.,  5  in.  and  10  in., 
respectively.  The  heights  of  the  vise  jaws  in  the  top  position 
are  2>4  in.,  4>'^  m.  and  7  in.,  the  length  of  table  occunied  by 
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separate  rest  is  provided  which  is  mounted  on  a  base  adjacent 
to  the  tailstock. 

The  feed  is  driven  from  a  gear  whose  teeth  are  cut  di- 
rectly in  a  steel  bushing  meml:)er  carried  in  the  face-plate. 
This'  gear  engages  a  gear  carried  on  a  shaft  brought  up  to 
the  front  of  the  headstock,  and  from  this  shaft,  through  a 
medium  of  bevel  gears  and  a  diagonal  shaft,  feed  is  trans- 
mitted through  a  feed  box  where  feed  variation  is  obtainable, 
and  from  the  head  through  a  spline  shaft  extending  along 
the  front  of  the  bed.  From  this  shaft  power  is  transmitted 
for  either  the  inside  or  the  outside  journal  turning  operations. 

Provision  is  made  so  that  hub  liners  may  be  faced  by  either 
hand  or  f>ower  feed.  The  journal  turning  operations  also 
have  both  power  and  hand  feed.  The  carriage  detail  parts 
are  arranged  so  that  burnishing  tools  may  be  used  for  either 
the  inside  or  outside  journals.  For  turning  driving  axles, 
an  attachment  is  furnished  arranged  to  be  bolted  to  the  face- 


^      o-  mi 

/*--yi.     1 

1  ■ 

Turning    a    Pair   of    Inside    Journals 

plate  and  adjusted  radially,  and  having  an  extended  arm 
which  projects  out  between  the  spokes  of  the  driving  wheels 
and  clamps  around  the  spokes.  When  the  driver  sets  are  in 
place  in  the  machine  the  headstock  is  properly  supported  in 
a  suitable  bushing  carried  in  the  stationary  spindle. 

When  trailer  sets  are  to  be  turned,  the  left-hand  journal  is 
pocketed  into  the  recess  in  the  fixed  spindle  and  the  adjust- 
able spindle  drawn  back  into  the  stationary  spindle,  so  as  to 


properly   support  the  axle.    The  other  end   of   the   axle 
carried  on  the  tailstock  spindle.   Trailer  sets  are  chucked  i ; 
the  same  means  as  the  driver  sets. 

The  face-plate  is  made  so  that,  in  itself,  it  is  practical 
])erfectly  balanced,  and  therefore  when  handling  trailer  sc' 
the  entire  job  will  be  in  balance,  insuring  smooth  jouni  , 


Crank-pin    Turning     or     Boring     Attachment 

free  from  chatter  marks.  An  adjustable  counterweight  i- 
furnished  for  the  face-plate  so  as  to  accurately  balance  u;. 
the  entire  job  when  turning  journals  of  a  pair  of  driver-. 
This  adjustable  counterweight  may  be  set  in  one  of  two 
positions  so  as  to  properly  balance  up  wheels  with  either  .i 
right  or  left-hand  lead. 

In  order  to  facilitate  the  work  of  getting  either  drivers  or 
trailers  into  the  machine,  both  the  headstock  and  the  tail- 
stock  are  made  adjustable  along  the  bed  by  means  of  5-li|>. 
motors  through  the  medium  of  friction  clutches,  thereby 
allowing  the  carriage  bases  to  remain  in  a  fixed  position. 
In  addition  to  journal  turning,  the  machine  is  also  arranged 
so  that  quartering  attachments  can  be  bolted  to  both  the  head- 
stock  and  tailstock,  as  well  as  a  crank-pin  turning  attachment. 

The  maximum  swing  of  the  lathe  is  90  in.,  the  maximum 
distance  between  the  face-plate  and  tailstock  center  being 
10  ft.  and  the  maximum  distance  between  the  centers  11  ft. 


Easily  Detachable  Hand  Rail  Column 


THE  illu.stration  .shows  a  new  hand  rail  column  designed 
for  strength  and  reliability  and  at  the  same  time  in- 
tended to  be  easily  detachable.    It  has  proved  its  value 
by  extended  tests  on  locomotives  under  actual  service  condi- 
tions. 

As  in  the  case  of  the  ordinary  type  of  one-piece  hand  rail 
column,  a  stud,  screwed  into  the  boiler  shell,  extends  out- 
ward through  the  lagging  and  jacket  and  engages  the  base  of 
the  column.  The  column  itself  consi.«^ts  of  three  parts:  first, 
a  bottom  .section  of  cylindrical  form  with  a  base  enlarged  and 
j)rovided  with  a  threaded  socket  to  receive  the  stud,  the  op- 
posite end  of  the  bottom  section  being  threaded  to  engage  the 
standard  pipe  coupling  which  joins  tlie  two  sections  of  the 
column;  second,  the  loop  or  eye  portion  of  the  column  is 
threndcd  at  its  lower  end  to  engage  the  [)ipe  cou])ling  pre- 
viously mentioned;  third,  a  IJ-j  in.  pipe  coupling  joins  to- 
gether the  top  and  bottom  .sections  of  the  hand  rail  column. 
The  relation  of  the  respective  parts  to  one  another  and  the 
method  of  disconnecting  the  upper  and  lower  sections  are 
plainly  show-n  in  the  illustration. 


This  hand  rail  column  is  neat  in  appearance  and  enai)K5 
the  workman  to  disconnect  the  top  and  bottom  sections  of  t!ie 


Ca.sr  /r. 


Ca.if  /rtvt 


Simplicity  and   Easy  Removal  Feature  New  Hand   Rail  Colun- 

column,  move  the  eye  or  loop  portion  of  the  column  out    i 
the  way,  unscrew  the  base  section  and  detach  the  jacket,       - 
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ig  and  so  forth  and  ptrrform  necessary  work  on  the  shell  of 
_■  boiler  without  disconnecting  or  removing  the  hand  rail. 
Many  railroads  utilize  hand  rails  as  conduits  for  head  light 
ring  and  the  sectional  hand  rail  column  avoids  the  neces- 
V  of  removing  these  wires  preliminary  to  lagging  removal. 
J  additional  advantage  is  due  to  the  fact  that  the  sectional 
nd  rail  column  allows  the  hand  rail  itself  to  be  made  in 
L'  piece,  if  desired.  This  provides  a  safer  rail  than  is  some- 
iics  the  case  where  sliort  sections  are  used.     In  tlie  case  of 


railing  on  the  front  end  of  the  smoke  box,  the  rail  can  be  re- 
moved and  repaired  without  opening  up  the  front  end. 

Practical  experience  with  this  type  of  sectional  hand  rail 
column  has  indicated  that  it  is  just  as  safe  as  the  solid  one 
piece  type  and  that  the  labor  saved  on  occasions  where  re- 
})airs  are  to  l;e  made  which  require  the  removal  of  the  jacket 
will  pay  for  tlie  improved  type  of  column  within  a  short  time. 
This  device  is  covered  by  a  patent,  held  by  C.  B.  Baker, 
38()5a  Flad  avenue.  St.  Louis.  Mo. 


Device  for  Cutting  Gear  Pattern  Teeth 


THE  Oliver  Machinery  Company,  Grand  Rapids,  Mich., 
has  recently  developed  a  special  attachment  for  its  No. 
102  pattern  milling  machine,  to  aid  in  cutting  spiral, 
spur,  bevel  and  worm  gears.  As  shown  in  the  illustration 
this  attachment  includes  a  14-in.  universal  dividing  head  with 
tail  stock,  index  plate,  index  chart,  two  face  plates,  a  set  of 
raising  blocks,  recessing  change  gears,  quadrant  and  connect- 
ing mechanism  between  table  and  dividing  head.  The 
machine  is  so  arranged  that  in  cutting  .-spirals  the  grea  j>at- 
tern  rotates  according  to  the  spiral  as  the  cutting  progresses 
from  the  back  to  the  front  edge.  This  [produces  an  accurate 
tof)th  form  which  would  be  extremely  difficult  to  produce  by 
hand. 

The  pattern  shown  in  the  illustration  is  for  a  spiral  gear 
33  in.  in  diameter  and  having  a  10-in.  face.  By  means  of 
this  gear  cutting  attachment  all  teeth  are  machined  alike  and 
uniformly  spaced  and  the  time  required  for  the  operation  is 
obviously  much  less  than  would  be  needed  to  form  the  teeth 
by  hand.     In  addition  the  accuracy  obtained  is  greater. 

While  railroad  shops  would  seldom  if  ever  be  required 
to  make  patterns  as  large  as  the  one  illustrated  the  device 
can  be  used  for  smaller  gear  patterns  of  various  kinds  and 
is  distinctly  a  time  and  labor  saving  device.  Where  condi- 
tions are  such  that  any  considerable  number  of  gear  patterns 
are  to  be  cut  the  device  is  one  which  will  save  its  cost 
manv  times  over. 
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Oliver  Gear  Pattern  Cutting  Attachment 


Divided  Machine  Vises  Adjustable  in  Height 


THE  divided  machine  vises  illustrated  are  adjustable  in 
height  and  have  an  unlimited  length  of  span.    They 
»  have  been  developed  recently  for  use  on  planing,  mill- 

ing, shaping,  drilling,  and  other  machine  tables  in  place  of 
the  ordinary  parallel  vises,  clamps  and  bolts.  As  showTi  they 
overcome  the  common  deficiency  of  limited  base  plate  lengths. 


The  jaw's  can  be  placed  parallel  or  crosswise  or  in  any  other 
position  required  by  the  shape  of  the  work  and  are  adapted 
to  holding  parallel,  taper  or  irregular  parts.  The  depth  of 
the  jaws  from  the  top  to  the  bottom  is  considerably  greater 
than  in  ordinary  vises  and  enables  top-heaxy  work  to  be 
clamped  with  security. 

The  body  and  jaw  of  each  vise  is  made  of  cast  iron,  the 
jaw  being  faced  with  hard  steel,  with  a  serrated  surface  to 
afford  a  good  grip.  The  screw  is  made  of  steel  with  right 
and  left-hand  threads;  the  left-hand  threads  run  in  a  solid 
nut  on  the  moving  jaw,  and  the  right-hand  in  the  nut  secured 
to  the  body.  Therefore  for  each  revolution  of  the  screw  a 
movement  of  the  jaws  is  obtained  equal  to  twice  the  pitch 
of  the  screw,  thus  insuring  rapid  action.  The  jaw  is  held 
to  the  body  l)y  a  sliding  V,  properly  fitted  and  an  adjustable 
steel  gib  and  screws  provide  the  necessary  adjustments  for 


wear. 


O.  Z.   Divided    IVIachine  Vises 


In  operation  the  combined  parallel  and  downward  move- 
ment of  the  two  jaws  forces  the  part  held  down  to  the  table 
or  parallels  and  saves  the  oj^erator  from  using  a  hammer, 
an  objectionable  practice.  The  divided  machine  vises  are 
made  by  O.  Zcrnickow,  New  York,  and  can  be  furnished  in 
three  sizes  with  jaw  widths  of  2  3/16  in.,  5  in.  and  10  in., 
respectively.  The  heights  of  the  vise  jaws  in  the  top  position 
are  2' <  in.,  4' j  in.  and  7  in.,  the  length  of  table  occupied  bv 
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each  jaw  being  4^^  in.,  8^^  in.  and  13  in.,  respectively,  replace  damaged  ones.  The  largest  size  of  the  machine  vises 
The  vises  are  supplied  complete  with  operating  levers  and  is  provided  with  two  slots  and  four  cross  plates,  so  that  it 
as  the  parts  are  interchangeable  new  parts  can  be  ordered  to     will  suit  tables  with  varying  distances  between  slot  center;^ 


-  ' 


Power  Sheet  Metal  Squaring  Shear 


THE  Niagara  Machine  &  Tool  Works,  Buffalo,  N.  Y., 
has  recently  developed  a  power  squaring  shear  designed 
.:'  J  to  cut  sheet  metal  up  to  %  in.  thick  by  96  in.  long. 

•  ".  The  crosshead  of  the  machine  is  heavy  and  of  the  box  section 
;  V^V  tyP^-    It  is  guided  in  broad,  liberally  proportioned  ways,  the 

....    proper  arrangements  being  made  for  counter-balancing.   The 

' '':  ..  main  shaft  and  eccentrics  are  forged  in  one  piece  from  a 

.  :  :'  tough  grade  of  steel.  The  clutch  block  is  made  of  a  hammered 

■    ;„  steel   forging  and   is  equipped   with   hardened   and  ground 

/removable  striking  jaws,  as  well  as  with  hardened  back-lash 

•  .  ;  jaws.  The  clutch  wheel  is  bronzed-bushed  and  provided  with 

V  hardened  and  ground  removable  striking  faces  with  a  back- 

.  vlash  pin.    The  center  bearings  for  the  main  shaft  are  two  in 

.-;;  number,  placed  as  close  as  possible  to  the  eccentrics  and 

•  ':'■  holddown  cams  so  as  to  give  the  greatest  possible  support. 
.:'  ; ;,  Cams  are  provided  to  lift  the  holddown  positively,  as  well 

;  f-^-as  to  hold  it  down  positively.   These  cams  are  liberally  pro- 

V;'.' portioned  and  bear  against  hardened  steel  rollers  lubricated 

;.  V  .through  hollow  pins.   The  holddown  rods  are  provided  with 

.':'  springs  to  compensate  for  various  thicknesses  of  plates. 

":  '  Brakes,  lined  with  asbestos  fibre  are  furnished,  the  brakes 
being  made  in  two  hinged  halves  and  equipped  with  an  auto- 

■  V  ,  matic  spring  take-up  for  wear. 

The  bed  of  the  machine  is  exceptionally  wide  and  heaw, 
being  screwed  and  doweled  in  place.  The  housings  are  of 
massive  construction  and  do  not  require  stay  rods  for  cutting 
the  maximum  capacity  rating.    Stay  rods  and  stay  rod  lugs 

:  are  furnished  on  special  order  only.  All  gears  for  this  ma- 
chine are  cut  and  provided  with  suitable  guards.  The  pinions 
are  made  of  hammered  steel  and  are  large  enough  to  afford 
ample  bearing  surface  and  long  life.    Counter-balance  rods 

"  are  regularly  placed  so  as  to  pass  outside  of  the  housings 
and  not  to  interfere  with  the  work.    A  complete  set  of  front, 

:'        side,  bevel  and  slitting  gages  is  provided;  also  a  patented 

:.:       automatic  screw  adjusting  back  gage. 


The  driving  mechanism  for  the  machine  is  overhead,  out 
of  the  way  of  the  operator.  Pressure  of  the  cutter  bar  toward 
the  back  is  taken  up  by  solid  metal  and  not  by  loose  gibs. 
A  30-hp.  motor  is  required  to  drive  this  power  squaring: 
shear  in  conjunction  with  a  double  gear  giving  a,  ratio  of 
15  to  1.   The  flywheel  is  52  in.  in  diameter  with  a  9  in.  face 
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Niagara    Power   Squaring    Shear 


and  weighs  2,300  lb.  The  pulleys  are  36  in.  by  9  in.  and 
run  at  a  speed  of  240  r.p.m.  With  a  24-in.  gap  this  machine 
weighs  54,000  lb.  and  with  a  36-in.  gap  61,000  lb.  The 
floor  space  required  is  132  in.  by  197  in.,  the  overall  height 
being  123  in. 


EHminating   Blow    Holes    in    Thermit   Welds 


ANEW  grade  of  molding  material  has  been  developed 
recently  by  the  Metal  &  Thermit  Corporation,  New 
iTork,   and  used  to  prevent  blow  holes  and   assure 
sound  Thermit  welds.    It  is  designated  as  "Thermit  Molding 
Material,"  being  quite  different  from  ordinary  molding  ma- 
terial, and  is  recommended  for  all  Thermit  welding  work. 

The  design  of  the  new  molding  material  is  based  on  the 
theory  that  good  silica  sand  will  stand  the  heat  of  the  Thermit 
reaction  and  that  the  weakness  in  all  molding  material  is 
the  clay  binder.  There  should  be  as  little  clay  as  possible  in 
the  mixture  in  order  to  make  the  mold  more  refractory  and  to 
increase  its  porosity  and  it  is  logical,  therefore,  to  use  plastic 
clay,  instead  of  a  fire  clay,  as  formerly.  The  sand  and  plastic 
clay  are  ground  together  in  a  foundry  pan  or  Moller,  with  the 
intention  of  coating  each  grain  of  sand  with  a  minimum 
thickness  of  clay.  This  has  resulted  in  a  good,  clean  mold- 
ing material  which  should  be  rammed  hard  in  the  mold.  It 
will  stand  up  well  under  the  preheating  flame,  and  is  ex- 
tremely porous  to  the  gases  generated  in  the  mold,  resulting 
in  a  sound  weld  with  a  clean  exterior.  Although  suitable 
molding  material  can  be  made  by  increasing  the  clay  content 
slightly  and  mixing  the  clay  and  sand  thoroughly  by  hand,  it 


is  not  as  good  as  that  made  with  a  smaller  clay  content  in 
the  foundry  pan  or  Moller. 

The  mixture  now  being  used  is  composed  of  the  following : 
3  parts  of  clean,  sharp  silica  sand,  (100  per  cent  of  which 
should  pass  through  a  screen  having  a  .03  in.  square  opening, 
and  40  per  cent  of  which  should  be  retained  on  a  screen 
having  a  .012  in.  square  opening)  mixed  with  I  part  Welsh 
Mountain  plastic  clay.  These  parts  are  first  thoroughly 
mixed  in  the  Moller  together  with  l/40th  part  glutrin  by 
volume  and  sufficient  water  (l/12th  part)  to  bring  the  mix- 
ture to  the  proper  consistency.  If  mixed  by  hand,  the  sand 
and  clay  must  be  dried  before  mixing  (being  careful  not  to 
subject  the  clay  to  a  temperature  higher  than  400  deg.  F.) 
and  thoroughly  mixed  before  adding  the  glutrin  and  water. 
The  glutrin  should  be  mixed  with  the  water  before  adding  to 
the  sand  and  clay. 

In  case  a  plastic  clay,  fatter  than  the  Welsh  Mountain,  be 
used,  the  mixing  will  have  to  be  more  thorough  and  less  clay 
will  be  used.  Welsh  Mountain  clay  is  being  used  in  the 
present  mixture  because  in  carefully  run  tests  it  has  proved 
to  be  the  most  refractory.  The  use  of  the  new  molding  ma- 
terial necessitates  harder  packing  next  to  the  weld;  in  fact, 
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the  regular  Thermit  rammer  may  be  supplemented  by  the  use, 
for  instance,  of  a  tool  having  an  end  }i  in.  by  1^  in.,  so 
that  the  operator  may  be  able  to  peen  the  sand  next  to  the 
wax  collar  and  the  various  patterns. 

It  is  absolutely  essential,  in  the  production  of  sound  welds, 
to  be  sure  that  no  loose  sand  exists  in  the  mold  when  the 
Thermit  steel  is  poured.  This  is  why  very  hard  ramming  is 
advocated,  also  why  it  is  most  important  to  blow  out  all  loose 
material  from  the  interior  of  the  mold  by  putting  the  pre- 
heating burner  in  the  riser  before  the  heating  gate  is  plugged 
and  being  sure  that  no  sand  is  detached  by  the  operation  of 
inserting  this  heating  gate.  The  burner  should  be  removed 
from  the  riser  before  plugging  the  heating  gate,  because 
otherwise  it  may  detach  some  sand,  which  could  not  be  blown 
out  after  the  plug  is  in  place.  The  heating  gate  plug  should 
be  thoroughly  dry,  and  if  it  has  been  carried  in  stock  for  some 
time  it  should  be  warmed  before  using. 


By  perforating  the  sides  and  bottcan  of  the  mold  box,  the 
escape  of  the  gases  which  pass  through  the  molding  material 
is  greatly  facilitated.  Holes  f^  in.  in  diameter,  spaced  3  or 
4  in.  apart,  are  sufficient.  To  facilitate  the  escape  of  gas 
from  the  bottom  of  the  mold  box,  the  mold  should  rest  on 
blocks,  not  directly  upon  the  foundry  floor.  As  unnecessary 
molding  material  simply  increases  the  resistance  to  the  pas- 
sage of  gas,  the  mold  box  should  be  made  as  small  as  possible 
commensurate  with  safety.  For  example,  in  welding  a  4  in. 
by  4  in.  section,  only  about  4  in.  of  sand  is  necessary  at  all 
points,  except,  perhaps,  on  the  pouring  gate  side.  It  is  most 
important  to  thoroughly  vent  the  mold  box  by  forcing  a  rod 
or  wire  down  at  a  number  of  points  to  within  about  ^  in. 
of  the  collar.  Precautions  should  be  taken,  however,  that 
these  do  not  touch  the  collar  because  such  vent  holes  will 
fill  with  steel  and  will  therefore  prevent  instead  of  facilitate 
the  escape  of  gas. 


Cold  Junction  Compensated  Pyrometer 


THE  feature  of  a  special  interest  in  a  new  thermo-electric 
pyrometer,  placed  on  the  market  recently  by  the  Brown 
Instrument  Company,  Philadelphia,  Pa.,  is  the  method 
of  automatically  compensating  for  changes  in  cold  junction 
temperature.  This  is  an  improvement  on  the  method  of  cold 
junction  compensation  developed  by  Darling  in  England  in 
1909.  Darling  used  what  is  called  a  Briguet  spiral,  or  com- 
pound strip  of  two  metals  of  different  coefficients  of  expan- 
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Fig.   1 — Brown  Compensated    Pyrometer 

sion,  but  no  means  was  afforded  for  setting  the  instrument 
to  zero.  The  new  patented  Brown  construction  includes  a 
method  of  setting  the  instrument  to  its  proper  zero,  this  being 
clearly  shown  in  the  illustration. 

The  milli-voltage  or  e.  m.  f.  developed  by  a  thermo-couple 
!s  dependent  on  a  difference  in  temperature  between  the  hot 
and  cold  ends  of  the  thermo-couple.  To  secure  accurate  meas- 
urements of  temperature,  it  is  therefore  necessary  that  the  cold 
t*nd  of  the  thermo-couple  be  maintained  at  a  constant  tem- 
perature or  the  instrument  must  be  compensated  for  changes 
in  temperature  at  the  cold  jtmction  of  the  thermo-couple.  It 
IS  common  practice  to  use  what  are  known  as  extension  or 
compensating  leads,  as  shown  in  Fig.  2,  which  will  transfer 
the  cold  junction  from  the  binding  posts  of  the  thermo-couple 
to  a  distant  point.    Heretofore,  it  has  been  necesary  to  locate 


the  cold  junction  at  the  end  of  the  extension  of  the  compen- 
sating leads  in  a  cold  well  in  the  ground  or  in  a  compensating 
box,  where  the  temperature  can  be  maintained  constant.  In 
the  new  Brown  pyrometer  the  extension  or  compensating  leads 
are  brought  to  the  meter.  Changes  in  temperature  at  the  end 
of  the  extension  or  compensating  leads  also  take  place  in  the 
meter  itself,  which  is  compensated  for  this  change  in  tem- 
perature. 

A  Briguet  spiral  similar  to  that  used  by  Darling  is  mounted 
in  the  instrument  as  shown  and  controls  the  springs  and  mov- 
ing elements  directly.  A  second  index  is  provided  which  works 
with  changes  in  temperature  exactly  in  relation  to  the  move- 
ment of  the  pointer  controlled  by  the  Briguet  spiral  attached 
to  the  moving  element.  After  mounting  the  instrument  the 
pointer  is  set  by  the  zero  adjusting  screw  to  correspond  with 
the  index  on  the  scale.  If  the  values  for  a  thermo-couple 
have  been  determined,  based  on  a  cold  junction  of  75  deg.  F., 
the  index  will  indicate  75  deg.  F.,  provided  the  instrument 
is  subject  to  this  surrounding  temperature.  If  the  instru- 
ment pointer  does  not  correspond  with  this  index  it  is  set  ac- 
cordingly. When  the  temperature  surrounding  the  instru- 
ment and  the  cold  junction  of  the  end  of  the  compensating 
leads  at  the  instrument  rises  to  90  deg.  F.,  the  index  auto- 
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2— Diagram   Showing   Use   of  Compe«yatlng    Leads 

matically  rises  to  90  deg.  F.,  and  the  Briguet  spiral  attach- 
ment to  the  instrument  pointer  causes  it  to  move  up  to  90  deg. 
F.,  automatically  adjusting  for  the  temperature  of  the  cold 
junction  of  the  thermo-couple. 

.\ny  number  of  thermo-couples  with  their  extension  or 
compensating  leads  can  be  brought  to  the  one  instrument  hav- 
ing this  autcMnatic  ccmipensation.  Likewise,  recording  in- 
struments can  be  equipped  with  automatic  compensation  and 
means  for  offsetting  the  pointer  to  zero. 
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each  jaw  being  4J  j  in..  8^  j  in.  and  13  in.,  respectively.  replace  damaged  ones.  The  largest  size  of  the  machine  vists 
The  vises  are  supplied  complete  with  operating  levers  and  is  provided  with  two  slots  and  four  cross  plates,  so  that  i": 
as  the  parts  are  interchangeable  new  parts  can  be  ordered  to      will  suit  tables  with  varying  distances  between  slot  center 


Power  Sheet  Metal  Squaring  Shear 


THE  Niagara  Machine  &  Tool  Works.  Buffalo,  X.  Y., 
has  recently  developed  a  power  squaring  shear  designed 
to  cut  sheet  metal  up  to  ?s  in.  thick  by  96  in.  long. 
The  crosshead  of  the  machine  is  heavy  and  of  the  box  section 
type.  It  is  guided  in  I)road,  liberally  proportioned  ways,  the 
proper  arrangements  being  made  for  counter-balancing.  The 
main  shaft  and  eccentrics  are  forged  in  one  piece  from  a 
tough  grade  of  steel.  The  clutch  block  is  made  of  a  hammered 
."iteel  forging  and  is  e(iuipped  with  hardened  and  ground 
removable  striking  jaws,  as  well  as  with  hardened  back-lash 
jaws.  The  clutch  wheel  is  l)ronzed-bu>hed  and  provided  with 
burdened  and  ground  removable  striking  faces  with  a  l)ack- 
lash  pin.  The  center  bearings  for  the  main  shaft  are  two  in 
number,  placed  as  close  as  possible  to  the  eccentrics  and 
holddown  cams  so  as  to  give  the  greatest  possible  support. 
Cams  are  j)rovi(ie(l  to  lift  the  holddown  positively,  as  well 
as  to  hold  it  down  jjositively.  These  cams  are  liberally  pro- 
jKirtioned  and  bear  against  hardened  steel  rollers  lubricated 
through  hollow  pins.  The  holddown  rods  are  provided  with 
springs  to  compensate  for  various  thicknesses  of  plates. 

Brakes,  lined  with  asbestos  fibre  are  furnished,  the  brakes 
1)eing  made  in  two  hinged  halves  and  equipped  with  an  auto- 
matic spring  take-up  for  wear. 

The  bed  of  the  machine  is  exceptionally  wide  and  heavy, 
being  screwed  and  doweled  in  place,  "l  he  housings  are  of 
massive  construction  and  do  not  require  stay  rods  for  cutting 
the  maximum  capacity  rating.  Stay  rods  and  .^tav  rod  lugs 
are  furnishe<l  on  special  order  only.  All  gears  for  this  ma- 
chine are  cut  and  provided  with  suitable  guards.  The  pinions 
are  made  of  hammered  steel  and  are  large  enough  to  afford 
ample  bearing  surface  and  long  life.  Counter-balance  rods 
are  regularly  placed  so  as  to  pass  outside  of  the  housings 
and  not  to  interfere  with  the  work.  A  complete  set  of  front. 
side,  bevel  and  slittin?  gages  is  provided;  also  a  j)atented 
automatic  screw  adjusting  back  gage. 


The  driving  mechanism  for  the  machine  is  overhead,  ol 
of  the  way  of  the  operator.  Pressure  of  the  cutter  bar  towar>: 
the  back  is  taken  up  by  .'^olid  metal  and  not  by  loose  gib- 
A  30-hp.  motor  is  required  to  drive  this  power  squarin: 
shear  in  conjunction  with  a  double  gear  giving  a  ratio  o' 
15  to  1.    The  flvwheel  is  52  in.  in  diameter  with  a  9  in.  face 


Niagara    Power   Squaring    Shear 

and  weighs  2,oOO  lb.  The  pulleys  are  36  in.  by  9  in.  and 
run  at  a  speed  of  240  r.[).m  With  a  24-in.  gap  this  machin< 
weighs  54,000  lb.  and  with  a  36-in.  gap  61,000  lb.  Tht 
tloor  .«pace  required  is  132  in.  by  197  in.,  the  overall  height 
l)eing  123  in. 


Eliminating    Blow    Holes    in    Thermit    Welds 


AXIAA'  grade  of  molding  material  has  been  developed 
recently  by  the  Metal  &  Thermit  Corporation,  X'ew 
^'ork,   and   u.<ed   to  j)revent   blow  holes   and   assure 
sound  Thermit  welds.     It  is  designated  as  ''Thermit  Molding 
Material,"  being  quite  different  from  ordinary  molding  ma- 
terial, and  is  recommended  for  all  Thermit  welding  work. 

The  design  of  the  new  molding  material  is  based  on  the 
theory  that  good  silica  sand  will  stand  the  heat  of  the  Thermit 
reaction  and  that  the  weakness  in  all  molding  material  is 
the  clay  binder.  There  should  be  as  little  clay  as  jjossible  in 
the  mixture  in  order  to  make  the  mold  more  refractory  and  to 
increase  its  porosity  and  it  is  logical,  therefore,  to  use  plastic 
clay  instead  of  a  hre  clay,  as  formerly.  The  sand  and  ])lastic 
clay  are  ground  together  in  a  foundr>-  pan  or  Moller,  with  the 
intention  of  coating  each  grain  of  sand  with  a  minimum 
thickness  of  clay.  This  has  resulted  in  a  good,  clean  mold- 
ing material  which  should  be  rammed  hard  in  the  mold.  It 
will  stand  up  well  under  the  preheating  flame,  and  is  ex- 
tremely porous  to  the  gases  generated  in  the  mold,  resulting 
in  a  sound  weld  with  a  clean  exterior.  Although  suitable 
molding  material  can  be  made  by  increasing  the  clay  content 
slightly  and  mixing  the  clay  and  sand  thoroughly  bv  hand,  it 


is  not  as  good  as  that  made  with  a  smaller  clay  content  in 
the  foundry  pan  or  Moller. 

The  mixture  now  being  used  is  composed  of  the  following: 
3  j)arts  of  clean,  sharp  silica  sand,  (100  per  cent  of  which 
should  pass  through  a  screen  having  a  .03  in.  square  opening, 
and  40  per  cent  of  which  .^^hould  be  retained  on   a  screei 
having  a  .012  in.  square  opening)  mixed  with  1  part  Welsl 
Mountain   plastic   clay.      These   parts    are    first    thoroughl;. 
mi.xed  in  the  Moller  together  with   l/40th  part  glutrin  by 
volume  and  sufficient  water  (l/12th  part)  to  bring  the  mix- 
ture to  the  proper  consistency.     If  mixed  by  hand,  the  san*^ 
and  clay  must  be  dried  before  mixing  (being  careful  not  t' 
subject  the  clay  to  a  temperature  higher  than  400  deg.  F. 
:'.nd  thoroughly  mixed  before  adding  the  glutrin  and  water 
The  glutrin  should  be  mixed  with  the  water  before  adding  t' 
the  sand  and  clay. 

In  case  a  plastic  clay,  fatter  than  the  Welsh  Mountain,  b' 
u.^ed,  the  mixing  will  have  to  be  more  thorough  and  less  cla; 
will  be  used.  Welsh  Mountain  clay  is  being  used  in  th' 
present  mixture  because  in  carefully  run  tests  it  has  prove"  i 
to  be  the  most  refractory.  The  use  of  the  new  molding  ma 
terial  necessitates  harder  packing  next  to  the  weld;  in  fact. 
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l!ie  regular  Thermit  rammer  may  be  supplemented  by  the  use, 
lor  instance,  of  a  tool  having  an  end  ^  in.  by  IJ^  in.,  so 
riat  the  operator  may  be  able  to  peen  the  sand  next  to  the 
wa.x  collar  and  the  various  patterns. 

It  is  absolutely  essential,  in  the  production  of  sound  welds, 
t  l)e  sure  that  no  loose  sand  exists  in  the  mold  when  the 
•  hermit  steel  is  poured.  This  is  why  ver}-  hard  ramming  is 
ivocated,  also  why  it  is  most  important  to  l)low  out  all  loose 
naterial  from  the  interior  of  the  mold  by  putting  the  pre- 
hc-ating  burner  in  the  riser  before  the  heating  gate  is  plugged 
;ind  being  sure  that  no  sand  is  detached  by  the  operation  of 
iiij^crting  this  heating  gate.  The  burner  should  be  removed 
rrom  the  riser  before  plugging  the  heating  gate,  because 
(■iherwise  it  may  detach  some  sand,  which  could  not  be  blown 
iiut  after  the  plug  is  in  place.  The  heating  gate  i)lug  should 
]^c  thoroughly  dry.  and  if  it  has  been  carried  in  stock  for  .«ome 
lune  it  should  be  warmed  before  using. 


By  j)erforating  the  sides  and  bottom  of  the  mold  box,  the 
escape  of  the  gases  which  pass  through  the  molding  material 
is  greatly  facilitated.  Holes  -yg  in.  in  diameter,  spaced  3  or 
4  in.  apart,  are  sufficient.  To  facilitate  the  escape  of  gas 
from  the  bottom  of  the  mold  lx)x,  the  mold  should  rest  on 
blocks,  not  directly  upon  the  foundry  floor.  As  unnecessary 
molding  material  simply  increases  the  resistance  to  the  pas- 
sage of  gas,  the  mold  box  should  be  made  as  small  as  ]K>ssible 
commensurate  with  safety.  For  example,  in  welding  a  4  in. 
by  4  in.  section,  only  about  4  in.  of  sand  is  necessar\'  at  all 
])oints,  except,  i:)erhaps,  on  the  pouring  gate  side.  It  is  most 
important  to  thoroughly  vent  the  mold  box  by  forcing  a  rod 
or  wire  down  at  a  number  of  points  to  within  about  ]  j  in. 
of  the  collar.  Precautions  sliould  be  taken,  however,  that 
these  do  not  touch  the  collar  Ixxxiuse  such  vent  holes  will 
fill  with  steel  and  will  tlierefore  prevent  instead  of  facilitate 
the  escape  of  gas. 


Cold  Junction  Compensated  Pyrometer 


THE  feature  of  a  special  interest  in  a  new  thermo-electric 
])yrometer,  placed  on  the  market  recently  by  the  Brown 
Instrument  Company,  Philadelphia,  Pa.,  is  the  method 
of  automatically  compensating  for  changes  in  cold  junction 
iiinjjerature.  This  is  an  improvement  on  the  method  of  cold 
junction  compensation  developed  by  Darling  in  England  in 
lOOQ.  Darling  used  what  is  called  a  Briguet  spiral,  or  coni- 
[lound  strip  of  two  metals  of  different  coefficient.-  of  expan- 
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Fig.    1 — Brown   Compensated    Pyrometer 

^ion,  but  no  means  was  afforded  for  setting  the  instrument 
^o  zero.     The  new  patented  Brown  construction  includes  a 

aethod  of  setting  the  instrument  to  its  proper  zero,  this  being 

learly  shown  in  the  illustration. 
The  milli-voltage  or  e.  m.  f.  developed  by  a  thermo-couple 

-  dependent  on  a  difference  in  temj)erature  between  the  hot 
ind  cold  ends  of  the  thermo-couple.  To  secure  accurate  meas- 
irenients  of  tem])erature,  it  is  therefore  necessary  that  the  cold 
!id  of  the  thermo-couple  be  maintained  at  a  constant  tem- 
perature or  the  instrument  must  be  compensated  for  changes 
n  temperature  at  the  cold  junction  of  the  thermo-couple.     It 

-  common  i)ractice  to  use  what  are  known  as  extension  or 
;»mpensating  leads,  as  .^hown  in  Fig.  2,  which  will  transfer 
lie  cold  junction  from  the  binding  posts  of  the  thermo-couple 

fo  a  distant  point.     Heretofore,  it  has  been  necesarv  to  locate 


the  cold  junction  at  the  end  of  the  extension  of  the  compen- 
sating leads  in  a  cold  well  in  the  ground  or  in  a  comi)ensating 
box,  where  the  temperature  can  be  maintained  constant.  In 
the  new  Brown  pyrometer  the  extension  or  compensating  leads 
are  r)rought  to  the  meter.  Changes  in  temperature  at  the  end 
of  the  extension  or  conijXMisating  leads  also  take  place  in  the 
meter  itself,  which  is  comjK'nsated  for  this  change  in  tem- 
perature. 

A  Briguet  spiral  similar  to  that  used  by  Darling  is  mounted 
in  the  instrument  as  shown  and  controls  the  springs  and  mov- 
ing elements  directly.  A  second  index  is  provided  which  works 
with  changes  in  temperature  exactly  in  relation  to  the  move- 
ment of  the  pointer  controlled  by  the  Briguet  spiral  attached 
to  the  moving  element.  After  mounting  the  instrument  the 
pointer  is  set  b\-  the  zero  adjusting  screw  to  correspond  with 
the  index  on  the  scale.  If  the  values  for  a  thermo-couple 
have  l>een  determined,  based  on  a  cold  junction  of  75  deg.  F., 
the  index  will  indicate  75  deg.  F.,  j)rovided  the  instrument 
is  subject  to  this  surrounding  temperature.  If  the  instru- 
ment pointer  does  not  correspond  with  this  index  it  is  set  ac- 
cordingly. When  the  temperature  surrounding  the  instru- 
ment and  the  cold  junction  of  the  end  of  the  compensating 
leads  at  the  instrument  rises  to  90  deg.  F.,  the  index  auto- 
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Fig.   2— Diagram    Showing    Use   of   Compensating    Leads 

matically  rises  to  90  deg.  F.,  and  the  Briguet  si)iral  attach- 
ment to  the  instrument  ]iointer  causes  it  to  move  up  to  90  deg. 
F..  automatically  adjusting  for  the  temjx-rature  of  the  cold 
junction  of  the  thermo-couple. 

Any  number  of  thermo-couples  with  their  extension  or 
compensating  leads  can  lie  brought  to  the  one  instrument  hav- 
ing this  automatic  compensation.  Likewise,  recording  in- 
struments can  be  equipped  with  automatic  compensation  and 
means  for  offsetting  the  pointer  to  zero. 
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Gantry  Drill  for  Tank  Car  Work 


SOMETHING  new  in  the  line  of  drilling  machines  has 
been  brought  out  recently  by  William  K.  Stamets,  Pitts- 
burgh, Pa.,  in  the  gantry  drill  illustrated.   While  this 
.-.v.  machine  was  designed  and  built  for  a  tank  car  manufacturer 
■'    it  is  obviously  well  suited  for  drilling  holes  in  all  kinds  of 
Steel  plates  and  structural  steel  shapes  and  therefore  adapted 
,-  V  to  use  in  boiler  shops  and  steel  fabricating  plants.  As  shown 
•in  the  illustration,  the  drill  is  mounted  on  a  track  the  gage 
Vof  which  is  wide  enough  to  permit  the  drill  to  straddle  any 
plates  in  which  it  is  desired  to  drill  holes.   The  span  of  the 
: .  drill  and  the  gage  and  length  of  track  can  be  adapted  to  the 
:'  requirements  of  the  individual  user. 

The  drill  is  a  built-up  structure  mounted  on  four  flanged 

;  -  wheels  and  arranged  to  be  traversed  back  and  forth  on  the 

.track  by  means  of  a  motor  and  adjustable  controller  shown 

,; : '  at  the  right  of  the  illustration.   The  motor  is  rigidly  mounted 

: '.:  on  a  bracket  on  the  horizontal  frame  and  connected  through 

'suitable  reduction  gears  to  one  of  the  flanged  wheels.    As 

':   illustrated,  these  gears  are  amply  guarded. 

7      A  drilling  head  is  mounted  on  the  radial  arm,  the  latter 

being  arranged  to  swing  on  its  support  on  the  cross-beam. 

1  The  illustration  shows  only  one  radial  arm  and  one  drilling 

.     head  but  two,  three  or  four  arms  and  heads  can  be  provided 

if  desired.    Two  arms  can  readily  be  used  on  each  side  of 

the  beams  or  if  the  span  is  increased,  a  larger  number  than 

:/*'  four  radial  arms  can  be  used.   More  than  one  drilling  head 

can  be  mounted  on  each  radial  arm  if  so  desired.    In  fact 

;  the  entire  arrangement  is  exceedingly  flexible  and  can  be 

;.  adapted  to  meet  the  needs  of  any  individual  case. 

Motive  power  to  drive  the  drill  is  supplied  by  means  of 
the  motor  mounted  on  the  beam.  With  direct  current  this  can 
■  •  be  an  adjustable  speed  motor  but  with  alternating  current  a 
multi-speed  motor  is  used,  permitting  a  wide  range  of  speeds 
through  the  combination  of  the  electrically  controlled  changes 
with  the  mechanical  changes  of  the  drill  head.   Owing  to  the 


widely  varying  requirements  of  manufacturers  who  would  usc 
this  type  of  machine,  no  standard  machine  has  been  mad  2 
but  each  is  designed  and  built  on  a  special  order. 

This  gantry  drill  is  adapted  to  the  requirements  of  manu- 
facturers of  tanks,  gondolas  or  other  types  of  steel  cars  or  ii; 
fact  any  product  involving  drilling  holes  in  the  centers  o 


General  View  of  New  Gantry  Drill 

large  plates,  tanks,  vessels  or  fabricated  steel  structures. 
Drilling,  reaming  and  tapping  operations  can  be  performed 
as  with  the  ordinary  type  of  drill.  The  gantry  drill  is  heavy 
enough  to  make  clamping  to  the  rails  unnecessary  and  ar- 
rangement for  clamping  the  radial  arm  has  been  provided 
by  means  of  the  lever  indicated. 


A  Dynamometer  for  Milling  Machines 


WITH  different  combinations  of  feeds  and  speeds,  the 
efficiency  of  the  milling  machine  varies,  and  it  is 
therefore  important  to  have  some  means  of  deter- 
mining the  actual  cutter  pressures  entirely  independent  of 


Pollakoff    Dynamometer   Applied    to    Milling    Machine 

the  efficiency  of  the  machine  or  any  part  of  its  mechanism. 
For  the  accomplishment  of  this  object,  the  Poliakoff  dyna- 
mometer has  been  developed  and  placed  on  the  market  by  the 
Cincinnati    Milling   Machine    Company,    Cincinnati,    Ohio. 


The  device  provides  means  for  reading  the  pressures  exerted 
on  any  milling  cutter  while  at  work,  in  two  directions,  the 
readings  being  taken  directly  from  the  dials  shown.  A 
working  table  is  provided,  supported  by  a  base  plate  which 
is  in  turn  bolted  to  the  table  of  the  machine.  The  illustration 
shows  the  dynamometer  in  place  on  a  No.  5  Cincinnati 
miller,  taking  a  heavy  cut  in  steel.  The  vertical  downward 
or  upward  pressure  of  the  cutter  is  read  directly  from  the 
left  hand  dial  and  the  longitudinal  pressure  of  the  cutter  is 
read  directly  from  the  right  hand  dial.  These  are  the  pres- 
sures with  which  the  designers  and  users  of  milling  machines 
or  milling  cutters  are  most  concerned.  However,  if  it  is 
also  desired  to  obtain  the  crosswise  pressure,  i.  e.,  the  pres- 
sure in  line  with  the  milling  machine  arbor,  the  dynamom- 
eter can  be  mounted  crosswise  on  the  table. 

In  operation,  a  definite  portion  of  the  vertical  load  on  the 
platen  is  carried  to  an  hydraulic  chamber  placed  centrally 
under  the  work  table.  This  chamber  is  connected  with  the 
left  hand  gage  which  is  graduated  by  trial  in  terms  of  the 
vertical  load  in  pounds.  The  horizontal  load  is  transmitted 
through  bars,  flexible  vertically,  to  a  crosshead  which  trans- 
mits the  load  to  another  hydraulic  chamber  placed  betweei: 
this  crosshead  and  the  end  of  the  main  frame  of  the  dynamom- 
eter. This  chamber  is  connected  to  the  right  hand  gage 
by  a  pipe. 

Heavy  springs  are  used  to  put  initial  loads  on  each  cham- 
ber so  they  will  show  loads  in  either  direction.  The  ful- 
crums  carrying  the  loads  to  the  levers  are  so  constructed  as 
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to  be  rigid  against  vertical  and  cross  loads  but  flexible  to 
longitudinal  loads  and  the  bars  to  the  crossheads  are  flexible 
to  vertical  loads  so  neither  system  interferes  with  the  action 
of  the  other.  Guards  are  provided  so  that  any  desired  lubri- 
cation or  flooding  of  the  cutter  may  be  used. 

The  dynamometer  has  a  capacity  to  withstand  longitudinal 
loads  of  25.000  lb.  in  one  direction  and  4,000  lb.  in  the 
opposite  direction;  vertical  downward  pressures  of  10,000 
lb.  and  upward  pressures  of  7,000  lb.  The  working  surface 
of  the  working  table  is  16  in.  long  by  10  in.  wide,  and  it  is 


provided  with  three  T-slots.  The  height  of  the  working 
table  above  the  bottom  of  the  base  is  8  in.  The  total  size 
of  the  base  of  the  dynamometer  is  35  in.  long  by  14  in.  wide. 
The  value  of  the  dynamcmieter  is  evident  for  shc^s  where 
milling  operations  are  studied  and  given  proper  attention 
and  the  problems  attending  machines  and  cutter  standard- 
ization can  be  more  readily  solved  with  its  aid.  Its  use  is 
not  confined  entirely  to  milling  machines,  but  it  is  equally 
adaptable  for  making  tests  on  planers,  shapers,  and  with 
slight  variations,  drill  presses. 


Belt  Sanding  and  Polishing  Machine 


RAILROAD  car  shop  men  will  be  interested  in  a  new 
belt  sanding  and  polishing  machine  recently  put  on  the 
market  by  the  Oliver  Machinery  Company,  Grand 
Rapids,  Mich.  This  machine,  known  as  the  Style  126  uni- 
versal belt  sander,  has  been  designed  for  the  rapid  sanding 
and  polishing  of  all  kinds  of  line  and  edge  moldings,  flat 
and  straight  surfaces  and  for  finishing  built-up  pieces.     In 
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Oliver   No.   126   Universal    Belt  Sander 

railroad  shops  it  should  be  adaptable  to  use  in  mill  rooms 
and  especially  in  pattern  shops  where  it  will  save  a  large 
amount  of  hand  finishing  work. 

Speed  of  action,  convenience  of  operation  and  safety  are 
three  important  features  claimed  for  this  machine.     It  will 


be  noted  that  the  belt  returns  at  the  bottom  under  a  suitable 
guard,  thus  eliminating  the  overhead  belt  and  keeping  all  dust 
below  the  level  of  the  operator's  face.  The  belt  runs  down 
over  the  pulley,  increasing  the  safety  of  the  machine,  prevent- 
ing the  breaking  of  sand  from  the  belt  and  giving  the  belt  a 
longer  life.  By  means  of  a  counter-shaft  to  take  up  the  slack 
of  the  belt,  a  flexible  tension  to  suit  the  work  is  maintained. 
The  table  rolls  on  ball  bearings  and  runs  easily  so  that  a 
slight  push  will  cause  it  to  run  the  full  travel  of  36  in.  The 
machine  has  a  capacity  to  take  work  of  any  length  and  sand 
to  the  center  of  72  in.  It  will  take  work  on  the  table  54  in. 
high  and  over  the  floor  72  in.  high.  The  table  travels  36  in. 
with  a  vertical  adjustment  of  14  in.  Sanding  txlts  up  to  10 
in.  wide  may  be  used. 

The  table  top  is  constructed  of  plain  wood  strips  with  1-in. 
gaps  between  each  strip.  These  gaps  allow  any  dust  that  may 
accumulate  to  drop  through,  keeping  the  table  top  clean.  The 
table  is  32  in.  wide  by  96  in.  long  and  is  equipped  with  an 
adjustable  bar  to  hold  the  work  to  be  sanded.  The  idler  is 
adjusted  up  or  down  to  the  height  of  the  work  and  can  also 
be  adjusted  in  a  tilting  position  to  keep  the  sand  belt  from 
running  to  either  side  of  the  center.  An  edging  attachment 
is  made  to  apply  to  the  power  stand  arm  and  is  used  for  sand- 
ing edge  work.  It  is  composed  of  a  belt  plate  adjustable 
table  and  can  be  raised  or  lowered  at  the  will  of  the  op)erator. 
It  also  has  an  attachment  for  sanding  form  edge  moldings 
and  irregular  shapes. 

The  idler  is  adjustable  up  or  down  and  is  furnished  with 
ball  bearings.  The  machine  is  regularly  equipped  with  a 
roller  bearing  countershaft  for  belt  drive,  or  it  may  be  ar- 
ranged for  motor  drive  if  desired.  The  equipment  consists  of 
one  sanding  shoe,  necessary  wrenches  and  edging  attach- 
ments. The  machine  is  80  in.  high  over  all  by  72  in.  wide 
and  weighs  approximately  1,400  lb.  It  is  arranged  either 
with  or  without  a  sanding  pad  attachment  according  to  the 
desires  of  the  user.  -  :    .  t. 


Short-Turn  Overhead  Trolley  System 


ALTHOUGH  the  short-turn  overhead  trolley  system,  il- 
lustrated in  Fig.  1,  is  comparatively  a  new  departure, 
several  successful  installations  have  been  made.  The 
track  consists  of  two  parallel  standard  rolled  channels, 
spaced  2^  in.  between  flanges  and  held  in  place  by  clamps. 
The  track  is  designed  to  carry  loads  with  no  intermediate 
supports  except  at  the  splices,  comers  and  switch  points,  and 
is  fabricated  to  meet  the  requirements  of  each  condition.  One 
special  feature  of  this  system  is  that  spanning  a  long  gap,  as 
frcan  one  building  to  another,  can  be  done  without  inter- 
mediate supports  by  using  a  heavier  section  of  channel. 

The  short-turn  trolley  system  consists  of  the  standard 
channels,  90-degree  right  switches,  90-degree  left  switches, 
45-degree  right  switches,  45-degree  left  switches,  and  the 


universal  switches.  Each  comer  and  switch  connection  is 
interchangeable  so  that  at  any  time  in  the  future  a  right 
comer  can  be  removed  and  a  double  switch  or  universal 
switch  bolted  in  the  same  place.  The  design  and  exceptional 
compactness  of  the  short-turn  universal  switch  gives  much 
greater  switching  facilities  and  covers  much  greater  space 
than  any  other  switch. . 

All  of  the  short-tum  comers  and  switches  have  a  track 
curvature  of  18  in.,  practically  turning  the  load  at  right 
angles.  This  is  especially  adaptable  in  foundries  for  serving 
a  row  of  brass  furnaces  or  machines  close  to  the  wall  without 
losing  valuable  space  by  long  sweeping  curves.  It  is  also  a 
good  feature  in  freight  houses  and  terminals.  This  shwt- 
turn  system  can  be  extended  out  of  the  warehouse  and  along 
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SOMETHING  new  in  the  line  of  drilling  machines  has 
been  brought  out  recently  by  William  K.  Stamets,  Pitts- 
burgh, Pa.,  in  the  gantry  drill  illustrated.  While  this 
machine  was  designed  and  built  for  a  tank  car  manufacturer 
it  is  obviously  well  suited  for  drilling  holes  in  all  kinds  of 
steel  plates  and  structural  steel  shapes  and  therefore  adapted 
to  use  in  boiler  shops  and  steel  fabricating  plants.  As  shown 
in  the  illustration,  the  drill  is  mounted  on  a  track  the  gage 
of  which  is  wide  enough  to  permit  the  drill  to  straddle  any 
plates  in  which  it  is  desired  to  drill  holes.  The  span  of  the 
drill  and  the  gage  and  length  of  track  can  be  adapted  to  the 
requirements  of  the  individual  user. 

The  drill  is  a  built-up  structure  mounted  on  four  flanged 
wheels  and  arranged  to  be  traversed  back  and  forth  on  the 
track  by  means  of  a  motor  and  adjustable  controller  shown 
at  the  right  of  the  illustration.  The  motor  is  rigidly  mounted 
on  a  bracket  on  the  horizontal  frame  and  connected  through 
suitable  reduction  gears  to  one  of  the  flanged  wheels.  As 
illustrated,  these  gears  are  amply  guarded. 

A  drilling  head  is  mounted  on  the  radial  arm,  the  latter 
being  arranged  to  swing  on  its  support  on  the  cross-l)eam. 
The  illustration  shows  only  one  radial  arm  and  one  drilling 
head  but  two,  three  or  four  arms  and  heads  can  be  provided 
if  desired.  Two  arms  can  readily  be  used  on  each  side  of 
the  beams  or  if  the  span  is  increased,  a  larger  number  than 
four  radial  arms  can  be  used.  More  than  one  drilling  head 
can  be  mounted  on  each  radial  arm  if  so  desired.  In  fact 
the  entire  arrangement  is  exceedingly  flexible  and  can  be 
adapted  to  meet  the  needs  of  any  individual  case. 

Motive  power  to  drive  the  drill  is  supplied  by  means  of 
the  motor  mounted  on  the  beam.  With  direct  current  this  can 
be  an  adjustable  speed  motor  but  with  alternating  current  a 
multi-speed  motor  is  used,  permitting  a  wide  range  of  speeds 
through  the  coml>ination  of  the  electrically  controlled  changes 
with  the  mechanical  changes  of  the  drill  head.    Owing  to  the 


widely  varying  requirements  of  manufacturers  who  would  u~ 
this  type  of  machine,  no  standard  machine  has  been  ma(! 
but  each  is  designed  and  built  on  a  special  order. 

This  gantry  drill  is  adapted  to  the  requirements  of  manu 
facturers  of  tanks,  gondolas  or  other  types  of  steel  cars  or  i 
fact  any  product  involving  drilling  holes  in  the  centers  o 
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General  View  of  New  Gantry  Drill 

large  plates,  tanks,  vessels  or  fabricated  steel  structures. 
Drilling,  reaming  and  tapping  operations  can  be  performed 
as  with  the  ordinary  type  of  drill.  The  gantry  drill  is  heavy 
enough  to  make  clamping  to  the  rails  unnecessar\-  and  ar- 
rangement for  clamping  the  radial  arm  has  been  provided 
by  means  of  the  lever  indicated. 


A  Dynamometer  for  Milling  Machines 


WITH  different  combinations  of  feeds  and  speeds,  the 
efficiency  of  the  milling  machine  varies,  and  it  is 
therefore  important  to  have  some  means  of  deter- 
mininc  the  actual  cutter  pressures  entirely  independent  of 


Poliakoff    Dynamometer    Applied    to    Milling     Machine 

the  efficiency  of  the  machine  or  an\   ])art  of  its  mechanism 
For  the  accomplishment  of  this  object,  the  Poliakoff  dyna- 
mometer has  been  developed  and  placed  on  the  market  by  the 
Cincinnati    Milling    Machine    Company,    Cincinnati.    Ohio. 


The  device  provides  means  for  reading  the  pressures  exerted 
on  any  milling  cutter  while  at  work,  in  two  directions,  th« 
readings   being  taken  directly   from   the   dials   shown.     A 
working  table  is  provided,  supported  by  a  base  plate  which 
is  in  turn  bolted  to  the  table  of  the  machine.    The  illustratic:. 
.'>hows  the  dynamometer  in  place  on   a  No.    5    Cincinnati 
miller,  tajd^ng  a  heaw  cut  in  steel.     The  vertical  downward 
or  upwardvpfessure  of  the  cutter  is  read  directly  from  tin 
left  hand  dial  and  the  longitudinal  pressure  of  the  cutter  i~ 
read  directly  from  the  right  hand  dial.     These  are  the  pre* 
sures  with  which  the  designers  and  users  of  milling  machine 
or  milling   cutters   are   most  concerned.      However,   if   it   i 
also  desired  to  obtain  the  crosswi.se  pressure,  i.  e.,  the  pre> 
sure  in  line  with  the  milling  machine  arbor,  the  dynamonv 
eter  can  be  mounted  crosswise  on  the  table. 

In  o[)eration,  a  definite  portion  of  the  vertical  load  on  tli 
))laten  is  carried  to  an  hydraulic  chamber  placed  central! 
under  the  work  table.  Tliis  chamber  is  connected  with  th 
left  hand  gage  which  is  graduated  by  trial  in  terms  of  th. 
vertical  load  in  pounds.  The  horizontal  load  is  transmittei 
through  bars,  flexible  vertically,  to  a  crosshead  which  tran? 
niits  the  load  to  another  h\(lr;'.ulic  chamber  placed  betwee". 
this  crosshead  and  the  end  of  the  main  frame  of  the  dvnamom 
eter.  This  chamber  is  connected  to  the  right  hand  gag 
by  a  piiK'. 

Heavy  springs  are  used  to  put  initial  loads  on  each  chan" 
l)er  so  they  will  show  loads  in  either  direction.  The  ful 
crums  carrving  the  loads  to  the  levers  are  so  constructed  a 
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to  be  rigid  against  vertical  and  cross  loads  but  flexible  to 
longitudinal  loads  and  the  bars  to  the  crossheads  are  flexible 
to  vertical  loads  so  neither  system  interferes  with  the  action 
of  the  other.  Guards  are  provided  so  that  any  desired  lubri- 
cation or  flooding  of  ttie  cutter  may  be  used. 

The  dynamometer  has  a  capacity  to  withstand  longitudinal 
loads  of  25,000  lb.  in  one  direction  and  4,000  lb.  in  the 
opposite  direction;  vertical  downward  pressures  of  10.000 
lb.  and  upward  pressures  of  7,000  lb.  The  working  surface 
of  the  working  table  is  16  in.  long  by  10  in.  wide,  and  it  is 


provided  with  three  T-slots.  The  height  of  the  working 
table  above  the  bottom  of  the  base  is  8  in.  The  total  size 
of  the  base  of  the  dynamometer  is  35  in.  long  by  14  in,  wide. 
The  value  of  the  dynamometer  is  evident  for  shops  where 
milling  operations  are  studied  and  given  pro})er  attention 
and  the  problems  attending  machines  and  cutter  standard- 
ization can  be  more  readily  solved  with  its  aid.  Its  use  is 
not  confined  entirely  to  milling  machines,  but  it  is  equally 
adaptable  for  making  tests  on  planers,  shapers,  and  with 
slight  variations,  drill  pre'^ses. 


Belt  Sanding  and  Polishing  Machine 


RAILROAD  car  shop  men  will  be  interested  in  a  new 
belt  sanding  and  polishing  machine  recently  put  on  the 
market  by  the  Oliver  Machinery  Company,  Grand 
Rapids,  Mich.  This  machine,  known  as  the  Style  126  uni- 
versal belt  sander,  has  been  designed  for  the  rapid  sanding 
and  polishing  of  all  kinds  of  line  and  edge  moldings,  flat 
and  straight  surfaces  and  for  finishing  built-up  pieces.     In 


Oliver   No.    126   Universal    Belt  Sander 

railroad  shops  it  should  be  adaptable  to  use  in  mill  rooms 
and  especially  in  pattern  shops  where  it  will  save  a  large 
amount  of  hand  finishing  work. 

Speed  of  action,  convenience  of  operation  and  safety  are 
tliree  important  features  claimed  for  this  machine.     It  will 


be  noted  that  the  belt  returns  at  the  bottom  under  a  suitable 
guard,  thus  eliminating  the  overhead  belt  and  keeping  all  dust 
below  the  level  of  the  operator's  face.  The  belt  runs  down 
over  the  pulley,  increasing  the  safety  of  the  machine,  prevent- 
ing the  breaking  of  sand  from  the  belt  and  giving  the  belt  a 
longer  life.  By  means  of  a  counter-shaft  to  take  up  the  slack 
of  the  belt,  a  flexible  tension  to  suit  the  work  is  maintained. 
The  table  rolls  on  ball  bearings  and  runs  easily  so  that  a 
slight  push  will  cause  it  to  run  the  full  travel  of  36  in.  The 
machine  has  a  capacity  to  take  work  of  any  length  and  sand 
to  the  center  of  72  in.  It  will  take  work  on  the  table  54  in. 
high  and  over  the  floor  72  in.  high.  The  table  travels  36  in. 
with  a  vertical  adjustment  of  14  in.  Sanding  Kits  up  to  10 
in.  wide  may  be  used. 

The  table  top  is  constructed  of  plain  wood  strips  with  1-in. 
gaps  between  each  strip.  These  gaps  allow  any  dust  that  may 
accumulate  to  drop  through,  keeping  the  table  top  clean.  The 
table  is  32  in.  wide  by  96  in.  long  and  is  equipped  with  an 
adjustable  bar  to  hold  the  work  to  be  sanded.  The  idler  is 
adjusted  up  or  down  to  the  height  of  the  work  and  can  also 
be  adjusted  in  a  tilting  position  to  keep  the  sand  belt  from 
running  to  either  side  of  the  center.  An  edging  attachment 
is  made  to  apply  to  the  power  stand  arm  and  is  used  for  sand- 
ing edge  work.  It  is  composed  of  a  belt  plate  adjustable 
tal>le  and  can  be  raised  or  lowered  at  the  will  of  the  operator. 
It  also  has  an  attachment  for  .sanding  form  edge  moldings 
and  irregular  shap>es.  '       ;  . 

The  idler  is  adjustable  up  or  down  and  is  furnished  with 
ball  bearings.  The  machine  is  regularly  equipped  with  a 
roller  bearing  countershaft  for  belt  drive,  or  it  may  be  ar- 
ranged for  motor  drive  if  desired.  The  equipment  consists  of 
one  sanding  shoe,  nece.s.sar}-  wrenches  and  edging  attach- 
ments. The  machine  is  80  in.  high  over  all  l)v  72  in.  wide 
and  weighs  approximately  1,400  lb.  It  is  arranged  either 
with  or  without  a  sanding  pad  attachment  according  to  the 
desires  of  the  user. 


Short-Turn  0\erhead  Trolley  System 


ALTHOUGH  the  short-turn  overhead  trolley  system,  il- 
lustrated in  Fig.  1,  is  comparatively  a  nev/  departure, 
several  successful  installations  have  been  made.    The 
rack    consists    of    two    parallel    standard    rolled    channels, 
-paced  2ys  in.  between  flanges  and  held  in  place  by  clamps, 
ihe  track  is  designed  to  carry  loads  with  no  intermediate 
;'Upports  except  at  the  splices,  corners  and  switch  points,  and 
s  fabricated  to  meet  the  requirements  of  each  condition.    One 
-pecial  feature  of  this  system  is  that  spanning  a  long  gap,  as 
rom  one  building  to  another,  can  be  done  without  inter- 
mediate supports  by  using  a  heavier  section  of  channel. 

The   short-turn    trolley   system    consists    of   the    standard 

liannels,  90-degree  right  switches,  90-degree  left  switches, 

^5-degree  right   switches,   45-degree  left   switches,   and   the 


universal  switches.  Each  corner  and  switch  connection  is 
interchangeable  so  that  at  any  time  in  the  future  a  right 
corner  can  be  removed  and  a  double  switch  or  universal 
switch  bolted  in  the  same  place.  The  design  and  exceptional 
compactness  of  the  short-turn  universal  switch  gives  much 
greater  switching  facilities  and  covers  much  greater  space 
than  any  other  switch. 

All  of  the  short-turn  corners  and  switches  have  a  track 
curvature  of  18  in.,  practically  turning  the  load  at  right 
angles.  This  is  especially  adaptal)lc  in  foundries  for  serving 
a  row  of  brass  furnaces  or  machines  close  to  the  wall  without 
losing  valuable  space  by  long  sweeping  curves.  It  is  also  a 
good  feature  in  freight  houses  and  terminals.  This  short- 
turn  system  can  be  extended  out  of  the  warehouse  and  along 
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the  receiving  platform  so  as  to  load  goods  into  an  open  freight  is  designed  to  swing  in  the  same  18  in.  radius  curves.  The 
car  or  automobile  truck.  The  system  can  also  be  readily  fact  that  this  track  is  built  from  standard  rolled  channels 
wired  should  an  electric  hoist  be  desired  in  place  of  chain  or  can  be  built  from  I-beam  sections  where  long  spans  and 
falls.  The  track  is  built  and  shipped  and  can  be  erected  as 
single  units,  thus  greatly  reducing  the  cost  of  erection. 

Special  2-wheel,  4-wheel,  or  8-wheel  trolleys  are  provided, 
the  4-wheel  type  being  illustrated  in  Fig.  2.  There  are  ball- 
bearing wheels  W  and  guide  rollers  R  which  run  between 
the  toes  of  the  channels,  practically  eliminating  friction  and 
making  it  difficult  for  the  wheels  to  bind  against  the  track 
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Fig.    2 — Phantom    View   of   Short   Turn    Trolley 

greater  strength  is  required,  makes  it  easy  to  obtain  from 
local  stocks  and  easier  to  erect.  The  operation  of  this  system 
lightens  the  work  and  makes  it  much  more  easy  and  favorable 
for  the  workmen  handling  material,  thereby  decreasing  labor 

when  rounding  the  curves.    Carbonized  steel  ball  bearings     turnover  and  increasing  the  efficiency   of  unskilled   labor. 

are  shown  at  B,  pivots  at  P  and  the  hoist  connection  at  H.  The  system  is  being  manufactured  and  sold  by  the  Whiting 

The  trolley  runs  on  the  level  top  of  the  channel  tracks  and     Corporation,  Harvey,  111. 


Fig.  1 — View  of   Overhead   Trolley  System  with   Universal  Switches 


Special  Hydraulic  Driving  Wheel  Press 


THE  Hydraulic  Press  Manufacturing  Ccnnpany,  Mount 
Gilead,  Ohio,  designed  and  built  the  special  hydraulic 
press,  illustrated,  which  was  recently  sold  by  the  Mc- 
Carter  Cooper  Company,  New  York,  to  the  Compagnie  Gen- 
eral De  Chemins  De  Fer  &  Tramways  en  Chine,  Pekin, 
China.    This  press  is  used  for  forcing  driving  wheels  on  or  off 


between  strain  bars  is  84  in.  and  between  ram  and  resistance 
head  is  108  in.  maximum.  This  may  be  decreased  to  78  in. 
by  moving  the  resistance  head,  which  is  mounted  on  wheels. 
The  press  is  also  equipped  with  a  belt-driven  power  attach- 
ment and  three  plunger  pump  with  both  low  and  high  pres- 
sure plungers.     The  pump  is  equipped  with  hand  and  pres- 


Mydraulic  Press  for  Applying   Driving  Whoels  to  Crank  Axle* 

the  crank-axles  of  locomotives,  a  special  design  of  press  being  sure  knock-outs  whereby  any  one  or  all  pump  cylinders  ma>- 

necessary  because  of  the  crank  throws.  be  eliminated  frcnn  service  at  will  or  automatically  when  the 

The  press  will  handle  wheels  80  in.  in  diameter  and  less,  maximum  pressure  is  reached.     A  small  hydraulic  cylinder 

being  capable  of  exerting  a  force  of  330  tons.    The  distance  and  ram  returns  the  main  ram  to  its  starting  position. 
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The  railways  of  Great  Britain  were  returned  to  their  owners 
on  August  14  after  having  been  under  government  control  since 
the  beginning  of   hostilities   in   1914. 

Operation  of  the  Missouri  &  North  Arkansas  has  been  dis- 
continued, following  a  long  series  of  difficulties  which  cul- 
minated recently   in   a   strike  of  the  employees. 

The  Union  Pacific  shops  at  North  Platte,  Neb.,  have  been 
reopened  after  being  closed  7  months.  Approximately  45  per 
cent   of   the    former   employees   have   been    rehired. 

The  net  railway  operating  income  of  the  railways  in  June 
was  $51,778,000,  which  was  $14,697,346  more  than  in  May. 
The  figures  are  those  of  202  Class  I  railroads  operating  235,548 
miles  of  line. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  re-employed 
men  laid  off  since  last  February  at  its  shops  at  Bellefontaine, 
Ohio,  on  July  25.  The  Bellefontaine  shops  are  now  running 
at  normal   capacity. 

An  average  on-time  record  of  92  per  cent  was  made  by 
the  fast  freight  service  of  the  Chicago,  Indianapolis  &  Louis- 
ville, between  Indianapolis,  Louisville  and  Chicago,  during  the 
months   of   May   and   June. 

The  operation  of  freight  trains  on  Sunday  in  the  State  of 
Georgia,  which  has  been  allowed  since  1917  by  the  Railroad 
Commission  as  a  war  measure,  must  now  be  stopped,  except 
in  the  case  of  perishable  and  live  freight,  the  commission  having 
on  August   10  revoked  the  permissive  order. 

The  Railroad  Division  of  the  -American  Society  of  Mechanical 
Engineers  has  elected  the  following  Nominating  Committee  to 
present  nominations  for  next  year :  G.  M.  Basford,  G.  M. 
Basford  Company,  chairman;  W.  L.  Bean,  N.  Y.,  N.  H,  &  H., 
and    Kenneth    Rushton,    Baldwin    Locomotive    Works. 

The  New  York,  New  Haven  &  Hartford  announces  that  the 
Railway  Clerks'  Union  has  agreed  to  modification  of  the  wage 
schedule  regarding  the  payment  of  overtime  and  other  com- 
pensatory rates,  the  new  schedule  to  remain  in  force  pending 
;he   decision    of   the   United    States    Railroad   Labor    Board. 

DiflFerences  in  the  cost  of  labor  do  not  include  changes  in 
ihe  quality  or  effectiveness  of  labor  but  only  changes  in  wages, 
the  Interstate  Commerce  Commission  held  in  a  decision  handed 
down  on  August  6,  prescribing  the  principles  to  be  followed 
in  fixing  the  maximum  amount  to  be  included  in  the  carriers' 
accounts  for  operating  expenses  for  maintenance  during  the 
2;uaranty  period  of  six  months  following  the  termination  of 
federal   control   on   February  28  last  year. 


A^  20  per  cent  wage  reduction  applying  to  all  employees  of 
the  National  Railways  of  Mexico  earning  100  pesos  or  more  a 
month  w«it  into  effect  on  -August  1.  Following  the  refusal 
of  the  railway  directorate  to  rescind  this  order  for  a  wage 
cut,  the  organized  employees  issued  an  ultimatum  threatening: 
a  general  strike  if  the  former  scale  of  compensation  was  not 
continued. 

In  awarding  contracts  for  the  repair  of  32,000  freight  cars, 
figures  prepared  by  the  Lehigh  Valley  reveal  that  these  con- 
tracts have  been  let  at  a  saving  of  over  $308,000  to  the  com- 
pany, as  compared  with  the  cost  of  making  these  repairs  in 
its  own  shops.  This  saving  is  made  even  in  the  face  of  the 
recent  reduction  in  wages  and  is  due  to  the  rules  and  working 
conditions  affecting  costs  in  the  railroad  shops  with  which 
the  outside  contractors  do  not  have  to  contend. 

The  Long  Island  Railroad  has  received  from  the  United 
States  Railroad  Labor  Board  a  decision  to  the  effect  that  it 
must  negotiate  concerning  rules  with  System  Federation  No. 
90,  affiliated  with  the  Railway  Employees'  Department  of  the 
American  Federation  of  Labor.  The  officers  of  the  System 
Federation  are  all  employees  of  the  Pennsylvania  Railroad. 
The  officers  of  the  Long  Island  declared  they  would  deal  only 
with  their  own  employees,  and  the  union  took  the  case  to  the 
Labor   Board. 

The  strike  of  the  302  members  of  the  federated  shop  crafts 
on  the  Cincinnati,  Indianapolis  &  Western,  which  started  on 
July  22,  because  the  railroad  would  not  pay  the  men  time 
and  one-half  for  overtime,  has  been  called  off,  and  about  half 
of  the  men  have  returned  to  work.  They  will  be  received 
by  the  company,  however,  as  new  men,  having  lost  their 
seniority  rights  by  their  walk-out.  B.  A.  Worthington,  president 
of  the  road,  states  that  the  new  men  who  were  taken  on  to  fill 
the  positions  of  the  strikers  will  not  be  discharged  to  give  room 
for  the  returning  men. 

As  a  result  of  the  new  system  for  the  classification  of  cars 
for  the  expedition  of  trains  through  yards,  the  Baltimore  & 
Ohio  accomplished  a  saving  of  61,167  engine  hours  during  the 
month  of  June,  1921.  as  compared  with  June,  1920.  Statistics 
on  the  relative  number  of  cars  handled  during  the  month  of 
June  for  the  two  years  is  not  available  for  the  entire  system, 
°"  .\f,  ^^^*^''"  ''"es  the  number  handled  in  June,  1920 
was    522,113,    as    compared    with    553,991    in    June     1921       The 

f "   ^n"!'^"^   Po^r  *"^'"^   ^°"'"   ^^'■e  increased   fro^  6.7   cars   in 
June,  1920,  to  8.5  cars  in  June,  1921.  an  increase  of  27  per  cent. 

Frederick   I.   Cox,  of   New  Jersey,  was  on  July  22  nominated 
by  the  President  as  a  member  of  the  Interstate  Commerce  Com- 
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the  receiving  platform  so  as  to  load  goods  into  an  open  freight     is  designed  to  swing  in  the  same  18  in.  radiu.<  curves.    The 
car  or  automobile  truck.    The  system  can   also  be  readily     fact  that  this  track  is  built  from  standard  rolled  channels 
wired  should  an  electric  hoist  be  desired  in  place  of  chain     or  can  be  built  from  I-beam  sections  where  long  spans  and 
falls.    The  track  is  built  and  shipped  and  can  be  erected  as 
single  units,  thus  greatly  reducing  the  cost  of  erection. 

Special  2-wheel,  4-wheel,  or  8-wheel  trolleys  are  provided, 
the  4-wheel  type  being  illustrated  in  Fig.  2.  There  are  ball- 
bearing wheels  IV  and  guide  rollers  R  which  run  l)etween 
the  toes  of  the  channels,  practically  eliminating  friction  and 
making  it  ditticult  for  the  wheels  to  bind  against  the  track 


Fig.   1 — View  of    Overhead    Trolley    System    with    Universal   Switches 

when  rounding  tlie  curves,  ("arljonized  .>teel  ball  bearings 
are  shown  at  B,  pivots  at  /'  and  the  hoist  connection  at  //. 
The  trolley  runs  on  the  level  top  of  the  channel  tracks  and 


Fig.    2 — Phantom    View    of    Short    Turn    Trolley 

greater  strength  is  required,  makes  it  easy  to  obtain  from 
local  stocks  and  easier  to  erect.  The  operation  of  this  system 
lightens  the  work  and  makes  it  much  more  easy  and  favorable 
for  the  workmen  handling  material,  thereby  decreasing  labor 
turnover  and  increasing  the  efficiency  of  unskilled  labor. 
The  system  is  l>eing  manufactured  and  sold  by  the  WhitinL; 
Corporation.  Harvey,  111. 


Special  Hydraulic  Dri\  ing  Wheel  Press 


THE  Hydraulic  I'ress  Manufacturing  Com])an\-,   Mount 
Gilead,  Ohio,  designed  and  built  the  special  hydraulic 
press,  illustrated,  which  was  recently  sold  by  the  Mc- 
Carter  Cooper  Company.  New  York,  to  the  Compagnie  Gen- 
eral  De  Ciiemins  De   Fer  &   Tramways  en   Chine,   Pekin, 
China.    This  press  is  used  for  forcing  driving  wheels  on  or  off 


between  strain  bars  is  84  in.  and  between  ram  and  resistance 
head  is  108  in.  ma.ximum.  This  may  be  decreased  to  78  in. 
by  moving  the  resistance  head,  which  is  mounted  on  wheels. 
The  i^ress  is  also  equipj)ed  with  a  belt-driven  power  attach- 
ment and  three  plunger  pump  with  both  low  and  high  pres- 
sure plungers.     The  pump  is  equipped  with  hand  and  pres- 


Hydraulic   Press   for  Applying    Driving   Wheels  to   Crank  Axles 


the  crank-axles  of  locomotive.-,  a  special  design  of  press  being  sure  knock-outs  whereby  any  one  or  all  pump  cylinders  ma} 

nece.-i.^ary  liecau-e  of  the  crank  throws.  be  eliminated  from  .'service  at  will  or  automatically  when  the 

The  press  will  handle  wheels  80  in.  in  diameter  and  less,  maximum  pressure  is  reached.     A  small  hydraulic  cvlinde: 

being  caj)able  of  exerting  a  force  of  330  tons.     The  distance  and  ram  returns  the  main  ram  to  its  starting  position. 
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The  railways  of  Great  Britain  were  returned  to  their  owners 
on  August  14  after  havinj?  been  under  governtnent  control  since 
the   beginning   of    hostilities    in    1914. 

Operation  of  the  Missouri  &  North  Arkansas  has  been  dis- 
continued, following  a  long  series  of  difficulties  which  cul- 
tninated   recently   in   a   strike   of  the  employees. 

The  I'nion  T'acitic  shops  at  North  Platte,  Neb.,  have  been 
reopened  after  being  closed  7  months.  Approximately  45  per 
cent    of    the    former   employees    have    been    rehired.      . 

The  net  railway  operating  income  of  the  railways  in  June 
was  $51.7/8.000.  which  was  $14,697,346  more  than  in  May. 
The  iigures  are  those  of  202  Class  I  railroads  oi)erating  235,548 
miles  of  line. 

The  Cleveland,  Cincinnati,  Chicago  &:  St.  Louis  re-employed 
men  laid  oti  since  last  lebruary  at  its  .shops  at  Bellefontaine, 
Ohio,  on  July  25.  The  Bcllci'ontaiuc  .shops  are  now  running 
at   normal    capacity. 

.\n  average  on-time  record  of  92  per  cent  was  made  by 
ihe  fast  freight  service  of  the  Chicago,  Indianapolis  6t  Louis- 
ville, between  Indianapolis,  Louisville  and  Chicago,  during  the 
months    of    May    and    June. 

The  operation  of  freight  trains  on  Sunday  in  the  State  of 
'ieorgia,  which  has  been  allowed  since  1917  by  the  Railroad 
Commission  as  a  war  ineasure.  must  now  be  stopped,  except 
in  the  case  of  perishable  and  live  freight,  the  commission  having 
on   August    10   revoked   the   permissive  order. 

The  Railroad  Division  of  the  American  Society  of  Mechanical 
I'r.gineers  has  elected  the  following  Nominating  Conunittee  to 
nresent  nominations  for  next  year:  G.  M.  Basford.  G.  M. 
I'.asford  Company,  chairinan ;  W.  L.  Bean,  N.  V.,  N.  H.  &  H., 
ind    Kenneth    Rushton,    I?aldwin    Locomotive    Works. 

The  New   York,   New-   Haven  &  Hartford  announces  that  the 

vaihvay   Clerks'   Union  has  agreed  to  modification   of  the   wage 

'chcdule    regarding    the    payment    of    overtime   and    other    com- 

lensatory    rates,    the    new    schedule    to    remain    in    force    pending 

lie    decision    of    the    United    States    Railroad    Labor    Board. 

Diflferences  in  the  cost  of  labor  do  not  include  changes  in 
he  quality  or  effectiveness  of  labor  but  only  changes  in  wages. 
he  Inter.state  Commerce  Commission  held  in  a  decision  handed 
lowii  on  August  6,  prescribing  the  principles  to  be  followed 
■'.  fixing  the  maximum  amount  to  be  included  in  the  carriers' 
ccounts  for  operating  expenses  for  maintenance  during  the 
-uaranty  period  of  six  months  following  the  termination  of 
■tderal   control   on    February  28  last   year. 


A  20  per  cent  wage  reduction  applying  to  all  employees  of 
the  National  Railways  of  Mexico  earning  100  pesos  or  more  a 
montli  went  into  effect  on  August  1.  Follow ing  the  refusal 
of  the  railway  directorate  to  rescind  this  order  for  a  wage 
cut,  the  organized  employei>  issued  an  ultimatum  threatening 
a  general  strike  if  the  former  .scale  of  compensation  was  not 
continued.  .,  .      J  :     ■ 

In  awarding  contracts  for  the  repair  of  32,000  freight  cars, 
iigures  prepared  by  the  Lehigh  \alley  reveal  that  these  con- 
tracts have  been  kt  at  a  saving  of  over  $3()8.(K)0  to  the  com- 
pany, as  compared  with  the  cost  of  making  these  repairs  in 
its  own  .shops.  This  saving  is  made  even  in  the  lace  of  the 
recent  reduction  in  wages  and  is  due  t(»  the  rules  and  working 
conditions  afifecting  costs  in  the  railroad  sho|)s  with  which 
the  outside   contractors   do  not   have   to  contend. 

The  Long  Island  Railroad  has  rtceived  from  the  I'nited 
States  Railroad  Lalmr  Board  a  decision  to  the  ettVct  that  it 
iTiust  negotiate  concerning  rules  with  System  IVderatiou  .\'o. 
90.  aftihated  with  the  Railway  Employees'  lA-partmeiU  of  the 
American  Federation  of  Labor.  The  ofhcers  of  the  System 
iVderation  are  all  employees  of  tlic  I'ennsyhania  Railroad. 
The  t.fficers  of  the  Long  Islaiid  declared  they  would  deal  only 
with  their  own  employees,  and  the  union  to«ik  the  case  to  the 
Labor    I'oard. 

The  strike  of  the  302  members  of  the  federated  shop  crafts 
on  the  Cincinnati,  Indianapolis  &  Western,  which  started  on 
July  22.  because  the  railro.id  would  not  pay  the  men  time 
and  one-half  for  overtime,  has  been  called  off,  and  about  half 
of  the  nyen  lia\e  returnc-d  to  work.  They  will  be  received 
by  the  company,  however,  as  new  men,'  having  lost  their 
.seniority  rights  by  their  walk-out.  B.  A.  W'orthington.  president 
(jf  the  road,  states  that  the  new  men  who  were  taken  on  to  fill 
the  positions  of  the  strikers  will  not  be  discharged  to  give  room 
lor  the  returning  nun. 

As  a  result  of  the  new  sy.iem  ft.r  the  classification  of  cars 
tor  the  expeditK.n  ot  trains  through  yards,  the  B.altimore  & 
Ohio  accompli,Iied  a  saving  ..f  61.167  engine  hours  during  the 
m,.ntli  of  June.  1921.  as  compared  witli  June,  1920.  Statistics 
on  the  relative  number  of  cars  handled  during  the  month  of 
June  tor  the  two  years  is  not  available  for  the  entire  system. 
but  on  the  Ea.stern  lines  the  number  handled  in  ]une'  V)->0 
was  r22,113,  as  compared  with  553.991  in  June  V'H  The 
c-ars  Iiandled  per  engine  hour  were  increased  froin  6.7  cars  in 
June,  l<-2().  to  8...  cars  in  June,  1921.  an  increase  of  27  per  cent. 

I>ederick   I.   Cox,  of   New  Jersey,  was  on  July  22  nominatcxl 
by  the  President  as  a  member  of  the  Interstate  Commerce  Com- 
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mission  in  place  of  Edgar  E.  Clark,  whose  resignation  took  efifect 
on  August  31.  The  nomination  was  confirmed  by  the  Senate  on 
August  23.  Mr.  Cox  was  a  silk  salesman,  for  many  years  con- 
nected with  Belding  Brothers  and  Company,  manufacturers,  of 
New  York  City,  and  his  appointment  was  made  on  the  recom- 
mendation of  the  National  Council  of  Traveling  Men's  Associa- 
tion, endorsed  by  .Senator  Frelinghuysen,  of  New  Jersey.  This 
association  conducted  a  campaigfn  in  behalf  of  Mr.  Cox  last  April, 
when  the  President  made  the  appointments  called  for  under  the 
law  enlarging  the  Commission.  Mr.  Cox  was  born  on  May  25. 
1870,  at  Rockaway,  N.  J.,  and  now  resides  at  East  Orange,  N.  J. 
He  has  been  in  mercantile  pursuits  throughout  his  business  life. 
His  appointment  is  for  a  term  expiring  on  December  31,  1926. 


Erie's  Leases  Marion  Shops  and  Roundhouse 

The  Erie  on  August  15  announced  that  its  local  shops  and 
roundhouse  at  Marion,  Ohio,  had  been  leased  to  the  Railway 
Service  Company  of  Marion,  an  organization  of  local  manufac- 
turers and  capitalists,  and  that  their  operation  by  the  new  com- 
pany would  begin  immediately.  The  announcement  of  the  new 
plan  was  made  by  W.  A.  Baldwin,  manager  of  the  Ohio  region 
of  the  Erie. 


Mexican  Locomotive  Situation  Improves 

According  to   Assistant   Trade   Commissioner   Cornell,    130  lo- 
comotives  have   been  purchased   in   this  country  by  the   Mexican 
government.     Of  these,  85  were  obtained  on  a  rental  basis  with 
the  view  of  ultimate  purchase  and  45  by  outright  purchase.     On 
.  these  cash  payments  of  from  15  to  20  per  cent  have  already  been 
.  made.     These   purchases   presumably   do   not   include   the   recent 
:".  purchase  of  65  locomotives  from  the  Baldwin  Locomotive  Works. 


Anthracite  Shipments  in  July 

Shipments  of  anthracite  in  July  are  reported  at  5,462,760  gross 

'  tons   as   compared   with   6,031,937   tons    in  the  preceding  month, 

:  and  6,389,100  tons   in  July,    1920.     There   is   a   continued   slack 

demand   for  pea  and    steam   sizes,    which   has   caus<^J    ihe   closing 

down  of  a  number  of  individual  operations;  and  there  has  been 

.    considerable  idleness  from  petty  strikes  in  the  Lehigh  and  Wyc- 

.  ming  regions. 


High  Average  of  On  Time  Trains  on  the  Pennsylvania 

The  Pennsylvania  Railroad  reports  that  in  the  Central  Re- 
gion on  Tuesday,  the  16th  of  August,  971  or  98.8  per  cent  of  the 
983  passenger  trains  operated  in  that  territory  arrived  at  their 
destinations  on  time  and  982  trains  or  99.9  per  cent  maintained 
schedule   or   better.     The  best   previous  daily  record  was  made 

.    on  July  25,  when  99.7  per  cent  of  the  trains  maintained  schedule. 

.'   In  the  month  of  July  98.9  per  cent  of  the  trains  made  schedule, 

;    an  improvement  of  3  per  cent  over  July,  1920. 


,v'  Hectrification  of  the  Victorian  Railways 

It  is  reported  in  the  Times  (London)  Trade  Supplement  that 
the  Victorian  Railways  Commissioners  (Australia)  are  about  to 
convert  a  further  100J4  miles  of  their  lines  from  steam  to  electric 
traction  and  that  the  work  is  to  be  completed  by  the  end  of 
•February,  1923.  In  addition  to  this  electrification,  which  covers 
the  passenger  carrying  routes,  a  number  of  lines  exclusively  used 
for  freight  traffic  are  to  be  converted  and  the  electric  system  ex- 
tended over  several  of  the  busier  sections  of  the  country  lines. 


150  Cars,  Eleven  Miles  an  Hour 

On  August  7,  the  Ann  Arbor  Railroad  ran  what  is  said  to 
be  the  longest  freight  train  ever  operated  in  the  State  of  Michi- 
gan. It  was  from  Owosso,  Mich.,  southward  to  Toledo,  Ohio, 
104  miles.  The  train  left  Owosso  at  6:15  a.  m.,  with  53  loads  and 
97  empties,  weighing  3,932  tons,  and  arrived  at  Toledo  at  4.00 
p.  m.,  with  53  loads  and  98  empties,  weighing  3,951  tons.  It 
was  hauled  by  one  locomotive  of  the  Santa  Fe  type  with  70,0(X)- 
!b.  tractive  effort,  equipped  with  duplex  stokers,  except  that  a 
pusher  was  used  for  four  miles  out  of  Owosso. 


"Fuel  Economy  Month*^ 

September  has  been  designated  as  Fuel  Economy  Month  by 
the  Illinois  Central  and  the  campaign  will  apply  to  all  depart- 
ments using  coal.     The  goal   for  the  month  has  been  set  at  20 


per  cent  less  than  the  September  record  in  former  years.  The 
best  previous  month's  record  in  freight  service  was  133  lb.  per 
1,(XX)  gross  ton  miles  in  June,  1918;  in  passenger  service  the  best 
month's  record  was  1,637  lb.  per  100  passenger  car  miles  for 
August,  1916;  while  in  switching  service  the  best  record  was  11," 
lb.  per  switch  engine  mile  in  September,  1918.  Weekly  progress 
reports  will  be  made  by  the  divisional  fuel  committees. 


D.,   L.   &   W.   Electrification   Bids   Rejected 

All  bids  for  supplying  electrical  equipment  for  the  Delaware, 
I^ckawanna  &  Western's  proposed  electrification  of  some  ol' 
its  mileage  in  the  Scranton,  Pa.,  district  have  been  rejected. 
July  29  was  the  last  day  upon  which  bids  could  be  submitted. 
They  were  opened  immediately  and  it  was  found  that  all  were 
unsatisfactory.  Gibbs  &  Hill,  consulting  engineers  for  the 
Lackawanna,  who  received  the  bids,  may  advertise  for  new 
offers  soon.  The  General  Electric  Company  and  Westinghouse 
Electric  &  Manufacturing  Company  were  the  only  two  com- 
panies that  submitted  bids  for  furnishing  the  heavier  equipment. 


French  Railway  Places  Order  with  Westinghouse 

An  order  for  electrical  equipment  amounting  to  $1,200,000  has 
been  received  by  the  Westinghouse  Electric  International  Com- 
pany from  the  Midi  Railway  of  France.  The  order  includes 
transformers,  synchronous  condensers,  lightning  arresters  and 
other  substation  equipment.  The  Midi  Railway  operates  an  ex- 
tensive system,  starting  from  Bordeaux,  running  through  Tou- 
louse to  Cette,  with  many  branches.  The  section  on  which  the 
Westinghouse  equipment  will  be  used  extends  from  Pau  to  Tou- 
louse in  the  Pyrenees  mountains,  near  the  Spanish  border.  The 
line  passes  through  Tarbes  and  St.  Gaudens,  and  has  a  total 
length  of  over  100  miles. 


French  Electrification  Program 

The  huge  electrification  program,  the  execution  of  which  is 
being  seriously  undertaken  by  the  French  steam  railway  lines, 
involves  electrification  within  the  next  15  years  of  approximately 
6,0(X)  miles  of  main  lines  mostly  already  double  track  and  the 
building  of  hydro-electric  plants  and  high  tension  transmission 
lines  of  the  first  magnitude.  French  engineers  have  gone  so  far 
as  to  promulgate  a  tentative  program  involving  electrification 
of  over  \,200  miles  of  main  line  per  year  and  putting  into  service 
of  not  less  than  4(X)  new  electric  locomotives  every  year.  Finan- 
cial considerations  will  probably  greatly  curtail  such  a  program, 
but  the  more  conservative  one  of  the  electrification  of  6,000  miles 
within  fifteen  years  will  involve  buying  between  200  and  300 
new  electric  locomotives  per  year,  which  is  a  bigger  project  than 
has  yet  been  undertaken  in  any  other  country. 


Wood  Preservers'  Association  Has  Established  Service  Bureau 

The  American  Wood  Preservers'  Association  has  established 
a  service  bureau  to  promote  the  use  of  treated  timber  and  thereby 
conserve  the  forest  resources  of  the  country.  This  bureau  is  pre- 
pared to  furnish  information  concerningr  the  uses  to  which 
treated  timber  may  be  applied  economically,  to  answer  inquiries 
regarding  the  relative  durability  of  treated  and  untreated  woods, 
and  to  supply  other  data  concerning  the  use  of  timber  treated 
with  the  standard  preservatives,  such  as  zinc  chloride  and  creosote. 
Headquarters  have  been  established  at  10  S.  La  Salle  street, 
Chicago,  and  P.  R.  Hicks,  engineer  in  forest  products  of  the 
United  States  Forest  Products  Laboratory  at  Madison,  Wis., 
has  been  appointed  secretary-manager. 


M.  K.  &  T.  Locomotive  Makes  Record  Run 
Missouri,  Kansas  &  Texas  locomotive  No.  392,  a  coal  burning 
Pacific  type  of  41,000  lb.  tractive  effort,  recently  made  a  cor- 
tinuous  run  of  1,024  miles,  so  far  as  is  known  the  longest  on 
record.  The  occasion  was  the  movement  of  a  special  train  ef 
Shriners  from  Waco,  Tex.,  to  Kansas  City,  on  the  way  to  t!  -' 
Shriners'  convention  at  Des  Moines.  The  locomotive  was  suita- 
bly decorated  at  Denison,  Tex.,  and  ran  light  to  Waco,  where  t 
was  immediately  turned  and  started  on  its  trip  on  the  Shriner  ' 
special.  The  average  speed  on  the  trip  was  40  miles  an  hour. 
The  engine  was  in  perfect  condition  upon  arrival  at  Kansas  Cit: , 
and  because  of  its  elaborate  decorations  it  was  desired  to  run 
it  to  Des  Moines,  but  it  was  too  heavy  for  the  connecting  line  '-> 
handle. 
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Bad  Order  Cars 

According  to  reports  compiled  by  the  Car  Service  Division 
of  the  American  Railway  Association,  the  number  of  bad  order 
freight  cars  on  July  1  totaled  354,661,  or  15.4  per  cent,  as  com- 
pared with  15.1  per  cent  on  June  15.  On  July  15,  cars  in  need 
3f  repair  totaled  365,092,  or  15.9  per  cent  of  the  cars  on  line, 
and  on  August  1  the  bad  order  cars  totaled  376,417,  or  16.3 
rer  cent. 


Surplus  Serviceable  Cars 

The  average  number  of  serviceable  surplus  freight  cars  for 
the  first  eight  days  of  July,  according  to  the  reports  compiled 
by  the  Car  Service  Division  of  the  American  Railway  Associa- 
tion, was  369,525,  a  decrease  of  4,266  cars  as  compared  with  the 
previous  week. 

An  increase  of  2,525  cars  was  shown  for  the  week  ended 
July  15,  or  a  total  of  372,050. 

On  July  23,  ihe  surplus  cars  numbered  350,772,  a  reduction  of 
21,278  cars  when  compared  with  the  total  on  July  15. 

On  July  31,  the  cars  totaled  321,781,  a  decrease  of  28,991  cars 
when  compared  with  the  preceding  week. 

The  total  on  August  8  was  297,784  serviceable  cars,  a  decrease 
of  23,997  cars,  as  shown  for  the  week  ended  July  31. 


Wage  Reductions  in  Canada 

By  a  tentative  agreement  between  the  Railway  Association  of 
Canada  and  Division  4,  Railway  Employees'  Department,  Ameri- 
can Federation  of  Labor,  the  railway  employees  in  the  loco- 
motive and  car  departments,  as  specified  in  wage  agreement  No. 
4,  are  now  receiving  a  decrease  of  8  cents  per  hour. 

A  similar  agreement  with  United  Brotherhood  of  Maintenance 
of  Way  Employees  and  Railway  Shop  Laborers  has  resulted  in 
tentative  reductions,  as  follows :  All  maintenance  of  way  foremen 
and  signal  construction  foremen,  80  cents  per  day;  carpenters  and 
other  skilled  workmen,  10  cents  per  hour;  track  laborers,  cross- 
ing watchmen,  bridge  tenders  and  other  laborers,  8J^  cents;  sig- 
nal maintainers,  8  cents ;  signal  helpers  and  helpers  of  main- 
tenance mechanics,  7  cents;  roundhouse  laborers  and  ash  pit  men, 
10  cents;  pumpmen,  $17.34  per  month;  signal  men  at  interlocked 
crossings,  $12.24. 


Blxecatives  Decline  to  Comply  With  Brotherhoods'  Requests 

The  Eastern  Presidents'  Conference  at  a  meeting  in  New  York 
on  August  11  adopted  the  recommendation  of  its  sub-committee 
that  the  executives  reject  the  demands  of  the  brotherhoods  that 
the  carriers  restore  wages  to  the  level  in  effect  on  June  30  and 
pledge  themselves  against  application  for  further  reductions  and 
against  the  elimination  of  time  and  a  half  pay  for  overtime.  This 
was  telegraphed  to  the  leaders  of  the  brotherhoods  at  Chicago. 
Executives  in  the  Western,  Southeastern  and  Southwestern  re- 
gions rejected  similar  requests  by  the  unions.  It  is  understood 
that  the  New  York  decision  was  based  upon  the  requirement  of 
the  transportation  act  that  the  railroads  be  managed  in  an  eco- 
nomical and  efficient  manner;  also  to  the  fact  that  the  12  per 
cent  wage  reduction  was  effected  on  July  I  by  the  authorization 
of  the  United  States  Railroad  I^bor  Board  in  decision  No.  147, 
and  that  decision  No.  119  of  the  board  gave  the  carriers  full 
authority  to  negotiate  new   working  rules  with  their  employees- 


Freight  Car  Loading 

The  total  number  of  revenue  freight  cars  loaded  for  the  week 
ended  July  9,  according  to  records  compiled  by  the  Car  Service 
Division  of  the  American  Railway  Association,  was  639,698,  a  de- 
crease of  156,493  cars  as  compared  with  the  corresponding  week 
last  year,  and  of  170,147  cars  as  compared  with  the  corresponding 
week  in  1919. 
The  total  for  the  week  ended  July  16  was  776,252  cars,  an  in- 

rease  of  136,554  cars  over  the  preceding  week  when,  however, 
'he  observance  of  Fourth  of  July  resulted  in  a  drop  in  the  total. 

66,599  cars  more  were  loaded  during  the  corresponding  week  in 

920,  which  was   126,044  cars  less  than  were  loaded   during  the 

orresponding  week  in  1919. 
During   the    week    ended   July  23,    790,348   freight    cars    were 

oaded.  This  was  an  increase  of  14,096  cars  over  the  preceding 
veek,  but  was,  however,  a  decrease  of  138,070  cars  when  com- 
Ijared  with  the  corresponding  week  of  1920,  and  a  decrease  of 


119.334  when  compared  with  the  corresponding  week  of  1919. 

796,570  cars  was  the  total  loaded  for  the  week  ended  July  30, 
an  increase  of  6,222  cars  over  the  week  ended  July  23.  During 
the  corresponding  weeks  of  1919  and  1920,  925,195  and  936,366 
cars,  respectively,  were  loaded. 

A  total  of  784,781  cars  loaded  with  revenue  freight  was  shown 
in  the  association's  report  for  August  6.  This  was  a  decrease  of 
11,789  when  compared  with  the  preceding  week;  a  decrease  of 
87,292  and  150,947  when  compared  with  the  corresponding  weeks 
of  1919  and  1920. 


Locomotives 

The  Imperial  Government  of  Japan  has  ordered,  through 
Takata  &  Company,  New  York,  2  electric  freight  locomotives 
from  the  Westinghouse  Electric  International  Company.  The 
locomotives  will  weigh  62  tons  and  will  have  1,000  h.p.  capacity. 

The  National  Railways  of  Mexico  have  ordered  from  the 
Baldwin  Locomotive  Works,  10  Pacific  type  locomotives,  15 
Mikado,  20  Consolidated  and  20  narrow-gage. 


Freight  Cars 

The  Katanga  Railway  (Africa)  has  placed  orders  with 
Belgian  car  builders  for  60  gondola  cars. 

The  Russian  Soviet  Government,  according  to  a  dispatch 
from  Montreal,  Que.,  has  given  the  Canadian  Car  &  Foundry 
Company,  Ltd.,  a  $2,000,000  order  for  500  50-ton  tank  cars. 

The  Atlantic  Fruit  Company,  New  York,  has  ordered  100 
cane  cars  of  20-ton  capacity  from  the  Magor  Car  Company. 


Shop  Construction 

Atchison,  Topeka  &  Santa  Fe. — This  company  has  awarded  a 
contract  to  E.  F.  Ware,  El  Paso,  Tex.,  for  additions  to  its  power 
house  at  Albuquerque,   N.   M.,  to  cost  approximately  $150,000. 

Chicago,  Rock  Island  &  Pacific, — This  company  will  construct 
a  new  car  repair  shop  at  Trenton,  Mo.,  with  company  forces. 

Chicago,  Rock  Island  &  Pacific— This  company  has  awarded 
a  contract  to  Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  con- 
struction of  an  8-stall  roundhouse  at  Amarillo,  Tex.  The  build- 
ing will  have  brick  walls  and  a  timber  frame  and  roof,  and  is 
estimated  to  cost  about  $35,000. 

Illinois  Central. — This  company  has  awarded  a  contract  to 
G.  A.  Johnson  &  Son,  Chicago,  for  the  construction  of  a  frame 
enginehouse,  with  dimensions  of  60  ft.  by  200  ft.,  at  Herrin,  IlL 

Missouri  Pacific. — This  company  has  awarded  a  contract  to 
Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  5  car- 
repair  sheds.  These  sheds  will  be  of  frame  construction,  40  ft 
wide  by  240  ft.  long,  and  will  be  built  at  Crane,  Mo.,  Council 
Bluff,  Sedalia,  JeflFerson  City  and  Nevada.  The  total  cost  of 
this  work  is  estimated  at  about  $55,000. 


Contracts  for  Car  Repairs 

The  Georgia  Railway  is  making  repairs  to  125  box  cars,  in 
its  shops  at  Augusta. 

The  Lehigh  &  New  England  is  having  repairs  made  to  300 
box  cars  at  the  shops  of  the  Middletown  Car  Company,  Middle- 
town.  Fa. 

The  Erie  has  given  a  contract  to  the  Illinois  Car  Company, 
Urbana,  Ohio,  for  the  repair  of  400  40-ton  box  cars. 

The  Virginian  Railway  is  having  repairs  made  to  150  hopper 
cars,  of  50-ton  capacity,  at  the  shops  of  the  Virginia  Bridge  & 
Iron  Company. 

The  Central  of  Georgia  is  having  repairs  made  to  200  box 
cars,  in  its  own  shops. 

The  Atlantic  Coast  Line  is  having  repairs  made  to  350  box 
cars,  in  its  own  shops. 

The  Pittsburgh  &  West  Virginia  is  having  repairs  made  to 
300  hopper  cars  at  the  shops  of  the  Koppel  Car  Repair  Company, 
Koppel,  Pa. 

The  Erie  has  entered  into  a  contract  with  the  Greenville  Steel 
Car  Company,  Greenville,  Pa.,  for  the  repair  of  500  coal  cars,  of 
50  tons  capacity. 

The  Delaware,  Lackawanna  &  Western  has  given  contracts 
for  the  repair  of  box  cars  to  the  Magor  Car  Company  for  500, 
to  the  Buffalo  Steel  Car  Company  500,  and  the  American  Car 
&  Foundry  Company  500. 

Buffalo,  Rochester  &  Pittsburgh   will  make   repairs  to  a 
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total  of  2,000  30-ton  wooden  box  cars.  The  company  has  given 
a  contract  to  the  Buffalo  Steel  Car  Company  for  repairs  to  500, 
50-ton  hopper  cars  and  is  having  repairs  made  to  500  box  cars 
in  its  own  shops  at  Du  Bois,  Pa, 

The  New  York  Central  has  given  contracts  for  the  repair  of 
freight  cars  as  follows :  For  the  New  York  Central,  500  box  cars 
to  the  Ryan  Car  Company;  500  box  cars  to  Streator  Car  Com- 
pany ;  500  box  cars  to  Standard  Steel  Car  Company ;  500  hopper 
cars  to  American  Car  &  Foundry  Company,  and  500  hopper  cars 
to  Buffalo  Steel  Car  Company.  For  the  Pittsburgh  &  Lake  Erie, 
500  box  cars  to  Pressed  Steel  Car  Company,  1,000  hopper  cars  to 
Standard  Steel  Car  Company,  and  500  gondola  cars  to  the  Youngs- 
town  Steel  Car  Company.  For  the  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis,  500  general  service  cars  and  500  hopper  cars  to 
American  Car  &  Foundry  Company.  For  the  Michigan  Central, 
500  box  cars  to  the  Illinois  Car  &  Manufacturing  Company,  and 
for  the  Lake  Erie  &  Western,  500  box  cars  to  Haskell  &  Barker 
Car  Company. 

The  Lehigh  Valley  has  awarded  contracts  for  the  repair  of 
equipment,  as  follows :  American  Car  &  Foundry  Company,  1,000 
box  cars;  Magor  Car  Corporation,  1,000  box  cars;  Buffalo  Steel 
Car  Company,  500  steel  coal  cars ;  American  Car  &  Foundry 
Company,  500  steel  coal  cars;  Lehigh  Structural  Steel  Company, 
200  steel  coal  cars. 

The  Chicago  Great  Western  is  having  repairs  made  to  198 
box  cars,  at  the  shops  of  the  Ryan  Car  Company,  Chicago. 


PERSONAL  MENTION 


MEETINGS    AND    CONVENTIONS 

;      The   followinz  list  gives  names  of  secretaries,  dates  of  next  or  Mgular 
meetings    and    places    of    tneeting    of    niechanical    associations    and    railroad 

clubs: 

Aik-Bkaxb  Association. — F.  M.  NellU,  Room  3014,  165  Broadway,  New 
York  City. 

Amkbican  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431    South   Dearborn   St.,  ChicaKO. 

Division   V — Equipment   Painting   Division. — V.   R.   Hawthorne, 
Chicago. 

Ambxican  Railway  Association,  Division  VI — Pukchases  and  Stores. — 
J.  P.  Murphy,  N.   Y.   C.  GJlinwood,  Ohio. 

AuKmicAN  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago.  Con- 
vention September  12-14,  Hotel  Sherman,  Chicago,  111. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.    Marquette    Road,    Chicago. 

American  Society  for  Testing  Materials. — C.  L,  Warwick,  University  of 
Pennsylvania,    Philadelphia,    Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice.  29  W. 
Thirty-ninth   St..   New   York. 

American  Society  for  Steel  Treatino. — W.  H.  Eisenman,  4600  Prospect 
Ave.,  Cleveland,  Ohio.  Annual  convention  September  19-24,  Indi- 
anapolis,  Ind. 

Association  of  R.mlway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N    W..  Room  411,  C.  &  N.  W.  Station,  Chicago,  111. 

Canadian  Railway  Ct.ub. — W.  A.  Booth,  131  Charron  St.,  Montreal,  Que. 
Next  meeting  Sertemher^  13,  Windsor  Hotel,  Montreal.  Paper  on 
"Train  Operation  by  relegraph  vs.  Telephone,"  by  W.  J.  Camp,  asst. 
mgr.   C.   r.   R.   Telegraphs. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago.  III.  Meeting  second  Mondajr  in  month,  except  June,  July 
and  Augrust,  New  Morrison  Hotel,   Chicago,  111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  month  at  the  American  Hotel  Annex,  St.  Louis,  Mo. 

Central  Uailway  Club. — H.  D.  VouRht,  26  Cortlandt  St..  New  York,  N.  Y. 

Chief  Inierchancx  Car  Inspectors  and  Car  Foremen's  Association. — 
W.   P.    Elliott,   T.    R.    R.   A.   of   St.    Ixjuis,   East    St.    Louis,    111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati. Ohio.  Meeting  second  Tuesday  of  February,  May,  Septem- 
ber and  November,  at  Hotel  .Sinton,  Cincinnati. 

Dixie  Air  Brake  Club  — £.  F,  O'Connor,  10  West  Grace  St..  Richmond, 
Va. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan   Central,    715    Clarke   Ave.,    Detroit,    Mich. 

Imternattcnal  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chicago,   111. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061    W.   Wabasha  Ave.,   Winona,   Minn. 

Master  Boii-ehmakpss'  .Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New   York,    N,    Y. 

New  Engiand  Railroad  Ci.ub. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Meeting  second  Tuesday  of  each  month,  except  June,  July, 
August    and    September. 

New  York  Railroad  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York, 
N.    Y. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgrebe,  623 
Brisbane    Building,    Buffalo,    N.    Y. 

Pacific  Railway  Club. — W.  S.  Wollner,  64  Pine  St.,  San  Francisco,  Cal. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh,   Pa. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis, 
Mo.  Meeting  second  Friday  of  each  month,  except  June,  July  and 
August. 

TIlavslino  Engin^wrs'  Association. — W.  O.  Thompson,  1177  East  Ninety- 
eighth    St.,    Cleveland,    Ohio. 

WsSTBtN  Railway  Club. — Bruce  V.  Crandall,  14  E.  Jackson  Boulerard, 
Chicago.  Next  meeting  September  19.  Paper  on  "A  Shipper's 
View  of  the  Evolution  of  Transportation  and  Its  Effect  on  Steam 
Railways,"  bv  George  C.  Conn,  director  of  traffic  of  the  Buick  Motor 
Co.      Buffet   luncheon    following. 


GENERAL 

M.  McKernan  has  been  appointed  superintendent  of  safety  of 
the  Missiouri  Pacific,  with  headquarters  at  St.  Louis,  Mo.,  suc- 
ceeding R.  H,  Dwycr,  who  has  been  assigned  to  other  duties. 

E.  J.  Brennan  has  been  appointed  superintendent  of  motive 
power  of  the  Chicago  Great  Western,  with  headquarters  at 
Oelwein,  Iowa,  effective  August  15,  succeeding  H.  C.  Eich,  re- 
signed. 

G.  C.  Seidel,  master  mechanic  of  the  Minneapolis  &  St.  Louis, 
with  headquarters  at  Marshalltown,  Iowa,  has  been  appointed 
mechanical  engineer  of  the  Chicago  &  Alton,  with  headquarters 
at  Bloomington,  111.,  effective  August  13,  succeeding  J.  H. 
Leyonmarck,  deceased. 

James  I.  Mailer,  whose  promotion  to  superintendent  of  motive 
power  of  the  Fort  Smith  &  Western,  with  headquarters  at  Fort 
Smith,  Ark.,  was  announced  in  the  August  issue  of  the  Railzvay 

Mechanical  Engineer, 
was  born  at  Alma,  Wis., 
on  April  24,  1877,  and 
entered  railroad  service 
in  December,  1893,  on 
the  Winona  &  Western. 
In  1897,  he  was  em- 
ployed by  .the  Chicago 
Great  Western  as  a  ma- 
chinist where  he  served 
until  1899,  when  he 
went  with  the  Great 
Northern  as  a  fireman. 
In  1900,  after  firing  on 
the  Northern  Pacific 
and  Southern  Pacific  he 
returned  to  the  Chicago 
Great  Western  as  shop 
foreman.  A  year  later 
he  was  appointed  general 
foreman  of  the  Minne- 
sota North  Wisconsin 
where  he  served  until 
1904.  Mr.  Mailer  has  been  in  the  service  of  the  Fort  Smith 
&  Western  continuously  since  1904,  From  1904  to  1906  he  served 
as  general  foreman  at  Fort  Smith,  and  from  1906  until  January  1, 
1921,  he  was  employed  as  an  engineman.  On  the  latter  date 
he  was  promoted  to  master  mechanic  and  was  serving  in  this 
position  at  the  time  of  his  recent  promotion. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

G.  L.  Ern STROM  has  been  appointed  road  foreman  of  engines 
of  the  Yellowstone  division  of  the  Northern  Pacific. 

T.  Allison  has  been  appointed  road  foreman  of  engines  of 
the  Pasco  division  of  the  Northern  Pacific,  with  headquarters 
at  Pasco,  Wash.,  effective  August  17,  succeeding  R.  E.  Wilkin- 
son, who  has  been  granted  an  extended  leave  of  absence. 

SHgP  AND  ENGINEHOUSE 

M.  J.  M.^NTON  has  been  appointed  roundhouse  foreman  o( 
the  Chicago,  Rock  Island  &  Pacific  at  Pratt,  Kans. 

R.  E.  Detrick  has  been  appointed  roundhouse  forettian  of 
the   Chicago,   Rock   Island  &   Pacific  at   El   Reno,   Okla. 

H.  Schmidt  has  been  appointed  roundhouse  foreman  of  the 
Erie   Railroad,   at   Cleveland,  Ohio,  succeeding  E.   Vlk. 

CAR  DEPARTMENT 

J.  R.  S'anderstrom  has  been  appointed  assistant  car  foreman 
of  the  Chicago,  Rock  Island  &  Pacific  at  Herington,   Kans. 


James    L    Mailer 
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PURCHASING  AND  STORES 

C.  C.  Kyle  has  been  appointed  acting  general  storekeeper  of 
the  Northern  Pacific,  with  headquarters  at  St.  Paul,  Minn., 
enfective  August  17,  succeeding  O.  C.  Wakefield. 

R,  H.  Johnson,  general  manager  and  purchasing  agent  of 
the  Peoria  &  Pekin  Union,  with  headquarters  at  Peoria,  111., 
has  resigned  and  the  purchasing  department  has  been  placed 
under  the  jurisdiction  of  the  president's  office. 

H.  S.  Burr,  general  superintendent  of  stores  of  the  Erie  with 
I'.eadquarters  at  New  York,  has  been  appointed  assistant  to  the 
nianager  of  stores  with  the  same  headquarters.  C.  K.  Reasor 
has  been  appointed  to  a  similar  position  with  the  same  head- 
quarters. The  positions  of  general  superintendent  of  stores 
and  assistant  general  superintendent  of  stores  have  been  abolished. 

Gc«D0N  Thomas  has  been  appointed  division  storekeeper  of 
the  Wyoming  division  of  the  Lehigh  Valley  at  Coxton,  Pa., 
succeeding  P.  H.  Shay,  resigned.  C.  J.  Roesch  has  been  ap- 
pointed division  storekeeper  of  the  M.  &  H.  division  at  Stockton, 
Pa.,  succeeding  Mr.  Thomas.  W.  J.  McKaig  has  been  appointed 
division  storekeeper  of  the  New  York  division,  with  headquarters 
at  Jersey   City,  N.  J.,  succeeding  Mr.   Roesch. 


OBITUARY 

M.  Flanagan,  general  master  mechanic  on  the  eastern  dis- 
trict of  the  Great  Northern  died  at  St.  Paul,  Minn.,  on 
.\ugust  2. 

J.  H.  Leyonmarck,  mechanical  engineer  of  the  Chicago  & 
-Alton  with  headquarters  at  Bloomington,  111.,  died  at  his  home 
in  that  city  on  August   1. 

F.  F.  G.^ines,  formerly  superintendent  of  motive  power  of  the 
Central  of  Georgia,  died  at  Washington,  D.  C,  on  August  26. 
Mr.  Gaines  was  born  on   March  28,  1871,  at  Hawley,   Pa.     He 

entered  railway  service 
in  1888  as  a  freight  and 
ticket  clerk  for  the  Erie. 
Two  years  later  he  re- 
signed to  enter  Cornell 
University,  at  which  in- 
stitution he  studied  for 
the  following  four  years. 
Upon  leaving  the  uni- 
versity he  served  in  the 
shops  of  the  Erie  for  a 
time  and  in  August,  1895, 
became  a  draughtsman 
for  the  Lehigh  Valley 
and  the  following  year 
was  appointed  engineer 
of  tests.  In  April,  1897, 
he  was  promoted  to 
mechanical  engineer  and 
in  November,  1902,  was 
appointed  master  me- 
chanic. Two  years  later 
Mr.  Gaines  became  me- 
chanical engineer  of  the  Philadelphia  &  Reading  and  in  1906 
he  went  to  the  Central  of  Georgia  as  superintendent  of  motive 
Power.  In  1917  Mr.  Gaines  resigned  as  superintendent  of  motive 
power  on  account  of  ill-health  but  continued  in  the  service  of 
the  company.  In  July,  1918,  he  was  appointed  a  member  of 
the  committee  of  standards  of  the  Railroad  Administration  and 
the  following  year  was  elected  chairman  of  the  Board  of  Wages 
and  Working  Conditions.  He  subsequently  served  as  a  member 
of  Railway  Board  of  Adjustment  No.  3.  Mr.  Gaines  was  well 
Known  for  his  work  in  improving  combustion  and  was  the  in- 
veiitor  of  the  Gaines  locomotive  furnace.  He  served  as  president 
of  the    Master    Mechanics'    Association    for    the    year    1914-1915. 


F.    F.    Gaines 


The  Chicago,  Rock  Island  &  Pacific  has  created  a  new  de- 
partment of  personnel  and  public  relations  under  the  supervision 
of  H.  S.  Ray,  assistant  to  the  president.  Mr.  Ray  will  be  espe- 
cially concerned  with  the  maintenance  of  cordial  relations  be- 
tween the  management  and  the  employees. 


The  Barrett  Company  on  August  1  removed  its  offices  from 
17  Battery  Place  to  40  Rector  street.  New  York  City. 

The  Tuco  Products  Corporation,  New  York,  has  opened  an 
agency  at  Spokane,  Wash.,  in  charge  of  L.  J.  McNally. 

The  O.  M.  Edwards  Company,  Inc.,  Syracuse,  N.  Y.,  has 
moved  its  Chicago,  111.,  office  to  532  First  National  Bank 
building. 

F.  C.  Se^erin,  New  York  manager,  with  office  at  50  Church 
street,  of  the  Betts  Machine  Company,  Rochester,  N.  Y.,  has 
resigned  to  go  into  other  business. 

The  T.  H.  Symington  Company,  New  York,  has  created  a 
new  Northwestern  district  for  the  selling  of  its  products.  J.  F. 
Schurch,  vice-president  of  this  company,  and  also  president  of 

the  Railway  Supply  Man- 
ufacturers' .Association, 
who  has  been  in  charge 
of  the  Symington  office 
at  Chicago  for  several 
years,  is  in  charge  of 
this  district  with  head- 
quarters in  St.  Paul, 
Minn.  The        Chicago 

office  is  in  charge  of  Le 
Roy  Kramer  who  has 
been  elected  vice-presi- 
dent and  director  of  the 
company.  He  assumed 
his  new  duties  on  August 
1.  Mr.  Kramer  spent 
manj'  years  in  the 
operating  departments  of 
the  St.  Louis-San  Fran- 
cisco     and      the      Rock 

Island   railroads  and   for 
LeRoy   Kramer  ^-^       ^^^^^^       ^^^^       ^.j^^_ 

president  in  charge  of 
manufacturing  for  the  Pullman  Company.  During  the  war  he 
acted  as  federal  manager  of  the  St.  Louis-San  Francisco  and 
the  Missouri,  Kansas  &  Texas  railroads  at  St.  Louis  under  the 
United  States  Railroad  Administration.  He  left  there  in  the 
Spring  of  1919  to  become  vice-president  in  charge  of  production 
for  the  Willys-Overland  plant  at  Toledo,  and  was  also  for  a 
time  vice-president  of  the  Pierce-Arrow  Company  at  Buflfalo. 

A.  Clarke  Morre  has  resigned  as  assistant  to  president  of  the 
Globe  Seamless  Tube  Company,  with  which  he  has  been  con- 
nected since  November,  1919, 

John  Duncan,  vice-president  of  the  Wheeling  Steel  Products 
Company,  Wheeling,  W.  Va.,  has  resigned  to  engage  in  the 
operation  of  coal,  coke,  iron  ore  and  railroad  properties  in 
Illinois. 

The  Glidden  Company,  Cleveland,  O.,  and  its  affiliated  com- 
panies have  been  given  the  manufacturing  and  distributing  rights, 
in  North  America,  for  the  Holland  enamel  paint  known  as 
Ripolin. 

Stewart  C.  Wilson  has  been  appointed  Pittsburgh  district 
sales  manager  of  the  Whiting  Corporation,  Chicago,  succeed- 
ing Robert  S.  Hammond,  who  has  been  transferred  to  the 
Chicago  office. 

E.  A.  Woodworth,  formerly  with  the  Imperial  Belting  Com- 
pany, Chicago,  as  railroad  representative,  has  left  the  service 
of  that  company  to  take  charge  of  the  southwestern  territory 
for  the  United  States  Metallic  Packing  Company,  Philadelphia, 
Pa.,  with  headquarters  in  Chicago. 

L.  M.  Waite,  formerly  sales  manager  of  the  National  -Acme 
Company,  Cleveland,  Ohio,  and  later  sales  manager  of  the 
Springfield  Automatic  Screw  Machine  Company,  Fitchburg, 
Mass.,  has  been  appointed  sales  manager  of  the  Garvin  Ma- 
chine Company,  New  York,  succeeding  Frank  A.  Power,  resigned. 
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total  of  i.COO  30-ton  wooden  box  cars.  The  company  has  given 
a  contract  to  the  Buffalo  Steel  Car  Company  for  repairs  to  500, 
50-ton  hopper  cars  and  is  having  repairs  made  to  500  box  cars 
in  its  own  shops  at  I  hi  Bois,  I'a. 

The  New  York  Centkal  has  given  contracts  for  the  repair  of 
fnight  cars  as  follows :  I"or  the  New  York  Central.  500  box  cars 
to  the  Ryan  Car  Company;  500  box  cars  to  Strcator  Car  Com- 
pany ;  500  box  cars  to  Standard  Steel  Car  Company ;  500  hopper 
cars  to  American  Car  &  I'oundry  Company,  and  5(X)  hopper  cars 
to  Buffalo  Stcol  Car  Company.  For  the  Pittsburgh  iS:  Lake  Erie, 
500  box  cars  to  I'ressed  Steel  Car  Company,  1,000  hopper  cars  to 
Standard  Sttel  Car  Company,  and  500  gondola  cars  to  the  Youngs- 
town  Steel  Car  Company.  I'or  the  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis,  500  general  service  cars  and  500  hopper  cars  to 
American  Car  &  I'oundry  Comi)any.  For  the  Michigan  Central. 
500  box  cars  to  the  Illinois  Car  &  Manufacturing  Company,  and 
for  the  L.-ike  Eric  &  Western,  500  box  cars  to  Haskell  &  Barker 
Car  Ccmipany. 

The  Lemkim  \'.\i.i.ev  has  awarded  contracts  for  the  repair  of 
equii)nient.  as  follows:  .\merican  Car  &  I'oundry  Company.  1,(XX) 
box  cars;  Magor  Car  Corporation,  1,000  box  cars;  Buffalo  Steel 
Car  Company.  500  steel  coal  cars ;  American  Car  &  Foundry 
Company.  500  steel  coal  cars;  Lehigh  Structural  Steel  Company. 
200  steel  coal  cars. 

The  CHic.\rrf>  Gre.nt  Western  is  having  repairs  made  to  198 
box  cars,  at  the  shops  of  the  Ryan  Car  Comjiany.  Chicago. 


PERSONAL  MENTION 


I  0 


MEETINGS    AND    CONVENTIONS 

The  follovfing  I-'st  gives  names  of  secretaries,  dates  of  next  or  tegular 
meetings  and  plfcrs  of  meeting  of  meclianical  associations  and  railroad 
clubs: 

Air-Br.ake  A.S.S0C1ATI0N. — F.  M.  Nellis,  Room  3014,  165  Broadway.  New 
York    City. 

American  Railway  Association,  nnisiox  V — Mechanical. — V.  R.  Haw- 
thorne,  431    South   Dearborn   St..   Chicago. 

Division    V — Equipment    Painting    Division. — V.    R.    Hawthorne. 
Chicago.  / 

American  Railway  Association,  Division  VI— Purchases  and  Stores. — 
J.   P.  Murphy,  N.   V.   C,  Ccllinwood,  Ohio. 

American  Railro.^d  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Horcherdt.  202  N'l-rth  Hamlin  Ave..  Chicago.  Con- 
vention September   12-14.   Hotel   Sherman.  Chicago,   111. 

American    Railway    Tool    Foremen's   Association. — R.    D.    Fletcher,    1145 

E.    Marquette    Road.    Chicago. 
American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 

Pennsylvania.    Philadelphia.    Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth    St.,    New    York. 

American  Society  for  Steel  Treating. — \V.  H.  Eisenman,  4600  Prospect 
Ave  .  Cleveland.  Ohio.  Annual  convention  September  19-24,  Indi- 
anapolis.   Ind. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti. 
C.  \  N    W..  Room  411,  C.  &  N.  \V.  Static  n.  Chicago,  111. 

Canadian  R.\iL\VAy  Clue. — \V.  A.  Rooth.  131  Charron  St.,  Montreal,  Que. 
Next  niiefiiiji  .'^trt«"mhcr_  lo.  Windsor  IL  tel.  Mciitnal.  Paper  on 
"Tr  tin  <  )i>iratioii  by  I'lK-'graph  vs.  Telephone,"  by  VV.  J.  Caiup,  asst. 
nT.;r.    C.    !'.    R.    Ti'.f!.'r:iph«. 

Ca»  Foremen's  Associ.^tion  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicaiio.  111.  Meeting  second  Mi  nday  in  nionth,  except  June,  July 
an'l  .Xiigust,  New  Morrison   Hotel,   Chicago,   111. 

Car  Foremen  s  Association  of  St.  Louis. — Thomas  R.  Koeneke.  604  Fed- 
eral Reserve  Bank  P-jilding.  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  month  at  tbe  American  IL.tel  Annex.  St.   Louis,  Mo. 

('r.s\u\i    l\  >iiu  AV   (  I.I  !■..-   II.   I  >.   \  Cnylit,  Jo  iMrtlandi   St.,   .New   ^'(lTk,  N.   \. 

Chief  Inierch'.nce  Car  Inspectors  and  Car  Foremen's  Association. — 
W.    P.    Kllt.nt.   'I".    \i.    K.    .\.    r,f    St.    I  ..ins.    K.im    <t.    L.Mn-,    111. 

Cincinnati  Railway  Club. — \V.  C.  Cooder,  Unicn  Central  Building.  Cin- 
cinnati. (Jhio.  Meeting  second  Tuesday  of  February,  May,  Septem- 
ber i'lul    November,  at   Hotel   .'>inton,   Cincinnati. 

Dixie  Air  Brake  Club — E.  F.  O'Connor,  10  West  Grace  St.,  Richmond, 
Va. 

International  Railroad  Master  Black. smiths'  Associ.\tion. — W.  J.  Mayer, 
.\luhig;m    t'liitral,    71.^    (  l.irkf    .\ve..    |)itr.iit.    Miili. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-fi-st   St.,  Chicngo.    111. 

International  Railway  General  Foremen's  Association. — William  Hall, 
Kml    W.    Wabasha   Ave.    Winona.    .Minn. 

MasTfw  1:<iii  KHMAki'ks'  .\sM»eiATio\. — HaTrv  1).  N'ouglit,  26  Cortlanilt  St.. 
New    York,    N.    Y. 

New  Engiand  Railroad  Cli-b. — W.  E.  Cade.  Jr..  683  Atlantic  Ave..  Boston. 
Mass.  Meeting  second  Tuesday  of  each  month,  except  June,  July, 
August    and    Sepiember. 

New  ^■..|<K  KviiKo.Mi  tirii. — H.  1  >.  X'oiiglit.  Jo  Ci  rtlandt  St..  N\  \v  York, 
N.    Y. 

Niagara  Frontif.'j  Car  Men's  Association. — George  A.  J.  Hochgrebe,  623 
Brisi.ane    Ruildinjf,    Buffalo.    N.    Y. 

Pacific  Railway  Clup. — W.   S.  Wollner.  64  Pine  St.,  San  Francisco,   Cal. 

Railway  Club  or  Pittsburgh. — J.  D.  Conway,  SIS  Grandview  Ave.,  Pitts- 
burifh.    Pa. 

St.  Louis  Railway  Clitb. — l!.  U'.  Frauenthal.  Union  Station.  St.  Louis, 
Mo.  Meeting  second  Friday  of  each  month,  e-xccpt  June.  July  and 
August. 

Traveling  Engin^-frs'  .Association. — W.  O.  Thompson,  1177  East  Ninety- 
e;,uh!!i     ."^t  .     t  K-\  fl.ui<i.     ( )iiiu. 

Western    Railway    Club. — Bruce   V.    Crandall,    14    E.    Jackson    Boulevard, 

t'hicagu.        .\\\I     niieting     Stptt-mher     l'>.        Paiu  r     uii     ".\      Sliippir"^ 

\'icw    of    tilt-    Evolution    of    Trnn-port.Tticn    .Tiid    ll-    ElTeit    on    ."Steam 

•    -         Railways,"'  bv  Cicorge  C.  Conn,  director  of  traffic  of  the  Buick  Motor 

Co.      ButTet    luncheon    fiMlowiug. 


GENERAL 

M.   McKeknan   has  been  appointed   stiperintendent  of  safety  o 
tlie   Missiouri    Pacific,   with   headciuarters  at   St.   Louis,   Mo.,   suc- 
ceeding  K.   H.   Dvvyer,   who  has   been   assigned   to   other   duties. 

E.   J.    Rrexnax   has   been   appointed   superintendent   of   motivi 
power    of    the    Chicago    Great    Western,    witli    licadquarters    a- 
Oelwein,  Iowa,  effective  August   15,  succeeding   H.  C.  Eich,  re 
signetl.  .,  . 

G.  C.  Seidel,  master  mechanic  of  the  Minneapolis  &  St.  Loui> 
with  headquarters  at  Marshalltown,  Iowa,  has  been  appointeil 
mechanical  engineer  of  tlie  Chicago  &  Alton,  with  headquarter- 
at  liloomington.  111.,  effective  August  13,  succeeding  J.  11 
Leyonmarck,  decease<l. 

T.\MES  I.  M.AiLER.  whose  promotion  to  superintendent  of  motive 
power  of  the  I'ort  Smith  &  Western,  with  headquarters  at  Fori 
Smith.  .\rk.,  was  announced  in  the  .August  issue  of  tiie  I<iiihi.a\ 

Mcchoitical  Iluaini'rr 

was  born  at  Alma,  \\  is., 
on  Aprd  24,  1877,  and 
entered  railroad  service 
in  December,  1893,  on 
the  Winona  &  Western, 
in  1897,  he  was  em- 
ployed by  .the  Chicago 
Great  Western  as  a  ma 
chinist  where  he  servKl 
until  189*>,  when  In 
went  with  tiie  Grea: 
Xortliern  as  a  fireman. 
In  1900.  after  firing  on 
the  Xortliern  Pacific 
and  Southern  Pacific  hy 
returned  to  the  Chicag  • 
Great  Western  as  >h'\< 
foreman.  A  year  later 
he  was  appointed  genera! 
foreman  of  the  Minne- 
sota Xorth  Wisconsii: 
where  he  served  until 
1504.  Mr.  Mailer  has  been  in  the  service  of  the  Fort  Smitn 
&  Western  contimiously  since  1904.  From  1904  to  1906  he  served 
as  general  foreman  at  I'ort  Smith,  and  from  1906  until  January  1, 
1921,  he  was  employed  as  an  cngincman.  On  the  latter  dat^ 
he  was  promoted  to  master  mechanic  and  was  serving  in  tlii 
position  at  the  time  of  his  recent  promotion. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINE^ 

G.  L.  Erx-^trom  has  been  appointed  road  foreman  of  engine - 
of  the  Yellowstone  flivision  of  the  Xorthern   Pacific. 

T.    Allison    has    been   appointed   road    foreman    of   engines   o;' 
tlie    Pasco   division    of    ihe    Xorthern    Pacific,    witii    headquarter 
at   Pasco.  \\a>-li..  effective   .August   17.  succeeding   R.   E.   Wilkin 
son.  who  has  been  granted  an  extended  leave  of  absence. 

SHOP  AND  ENGINEHOUSE 

M.    T.    Maxiox    has    been    appointed    roundhouse    foreman    >: 
the  Chicago.  Rock  Island  &  Pacific  at  Pratt,  Kans. 

R.    K.    Detrick    has    been    appointed    roundhouse    foretnan    ' 
the   Chicago.    Rock    Island   &   Pacific  at    EI    Reno.   Okla. 

II.    Schmidt   has   been   appointed    roundhouse    foreman    of   tli 
Erie   Railroad,   at   Cleveland,   Ohio,   succeeding  E.    \'lk. 

CAR   DEPARTMENT 

J.   I\.   S'axderstrom    has  been   appointed   assistant   car   forema 
of   the  Chicago,    Rock   Island   &   Pacific  at   Herington.    Kans. 


James     I.     Mailer 


Sei'tember,  1921 
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PURCHASING  AND  STORES 

C.  C.  Kyle  has  been  appointed  acting  general  storekeeper  of 
•  le  Northern  Pacific,  with  headquarters  at  St.  Paul,  Minn., 
,  fective  August  17,  succeeding  O.  C.  \\  aketield. 

R.    H.    JoHNSOx,    general    manager    and    purchasing    agent    of 
;  ic    Peoria   &    Fekin    Union,    with    headquarters    at    Peoria,    111., 
1  IS    resigned    and    the    purchasing    department    has    been    placed 
•ider  the  jurisdiction  of  tlie  president's  office. 

H.  S.  Burr,  general  superintendent  of  stores  of  the  Erie  with 
■  adquarters  at  New  ^'()rk.  lias  been  appointed  assistant  to  the 
I  iiiager  of  stores  with  tlie  same  headquarters.  C.  K.  Reasor 
is  been  appointed  to  a  similar  position  with  the  same  head- 
.  larters.  The  positions  of  general  superintendent  of  stores 
.  id  assistant  general  superintendent  of  stores  have  been  abolished. 

Gordon'  Thomas  lias  been  appointed  division  storekeeper  of 
tic  Wyoming  division  of  the  Lehigh  \'alley  at  Coxton,  Pa., 
-  icceeding  P.  H.  Sliay,  resigned.  C.  J.  Roesch  has  been  ap- 
jn  minted  division  storekeeper  of  the  M.  &  H.  division  at  Stockton, 
1  ,1.,  succeeding  Mr.  Thomas.  W.  J.  McKaig  has  been  appointed 
iivision  storekeeper  of  the  Xew  York  division,  with  headquarters 
;,;  Jersey   City.   X.  J.,   succeeding  Mr.   Roesch. 


OBITUARY 

M.  Fl.\x.\c.\x,  general  master  mechanic  on  the  eastern  dis- 
trict   of    the    Great     Northern     died    at     St.     Paul,     Minn.,     on 

August    2.  .  ;,     .-  :  --      •■:,,,  '    -"   ». 

J.  H.  Levon.marck,  mechanical  engineer  of  the  Chicago  & 
Mton  with  head<|uart<rs  at  Bloomington,  111.,  died  at  his  home 
::i  that  city  on  August   1. 

i".  F.  Gaines,  formerly  superintendent  of  motive  power  of  the 
Ci  iitral  of  Georgia,  died  at  Wasliington,  1).  C.  on  August  26. 
.Mr.   Gaines   was  born   on    March   2H,   1<S71,  at    Hawlej-,    Pa.     He 

,,     ,  .  entered     railway     service 

in  1888  as  a  freight  and 
ticket  clerk  for  the  Erie. 
Two  years  later  he  re- 
signed to  enter  Cornell 
University,  at  which  in- 
stitution he  studied  for 
the  following  four  years. 
Upon  leaving  the  uni- 
versity he  served  in  the 
shops  of  the  Erie  for  a 
time  and  in  August,  1895, 
became  a  draughtsman 
for  the  Lehigh  X'allcy 
and  the  following  year 
.  was     appointed     engineer 

of  tests.  In  April,  1897, 
he  was  promoted  to 
mechanical  engineer  and 
in  Xoveml)er,  1902,  was 
api)ointed  master  me- 
chanic. Two  years  later 
Mr.  Gaines  became  me- 
^!  nical  engineer  of  the  Philadelphia  &  Reading  and  in  19()6 
:^  went  to  the  Central  of  Georgia  as  superintendent  of  motive 
:<(  "cr.  In  1917  Mr.  Gaines  resigned  as  superintendent  of  motive 
P<^'"er  on  account  of  ill-heahh  but  continued  in  the  service  of 
till,  company.  In  Jul\-,  1'518.  he  was  appointed  a  member  of 
tile  committee  of  standards  of  the  Railroad  Administration  and 
thf  following  year  was  elected  chairman  of  the  Board  of  Wages 
?ij'i  Working  Conditions.  He  subsequently  served  as  a  member 
•^'t  Railway  Board  of  .Adjustment  Xo.  3.  Mr.  Gaines  was  well 
l^i!'  \vn  for  his  work  in  improving  combustion  and  was  the  in- 
^■f  tor  of  the  Gaines  locomotive  furnace.  He  served  as  president 
'    'lie    Master    Mechanics'    .Association    for    the    vear    1914-1915. 


F.    F.   Gaines 


he  Chicago,  Rock  Tsi-and  &  Pacific  has  created  a  new  de- 
''•I'^ment  of  per.'onnel  and  pubhc  relations  under  the  supervision 
•^'f  H.  S.  Ray,  assistant  to  the  president.  Mr.  Ray  will  be  espe- 
*'•'  'y  concerned  with  the  maintenance  of  cordial  relations  be- 
t^^     n  the  management  and  the  employees. 


Tlic  Barrett  Company  on  .\ugust  1  removed  its  ottices  from 
17  Battery  Place  to  40  I'vector  street,  Xew  \  ork  City. 

The  Tuco  Products  Corporation,  New  York,  has  opened  an 
agency  at   Spokane,  Wash.,  in  charge  of  L.  J.   McXally. 

The  O.  M.  Edwards  Company,  Inc.,  Syracuse,  X.  Y.,  has 
moved  its  Chicago,  111.,  office  t<»  532  First  -National  Bank 
building. 

F.  C.  Scterin,  Xew  \()rk  manager,  with  office  at  50  Church 
street,  of  the  Betts  Machine  Company.  Rochester,  X.  \.,  has 
resigned  to  go  into  other  business. 

The    T.    H.    Symington    Cdinpany,    Xew    York,    has   created   a 

new  X'orthwcstern  district  for  the  selling  of  its  i)roducts.     J.   U. 

Schurcli,   vice-president   of  this   company,   and   also   proident    of 

-  .  .   ,.  '    the  Railway  Supply  Man- 

■  ufacturers"  .\s>ociation, 
who  has  been  in  charge 
of  the  .Symington  office 
at  Chicago  for  several 
y<ears,  is  in  charjic  of 
this  district  w  ith  head- 
(juarter-  in  St.  Paul, 
Minn.  The  Chicago 
office  is  in  charge  of  Le 
Roy  Kramer  who  has 
been  elected  vice-presi- 
dent and  director  of  the 
coinpany.  He  a>>umed 
his  new  duties  on  August 
1.  Mr.  Kramer  ^jtent 
many  years  in  the 
oj)erating  <k-partmcnts  of 
the  St.  Loui>-San  Iran- 
cisco  and  the  Rock 
f>laiid  railroads  and  lor 
six  vear^  wa*  vice- 
president  in  charge  of 
manufacturing  for  the  Pullman  Company.  During  the  war  he 
acted  as  federal  manager  of  the  St.  Lonis-San  Francisco  and 
the  Mis.souri,  Kansas  &  Texas  railroads  at  St.  Louis  under  the 
United  States  Railroad  .\dministration.  He  left  there  in  the 
S])ring  of  1919  to  become  vice-president  in  charge  of  production 
for  the  Willys-Overland  plant  at  Toledo,  and  wa>;  also  for  a 
time  \  ice-president  of  the  Picrce-.Arrow  Comitaiu-  at  Buffalo. 

A.  Clarke  Morre  has  resigned  as  assistant  to  president  of  the 
Globe  Seamless  Tube  Company,  with  which  he  has  been  con- 
nected since  November,   1919. 

John  Duncan,  vice-president  of  the  Wheeling  .Steel  Products 
Company,  Wheeling,  W.  \'a.,  has  resigned  to  engage  in  the 
operation  of  coal,  coke,  iron  ore  and  railroad  properties  in 
Illinois. 

The  Glidden  Companj-,  Cleveland,  O.,  and  its  affiliated  com- 
panies have  been  given  the  manufacturing  and  distributing  rights, 
in  North  America,  for  the  Holland  enamel  paint  known  as 
Ripolin. 

Stewart  C.  Wilson  has  betMi  appointed  Pittsburgh  district 
'^ales  manager  of  the  Whiting  Corporation.  Chicago,  succeed- 
ing Robert  S.  Hammond,  who  has  been  transferred  to  the 
Chicago  office. 

E.  A.  Woodworth,  formerly  with  the  Imperial  Belting  Com- 
I>any.  Chicago,  as  railroad  representative,  has  left  the  >ervtce 
of  that  company  to  take  charge  of  the  southwestern  territory 
for  the  United  States  Metallic  Packing  Company,  Philadelphia, 
Pa.,  with   headquarters   in   Chicago. 

L.  M.  Waite.  formerly  sal<js  manager  of  the  National  Acme 
Company  Cleveland.  Ohio,  and  later  sales  manager  of  the 
Springtleld  .Automatic  Screw  Machine  Company.  Fitchburg,. 
Mass..  has  been  appointed  sales  manager  of  the  Garvin  Ma- 
chine Company,  New  York,  succeeding  Frank  A.  Power.  re>igned. 


LeRoy    Kramer 
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TRADE   PUBLICATIONS 


Thread  Micrometer. — The  Bath  internal  thread  micrometer 
and  master  ring  are  illustrated  and  described  in  Bulletin  No.  20, 
a  4-page  leaflet  issued  by  John  Bath  &  Co.,  Inc.,  Worcester,  Mass. 

Thread  Cutting  Tools  and  Machines. — The  Geometric  Tool 
Company,  New  Haven,  Conn.,  has  issued  a  booklet  of  20  pages 
illustrating  its  line  of  screw  thread  cutting  tools  and  machines. 

Cranes. — Typical  illustrations  of  a  line  of  Northern  bucket 
cranes  in  actual  operation  are  shown  in  Bulletin  No.  520-B,  re- 
cently issued  by  the  Northern  Engineering  Works,  Detroit,  Mich. 

Sharon  Standards. — An  illustrated  catalogue  of  8  pages  in- 
tended to  give  some  idea  of  its  resources  and  facilities  for 
handling  pressed  steel  requirements,  has  recently  been  issued  by 
the  Sharon  Pressed  Steel  Company,  Sharon,  Pa. 

Valves. — An  unusual  set  of  12  circulars,  in  each  of  which  a 
particular  line  of  valves  suitable  for  various  steam  pressures  is 
briefly  outlined  and  illustrated,  has  recently  been  issued  by  the 
Walworth  Manufacturing  Company,  Boston,  Mass. 

Powdered  Coal. — Two  booklets  on  the  Use  of  Pulverized  Coal 
Under  Central  Station  Boilers,  by  John  Anderson,  and  Powdered 
Coal  Application  to  Four  2.640  H.P.  Boilers,  by  H.  D.  Savage, 
are  being  distributed  by  the  Combustion  Engineering  Corpora- 
tion, New  York. 

Signaling  Systems. — Some  of  the  products  manufactured  by 
the  Holtzer-Cabot  Electric  Company,  Boston,  Mass.,  including 
fire-alarm  systems,  calling  systems,  watchmen's  clock  systems, 
etc.,  are  briefly  described  in  a  14-page,  illustrated  booklet  which 
the  company  has  recently  issued.         ; ' 

Valves. — The  ease  with  which  worn  parts  may  be  removed  and 
replaced  in  "Flatplug"  valves,  which  have  been  designed  to  meet 
the  need  for  tight  valves  in  varied  uses  and  for  working  pressures 
up  to  175  lb.,  is  explained  and  pictured  in  an  interesting  folder 
recently  issued  by  the  Everlasting  Valve  Company,  Jersey  City, 
N.J. 

Truck  Bearings. — The  advantages  and  methods  of  installation 
of  Hyatt  bearings  for  trucks  of  all  kinds  are  outlined  in  the  first 
few  pages  of  a  16-page  report  recently  issued  by  the  Hyatt  Roller 
Bearing  Company,  New  York.  The  remaining  pages  contain  a 
number  of  clear-cut  illustrations  of  Hyatt  equipped  trucks  made 
by  leading  manufacturers. 

Chucks. — Prices  and  code  words  for  the  different  styles  of 
chucks  manufactured  by  the  Cushman  Chuck  Company,  Hart- 
ford, Conn.,  are  listed  in  a  16-page  illustrated  booklet  which  the 
company  has  recently  issued.  The  booklet  is  neatly  arranged 
and  has  an  outside  cover  of  transparent  celluloid  to  which  a 
small  blotter  is  attached. 

Steam  Jet  Ash  Conveyors. — The  Conveyors  Corporation  of 
America,  Chicago,  has  recently  issued  a  booklet  entitled  "The 
Proof  of  the  Pudding,"  which  contains  reproductions  of  70  letters 
regarding  the  service  obtained  with  American  steam  ash  con- 
veyors. The  list  of  users  who  commend  this  device  includes 
several   prominent   railroads. 

Welding  and  Cutting  Apparatus. — Condensed  statements  of 
range  and  adaptation  of  Rego  cutting  and  welding  apparatus  are 
given  in  Catalogue  No.  23  recently  issued  by  the  Bastian-Blessing 
Company,  Chicago.  The  catalogue  is  an  attractive,  well-arranged 
treatise  of  40  pages  and  contains  in  addition  to  illustrations  of  the 
different  types  of  equipment  and  prices,  data  on  torch  pressures 
and  consumption. 

Small  Tools. — A  new  and  comprehensive  catalogue  describ- 
ing small  tools,  including  screw  plates,  taps,  dies,  drills,  reamers, 
milling  cutters,  bits,  tap  and  pipe  wrenches,  pipe  vises,  etc.,  which 
comprise  the  greater  part  of  its  product,  has  recently  been  issued 
by  the  Greenfield  Tap  &  Die  Corporation,  Greenfield,  Mass.  A 
great  deal  of  information  of  interest  to  the  user  and  designer 
of  tools  and  machinery  and  some  especially  instructive  tables 
are  also  contained  therein. 


Locomotive  Stokers. — The  first  ten  pages  of  an  attractive  book- 
let of  14  pages  recently  issued  by  the  Locomotive  Stoker  Cor... 
pany,  Pittsburgh,  Pa.,  are  devoted  to  a  description  of  the  Duplex 
stoker  and  contain  clear-cut  illustrations  which  show  details  cf 
its  construction  and  operation.  The  remaining  pages  outline  the 
organization  behind  the  Duplex  stoker  and  include  a  list  of  both 
foreign  and  domestic  railroads  using  this  device. 

Pneumatic  Tool  Accessories. — Air  hose,  hose  couplings,  hoe 
clamps,  drill  chucks,  rivet  sets  and  blanks,  wire  brushes,  oils  and 
greases,  rail  drills,  and  other  accessories  for  use  in  connection 
with  Little  David  pneumatic  tools  are  described  and  illustrated 
in  Bulletin  Form  No.  8017,  recently  issued  by  the  Ingersoll-Rar.d 
Company,  New  York.  Tables  of  dimensions  of  all  rivet  seis 
and  chisels  are  also  included. 

Packings. — A  catalogue,  presenting  its  full  line  of  packings, 
gaskets  and  pump  valves,  is  one  of  the  recent  publications  of  the 
United  States  Rubber  Company,  New  York.  It  is  fully  illus- 
trated and  contains  definite  information  regarding  each  item 
listed  and  the  specific  uses  for  which  it  is  best  fitted,  also  de- 
tailed drawings  of  construction.  A  classified  index  of  the  different 
styles  of  packings  sets  forth  the  packings  which  are  recom- 
mended for  the  various  conditions  of  service. 

Real  Production  Tools. — Under  the  title  of  "Real  Production 
Tools"  the  Goddard  &  Goddard  Company,  Inc.,  Detroit,  Mich.,  is 
distributing  a  series  of  pamphlets  illustrating  and  describing  some 
of  the  tools  manufactured  by  that  company.  The  pamphlets  are 
intended  to  be  largely  educational,  indicating  the  lines  along  which 
increased  production  and  more  accurate  work  can  be  obtained  in 
machine  shops.  The  first  pamphlet  of  the  series  is  devoted  to 
the  half  side  mill.  The  advantages  of  this  form  of  milling  cutter 
are  explained  particularly  as  compared  to  the  standard  type  side 
mill  with  cutting  edges  on  both  sides. 

Starrett  Tools. — A  new  catalogue  that  has  been  issued  by 
the  L.  S.  Starrett  Company,  Athol,  Mass.,  is  not  only  an 
improvement  in  appearance  and  arrangement  over  previous  cata- 
logues, but  contains  information  about  twenty-one  new  tools. 
Among  the  features  of  especial  interest  may  be  mentioned  an 
improvement  in  the  Starrett  universal  bevel  protractor.  No.  359; 
a  new  No.  24A  micrometer  caliper  gage ;  new  micrometer  calipers 
graduated  in  millimeters;  a  new  metric  fillet  or  radium  gage;  a 
new  set  (No.  278)  of  accurate  V-clocks  and  clamps,  and  a  new 
pair  of  Starrett  firm  joint  dividers  (No.  139). 

Freight  Cars  and  Appliances. — The  Canadian  Car  &  Foundry 
Co.,  Ltd.,  Montreal,  Canada,  has  recently  issued  a  scries  of  bul- 
letins describing  cars  built  by  the  company  and  some  of  the 
specialties  manufactured  in  its  plant.  The  niunbers  of  the  bul- 
letins and  the  subjects  are  as  follows:  No.  11,  Simplex  safety 
brake  head ;  No.  12,  A.  R.  A,  standard  D  coupler ;  No.  21,  box  cars 
for  the  Canadian  Pacific;  No.  22,  box  cars  for  the  Canadian 
National  Railways ;  No.  23,  composite  underframe  refrigerator 
cars  for  the  Canadian  National;  No.  24,  all  wood  stock  cars  for 
the  Canadian  National;  No.  31,  cars  for  foreign  service. 

Wood  Construction  Information  Service. — The  National 
Lumber  Manufacturers'  Association,  Chicago,  has  recently  issued 
some  additional  data  dealing  with  mill  construction.  The  subjects 
treated  in  these  sheets  deal  with  basement  floors,  roof  and  roof 
coverings  and  include  a  set  of  floor  beam  charts  to  facilitate  the 
determination  of  the  most  economical  system  of  floor  construction 
to  carry  a  given  load.  Another  subject  presented  is  a  progress 
report  of  tests  made  by  the  Forest  Products  Laboratory,  Madison, 
Wis.,  in  co-operation  with  the  association  on  built-up  beams  under 
various  loads  in  comparison  with  solid  timbers. 

Cylinder  Regrindinc.— A  comprehensive,  116-page  booklet  on 
"Cylinder  Regrinding"  has  been  issued  recently  by  the  Heald 
Machine  Company,  Worcester,  Mass.  While  this  booklet  is  in- 
tended primarily  to  "assist  those  entering  the  business  of  regrind- 
ing automobile  cylinders"  the  cylinder  grinding  machine  illustrrted 
is  adapted  to  many  grinding  operations  in  railroad  shops.  The 
construction  of  the  machine  and  many  of  its  possible  uses  are 
plainly  indicated.  There  are  also  several  pages  of  interest  to  rail- 
road men  in  showing  the  advantages  of  grinding  as  compare  to 
reaming  cylinders.  The  old  idea  that  abrasive  adheres  to  ground 
metallic  surfaces  is  shown  to  be  erroneous.  The  last  few  P-ges 
of  the  booklet  are  devoted  to  special  Heald  machines  inclu  iing 
the  Styles  80,  85,  70  and  75  internal  grinders,  the  unusually 
massive  cylinder  grinder  No.  65  and  the  surface  grinder  No.  20-22. 
Heald  magnetic  chucks  are  illustrated  and  described  on  the  last 
page  of  the  booklet. 
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Use  of  Factors  in  Designing 

The  factors  which  are  proposed  as  being  satisfactory  for 
the  purpose  of  making  comparisons  of  different  locomotives 
are  also  of  use  when  considering  the  preliminary  design  of 
an  engine  for  a  given  service. 

Illustrating   this  by   an  example   and   specifying  certain 
provisions  as  follows:    Required  the  chief  dimensions  of  an 
express  4-4-2  type  locomotive  to  develop  a  tractive  effort  at 
the  rim  of  the  drivers  at  60  m.p.h.  of  7,500  lb. 
T  X  V         7,500  X  60 

HP.  =  =  =  1,200  hp. 

375  375 

Drivers  are  to  be,  say,  81  in.  dia.  At  60  miles  per  hour 
(240  r.p.m.)  and  with  superheated  steam,  from  1.3  to  1.5 
sq.  ft.  of  evaporative  heating  surface  will  be  sufficient  (for 
saturated  steam  2  sq.  ft.  or  a  little  less  would  be  wanted) 


The  diameter  and  stroke  of  the  cylinders  will  of  course  be 
easily  arranged  after  the  steam  pressure  of  the  boiler  has 
been  decided. 

Equivalent  Heating  Surface 

The  equivalent  heating  surface,  or  in  other  words  the 
amount  of  heating  surface  that  an  engine  using  saturated 
steam  should  have,  would  be  by  the  usual  formula 

420 
■/-;?;•:•'        2,100  H =  2,310   sq.    ft  '  ^  .-V 

At  2  sq.  ft.  of  heating  surface  per  hp.  this  would  furnish 

2,310 
=  1,155  hp,    :-r\'-:-'-  •'  ;• ': :■:'■'■/,  S^'  '■■■':■ 

This  is  less  by  some  3^  per  cent,  but  is  near  enough  to 
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to  develop  one  hp.   Assume  1.4  sq.  ft.  and  factors  as  follows; 
Weight  on  drivers  ....  .... 

A  = =  4.2;:j^;;;:^;:''^.^jv/;:.:^^^ 

Rated  tractive  effort  ■  •-.■■■\'^-'.-- .  ■•.  v^J-  -V '"^v^  iv 
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Heating  surface 
P  Heating  surface  -|-  superheating  surface    _ 

Grate  area 
Total  weight  -    - ": '  • ' 


E  = 


77  lb. 


Heating  surface  -|-  superheating  surface 
Fire-box  surface,  7  to  8  per  cent  of  total. 
Superheating  surface,  20  per  cent  of  total. 
Total  evaporative  heating  surface:    .      ..• 

1,200  X   1.4         -        ^.  ..  -.    .  -     ^=   1,680  sq.  ft. 
Superheating  surface        *  (  ,V* ..  -.:.  -     =      420  sq.  ft. 


Total        -         -^;^'r'.-  ;:-.Vi  ■       =  2,100  sq.  ft. 
Grate  area      -         -         -         -         -     =        28  sq.  ft. 
Fire-box  surface,  7.5  per  cent  of  total  =      158  sq.  ft. 
1,680  X  960 
R.T.E.  =  =  20,000  lb. 

81 
Total   weight       =  162,000  lb.  •'    V    :  C 

Adhesive  weight  =     84,000  lb. 


show  that  the  formula,  purely  empirical  as  it  may  be,  is 
near  enough  to  give  a  fair  idea  of  heating  surfaces  of  super- 
heated and  saturated  steam  locomotives  of  the  same  horse- 
power. 

Quite  naturally  the  foregoing  computations  can  be  much 
upset  if  the  power  per  unit  of  heating  surface  is  greatly 
different,  but  the  figures  given  will  be  found  to  be  closely 
correct  under  average  conditions,  and  for  boilers  having  the 
average  proportions  adopted  in  estimating  the  size  of  the 
proposed  4-4-2  locomotive.      .        .: 

:':V/-"  /**  "■  -■    V     ;  '     .j.'C*;        Conclusion  '"'. 

The  tables  of  dimensions  have  been  compiled  from  par-:;'; 
ticulars  given  of  the  locomotives  mentioned  in  various  tech-"-' 
nical  journals,  principally  The  Engineer,  Engineering,  and 
The   Railway   Gazette,   and   some   of   the   data   has   kindlv 
been  furnished  by  the  locomotive  engineers  of  the  varioits 
railways.*  .  ;,  ;^  .i,..^ 

It  will  be  understood  that  the  examples  might  have  been 
multiplied  in  number,  but  the  aim  has  been  to  tabulate  repre- 
sentative designs  of  modem  power  operating  at  the  present 
time  on  British  railways,  and  also  to  put  forward  a  suggested 
means  of  comparing  the  various  locomotives. 

'The  writer  is  indebted  to  the  chief  mechanical  engineers  of  the  Great 
f^entral.  Great  Northern  North  Eastern.  North  British,  and  South  Eastern 
&•  Chatham  Railways,  who  have  kindly  supplied  information  relative  to  their 
locomotives. 
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Recent  Developments  in  the  Storage  of  Coal* 

There  has  been  very  little  activity  in  connection  with  the 
storage  of  coal  by  railroads  since  the  last  report  of  the 
Storage  Committee. 

The  Fairbanks-Morse  Company  report  of  the  completion 
of  three  locomotive  coaling  stations,  includ.ng  yard  storage 
of  coal,  built  for  the  Erie.  At  Salamanca,  New  York,  the 
coaling  station  consisted  of  four  circular  concrete  bins  ot 
1,000  tons  capacity  and  tributary  storage  for  38,000  tons.  A 
similar  plant  was  built  at  Hornell,  New  York,  with  tributary 
ground  storage  for  33,000  tons.  A  300-ton  coaling  station 
was  also  builr  for  the  Jacksonville  Terminal  Company  at 
Jacksonville,  Florida,  where  300  tons  is  stored  in  overhead 
pockets  and  2,500  tens  on  the  ground. 

All  of  these  plants  were  of  the  drag  scraper  type  which 
has  been  largely  used  by  the  Southern  Railroad  and  has  been 
described  in  previous  reports  of  the  committee.  As  to  cost  of 
operation  of  such  plants,  F.  P.  Drinker,  manager,  engineering 
department,  Fairbanks-Morse  Company,  says  that  in  1914 
observations  of  the  operation  of  some  of  the  plants  on  the 
Southern  Railway  showed  that  the  cost  of  handling  coal  in 
and  oiit  of  yard  storage,  including  power  and  supplies  and 
maintenance,  averaged  about  2]^  cents  each  way,  or  5  cents 
per  ton,  delivered  to  locomotives,  and  that  this  would  indicate 
on  the  same  basis  a  handling  cost  of  from  10  cents  to  12  cents 
per  ton  at  the  present  time. 

The  Roberts  &  Schaefer  Ccmipany  report  the  development 
of  a  new  type  of  storage  in  connection  with  the  RandS 
portable  coaling  and  cinder  plant  which  is  shown  in  the 
illustration.  This  type  of  coaling  and  storage  plant  may  be 
equipped  with  a  large  capacity  hoist  or  a  small  capacity 
hoist.  A  price  for  the  structure  complete  above  the  rails  and 
electrically  operated,  is  quoted  as  follows: 

For    large    capacity    heist $36,670 

For   small    capacity   hoist 34,4M 

No  figures  are  available  at  this  time  for  the  cost  of  opera- 
tion of  the  storage  portion  of  this  plant  for  it  is  difficult  to 
obtain  separate  storage  figures  due  to  the  fact  that  many 
of  the  railroads  do  not  attempt  to  separate  storage  and  coal- 
ing costs. 

The  Portable  Machinery  Company,  Passaic,  New  Jersey, 
reports  an  installation  of  portable  conveyors  for  tlie  Atlantic 
Coast  Electric  Railway,  Asbury  Park,  New  Jersey.  The 
pile  contains  about  3,000  tons  and  the  Atlantic  Coast  Elec- 
tric Railway  reports  that  it  can  store  350  tons  a  day  with 
four  men  unloading  and  attending  the  conveyors.  The  com- 
pany reports  that  during  the  past  two  years  it  has  built  up  a 
similar  pile  at  four  different  times  and  later  removed  it  to 
the  station.  At  the  other  end  of  the  power  plant  the  company 
has  a  similar  storage  pile. 

The  Consumers'  Fuel  Company,  Morgantown,  W.  Va., 
built  in  1920  a  Thomley  storage  plant.  A  number  of  in- 
quiries in  regard  to  storage  of  coal  at  the  mines  have  been 
received,  but  a  number  of  companies  that  have  investigated 
the  subject  have  concluded  that  such  storage  is  not  advisable 
unless  an  increased  car  rating  may  be  obtained  by  the  min- 
ing company  as  a  result  of  such  storage  facilities.  The 
general  public  and  the  large  users  of  coal  should  have  im- 
pressed upon  them  the  fact  that  storage  at  the  mine  is  not  of 
any  particular  assistance  to  the  railroads  or  to  the  consumers 
of  coal  in  providing  coal  under  emergency  conditions,  but 
acts  merely  as  a  safety  valve*  up>on  operating  conditions  at 
the  mine.  The  proper  place  to  store  coal  to  relieve  the  rail- 
roads and  the  consumer  is  as  near  as  possible  to  the  point 
of  consumption. 

The  committee  feels  that  one  of  the  greatest  problems  is  to 
get  the  higher  railroad  authorities  to  thoroughly  understand 

•From  the  1921  report  of  the  standing  committee  on  storage  coal  of  the 
Tnternntional    Rai'.wav    Fuel    Association. 


the  importance  of  the  storage  of  coal  and  that  they  may  ap- 
preciate the  necessity  for  careful  and  systematic  storage. 
Spasmodic  attempts  to  store  coal  have  always  proven  unsatis- 
factory both  to  the  consumer  and  to  the  producer  and  that 
storage  of  coal  may  be  successful  it  must  be  conducted  regu 
larly  and  in  a  methodical  manner  and  by  the  fullest  co- 
operation of  producers,  carriers  and  consumers.  The  storag  : 
proposition  must  be  tied  up  with  production  to  such  an  exten: 
that  it  will  co-ordinate  properly,  and  when  large  stocks  oi 
coal  have  been  stored  the  production  and  movement  will  haw 
to  be  regulated  in  such  a  way  that  the  storage  coal  can  be 
used  most  advantageously  and  not  become  simply  a  high 
priced  inventory  article.  The  experience  of  the  past  thrcL 
or  four  years  shows  conclusively  that  storage  of  coal  mu-^t 
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and  Cinder  Plant 

be  more  carefully  considered  and  that  only  by  such  careful 
consideration  can  it  l)ecome  the  stabilizing  influence  that  it 
should. 

If  a  practicable  plan  of  storage  at  large  distributing  cen- 
ters had  been  operating  during  1919  it  is  probable  that  the 
November  strike  of  that  year  would  not  have  produced  t  le 
condition  of  panic  that  followed  during  the  spring  and  su  ti- 
mer of  1920. 

The  report  is  signed  by  H.  H.  Stock  (University  of  F'i- 
nois),  chairman;  A.  H.  Davies,  C.  G.  Hall  (Walter  Bled  oe 
&  Co.);  J.  B.  Hutchison  (Texas  Steel  Co.);  B.  P.  Phillii  i'e- 
(Penn  System);  R.  E.  Rightmire  (Consolidation  Coal  Co  ); 
A.  P.  Wells  (Central  of  Georgia);  H.  Woods  (Colorado  & 
Southern);   S.  L    Yerkes   (Grider  Coal  Sales  Agency). 
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Chesapeake  &  Ohio  Gondola  Coal  Car  of  100  TtTfi^  Capacity 


100-Ton  Coal  Cars  for  the  Chesapeake  &  Ohio 

High    Capacity    Cars    Adopted    for    Handling    Export 
Coal — Drop  Doors  Provided  for  Emergency  Unloading 

THP]  Chesai)eake  &   Ohio  handles  a  very  large  amount     preventing    these   cars    from    being    le»aded    for   interchange 
of  export  coal  from  the  West  Virginia  and  eastern     points. 

Kentucky  fields.  The  total  tonnage  which  this  road  To  facilitate  the  handling  of  tidewater  traffic,  the  Chesa- 
dumped  at  Newport  News  in  1920  was  7,264,000  tons,  which  peake  &  Ohio  last  year  ordered  1,000  cars  of  100  tons  ca- 
was  exceeded  only  by  the  Norfolk  &  Western.    The  pier  is     pacity,  of  which  500  were  built  by  the  Pressed  Steel  Car 

Company  and  500  by  the  Standard  Steel  Car  Ccwnpany. 
These  cars  are  of  the  flat-bottom,  high-side,  gondola  type 
and  ordinarily  will  be  unloaded  by  car  dumpers.  They  are 
provided,  however,  with  four  drop  doors  which  permit  them 
to  be  unloaded  in  case  of  emergency  at  points  where  dumpers 
are  not  installed. 

Of  the  three  large  roads  which  deliver  coal  to  points  on 
Hampton  Roads,  the  Chesapeake  &  Ohio  and  the  Norfolk 
&  Western  recently  have  adopted  cars  of  100  tons  capacity, 
while  the  Virginian  is  using  cars  of  120  tons  capacity.  Both 
of  these  designs  have  been  described  in  previous  issues  of 
the  Railway  Age. 

Construrtion    of   the    New    Cars 

The  inside  dimensions  of  the  new  100  ton  capacity  cars 
are  43  ft.  3  in.  long,  10  ft.  l^^  in.  wide  and  7  ft.  5>^  in. 
deep.  This  gives  a  coal  space  of  3,212  cu.  ft.  when  level 
full,  or  3,703  cu.  ft.  when  heaped  at  an  angle  of  30  deg. 
Using  a  factor  of  54  lb.  per  cu.  ft.,  the  heaped  load  would 
weigh  200,000  lb.  The  cars,  however,  are  stenciled  as  of 
182,000  lb.  capacity  to  provide  for  a  10  per  cent  overload. 
The  length  over  striking  castings  is  44  ft.  7^^  in.;  the  maxi- 
mum outside  width  is  10  ft.  3^  in.,  and  the  height  from 
top  of  rail  to  top  of  sides  is  1 1  ft.  The  distance  from  center 
to  center  of  the  trucks  is  30  ft.  7^  in.  and  the  trucks,  which 
are  of  the  Lewis  six-wheel  type,  have  a  wheelbase  of  9  ft. 
The  light  weight  of  the  car  is  68,300  lb.  and  the  weight  on 
each  axle  with  the  car  loaded  is  44,717  lb. 

The  center  sills  are  made  up  of  two  12-in.,  35-lb.  channels 
with  flanges  facing  out  and  reinforced  at  the  bottom  by  3J^ 
in.  by  3>^  in.  by  ^-in.  angles,  extending  between  the  draft 
gears,  and  at  the  top  by  the  %-\n.  floor  plates.    There  is 


Lewis  Truck  with   Clasp   Brake 

fci  lipped  with  a  pair  of  stationary  turn-over  car  dumpers, 
ea  h  of  which  is  capable  of  handling  all  sizes  of  cars  up  to 
th.se  of  100  tons  capacity  at  a  rate  of  30  cars  an  hour.  The 
CO  1  is  dumped  from  the  road  cars  into  special  transfer 
ho  )per  cars  which  are  lifted  by  an  elevator,  run  along  the 
piir  and  dumped  into  pockets.  A  large  part  of  the  export 
CO  1  has  been  handled  hitherto  in  hopper  bottom  cars  of  70 
toi  s  capacity,  but  there  has  been  considerable  difficulty  in 
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Recent   Developments   in   the   Storage   of   Coal 


* 


There  has  l>een  ven-  little  activity  in  (.onncctiun  with  the 
storage  of  coal  by  railroads  .--iiue  the  last  rejx)rt  of  the 
Storage  Committee. 

Ihe  Fairlianks-Morse  Company  report  of  the  completion 
of  lliree  l(H(;ni<ili\e  coaliiij,'  >tali(;ii.-,  iiiclud  iiu'  yard  >t(>ra_i;e 
of  coal,  built  for  the  Erie.  At  Salamanca,  New  York,  the 
coaling  station  consisted  of  tour  circular  concrete  bins  ot 
1.000  tons  capacity  and  triliutary  -torage  for  .•i.S.OOO  tons.  A 
>imilar  plant  was  built  at  Hornell,  New  York,  with  tributary 
ground  storage  for  .•>.>. 000  tons.  \  .>00-ton  coaling  station 
wa.-  also  built  for  the  Jack.sonville  Temiinal  (''m[)any  at 
Jaiksonvill. ,  Florida,  wliere  .-lOO  tons  i>  stored  in  overhead 
p(»<  ket<  and   2..>00  t(;n>  on  tile  grimnd. 

.\|1  (»f  llie>e  |.laiit>  were  of  the  drag  >craper  t\pe  wliiiii 
bus  been  hirgely  used  by  the  S(juthern  Railroad  aiui  b.i~  been 
de.-cribed  in  previous  report-  of  the  committee.  As  to  ((»t  of 
oj)eration  of  >ut  h  plant.-.  K.  W  Drinktr,  manager,  engineering 
department,  1  .iirbank>-Morse  Company,  says  thai  in  l'>14 
ob."«ervations  of  the  operation  wf  .'••ome  of  the  plant-  on  tli' 
Southern  Railway  -howetl  that  the  cost  of  handling  coal  in 
and  out  ot  \ard  >torage.  including  j)ower  and  su[)plies  and 
maintenance,  averaged  about  2'.  cents  each  way.  «^r  .^  cent> 
per  ton,  delivered  to  Itxomotives,  and  that  this  would  indicate 
on  the  same  basis  a  handling  cost  of  from  10  cents  to  1 1  cents 
f^r  ton  at  the  present  time. 

The  Rol)erts  &  Schaefer  Company  report  the  develo|)inent 
of  a  new  type  of  storage  in  connection  with  the  RandS 
|x>rtable  <(xiling  and  cinder  plant  which  is  shown  in  the 
illustration.  This  tyiK-  of  coaling  and  storage  j^lant  may  be 
e<iui{)jx>d  v.ith  a  large  capacity  hoist  or  a  small  capacity 
hoi>t.  A  price  for  the  structure  eomplete  alxne  the  rail>  and 
eiectricallv  operated,  is  (juoted  as  follows: 

For    larjie    capacity    hrist .?36.6"ii 

For    stnall    capacity    hoist 34.4'W 

Xo  figures  are  available  at  thi>  time  for  the  cost  of  opera- 
tion of  the  storage  jjortion  ol  thi<  plant  for  it  i.-  diffuult  to 
obtain  .separate  storage  figures  due  to  the  fact  that  many 
of  the  railroads  do  not  attempt  to  .separate  storage  and  coal- 
ing costs. 

'J'he  Portable  .Machinery  Company.  I'a>.-ai(.  New  brsev. 
re])orl5  an  installation  of  portaMe  conveyors  for  llie  .\llantic 
Coast  Electric  Railway,  .\-liury  Park.  New  |er.-ey.  The 
pile  contains  about  .•i.OOO  ton>  and  the  .\tlantic  Coast  Elec- 
tric Railway  re[)orts  that  it  can  store  ,>5o  tons  a  day  with 
four  men  unloading  and  alteiKbng  the  ionveyor-.  The  com- 
j)any  reports  that  during  the  past  two  yi'ai>  it  lui-  built  up  a 
similar  pile  at  four  different  times  and  later  renioved  it  to 
the  station.  .\t  the  (jther  end  of  the  powir  plant  the  company 
has  a  similar  .-toraize  |)ile. 

J'he  Consumer.-'  Fuel  Company.  Morgantown.  W.  \'a., 
built  in  P>20  a  TlM)niley  storage  |)lant.  A  number  of  in- 
quiries in  regard  to  storage  of  coal  at  tlu'  mines  have  l)een 
received,  hut  a  nuiViber  of  companies  that  have  iiive>tigati<l 
the  subject  have  concluded  that  sui  h  .-torage  is  not  advisable 
unless  an  increased  car  rating  ma\  l)e  obtained  Ity  the  min- 
ing company  as  a  result  of  -uch  storage  facilities.  The 
general  public  and  the  large  user-  of  (oal  -hould  have  im- 
pressed upon  ihem  the  fact  that  -tcjrage  at  the  mine  is  not  of 
any  particular  assi.-tance  to  tiie  railroads  f)r  to  the  consumers 
of  coal  in  providing  coal  under  emergency  conditions,  liut 
acts  merely  as  a  safety  valve'  upon  operating  conditions  at 
the  mine.  The  proi)er  plaif  to  -ton  roal  lo  nlieve  the  rail- 
roads and  the  consumer  is  as  near  as  possible  to  the  point 
of  consumption. 

The  committee  feels  that  one  of  the  greatest  problems  is  to 
get  the  higher  railroad  authorities  to  thoroughly  understand 

*From  the   1921    report  of  the  standiiiR  committee  on   stf.r.icc  coal   of   tin- 
Intern;;tifiii;il     Rai'.'.vav     F^el     .^sa^ciation 


the  importance  of  the  -torage  of  coal  and  that  they  may  a| 
jireciate   the    necessity    for   careful    and    systematic    storag. 
Sp.i.-iiKKlic  attempts  to  store  coal  have  always  proven  unsati 
factor)-  both  to  the  consumer  and  to  the  pnKlucer  and  th  . 
storage  of  coal  may  be  successful  it  must  be  conducted  regi 
larly  and  in   a   nietiuxlica]   manner  and   by  the  fullest  c( 
operation  oi  producers,  carriers  and  con?umer-.      The  storai: 
proposition  must  be  tied  up  with  protluction  to  suih  an  extei;. 
that  it  will  co-ordinate  properl\ .  and   when  large  stocks  c. 
(oal  hiive  Ijeeii  stored  the  production  and  movement  will  ha\ 
lo  be  regulated  in  such  a  way  that  the  -torage  coal  can  1 
used    most   advaiitageou.-l\    and    not    hecome    simj)ly   a    hig'; 
priced   inventorx    article.      The   e.\|)erience  of   tlu'   pa-t   tlin 
or   four  vear-   -hows  conclusivelx    that   >t(iragi'  of  coal  mu- 


Storagc    Plant    in   Connection    With    RandS   Fortable   Coaling   Stat  >i 

and  Cinder  Plant 

ije  more  carefully  (on.-idcred  and  liiat  only  by  such  can  li 

con.-ideration  can   it   lieionu-  tin-  -tabilizii.g  inlluencc-  thai  t 
-hc;uld. 

It   a   practicable-  ;>lan  of   -torage  at   large  di-triliuting  ci  i- 

ler-  haci  liecii  o|ierating  during  1'M'^  it  i-  j)n)lialjle  that  '  ic 

November  -trike  of  that  year  would   not   have  ])rcxluced  ' 

condition  of  p.mic   tint  follow ic!  during  tlu   sj^ring  and  su  i- 
mer  of  1020. 

The  report  is  signed  \>y  H.   H.   Stcxk   (University  of  1 

nois).  chairman:  A.  H.  Davits.  C.  G.  Hall  (Walter  Bled  < 

&  Co);  J.  B.  Hutchison  Clexas  Steel  Co.):  B.  P.  Phillii  > 

(  IVnn  Sv.-tem):  R.  E.  Rightmire  (Consolidation  Coal  C(  ; 

A.  1'.  Wells  (Central  of  Georgia);  H.  Woods  (Colorad.  \ 
Southern);   S.   E    Yerke-   (Grider  Coal  Sales  Agencv). 
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C'ifatecbc  &  Ohio  Gondola  Coal  Car  of  100  7.  ijj  Carcity 


100-Ton  Coal  Cars  for  the  Chesapeake  &  Ohio 

High     Capacity     Cars    Adopted    for    Handling     Kxporl 

Coal — Drop   Doors  Provided   for  Emergeney   Inhtading  '        .; 


THI-.   ('lu>a|n;ik(.'  &    Oliio  luuullo   a   very   laryi-   amount 
of  export   loal    from   the   \\cst   \  irginia    and   eastern 
Kentucky   fields.    The  total   tonnage   which   this  road 
(lumped  at  Newport  News  in  1920  was  7.264.000  tons,  which 
was  exceeded  only  l»y  the  Norfolk  &  Western.    The  j)ier  is 


Lewis   Truck   with    Clasp    Brake 

";  ipped  with  a  pair  Of  stationar\  turn-over  car  dumpers, 
<^'i  ii  of  whidi  i>  capable  of  handling  all  sizes  of  cars  up  to 
til  -e  of  100  tons  capacity  at  a  rate  of  M)  cars  an  hour.  The 
<^'  1  is  dumped  from  the  road  cars  into  special  transfer 
li'  >per  cars  which  are  lifted  by  an  elevatf)r.  run  along  the 
P'  r  and  dumi)ed  into  p(xkets.  A  large  part  of  the  export 
*^''  1  has  been  handled  hitherto  in  iiopper  bottom  cars  of  70 
^^  >  capacity,  hut  there  has  been  considerable  difficulty  in 


preventing  tlii>e  cars  from  In-ing  ItKided  ft»r  intenhange 
points. 

To  facilitate  the  handling  of  tidewater  trafik,  the  Chesa- 
peake &  Ohio  last  year  ordered  1,000  cars  of  100  tons  ca- 
pacity, of  which  500  were  built  by  the  Pressed  Steel  Car 
Tompany  and  500  by  tlie  Standard  Steel  Car  Company, 
rhese  cars  are  of  the  flat-bottom,  high-side,  gondola  type 
and  ordinarily  will  l»e  unloaded  by  car  dumpers.  They  are 
provided,  however,  with  four  drop  doors  which  permit  them 
to  U-  unloaded  in  case  of  omergemy  at  points  where  dumpers 
are  not  installed. 

Of  the  three  large  roads  which  deliver  coal  to  j^oints  an 
Hampton  Roads,  the  (liesapeake  &  Ohio  and  the  Norfolk 
^-  Western  recently  have  adopted  cars  of  100  tons  capacity, 
while  the  Airginian  is  using  cars  of  120  tons  capacity.  Both 
of  these  designs  have  been  described  in  previous  issues  of 
\\\t^  Raihvay  Agi'. 

(!uii»lriniioH    ol    lilt-    Nfvv   '<.:ir» 

rile  inside  dimensions  of  the  new  100  ton  capacity  cars 
are  43  ft.  3  in.  long,  10  ft.  I'l-  in.  wide  and  7  ft  SYi  in. 
deep.  This  gives  a  coal  sjtace  of  .•;,212  cu.  ft.  when  level 
full,  or  .>,70.>  cu.  ft.  when  heaped  at  an  angle  of  .>0  deg. 
Using  a  factor  of  54  lb.  per  cu.  ft.,  the  heaped  load  would 
weigh  200.000  lb.  J'he  cars,  however,  are  stenciled  as  of 
182,000  lb.  capacity  to  provide  for  a  10  per  cent  overload. 
The  length  over  striking  castings  is  44  ft.  7^;^  in.:  the  maxi- 
mum outside  width  is  10  ft.  35/^  in.,  and  the  height  from 
top  of  rail  to  top  of  sides  is  11  ft.  The  distance  from  center 
to  center  of  the  trucks  is  30  ft.  7><  in.  and  the  trucks,  which 
are  of  the  T>ewis  six- wheel  type,  have  a  vvheelbase  of  9  ft. 
Ihe  light  weight  of  the  car  is  68,300  lb.  and  the  weight  on 
each  axle  with  the  car  loaded  is  44,717  lb. 

The  center  sills  are  made  up  of  two  12-in.,  35-lb.  channels 
with  flanges  facing  out  and  reinforced  at  the  bottom  by  ^V^ 
in.  by  W2  in.  by  ^^-in.  angles,  extending  between  the  draft 
gears,  and  at  the  top  by  the  J^-in.  floor  plates.    There  is 
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also  a  reinforcement  in  the  center  of  the  car  on  top  of  the 
floor  plates  consisting  of  a  ^  in.  plate  20  in.  wide  and 
extending  slightly  beyond  the  door  openings. 

The  body  bolsters  are  of  cast  steel.  They  are  in  one  piece, 
30  in.  deep,  located  inside  of  the  car  body  and  reaching 
from  side  to  side  of  the  car  on  top  of  the  floor.  The  body 
center  plates  are  of  cast  steel,  16  in.  in  diameter,  and  have 


seven  pressed  steel  braces,  as  will  be  noted  fran  the  illustra- 
tion showing  the  side  view  of  the  car.  The  side  sheets  are 
set  in  at  the  ends  to  bring  the  grab  irons  inside  of  the  outer 
face  of  the  side  sheets  and  are  flanged  over  the  end  sheets. 
Reinforcing  plates  are  provided  at  the  ends  of  the  body 
bolsters.  The  two  sides  are  tied  together  by  two  crossbraces,. 
one  at  each  intermediate  gusset  brace.    They  are  constructed 
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Clasp   Brake  for   Lewis   Six-Wheel   Truck      ■ 
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machined  bearing  surfaces.    The  body  bolster  center  braces  of  %.  in.  pressed  plates,  are  of  box  shape  and  are  shown 

are  of  cast  steel  machined  and  the  center  brace  brackets  are  clearly  in  the  illustration  of  the  inside  of  the  car.    Such 

also  of  cast  steel.    The  body  side  bearings  are  open-hearth  braces  were  not  used  on  the  Norfolk  &  Western  or  on  the 

steel  bars,  4  in.  by  %  in.  by  16  in.,  spaced  22  in.  from  the  Virginian  cars,  but  should  add  materially  to  the  stiffness  of 

center  of  the  car  to  the  center  of  the  side  bearings,  and  with  the  sides. 

a  clearance  of  %  in.  between  body  and  truck  side  bearings.         The  ends  are  of  %  in.  steel  sheets,  reinforced  at  the  top 

The  side  sheets,  placed  outside  the  side  stakes  as  in  the  by  a  4  in.  hy  3^2  in.  by  ^  in.  bulb  angle  and  by  two 


Draft  Gear  Arrangement 


Virginian  120-ton 
the  body,  are  of  } 
reinforced  by  a  4 
bottom  by  a  4  in. 
also  reinforced  by 
located  inside  of 
on  the  outside  at 


cars  to  give  the  maximum  width  inside 
4  in.  steel  pressed  in  toward  the  top  and 
in.  by  4  in.  by  7/16  in.  angle  and  at  the 
by  3^2  in.  by  ^  in.  angle.  Each  side  is 
nine  j4  ^'  pressed  steel  gusset  side  stakes 
the  car.  The  sides  are  further  stiffened 
the  top  by  four  cast  steel  braces  and  by 


pressed  steel  U-shaped  horizontal  stiff eners  of  5/16  in.  steel, 
5  in.  deep  at  the  center. 

There  are  three  cross-bearers,  one  at  the  center  of  the  car 
and  the  others  intermediate  between  the  center  and  body 
bolsters,  consisting  of  %  in.  pressed  steel  diaphragms  with 
8  in.  by  J4  in.  bottran  tie  plates,  four  crossties — ^two  of 
pressed  steel  next  to  the  center  cross-bearers  and  two  of  5  in.> 
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9.3  lb.  bulb  angles  on  top  of  the  floor  next  to  the  body  bol- 
sters— and  a  diagonal  brace  to  each  corner  of  34  in,  pressed 
steel  riveted  to  the  top  of  the  floor.  The  floor  is  made  of  ^ 
in.  open-hearth  steel  sheets. 

The  large  capacity  coal  cars  used  on  the  Norfolk  &  West- 

■  em  and  on  the  Virginian  are  not  provided  with  bottom  doors, 
it  being  assumed  that  they  would  always  be  emptied  by  car 
dumpers.  The  Chesapeake  &  Ohio  cars  have  flush  bottoms 
but  are  equipped  with  emergency  drop  doors  which  can  be 
used  when  necessary  to  unload  the  car  at  a  point  where  car 

■•  dumpers  are  not  available.  The  four  drop  doors,  each  with 
an  opening  of  2  ft.  6  in.  by  3  ft.,  are  located  as  shown  on 
the  drawings.    They  are  operated  in  two  sets.    Part  of  the 

T    cars  are  equipped  with  door  operating  mechanism  designed 

-  by  the  Pressed  Steel  Car  Company  and  part  from  the  design 
of  the  Standard  Steel  Car  Company. 

The  trucks  are  of  the  Lewis,  six-wheel  type  with  cast  steel 

;  side  frames  and  bolsters  designed  and  furnished  by  the 
American  Steel  Foundries.    The  wheelbase  is  9  ft.  and  the 

;    journals  are  5>4  in.  by  10  in.,  M.C.B.  standard  dimensions. 

•  The  wheels  are  of  wrought  steel,  part  of  them  furnished  by 
the  Carnegie  Steel  Company  and  part  by  the  Forged  Steel 
Wheel  Company.  The  side  bearings  consist  of  f>ockets  cast 
integral  with  the  truck  bolster  with  cast  steel  filler  blocks 
and  three  3/16  in.  shims  in  each  pocket  for  adjusting  the 
side  bearing  clearance  to  the  nominal  amount  of  %  in.  The 
journal  boxes  are  of  pressed  steel,  Kensington  type,  manu- 


cheek  has  27  ]/%-in.  rivets;  the  front  ones  have  15  rivets. 
The  draft  sill  tie  is  8  in.  by  ^  in.  The  couplers  are  A.R.A. 
type  D  with  6  in.  by  8  in.  shanks,  connected  by  keys  to  cast 
steel  yokes.  The  striking  irons  are  of  cast  steel,  the  coupler 
carrier  iron  being  cast  integral  with  the  striking  casting. 

In  addition  to  the  usual  safety  devices,  the  cars  are  pro- 
vided with  an  inside  ladder  at  each  end. 

The  accompanying  table  gives  the  principal  dimensions 
and  other  data  of  these  cars  and  in  addition  similar  infor- 
mation in  regard  to  the  large  capacity  coal  cars  used  on  the 
Norfolk  &  Western  and  on  the  Virginian. 


Chesapeake    & 

Railroad  Ohio 

Capacity,     stencilled..  182,000    lb. 
Capacity,     heaped     30 

degrees     200,000   lb. 

Cubic  capacity  level..  3,212  cu.  ft. 
Cubic      capacity, 

heaped    30    degrees.  3,703  cu.  ft, 
Estimated    density    ut 

load     54  lb.  per  cu.  ft. 

Length    over    striking 

plates     44  ft.  7  J4   in. 

Coupled    length 47  ft.   1   in. 

Truck     centers 30  ft.  7^i   in. 

Truck    wheelbase....  9   ft.  0  in. 
Height,     rail     to     top 

of   car   side 11   ft.  0  in. 

Length,    inside  43  ft.  3  in. 

Width,    inside 10  ft.   XYt  in. 

Depth,    inside,   center.  7  ft.  5^   in. 
Depth    inside,    ends. .  7  ft.  Syi   in. 
Width      outside,      ex- 
treme       10  ft.  3^   in. 

Weight   of   car   body.  34,900  lb. 

Weight  of  two  trucks  33,400    lb. 

Weight  of  empty  car.  68,300  lb. 

Weight    loaded 268,300   lb. 

Per  cent  revenue  load 

of    total     weight...  74.6  per  cent 
Rail     load     per     axle, 

leaded    car 44,717    lb. 

Weight      loaded      per 

foot   coupled    length  5.695    lb. 


Norfolk    & 
Western 
200,000    lb. 

200,000    lb. 
3,122.5   cu.  ft. 

3,636   cu.    ft. 

55  lb.  per  cu.  ft. 

43  ft.  9  in. 
46  ft.  2  in. 
31   ft.  8  in. 

8  ft.  6  in. 

11    ft.    0    in. 
42    ft.    7    in. 

9  ft.  6  in. 
8   ft.   6M    in. 
7  ft.   5)4    in. 

10  ft.  1J4  in. 

29,020  lb. 

24,480  lb. 

53,500  lb. 

253,500   lb. 

78.9   per  cent 

42,250  lb. 

5,490  lb. 


Virginian 
218,000   lb. 

240.000   lb. 
3,850  cu.  ft. 

4,450  cu.  ft. 

54  lb.  per  cu.  ft. 

50  ft.  Sa   in. 

53  ft.  3J4   in. 

36  ft.   lOH  in. 

8  ft.   8   m. 

11    ft.    0    in. 

49  ft.  6  in. 
10  ft.  2H  in. 
8   ft.    SH   in. 

7  ft.  454  in. 

10  ft.  3J4   in. 

43,200  lb. 

35,700  lb. 

78,900  lb. 

318.900  lb. 

75.3   per  cent 

53,100  lb. 

5.985   lb. 


Interior    of    Car    Body,    Showing    Bolster,    Gusset    Side    Stakes    and 

Crossbraces 


Ad.mirers  of  Hknrv  Ford  who  believe  that  he  can  convert 
any  weak  railroad  into  a  strong  one  seem  at  least  to  have  the 
virtue  of  sincerity ;  a  party  of  them  have  journeyed  all  the  way 
from  .Arkansas  to  Michigan  to  see  if  they  can  get  him  to  revive 
the  Missouri  &  North  Arkansas,  a  300-mile  road  which  numerous 
experts  have  found  beyond  their  powers.  The  "committee,"  said 
to  represent  several  towns,  had  to  deal  with  Mr.  Ford's  secretary, 
the  "wizard"  himself  being  absent. 


factured  by  the  Union  Spring  &  Manufacturing  Company. 

The  cars  are  equipped  with  Westinghouse  empty  and  load 
brakes,  schedule  KDE-4-10-16,  having  a  4-in.  take-up  cyl- 
inder, a  10-in.  cylinder  for  use  when  the  car  is  empty  and 
an  additional  16-in.  cylinder  for  use  when  the  car  is  loaded. 
The  brakes  are  of  the  same  type  as  those  used  on  the  Vir- 
ginian as  described  in  the  Railway  Age  of  June  17,  1921. 
Retaining  valves  are  of  the  10-20  lb.  spring  type. 

The  brake  rigging  is  designed  to  give  a  braking  effort  of 
40  per  cent  on  the  empty  car  and  also  40  per  cent  on  the 
loaded  car.  The  trucks  are  equipped  with  clasp  brakes  hav- 
ing vertical  levers.  The  brake  beams  are  of  4-in.,  10^ -lb. 
I-beams  with  two  sets  of  open-hearth  forged  steel  brake  beam 
fulcrums  spaced  on  3  ft.  10  in.  centers  and  substantial 
malleable  iron  brake  heads.  The  hand  brake  is  of  the  geared 
and  multiplying  type.  The  wheel  load  is  5,692  lb.  on  the 
empty  car  and  22,358  lb.  on  the  loaded  car.  The  nominal 
brake  shoe  pressures  are  2,277  lb.  on  the  empty  car  and 
8,943  lb.  on  the  loaded  car. 

The  draft  gear  is  of  the  Miner  A-18-S  friction  type  with 
2^  in.  clearance  between  the  coupler  horn  and  the  striking 
castings.    The  cheek  castings  are  of  cast  steel;   each  rear 
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The  Railroad  Shop  vs,  the  Contract  Shop 

Analysis  and  Comparison  of  Costs  of  Repairing  50 
;r.    .;     ■      . ^  Cars  in  Railway  and   in  Contract  Shops         . 


THE  relative  cost  of  making  heavy  repairs  to  equipment 
in  railroad  shops  and  in  outside  contract  shops  has 
long  been  a  matter  of  speculation.  This  subject  has 
been  discussed  many  times  in  the  past  and  is  a  particularly 
live  issue  at  the  present  moment.  Much  confusion  has  existed 
in  making  comparisons,  due  to  the  radically  different  cost 
accounting  methods  used  in  railroad  and  in  contract  shops. 
In  order  that  comparisons  may  be  of  any  real  value  similar 
things  must  be  compared.  As  long  as  a  common  basis  of 
measure  is  not  used,  attempts  at  comparisons  must  be  always 
more  or  less  futile.  Unfortunately,  railroad  and  industrial 
costs  are  not  computed  on  a  common  basis.  Railroad  account- 
ing methods  are  very  effective  in  disguising  many  factors 
entering  into  cost  accounting  and,  therefore,  cannot  be  used 
for  comparison  with  outside  costs  until  certain  additional 
elements  are  computed. 

In  a  series  of  articles  by  J.  W.  Roberts,  president  of  the 
Roberts-Pettijohn-Wood  Corporation,  Chicago,  published  in 
the  Railway  Age,  an  analysis  and  comparison  is  made  be- 
tween the  cost  of  repairing  50  freight  cars  in  the  shops  of 
one  of  the  large  trunk  lines  and  similar  repairs  in  a  contract 
shop.  This  comparison  briiigs  out  many  important  points 
frequently  overlooked. 

Railroad    Accounting   Methods 

The  accounting  system  used  on  railroads  is  prescribed  by 
the  Interstate  Commerce  Commission.  Unfortunately  this 
system  resembles  in  no  way  cost  accounting  as  practiced  by 
industrial  manufacturing  plants  or  by  other  public  utilities. 
The  first  cost  found  in  railroading  is  considered  the  ultimate 
cost  and  many  additional  factors,  known  in  commercial 
accounting  as  overhead,  are  not  included.  Railroad  accounts 
are  designed  to  furnish  the  cost  of  providing  transportation 
and  only  incidentally  the  cost  of  maintaining  equipment. 

General  accounts  cover  such  main  divisions  as  Mainte- 
nance of  Way  and  Structures;  Maintenance  of  Equipment; 
Traffic;  Transportation — Rail;  etc.,  but  the  demarcation  be- 
tween the  Maintenance  of  Way  and  Structures  and  the  Main- 
tenance of  Equipment  accounts  are  in  many  places  indis- 
tinct; likewise  between  these  two  general  accounts  and  the 
Transportation — Rail,  account.  For  example,  the  expense 
incident  to  hauling  materials  for  use  in  maintaining  the  road- 
^vay  and  structures  and  for  repairing  and  rebuilding  equip- 
ment, etc.,  is  not  distributed  between  departments,  but  is 
f^harged  to  the  Transportation — Rail,  account;  the  mainte- 


nance of  shops  and  enginehouses  even  though  the  former  are 
used  in  the  maintenance  of  equipment,  is  charged  to  the  ac- 
count maintenance  of  way  and  structures;  the  expense  of 
maintaining  pile  drivers,  steam  shovels  and  similar  devices 
used  in  roadway  maintenance  is  classified  as  maintenance  of 
equipment.  As  another  illustration,  the  expense  entailed  in 
hauling  fuel  used  at  shop  power  houses  is  not  charged  as  a 
shop  oj>erating  e3q)ense.  Depreciation  of  buildings  ajid 
tools  is  not  fully  accounted  for.  The  overhead,  being  a  gen- 
eral expense,  is  considered  as  common  to  all  the  activities  of 
the  railroad  and  is  not  separated  for  the  different  depart- 
ments, such  as  the  transf)ortation  department  or  the  car  de- 
partment. 

Investment  in  railroad  shops,  shop  equipment,  power 
plants,  storehouses  and  service  tracks  is  an  appreciable  one 
and  frequently  is  subject  to  rapid  deterioration.  The  cost 
of  losses  on  these  investments  and  the  cost  of  providing 
money  for  improvements  and  taxes  are  all  items  ]>roperly 
chargeable  against  the  railroad  shop  outpnit,  but  are  most 
difficult  of  ascertainment.  Even  the  direct  money  outlay 
made  in  establishing  railroad  shop  facilities  is  seldom 
known.  In  the  case  of  a  railroad,  the  expenses  incurred  in 
repairing  cars  in  its  own  shops,  other  than  the  direct  charges 
for  productive  labor  and  applied  materials  are  usually  so 
confused  and  so  difficult  of  ascertainment  that  they  are  not 
recognized  or  are  ignored.  The  repair  of  equipment  being 
only  an  incidental  affair  in  the  operatictti  of  a  large  railroad 
system,  there  is  an  opportunity  for  other  activities  to  earn' 
and  absorb  many  expenses  which  must  be  considered  in 
commercial  shop  accounting. 

A  commercial  shop  is  obliged  to  consider  not  only  direct 
outlay  for  productive  labor  and  applied  materials,  but  like- 
wise every  other  item  of  expense,  however  indirectly  or  re- 
motely it  may  be  involved.  It  must  provide  for  expenses  due 
to  casualties  or  such  other  contingencies  as  sub-normal  pro- 
duction. Provision  must  be  made  for  taxes  and  a  reasonable 
return  from  investments  in  fixed  assets  and  working  capital. 
Unlike  a  railroad,  it  usually  has  but  one  general  source  of 
revenue  and  a  single  outlet  of  exj)ense  and  its  selling  price 
must  provide  for  profits  upwn  its  raw  material  and  their  de- 
livery. The  necessity  for  careful  management  and  econom- 
ical performance  is  manifest  as  these  affect  the  prices  which 
must  be  charged  -for  service.  The  cost  to  a  railroad  of  hav- 
ing work  done  in  outside  shops  consists  of  a  known  outside 
shop  cost  to  which  must  be  added  the  expense  to  the  carrier 


631 


63<» 


RAILWAY     MECHANICAL    KNGlNi£ER 


VuL.  95,  No.  lU 


9.3  lb.  bulb  angles  on  top  of  the  lloor  next  to  tlie  body  bol- 
sters— and  a  diagonal  l»race  to  each  corner  of  |4  i"-  pressed 
steel  riveted  to  the  to])  of  the  tloor.  Tlie  floor  is  made  of  ^ 
in.  open-hearth  .<tecl  sheets. 

The  large  capacity  coal  cars  used  on  the  Norfolk  &  West- 
em  and  on  the  Mrginian  are  not  provided  with  bottom  doors, 
it  being  assumed  that  tiny  would  always  be  emptied  by  car 
dumpers.  The  Chesapiake  &  Ohio  cars  have  flush  bottoms 
but  are  equipped  with  emergency  droj)  doors  which  can  be 
used  when  necessary  to  unload  the  car  at  a  point  where  car 
(lumpers  are  not  available.  The  four  drop  doors,  each  with 
an  opening  of  2  ft.  6  in,  by  o  ft.,  are  located  as  shown  on 
the  drawings.  They  are  oix-rated  in  two  sets.  Part  of  the 
cars  are  etjuipped  with  door  operating  mechanism  designed 
by  the  Pressed  Steel  Car  Company  and  part  from  the  design 
of  the  Standard  Steel  Car  Company. 

The  trucks  are  of  the  Lewis,  six-wheel  type  with  cast  steel 
side  frames  and  bolsters  designed  and  furnished  by  the 
.\merican  Steel  Foundries.  The  wheelbasc  is  9  ft.  and  the 
journals  are  5' I-  in.  by  10  in.,  ^LC.B.  standard  dimensions. 
The  wheels  are  of  wrought  steel,  part  of  them  furni.shed  by 
the  Carnegie  Steel  Comj>any  and  part  by  the  Forged  Steel 
Wheel  Company.  The  side  bearings  consist  of  pockets  cast 
integral  with  the  truck  Ixjlster  with  cast  steel  flller  blocks 
and  three  3/16  in.  shims  in  each  pocket  for  adjusting  the 
side  Ijearing  clearance  to  the  nominal  amount  of  Y^  in.  The 
journal  Iioxes  arc  f)f  pressed  steel.   Kiiisington  type,  manu- 


cheek  has  27  ~/^-'\n.  rivets;  the  front  ones  have  15  rivet.-. 
The  draft  sill  tie  is  8  in.  by  -y^  in.  The  couplers  are  A.R.A. 
type  D  with  6  in.  b}-  8  in.  shanks,  connected  by  keys  to  cayt 
steel  yokes.  The  striking  irons  arc  of  cast  steel,  the  couple, 
carrier  iron  being  cast  integral  witli  the  striking  casting. 

In  addition  to  the  usual  safety  devices,  the  cars  are  pro 
vided  with  an  inside  ladder  at  each  end. 

The   accompanying   table  gives   the  principal   dimension 
and  other  data  of  these  cars  and  in  addition  similar  infoi 
mation  in  regard  to  the  large  capacity  coal  cars  used  on  tl 
Norfolk  &  Western  and  on  the  Virginian. 

Chcs.Tpe.nko    &  .Vorti  Ik    X 

Knilii>ail  Ohio  Western  \irginian 

Cajaciiv.     stincilled..  182.000    lb.  JOO.OOO     lb.  218,000    lb. 
Capacity,     heaped     .^0 

degrce.«      200,000    lb.  200,000     lb.  240.000    lb. 

Cubic  cap.-icity  level..  3,212  cu.  ft.  j.122.5   cu.   ft.  3,850  cu.   ft. 
Cubic      capacitN, 

heaped    30    dc«rces.  .^."03  cu.  ft.  3,636    cu.    ft.  4,450  cu.  ft. 
F.stimatcd    den.sity    >it 

load      .^4   lb.   per  cii.   ft.  55  lb.   per  ou.   ft.  54  lb.   per  cu.   :  . 

r.engfh    over    sfrikins 

plates     44   ft.   r;i    in.  4.^   ft.   9  in.  50  ft.  8J4   in. 

Coupled    lentjth 47   ft.   1   in.  46   ft.   2  in.  53  ft.   3}^   in. 

Truck     centers 30  ft.  lYi   in.  31   ft.  8  in.  36  ft.   lOJi   in. 

Truck     wluelhase.  . .  .  9    ft.  0   in.  8   ft.  6  in.  8   ft.   8   m. 
Heiitltt,     rail     to     fop 

ot    car    side II    ft.  0  in.  11    it.    0    in.  11     ft.    0    in. 

I  cuKth.     inside  43    ft.   3   in.  42    ft.    7    in.  49   ft.   6  in. 

Widiii.     inside 10   ft.   1 ',i    in.  9    ft.   6   in.  10  ft.  2J4  in. 

Depth,    inside,   center.  7   ft.   5'i    in.  8    ft.   6'4    in.  8    ft.    lH    in. 
Depth    inside,    ends..  7   ft.   Sjl.    in.  7    ft.    SJ4    in.  7  ft.  4'^  in. 
Width      outsiiie.      ex- 
treme       10   ft.   3Vji    in.  lit   ft.    i;4    in.  10   ft.   3%,    in. 

Weight   of   car    body.  34.wn  I!,.  29,020  lb.  43,200  lb. 

Weii;lit  of  two   trucks  33,4(X)    lb.  24,480  lb.  35,700   lb. 

Weieht  (f  empty  car.  68,300  lb.  .vvSOO  lb.  78,900  lb. 

Wci«ht     loaded 2(.S.300    11,.  253,500    lb.  318,900  1b. 

Per  cent  revenue  load 

of     total     weight...  74.6   per   cent  T.'^.O    per    cent  75.3    t'er   cent 
Rail     Inad     per     a.xlc, 

haded    car 44,717    lb.  42.250  lb.  53.100   lb. 

W'eittht       loaded       per 

font    coupled    Ien.;th  .  (^t    lb.  ->A<^  lb.  5,985   lb. 


Interior    of    Car    Body.    Showing     Bolster.    Gusset    Side    Stakes    and 

Crossbraces 


.\i>\iiKKi<>  HI  lii.\K\  I'dKi)  wlio  believe  that  he  can  coiivtrt 
any  weak  railroad  into  a  >tr(Mi!4  one  seem  at  least  to  have  tin- 
\irttie  of  sincerity:  a  party  of  them  have  jf)urneycd  all  tlic  wa\ 
froin  Arkan.sas  to  .Michigan  to  see  if  tliey  can  get  him  to  revi\': 
tile  .\li^v>uri  &  North  .\rkansas,  a  3(IO-mile  road  which  nmTieroti> 
c.\i)erts  have  found  beyond  their  powers.  The  "committee."  saul 
to  rejtresent  .several  towns,  had  to  deal  with  Mr.  I'ord's  secretary , 
the   "wizard"   himself  being  absent. 


factured  i»y  the  Union  Si)ring  &  Manufacturing  Company. 

The  cars  are  equipped  with  Westinghouse  empty  and  load 
brakes,  schedule  KT)K-4-10-16,  having  a  4-in.  take-up  cyl- 
inder, a  10-in.  cylinder  for  use  when  the  car  is  empty  and 
an  additional  16-in.  cylinder  for  u.'se  when  the  car  is  loaded. 
The  brakes  are  of  the  same  type  as  those  used  on  the  Vir- 
ginian as  described  in  the  Railivay  Age  of  June  17.  1921. 
Retaining  valves  arc  of  the  10-20  lb.  spring  type. 

The  brake  rigging  is  designed  to  give  a  braking  effort  of 
40  per  cent  on  the  empty  car  and  also  40  per  cent  on  the 
loaded  car.  The  trucks  are  equipped  with  clasp  brakes  liav- 
ing  vertical  levers.  The  brake  beams  are  of  4-in.,  lO^S-lb. 
I-beams  with  two  sets  of  open-heartli  forged  steel  brake  beam 
fulcrums  spaced  on  3  ft.  10  in.  centers  and  sul)stantial 
malleable  iron  brake  heads.  The  hand  brake  is  of  the  geared 
and  multiplying  type.  The  wheel  load  is  5,692  lb.  on  the 
empty  car  and  22,358  lb.  on  the  loaded  car.  The  nominal 
brake  shoe  pressures  are  2.277  lb.  on  the  empty  car  and 
8.943  lb.  on  the  loaded  car. 

The  draft  gear  is  of  the  Miner  A-18-S  friction  type  with 
2^4  '"•  clearance  between  the  coupler  horn  and  the  striking 
castings.     The   cheek    castings    are   of   cast    steel:    each    rear 
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Austrian    Munitions    Factory   Converted    to   Locomotive   Shop 


The  Railroad  Shop  vs.  the  Contract  Shop 

Analysis  and  Comparison  of  Costs  of  Repairing  50  -" 

Similar   Cars    in    Railway    and    in    (Contract    Shops 


THIi  rtlativc  lost  of  making;  heavy  rLi»aii>  to  i'(|uij)nunt 
in  railroad  shops  aiul  in  outside  contract  shops  has 
loni;  hei-n  a  matter  of  speculation.  Ihis  subject  has 
l.«vn  discussed  inan\  times  in  the  past  and  is  a  particularly 
live  issue  at  the  i)re-ent  moment.  Mucii  confusion  has  existed 
ill  makinir  i  onipari-nn^.  due  to  the  radicallx  different  cost 
acitmntinii  methods  used  in  railroad  and  in  contract  shops. 
l!)  order  that  com|iarisons  may  he  of  any  real  value  similar 
;iiirm-  must  lie  compared.  .\s  lont:  as  a  common  hasi^  of 
measure  is  not  used,  attempts  at  (tjmijarisons  must  he  always 
mure  or  less  futile.  I'nfortunately,  railroad  and  industrial 
tii>t>  are  not  computed  on  a  common  basis.  Railroad  account- 
in-,'  metliod>  are  very  effective  in  disuuisinc;  many  factors 
interin^  into  c'i«t  accounting  and,  therefore,  cannot  be  used 
for  comparison  with  outside  costs  until  certain  additional 
elements  are  computed. 

In  a  series  of  articles  by  J.  W.  Roberts,  ])resident  of  the 
KoiH.rt>-I'ettijohn-\\'(Kxl  Corporation,  Chicauo.  publi>hed  in 
tile  Railway  Age,  an  analysis  and  comjjarison  is  made  be- 
tween the  cost  of  repairing  50  freight  cars  in  the  shop-  of 
cue  of  the  large  trunk  lines  and  similar  repair>  in  a  contract 
>liop.  This  com|)arison  brings  out  many  important  points 
fre(]uently  overlooked. 

Kailrua«i    Arrountiii;:    Methuils 

The  accounting  ■•ystem  used  on  railroads  is  jirescribeil  1)V 
tin  Interstate  Commerce  Commission.  Unfortunatelv  this 
>\stem  resembles  in  no  wa}'  cost  accounting  as  practiced  by 
industrial  manufacturing  plants  or  by  other  public  utilities. 
1  he  first  cost  found  in  railroading  is  considered  the  ultimate 
>  ost  and  many  additional  factors,  known  in  commenial 
accounting  as  overhead,  are  not  included.  Railroad  accounts 
;ire  designed  to  furni-ih  the  cost  of  providing  trans|)ortation 
-  lid  only  inc  ideiuallx  the  cost  of  maintaining  e(iui])ment. 

General   accounts   cover  such   main   divisions   as   Mainte- 

'ance  of  Way  and  Structures:  Maintenance  of  Equipment; 

'raffic;  Transportation — Rail;  etc..  but  the  demarcation  be- 

Aven  the  Maintenance  of  Way  and  Structures  and  the  Main- 

'  nance  of   l-'(|uipmetu   accounts   are   in  many   ])laces   indis- 

'inct;   likewi.-^e   between   diese  two  general   accounts  and   the 

i  ransportation — Rail,    account.     For   examjile.    the   expense 

■liident  to  hauling  materials  for  use  in  maintaining  the  road- 

^'■a\   and  structures  and  for  repairing  and  rebuilding  equiji- 

i'.ient,    etc..    is    not    distributed    between    departments.    l)ut    is 

liurged  to  the   Transportation — Rail,   account:   the  mainte- 


nance of  sliop>  .md  enginehouses  even  though  the  former  are 
used  in  the  maintenance  of  etjuipment.  is  charged  to  the  ac- 
count maintenance  of  wa\  and  structures:  tlie  exin-nse  of 
maintaining  pile  drivers,  -team  -hovels  and  similar  devices 
used  in  roadway  maintenance  is  classified  a>  maintenance  of 
etiuijimeiit.  As  another  illu-tration.  the  ex[>ense  entailed  in 
hauling  fuel  used  at  .-hop  power  houses  is  not  <  barged  as  a 
shop  operating  exjjen.-e.  Depreciation  of  building-  and 
tools  is  not  fully  accounte<l  for.  The  overhead.  Ixing  a  gen- 
eral expense,  is  con-idered  as  common  to  all  the  activities  of 
the  railroad  and  is  not  separated  for  the  different  depart- 
ments, -uch  as  the  trausjxirtiition  department  or  the  car  de- 
I'.artment. 

Investment  in  railroad  shojis,  shop  equijmunt.  j-cawt 
plants,  storehouses  and  service  tracks  is  an  afipreciable  one 
and  frc(|uently  is  subject  to  rapid  deterioration.  The  cost 
of  losses  on  these  investmi-nts  and  the  cost  of  providing 
money  for  im|)rovement-  and  ta\e>  are  all  items  i)n)|Krlv 
chargeable  against  the  railroad  -hop  output,  but  are  most 
difticult  of  ascertainment.  I'ven  the  direct  money  outlay 
made  in  e-tabli-hing  railroad  sho|)  facilities  i-  seldom 
known.  In  the  ca.-e  of  a  railroad,  the  ex|>enses  incurred  in 
rejiairing  cars  in  its  own  shops,  other  than  the  direct  charges 
for  jinMluitive  labor  and  applied  materials  arc  usually  so 
confu.-cd  and  -o  difficult  of  ascertainment  that  they  are  not 
recognized  or  are  ignored.  Ihe  repair  of  e(iui])nient  iK'ing 
only  an  incidental  affair  in  the  operation  of  a  large  railrcKuI 
system,  there  is  an  opportunity  for  other  activities  to  carrv 
and  alisorb  many  exjH'nses  which  must  Ik*  considerid  in 
commercial  -hop  accounting. 

.\  commeri  ial  shop  i-  obliged  to  con>ider  not  only  direct 
outlay  for  |»r«Kluctive  labor  and  a|»plied  materials,  but  like; 
wise  every  other  item  of  expense,  however  indirectlv  or  re- 
motely it  ma\  be  involved.  It  mu-t  provide  for  exjK-nse-  due 
to  casualties  or  sui  h  other  contingencies  as  sub-normal  pro- 
duction. Provision  mu-t  be  ma<le  for  taxes  and  a  reasonable 
return  from  investments  in  fixed  assets  and  working  capital. 
Cnlike  a  railroad,  it  u-ually  has  but  one  general  s<5urce  of 
nvenui'  and  a  single  outlet  of  exjKMise  and  it>  selling  price 
mu-t  provide  for  prolits  upon  its  raw  material  and  their  de- 
livery. The  necessit\-  for  careful  jnanagement  and  econom- 
ical performance  is  manifest  as  these  affect  the  price-  which 
must  be  charged  for  -ervite.  The  cost  to  a  railroad  of  hav- 
ing work  done  in  outside  shops  con.«5i.*ts  of  a  known  outside 
sIk^P  cost  to  which  must  be  added  the  expense  to  the  carrier 
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incidental  to  having  the  work  done  outside.  The  outside 
shop  costs  under  normal  conditions  will  include  direct 
charges  for  labor  and  material  and  sufficient  overhead  for  the 
use  of  property,  working  capital,  enlargements,  a  margin 
Jor  contingencies  and  what  is  commonly  called  profit. 

-}■  -.  ;      Comparison    of    Railroad    and    Contract    Shop    Costs 

A  large  railroad  with  excellent  shop  facilities  having  oc- 
casion to  repair  a  large  number  of  60,000  lb.  capacity  wooden 
box  cars,  decided  to  overhaul  part  of  them  in  its  own  shops 
and  at  the  same  time  let  a  contract  to  a  prominent  car  com- 
pany, whose  plant  was  situated  on  the  carrier's  line,  for  re- 
pairing a  portion  of  the  cars.  This  decision  afforded  an  un- 
usual opportunity  for  obtaining  comparative  costs. 

The  cars  referred  to  were  practically  rebuilt.  They  re- 
ceived from  three  to  six  new  sills ;  one  or  both  new  side  plates 
and  end  plates;  practically  all  new  siding,  decking,  lining 
and  roof  sheathing,  new  doors,  comer  and  end  posts,  Z-bar 
or  Economy  ends;  "XLA"  or  Murphy  roofs;  Economy  draft 
arms;  two  new  side  doors  equipped  with  National  door  fix- 
tures; Cardwell  friction  draft  gear;  heavier  oak  subsills; 
heavier  needle  beams,  heavier  U.  S.  Standard  safety  ap- 
pliances and  two  coats  of  paint.  The  trucks  were  over- 
hauled; wheels,  springs  and  truck  castings  being  renewed  as 
found  necessary;  braces  were  placed  on  the  arch  bars  to 
strengthen  the  truck  in  general  and  all  brake  attachments 
were  repaired  or  renewed  as  required.  When  the  work  was 
completed,  the  rebuilt  cars  were  practically  as  good  as  new 
cars  of  the  same  construction. 

The  railroad  in  question  was  above  the  average  in  physical 
condition  of  shops  and  equipment.  The  shops  had  been 
established  only  about  five  years  and  the  equipment  was  com- 
paratively new.  The  shop  in  question  was  devoted  ex- 
clusively to  heavy  repairs  and  had  been  working  for  several 
months  on  similar  repairs  to  the  same  line  of  cars. 

For  the  sake  of  comparison,  50  cars  were  selected  at  the 
railroad  shop  and  50  cars  in  practically  the  same  condition 
were  selected  at  the  contract  shop.  Unusual  precautions  were 
taken  to  obtain  accurate  costs  for  the  two  lots  of  cars.  The 
accounting  was  done  by  outside  men  with  the  active  co-opera- 
tion and  assistance  of  the  railroad's  officers. 

■/  Computing  Total  Cost  of  Work  in  Railroad   Shop 

The  carrier  does  not  accumulate  in  its  record  the  cost 
pertaining  to  individual  repair  jobs,  and  it  was  therefore  nec- 
essary to  examine  the  details  and  build  up  the  cost  from  the 
beginning.  An  enumeration  of  the  various  elements  enter- 
ing into  the  cost  computation  will  show  the  method  pur- 
sued and  will  also  be  suggestive  in  connection  with  similar 
work  which  may  be  done  in  the  future  at  other  points.  In 
computing  costs,  the  50  cars  were  considered  as  a  unit.  The 
results  given  in  this  article,  however,  are  for  one  car  and 
were  obtained  by  dividing  each  total  item  by  50. 

:;  •  Applied  Material 

A  record  was  kept  of  the  character  of  repairs  made  to  the 
cars  and  the  quantity  of  applied  material  was  carefully  de- 
veloped in  detail.  Material  reported  used  was  checked 
against  the  work  record  and  from  the  latter  record  a  list  of 
minor  items  not  reported,  which  of  necessity  were  used  in 
the  repairs,  was  compiled  in  conjunction  with  the  local  offi- 
cers and  car  foreman.  The  different  items  were  totaled  and 
priced  out  from  the  storekeepers'  and  purchasing  department 
records  at  prices  f.o.b.  carrier's  rails  at  points  of  delivery. 

Haulage  Over  Carrier's  Line 

The  net  weight  of  each  item  was  computed,  the  distance 
hauled  over  carrier's  line  from  p)oint  of  delivery  thereto  to  the 
shop  where  applied  was  ascertained  and  the  net  ton  miles 
figured,  and  the  cost  of  haulage  calculated  at  the  rate  of 
seven  mills  per  net  ton  miles. 


Losses  resulting  from  material  spoiled  in  fabrication  have 
been  omitted;  likewise  losses  due  to  shortages  in  shipments, 
breakages  in  handling  and  like  causes  were  not  included. 
Neither  was  anything  included  for  inventor}'  adjustments. 

Salvaged  Material  and  Scrap 

Credit  was  given  for  recovered  material  salvaged  from  the 
repaired  cars  at  the  rate  of  75  per  cent  of  the  current  cost 
of  new  usable  material  and  at  current  prices  for  scrap.  The 
cost  of  handling  is  not  deducted  in  this  connection  as  the 
expense  was  included  in  overhead  accounts  and  distributed 
as  such. 

Direct  Labor 

Carpenter  labor  was  taken  directly  from  the  service  records. 

Record  cards  were  turned  in  by  the  workmen  which  showed 
the  individual  car  worked  on  each  day  and  the  time  devoted 
to  each  operation  on  each  car.  The  total  time  reported  was 
checked  against  the  payrolls.  Service  cards  were  not  required 
of  the  other  classes  of  men,  however,  and  it  was  necessary 
to  use  an  average  cost  per  car  for  these  respective  classes  of 
labor.  Certain  work,  such  as  riveting  coupler  yokes,  recti- 
fying body  bolsters,  and  reclamation  shop  recovering  16 
journal  boxes  and  four-column  bolts,  was  done  in  other  de- 
pyartments  which  did  not  record  the  time  devoted  thereto.  The 
cost  of  these  items  was  determined  from  a  performance  time 
study  and  the  application  of  the  standard  rate  of  pay. 

Indirect  Shop  Labor  * 

Indirect  labor  in  each  department  each  month  has  been 
apportioned  on  a  basis  of  the  departmental  direct  labor. 
For  instance,  mill  foremen  and  mill  men  have  been  dis- 
tributed on  the  basis  of  carpenter  labor,  and  assistant  general 
foremen,  clerks  and  watchmen  on  the  total  labor  to  which 
each  expense  was  common. 

Shop  Expense 

The  total  shop  expense  for  labor,  operating  materials  and 
supplies,  fuel,  electric  current  consumed  and  ice  was  found 
for  four  months  during  which  the  work  was  under  way. 
This  was  then  pro-rated  against  the  test  cars.  These  charges 
include  nothing  for  haulage  of  the  fuel  used  over  the  rails 
of  the  company.  The  tonnage  of  fuel  used  was  ascertained, 
likewise  the  distance  hauled  over  the  carrier's  line  fr«n  the 
normal  sources  of  supply,  and  haulage  costs  were  ccMnputed 
at  the  rate  of  seven  miles  per  net  ton  mile.  The  cost  of 
transporting  material  and  supplies  is  necessarily  omitted  be- 
cause of  inaccessibility  of  the  data  as  to  weight  and  point  of 
origin.  Shop  expense  was  apportioned  on  the  basis  of  as- 
signed shop  labor. 

Insurance 

Premiums  paid  on  commercial  policies  for  fire  insurance 
and  allowances  on  the  carrier's  own  insurance  fund  to  pro- 
tect the  margin  between  the  insurance  carried  and  the  amount 
of  hazard  on  the  insured  facilities  comprising  the  shop  lay- 
out, was  reduced  to  a  monthly  basis  and  distributed  on  the 
basis  of  assigned  shop  labor. 

Maintenance  of  Machinery  and  Tools 

The  total  expense  charged  to  accounts  302 — Shop  Ma- 
chinery, 304 — Power  House  Machinery,  and  335 — Other  Ex- 
penses, representing  the  total  expenditures  during  the  test 
period  at  the  shop  in  question,  was  apportioned  on  the  basis 
of  assigned  shop  labor.  The  records  did  not  lend  themselves 
to  analysis  in  such  a  way  as  to  permit  of  averaging  the  ma- 
chinery maintenance  expense  for  a  longer  period  which  ap- 
parently would  have  increased  the  charges  somewhat. 

Maintenance  of  Buildings  and  Track 

The  labor  and  material  charged  during  the  year  1920 
against  the  maintenance  of  the  buildings  and  track  compris- 
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ing  the  shop  facilities  was  taken  as  the  basis  for  ascertaining 
the  cost  of  maintenance  of  these  facilities.  The  total  charges 
were  reduced  to  a  four  months'  average  and  this  amount  ap- 
portioned on  the  basis  of  assigned  shop  labor.  In  the  charges 
thus  distributed,  nothing  was  included  for  transporting  the 
materials  used  over  the  carrier's  line,  which  could  not  be  com- 
puted because  of  lack  of  detail  as  to  material  quantities. 
The  records  were  not  kept  in  such  detail  as  to  show  the  fa- 
cilities to  which  repairs  were  made  and  repair  expenses  not 
described  may  have  applied  to  the  facilities  in  question. 
Cognizance  was  taken  only  of  the  charges  identified  to  the 
facilities  involved. 

Maintenance  or  Buildings  Used  in  Common 

Other  shops  than  the  one  in  which  the  test  cars  were  re- 
paired are  located  at  the  same  point  and  during  the  year  1920 
account  235 — Shops  and  Enginehouses  received  charges 
common  to  all  such  shops.  Charges  for  the  period  were  re- 
duced to  a  four  months'  average  and  then  distributed  on  the 
basis  of  assigned  shop  labor  (less  superintendence)  in  all 
shops. 

Divisional  Overhead,  Maintenance  of  Way  and 

Structures 

Divisional  charges,  accounts  269 — Roadway  Machines, 
271 — Small  Tools  and  Supplies,  274 — Injuries  to  Persons, 
276 — Stationery  and  Printing,  277 — Other  Expenses,  ex- 
clusive of  accounts  benefited  thereby  as,  for  instance,  ac- 
count 275 — Insurance,  were  apportioned  in  a  similar  manner. 

Entire  Line  Overhead,  Maintenance  of  Equipment 

Superintendence  and  other  overhead  expenses,  accounts 
201 — Superintendence,  332 — Injuries  to  Persons,  334 — Sta- 
tionery and  Printing,  were  ascertained  and  their  relationship 
Ijetween  total  overhead  expense  and  the  total  expense  suF>er- 
vised  was  found  and  on  the  basis  of  this  relationship  the 
supervised  expenses  were  assigned  against  the  test  cars. 

It  should  be  mentioned  that  divisional  overhead  expense 
relating  to  maintenance  of  equipment  was  consolidated  with 
system  charges  by  the  carrier  and  could  not  be  segregated 
and  separately  accounted  for.  The  consolidation  of  the  ex- 
pense before  apportioned  reduces  the  proportion  which  would 
otherwise  be  assignable  to  the  work  in  question. 

Entire  Line  Overhe.'vd,  Maintenance  of  Way  and 

Structures 

The  charge  against  the  test  cars  for  system  overhead  appli- 
cable to  all  maintenance  of  way  and  structures  accounts, 
which  is  represented  by  charges  to  account  201 — Superinten- 
dence, was  predicated  upon  the  equitable  distribution  of  the 
total  charges  to  this  account  on  the  basis  of  the  total  expenses 
supervised,  using  the  experience  of  the  calendar  year  1920. 

Entire  Line   Overhead,   Repairs  to  Offices  and 

Storehouses 

The  identifiable  expenditures  for  repairs  to  system  general 
offices  and  general  storehouse  buildings  and  appurtenances 
during  the  year  1920  were  collected  and  their  relation  to 
total  operating  expenses  (less  common  to  system  repairs)  and 
expenditures  for  additions  and  betterments  were  found  and 
on  the  basis  of  this  relationship,  the  cost  assigned  to  the  test 
cars  was  surcharged  pro  rata. 

System  General  Expenses 

System  general  expenses  for  the  year  1920,  comprising 
Items  included  in  the  various  primary  accounts  under  the  sub- 
division "General"  were  found  to  be  equivalent  to  3.473  per 
cent  of  the  total  expenditures  for  other  operating  expenses 
plus  the  expenditure  for  additions  and  betterments  to  road 
•ind  equipment,  excluding  the  adjusting  credit  of  the  property 
retired  and   the  amount  of  liability  for  certain  equipment 


allocated  by  a  government  order  which  involved  no  general 
expense  during  this  period  on  the  part  of  the  carrier's  or- 
ganization. 

Depreciation  on  Shop  Buildings,  Tools  and  Machinery 

The  railroad's  policy  does  not  provide  for  a  maintenance 
fund  for  perpetuating  the  life  of  such  property,  although  de- 
terioration not  ofi^set  by  current  repairs  does  accrue.  Depre- 
ciation was  therefore  computed  upon  buildings  and  depreci- 
able machinery  used  in  the  repair  of  cars  on  the  basis  of 
the  original  cost  for  each  item.  Cognizance  was  taken  of  tlie 
character  of  each  item  and  depreciation  was  based  upon  ex- 
perience as  to  the  life  expected  of  such  property.  The  rates 
used  were  taken  from  a  table  promulgated  by  the  U.S.R.A. 
for  the  use  of  car  builders  computing  the  cost  of  work  per- 
formed on  a  cost  plus  contract  and  which  was  subsequently 
adopted  for  use  by  many  builders. 

It  was  impossible  to  ascertain  the  amount  of  taxes  and 
other  fixed  charges  which  should  be  borne  by  the  property 
and  equipment  devoted  to  car  repairs.  During  the  year 
1920,  for  each  one  dollar  distributed  as  operating  expenses 
as  designated  by  the  Interstate  Commerce  Commission's 
classification,  the  carrier  had  a  further  outgo  for  fixed  charges 
which  include  taxes,  uncollected  revenues,  operating  losses, 
etc.,  of  20.081  cents.  Because  of  the  lack  of  a  more  equitable 
basis  for  disposing  of  this  element  of  cost,  it  was  assigned  to 
the  test  cars  on  a  pro  rata  basis.  This  may  not  be  strictly 
accurate,  but  it  has  nevertheless  done  substantial  justice  to 
the  situation  in  arriving  at  a  comparable  cost. 

Basis    of   the   Contract   for    Outside   Repairs         -■'.  ',  ^:  '• 

Under  the  terms  of  the  contract,  the  work  done  in  the  out- 
side shop  was  to  Ije  charged  for  on  the  following  basis: 

(a)  Direct  labor  to  be  based  on  the  carrier's  piece  work 
schedules  which  were  in  effect  July  1,  1917,  plus  10  per  cent, 
plus  30  per  cent  (the  equivalent  of  43  per  cent)  to  equate 
such  rates  to  the  basis  of  the  current  wage  schedule. 

(b)  For  handling  materials,  a  charge  of  $6  per  car. 

(c)  For  milling  lumber,  a  charge  of  $8  per  thousand  board 
feet. 

(d)  For  blacksmith  work,  agreed  prices  per  operation. 

(e)  The  aggregate  of  the  foregoing  items  to  be  surcharged 
100  per  cent  for  overhead  expense. 

(f)  Materials  to  be  furnished  in  part  by  the  carrier  and 
to  that  extent  exempted  from  the  surcharge  for  profit;  in 
part  to  be  furnished  at  reciprocal  prices  (i.  e.,  furnished  by 
the  carrier  and  billed  at  agreed  prices  and  rebilled  by  the 
contractor  at  the  same  prices)  and  subject  to  the  surcharge 
for  profit,  and  in  part  to  be  furnished  by  the  contractor  a/ 
agreed  prices,  subject  to  the  surcharge  for  profit. 

(g)  To  the  sum  of  the  foregoing  items  to  which  appli- 
cable, profit  to  l)e  added  on  a  graduated  scale,  regulated  by 
the  amount  of  charge  per  car,  the  average  rate  of  profit  sur- 
charged being  between  10  p)er  cent  and  11  per  cent. 

The  amounts  billed-  the  carrier  under  the  terms  of  the 
contract  do  not,  of  course,  represent  the  sole  cost  to  it  of  the 
work  done  by  the  contractor.  Among  the  possible  incidental 
expenses  may  be  mentioned: 

(a)  The  cost  to  it  of  free  materials  furnished  the  con- 
tractor, and  not  included  in  his  bill. 

(b)  The  cost  of  delivering  such  materials,  and  attendant 
store  expenses,  etc. 

(c)  Moving  the  cars  to  be  repaired  to  the  contract  shop, 
and  returning  them,  to  the  extent  that  such  movement  repre- 
sent otherwise  useless  haulage. 

(d)  Concentrating  recovered  scrap. 

(e)  Inspection  of  work,  and  reviewing  accounts  at  the  con- 
tract shop. 

(f)  Unoccupied  space  in  its  own  shops  and  attendant  ex- 
pense, idle  investment,  etc. 

(g)  Administrative,  purchasing  and  accounting  expense. 
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These,  and  other  kindred  items  have  received  careful  at- 
tention, and  to  the  extent  that  such  expenses  were  experi- 
enced, have  been  added  to  the  amounts  billed  by  the  con- 
tractor in  arriving  at  the  total  cost  of  the  outside  shop  work. 

-.;■'...       Compiling   Cost   of  Work  in   Contract  Shop 

Applied  Material 

This  includes  all  material  supplied  by  the  builder  for 
which  bills  were  rendered  and  also  certain  so-called  "free" 
material  furnished  by  the  railroad  to  the  contractor,  and  de- 
livered at  the  contractor's  works.  This  material  consisted  of 
car  roofs,  draft  arms,  door  fixtures,  draft  gear,  and  steel  car 
ends,  the  value  of  which  was  ascertained  from  the  purchase 
records.  The  cost  of  hauling  the  material  over  the  carrier's 
own  line  and  delivery  at  the  car  plant  was  computed  at 
seven  mills  per  net  ton  mile.  Aside  from  the  small  amount 
of  material  furnished  from  the  general  storehouse  to  accom- 
modate immediate  needs,  this  material  was  moved  direct  in 
car  load  lots  and  was  not  subject  to  storehouse  accounting. 
The  cost  of  purchasing  and  accounting  for  it  is  included 
in  general  expense  apportioned  to  the  contract  cars,  the  same 
as  company  repaired  cars. 


Credit  tor  Salvaged  Material  and  Scrap 


The  contract  covered  the  basis  on  which  scrap  and  useful 
material  recovered  would  be  accounted  for.     Recovered  ma- 
terial, valued  at  75  per  cent  of  the  cost  new,  amounted  to 
$81.30  per  car.     In  addition  there  was  recovered  an  average 
of  892  lb.  of  miscellaneous  scrap  per  car  at  $15  per  ton,  or 
$6.69  per  car.    From  the  total  salvage  per  car  is  deductible 
the  cost  of  handling  as  charged  under  the  contract,  plus  10 
;  per  cent  for  profit,  or  $2.20  per  car.     The  net  weight  of  the 
usable  material  and  scrap  was  used  as  a  basis  for  computing 
the  cost  of  hauling  by  the  carrier  at  seven  mills  p)er  net  ton 
mile  from  the  contract  plant  to  the  usual  point  of  scrap  con- 
;  centration.     The  cost  of  unloading  the  concentrated  scrap 
:  and  useful  material  is  included  in  the  carrier's  storehouse  ex- 
pense in  which  the  materials  handled  for  both  shops  have 
been  caused  to  participate  on  an  equitable  basis. 

•   '  "  Direct  Labor         •.'•.•         •    ■  ;.  ; 

All  direct  labor,  including  that  for  handling  materials, 
milling  lumber  and  blacksmith  work,  was  billed  as  per  con- 
tract.       *^i.;;  .  ._.■  v. 

;  ;.-"'•  .    ';'•  '  Overhead  Expenses  : ' 

This  includes  the  contractor's  overhead  at  100  per  cent 
of  the  direct  labor  provided  for  in  the  contract  and  also  a  con- 
tractor's profit  as  provided  for  in  the  contract. 

Additional  incidental  expenses  borne  by  the  carrier  include 
switching  cars  to  and  from  the  plant  of  the  contractor  equiv- 
alent to  seven  dollars  per  car.  To  this  is  added  an  item 
covering  the  system  general  expense  as  it  is  considered  that 
the  railroad's  general  expenses  representing  administrative 
and  supervisory  expenses,  purchasing,  accounting  and  similar 
items  of  a  general  character,  are  applicable  to  the  cost  at- 
tached to  the  outside  contract. 

The  cars  repaired  at  the  contract  shop,  which  is  located 
at  an  intermediate  jx)int  on  the  carrier's  system,  were  not 
given  any  special  movement  to  make  them  applicable  for 
i  repairs.  The  cars  were  selected  from  those  moving  through 
or  made  empty  at  the  terminal  at  which  the  repair  plant  is 
located.  The  only  expense  involved  was  the  switching  to 
and  from  the  plant.  The  same  practice  was  followed  at  the 
railroad's  shop.  In  both  cases,  also,  the  points  being  tonnage 
producing  stations,  as  cars  were  repaired  and  released  thev 
were  simply  contributed  to  the  local  supply  ready  for  loading 
and  special  movements  to  loading  points  were  unnecessarv. 

The  carriers  provided  car  inspectors  and  accountants  at 
the  contract  shop  to  pass  on  the  quality  of  work  and  to 
verify  the  charges  of  the  contractor.     The  cost  of  this  in- 


spection and  accounting  was  found  to  be  approximatdy 
$16.00  per  car.  This  expense,  however,  was  charged  to  the 
overhead  account  from  which  a  pro  rata  share  was  charged  to 
the  test  car.  For  this  reason  the  charge  of  $16.00  per  car 
was  not  included  in  the  cost. 

Fixed  Charges 
It  has  been  previously  shown  that  the  ratio  of  fixed 
charges  to  the  carrier's  expenditure  for  operating  expenses, 
additions  and  betterments,  for  the  year  1920  was  20.081 
cents  per  dollar  of  expenditure.  As  the  letting  of  certain 
work  to  outside  shops  did  not  result  in  idle  investment  it  is 
not  clear  to  what  extent,  if  any,  the  cost  dependent  upon  the 
contract  work  should  be  increased  because  of  interest,  taxes, 
operating  losses,  etc.,  which  are  incident  to  the  carrier's  op- 
eration. It  might  not  be  fair  to  say  that  no  portion  of  this 
amount  should  be  included  as  a  part  of  the  cost  in  question, 
but  it  is  quite  obvious  that  under  the  circumstances  it  would 
be  unfair  to  say  that  the  entire  amount  should  be  considered 
as  a  part  of  such  cost.  If  this  were  done,  the  comparison 
would  be  on  the  basis  substantially  that  the  railroad  shops 
were  in  disuse.  It  seems  best,  therefore,  to  leave  this  ques- 
tion to  the  judgment  of  the  reader. 

Summary   and   Comparisons 

It  is  most  difficult,  as  has  already  been  stated,  to  obtain 
a  true  comparison  in  an  instance  of  this  kind.  However, 
the  summaries  given  in  Table  1  and  Table  2  are  as  com- 
plete and  fair  as  possible  to  both  shops. 

Table   1 — Analysis  of  the  Cost  of  Work   is  Railroad  Shops 
.■\ppHed    materials: 

Applied    materinls.    prime  cost.  ..  .;■.',■.■"; $903.18 

Haulage   over  carrier's  lipe 29!6.'l 

I^ss  net  value  salvaged  material  and  scrap 87!99 

Net    cost    of    material ,..•..<.,» , >., ,-. »^:  ^  « . V. .  .        844.81 

Direct    labor: 

Carpenters     $232.72 

Steel    workers    852 

Blacksmiths     '.'.'.'.  7.30 

Air    brake    men '.'.'.'.'.'.','.  5.60 

Painters      43^ 

Door   makers    '.!!!!  2  80 

Mounting    car    wheels 162 

Miscellaneous     !!!'.!!!!!'.  3.7^ 

Total   cost   of   direct   labor $267  0" 

Overhead    expenses:  ''.■     '   ':  .  .'■',■ 

Indirect    shop    labor '......'..',.".'... $8791 

Shop  expense  (labor,  material,  power,  etc.) ...!.!!  47!67 

Insurance  on  buildings  and  machinery V)!26 

Maintenance  of  machinery   and  tools,  direct  cliarge .  26.34 

Maintenance   of  buildings   and   tracks,   direct  charge 472 

Maintenance  of  buildings  used   in  common \[i^ 

Divisional  overhead  maintenance  of  way  and  structures o!l3 

Line  overhead   maintenance  of  equipment '.  34^40 

■       Line  overhead   maintenance  of  way  and   structures 0.30 

Line   overhead   repairs,   offices  and   storehouses 0.05 

System    general    expenses 48.72 

Depreciation   on   shop  buildings,   tools  and  machinery 6!65 

Total    operaiing    overhead ,       |2S8.31 

Total   cost   exclusive  of  fixed   charges .ii'ii^lii^.tjii:^. ,   $1,370.19 

Fixed  charges  for  interest,  taxes,  etc 292.82 

Total  average  cost   per  car 1.663  01 

Table  2 — Analysis  of  the  Cost  of  Contract  Work 

Applied    materials:  .  _ 

Applied   materials,   billed ^-.Vi^:. ;'.  .,r.V.-!  VvV.,i-iV. $544.39 

"Free"  materials  at  cost  to  carrier. 360.34 

Haulage  over  carrier's   line 7,74 

Less  net  value  salvaged  material  and  scrap — 83.21 

Net    cost   of   material $829.26 

Direct   labor: 

Labor   on   equated   piecework   base,    billed $131.81 

Handling    materials,     billed 6.0<' 

Milling   lumber,   billed 15.35 

Elacksriith    work,    billed 8.56 

Total    cost   of   direct    labor,    billed ..,..,. $161.7-' 

Overhead    expenses: 

Contractor's    overhead,    billed ;!»;,.>..  $161.72 

Contractor's    profit,    billed 89.88 

Cost   of   switching 7.00 

System   general    expense 46.29 

Total  overhead  and  profit ^04.89 

Total  cost  to  carrier,  exclusive  of  its  fixed  charges $1,295.87 

Apportionment   of  fixed  charges   on   .same  basis  as  applied   to   car- 
rier's cost  of  work  done  in   its   own   shops 276.93 

Total  cost  to  carrier  if  .nbove  fixed  charges  were  included $1,572.80 

In  connection  with  the  analysis  of  the  cost  of  the  work 
in  the  railroad  shop,  attention  should  be  drawn  to  the  fact 
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that  of  the  costs  pertaining  to  the  work  done,  only  direct 
labor,  shop  expense  and  applied  material  costs  to  the  extent 
of  SI, 297. 47  were  identified  in  connection  with  the  carrier's 
accounts.  The  remainder,  $365.54  was  charged  to  other  ac- 
counts or  not  included  at  all.  In  other  words,  of  the  total 
costs  to  the  carrier  as  developed,  78  per  cent  could  be  identi- 


DivisioN  OF  Total  Cost  of  Outside  Work 

Paid  to 
contractor 

Applied    materials,    etc $544.39 

Less   salvage    credit 

Direct   labor    161.72 

Overhead     161.72 

Profit      89.88 

Total,   exclusive  of  fixed    charges $957.71 

Fixed  charges,   if   included 


Additional 
railroad  costs 

$368.08 
—83.21 

53!29 


$338.16 
276.93 


fied  and  recognized  if  the  accounts  were  analyzed,  while  22 
per  cent  was  either  omitted  from  the  accounts  entirely  or  so 
disguised  as  to  appear  unrelated  to  the  expense  of  repairing 
cars. 


An  examination  of  the  analysis  of  the  cost  of  the  contract 
work  shows  that  only  part  of  the  expense  was  an  actual  pay- 
ment under  the  contract,  the  balance  being  for  material  and 
overhead  borne  by  the  railroad  and  not  covered  by  any  direct 
bills.  The  accompanying  summary  shows  the  division  of  costs. 

A  comparison  of  the  analysis  tables  for  the  two  shops 
shows  a  comparatively  small  difference  in  the  costs  of  ma- 
terials and  a  considerable  difference  in  the  item  for  labor. 
There  is  an  apparently  higher  allowance  for  overhead  in  the 
contract  shop,  but  no  conclusions  can  be  drawn  as  the 
methods  used  for  arriving  at  the  overhead  were  radically 
different  in  the  two  shops.  As  has  already  been  pointed  out. 
the  inclusion  of  a  sum  for  fixed  charges  in  connection  with 
the  work  done  at  the  contract  shop  is  debatable. 

If  fixed  charges  are  not  added  to  the  cost  of  the  con- 
tract work,  the  average  cost  per  car  is  $1,295.87  against 
$1,663.01  in  the  railroad  shop,  a  saving  of  $437.14  or  22  per 
cent  of  the  railroad  shop  cost.  If  the  full  fixed  charges  are 
added  to  the  cost  6f  the  contract  work,  it  becomes  $1,572.80, 
or  $90.11  less  than  the  cost  in  the  railroad  shop,  which  rep- 
resents a  saving  of  about  53^  per  cent. 


Bad  Order  Cars  Reached  Maximum  in  August 

'  /■":  ;■  /;  •         Analysis  of  Present  Situation  and  Its  Bearing  :::.:^K-'-:''j^/-'-'--^r^yy;: 

:^  on    the    Problem    of    Freight    Car    Repairs  ^^  ' 


THE  first  decrease  in  the  number  of  bad  order  cars  that 
has  occurred  this  year  took  place  in  the  last  half  of 
August.  The  reduction  was  slight,  from  16.6  to  16.2 
per  cent,  but  it  is  significant  as  indicating  that  the  railroads 
have  at  last  begun  to  repair  cars  faster  than  they  are  made 
bad  order.  A  survey  of  the  present  situation  will  show  how 
great  a  task  it  will  be  to  get  the  number  of  bad  orders  down 
to  a  normal  figure. 
On  January  1,  1921,  there  were  191,234  bad  order  cars 


tures  for  car  maintenance.  Later  the  roads  were  looking  for- 
ward to  a  reduction  in  wages  and  so  were  led  to  postpone 
repair  work  still  longer.  On  July  1,  when  the  new  wage 
rates  became  effective,  the  unser\'iceable  cars  amounted  to 
354,611,  or  15.4  per  cent.  Even  though  many  shops  were 
reopened  on  July  1 ,  little  progre.ss  was  made  in  stopping  the 
increase  of  had  orders  which  rose  to  382,440,  or  16.6  per 
cent  on  August  15. 
::As  already  noted,  tlie  number  of  cars  in  need  of  repairs 
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Fluctuation  In  Freight  Traffic  from  1918  to  Date,  as  Shown  by  Weekly  Revenue  Car  Loading 


reported  which  amounted  to  8.5  per  cent  of  the  total  number 
of  freight  cars  on  line.  This  is  over  twice  the  normal  per- 
centage and  ordinarily  would  have  resulted  in  an  intensive 
campaign  to  improve  car  conditions.  At  that  time,  however, 
wc  roads  were  in  a  very  serious  financial  condition.  In  fact, 
during  the  months  of  January  and  February,  most  of  them 
op'Tated  at  a  loss,  so  it  was  not  possible  to  increase  expendi- 


was  brought  down  on  September  1.  The  figures  for  Sep- 
tember 15,  however,  show  that  during  the  next  two  weeks  the 
bad  orders  remained  practically  stationary. 

Freight  TraflSc  76  Per  Cent  of  1920 

The  railroads  would  be  unable  to  operate  with  such  a 
large  number  of  bad  order  cars  if  business  was  normal.     If 
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Iraffic  should  increase  rapidly,  the  large  amount  of  unservice- 
able equipment  would  prove  a  serious  handicap.  Business 
during  the  early  part  of  the  year  has  been  far  below  normal 
but  the  number  of  freight  cars  loaded  weekly  is  now  in- 
creasing at  a  fairly  steady  rate  as  is  evident  from  the  chart 
showing  the  revenue  car  loadings  for  the  past  four  years. 
C(Mnparison  of  the  loadings  for  1921  with  previous  years  is 
confusing  because  of  the  abnormal  conditions  which  have 
influenced  loading  in  the  period  included  on  the  chart.  The 
early  months  of  1919  represented  a  rather  severe  depression 
while  the  latter  part  of  1919  and  the  first  10  months  of  1920 
was  the  busiest  period  the  railroads  have  ever  experienced. 
It  is  evident  that  a  steady  improvement  is  taking  place  in  the 
car  loadings,  but  the  increase  is  little  more  than  has  occurred 
in  previous  years  and  seems  to  be  due  largely  to  the  seasonal 
fluctuation  in  the  amounts  of  traffic  to  be  handled,  rather 
than  to  any  distinct  improvement  in  business. 

Car  loadings  are  a  rather  unsatisfactory  basis  for  compar- 
ison of  traffic  because  of  the  variations  in  the  amounts 
loaded  in  each  car.  For  instance  in  the  first  seven  months 
of  1920  the  average  net  tons  per  loaded  car  was  28.6,  but 
during  the  first  seven  months  of  1921  it  fell  to  27.9.  The 
ton  mile  movement  is  a  more  satisfactory  basis  of  comparison, 
but  unfortunately  these  figures  are  not  available  as  promptly 
as  the  reports  of  car  loadings.  The  ton  miles  of  freight 
moved  in  the  first  seven  months  of  the  present  year  was  76.5 
per  cent  of  that  moved  in  the  corresponding  period  of  1920, 
while  the  car  loadings  were  89  per  cent  of  the  1920  figure. 
The  last  figure  for  the  weekly  car  loadings  available  for  this 
year  is  89  per  cent  of  the  corresponding  week  in  1920,  which 
is  no  higher  than  the  ratio  that  has  existed  throughout  the 
year. 

■   ■_  "Will  Traffic  Increase  or  Decrease? 

-  -  v  It  is  impossible  to  forecast  what  may  take  place  during  the 
last  months  of  the  year.  Ordinarily  there  is  a  sharp  decrease 
in  traffic  commencing  about  the  last  week  in  October  and 
continuing  until  the  end  of  the  year.  There  are  apparently  no 
unusual  conditions  that  would  change  the  tendency  very  de- 
cidedly, although  the  resumption  in  the  iron  and  steel  indus- 


try, which  is  an  important  source  of  tonnage,  may  cause  the 
decrease  to  be  less  rapid  than  in  previous  years. 

On  account  of  the  very  light  traffic  there  has  been  a  surplus 
of  cars  throughout  the  year  even  in  spite  of  the  large  number 
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of  cars  that  were  on  the  bad  order  tracks.  During  recent 
months,  however,  the  surplus  has  been  decreasing  rapidly. 
The  maximum  surplus  reported  was  on  April  8  when  the 


380 
360 
340 
520 
300 
280 
260 
£240 

Szio 

19^0 

Id2i 

Jan.  1    Feb.  i  Mar.  1  Apr.  1  May    Jun.  1  Jul.   1  Aug.  1  Sep.  1  Oc+.  1  Nov.  1  Dec. 

Jan.  1  Feb.  1  Mar.  1  Aor.  1  Mau  1  Jun.  1  Jul.   1  Aua.  1  Sep 

15     1      IS     1      15     1     IS     1     15     1      15     1      15     1     15     1     IS     1     15     1     15     1     15     1     15     1     15     1      15     1     15    1     15'  1     15     1     15     1     15     1     IS 

. — 

^^ 

- 

, 

_          - 

, 





.  . 

—    — 



^ 

•^ 

— i 

380 







■ 

— . 









•--! 

^ 

in 

360 
540 
320 









— 



y 

^ 

— ■ 

» rr 

Ll^ 

n  1 

— ^ 

— 

— 





, 

_-__ 

— , 

-^ 

^_ 



1 

[-— 

:Ai 

RS: 

■ 

—/ 

— ' 

— 

300 
280 
?iO 

_B 

AD 

OKutK 

^ 



~N 

UM 

BER  OF  CAI 

15  ~ 



— 

^ 

— w— 

1 

, 



y\ 



— 

- — , 

, 

- — ' 

. — ^ 

— 1 

J 

-^ 

240  12 
Z203 
200 -g 
180  o 

160  g 

140  rf 

120 
100 
80 
W 
40 
20 

y 

f^ 

r 

,200 

§180 

5160 

£  140 

•"  120 

100 

80 

60 

40 

20 





, 



— ' 

— ■ 

^ 

1 

— 

^ 

Bm 

, , 

— 

! 

^ 

_ — 

^ 

^ 

-^ 

— 1 
— 

-J 

^ 

^ 

^^ 

^ 



— ^ 

,,'• 

^ 

-'- 

y 

.^ 

^ 

SDfl 

DDI 

tT 

-~ 

= 



^ 

_^- 

— 

— 



— 

— 



IZ 





^ 

^ 

^ 

^ 

^ 

— 

— 

_^c 

^ 

=Si 

^— 

;se 

s^ 

;^ 

5SS 

?s 

— = 

^^ 

srr 

-=^ 

*-T-^ 

— - 

— 

^ 

i^ 

— 

— 

t — 

1 



— 

' 

h- ■ 







— 

" 



20 
18 
16 

-^^    t4 

J    '^ 
1.    10 

^     8 
6 
4 

20 
18 
16 
14  ti 

6 

RCIX 

^ 

TW 

IGV 

rr- 

1 — 

1 



1 

1 

fl 

■ — 

1 

— - 

^ 

-r 

— 

n-« 

-P 

iR 

CEI 

^T" 

'" 

^_ 

■- 

5* 

^m 

1 

1 — 

' ; 

^ 

^ 

,  ^ 

;iii 



_ 

'' 

-^^^m 

liOI 

□01  A 

r' 

^ 

^^' 

-  - 

^ 

^*»* 

'^ 

' — 

u 

L— L— - 

1 — 

g. 

..^ 

— 

— 

■  — 

i^ 

^^ 

^ 



^^~r-1— 

»— ^' 

rr? 

?^ 

^^^ 

tt 

' 

— 

— — — ' 

_s 

RL. 



^' 

■"■ 

^ 

1 — 

1 

^^^ 

_^_ 

■^_» 

_^^_ 

. 

Bad   Order   Cars  a>   Reported   Semi- Monthly,   January   1,   1920,  to   September  15,    1921 


October,  1921 


RAILWAY    MECHANICAL    ENGINEER 


637 


excess  of  idle  cars  over  unfilled  orders  for  cars  amounted  to 
507,274;  on  September  8  this  had  decreased  to  219,267. 
Over  one-half  of  surplus,  or  about  118,000  cars  were  coal 
carrying  cars.  Although  the  railroads  have  more  box  cars 
than  coal  cars,  the  surplus  of  box  cars  was  only  62,000. 

Efficiency  of  Operation  Affects  Demand  for  Cars 

The  demand  for  cars  varies  not  only  with  the  traffic,  but 
also  with  the  performance  that  is  made  by  each  individual 
car,  as  measured  by  the  ton  miles  of  traffic  handled  over  a 


—     _-j_       1  1  1  1  1  M  n  m-[  M        1                1  1  p  1 

■           RATIO  rHKIMDFVFHIIF  1    1    1               I                                       ^J? 

X Ztli-I^  SERVICE TD WEEKLY  Tr.XX 4Sls 

^    __,^_LX    C^JL^r.         LOADINGS        A.  >                     -+--H-S3- 

i^/CJT/'vr      '^'^V           L««uinwj         yi                                             H^ 

Mil  >Tn        I  Vn_l I          LL/  Vf 4                 \&H 

m     IN          rrtm4imT  irMTTKi    L   h^J 

i20Qooo2- -"= — rf+r^"^""  M  M  '° 

■Dinnevw          S«--                       T        i         i^'V.^                                              

2,1 00,000                                         1         1         I      I     r  *  k 

CARS  ACTUALLY  IN      ^"i 

REVENUE  SERVICe                                            T 

2,000.000       "                  ■                                                 I 

I,90CIOOO                                                                            1 

1                                      L                                                j.^ 

LBociooo           -                            -             -•*-                -- 

\  ■  '■■'" 

l,700;000                                                                          y                              i'i 

l.vOQOOO                                                                                   >                     i     . 

1,500000                        -                                                 ~              >?'--- 

<n 

0 1,000,000                                                   ~          s  ^  S 

E          4i      iHt           i^^           -  -L  -     -  -                  ^- 

i  ^onnnclX^.WvL I 5 -^ 

^  600,000     ^'^Cr^'yT/JT                      1                  i-*-'' 

II                           \                / 

'""^^                              1/    WEEKLY  URLDADIH6S!\  J    \/\/ 

M    (ncarebt  to  lit.  orliih.  II 
cnnrwi                                                         ofmon+hl 

wOQPOO 

60CID00                                                                                           jTs 

SURPLUS  CARSt5(                      isf"'""" 

r~  "—  /  =  '  \  -  - 

ooopoo                                                                '           . ^              y    ■  ■ 

?n/i/wi   ,,,.,„                  ....                     ., ,_     _,,,.,     .    ,    I ,  y                              _.  _.  _ 

(.00,000                                                       ^/h                           

'I        ^'       ^^BAD  ORDER  cars/ 

lOQDOO       -                                                               / 

T 

II5IS     IS     IS     ISIS     ISBIIS     ISI5I5I$II5I5BIISI5IS     ISKISIIS 
No«.  Dk.  Jm  Ml  nor  Afl.  Noj  Jun.  Jul  Au9.  S«p.Oct.  Nw.  Dec  Jon.  Rri).  Hr.  ^fr.naiiJiin.M.  Auq.  Sip. 

1919 


1920 


1921^ 


Variations  in  Car  Conditions  and  Performance  During  the  Past 

Two   Years 

given  period.  There  are  numerous  factors  entering  into  this 
statement  and  in  order  to  get  a  clear  conception  of  the  condi- 
tions, it  is  advisable  to  analyze  each  factor  separately.  The 
th'ee  factors  that  directly  influence  car  performance  are: 
fir.st,  the  percentage  of  loaded  mileage  to  total  mileage;  sec- 
Wid,  the  miles  moved  per  day  per  car,  and  third,  the  average 
Det  revenue  load  per  car. 

Normally  about  70  per  cent  of  car  mileage  is  loaded  mile- 
age and  30  per  cent  is  empty  movement  caused  by  lack  of 


traffic  for  the  back  haul  on  certain  classes  of  cars,  or  the 
necessity  for  returning  cars  empty  to  the  home  line.  During 
the  entire  year  1921,  the  empty  car  movement  has  been  ab- 
normally heavy  chiefly  because  of  the  effort  that  has  been, 
made  to  get  cars  back  to  the  home  road  in  order  that  they 
might  be  overhauled.  During  Januar\',  the  emi>ty  mileage 
was  42.5  per  cent  of  the  total.  In  other  words,  instead  of  an 
empty  movement  of  approximately  43  per  cent  of  the  loaded 
movement  as  occurs  under  normal  conditions,  the  empty 
mileage  was  75  per  cent  of  the  loaded  mileage.  During  the 
latter  months  the  ratio  decreased  but  even  in  July  36.7  per 
cent  of  the  totafl  movement  was  emj>ty  car  miles. 

The  miles  p^r  car  per  day  varies  considerably  with  the 
fluctuation  in  traffic,  being  high  when  all  the  cars  are  in  use 
and  falling  when  large  numbers  are  standing  idle  on  side 
tracks.  It  is  also  affected  to  some  extent  by  congestion  and 
delays  due  to  the  condition  of  the  weather  or  other  causes. 
During  the  past  five  years  the  figure  has  varied  frcwn  29.0 
to  19.4  miles  per  day.  During  the  heaN'y  traffic  of  last  fall, 
it  was  about  28  miles  although  efforts  were  made  to  increase 
it  to  30  miles  per  day.  Since  business  has  fallen  off,  the 
daily  car  movement  has  decreased  considerably  and  in  July 
was  only  21.6  miles.  This  seems  to  indicate  a  serious  falling 
off  in  the  efficiency  of  utilization  of  cars,  particularly  when 
considered  in  connection  with  the  abnormally  high  ratio  of 
empty  mileage  to  total  mileage. 

The  third  factor  influencing  the  amount  of  tonnage  han- 
dled per  car  is  the  average  load.  During  1918  and  1920  when 
special  efforts  were  made  to  increase  loadings,  an  average  of 
slightly  over  30  tons  per  car  was  obtained.  Since  the  first  of 
the  year  the  average  load  has  decreased  and  now  stands  at 
about  28  tons.  Normally  there  is  less  fluctuation  in  this  fig- 
ure than  in  the  miles  per  day,  the  minimum  value  for  any 
month  in  the  last  five  years  being  25.6  tons.  The  present 
performance  is  fairly  creditable  considering  the  great  re- 
duction in  the  tonnage  of  coal,  ore  and  other  bulk  products 
being  moved.  / 

Car  Performance  Affected  by  Surplus  and   Bad  Orders 

If  the  standards  of  car  performance  are  set  at  30  per  cent 
empty  car  mileage,  30  miles  per  car  per  day  and  30  tons  per 
car,  neglecting  the  effect  of  bad  order  and  surplus  cars,  each 
car  should  produce  630  ton  miles  f)er  day.  In  the  seven 
months  ending  July  31,  1921,  the  net  ton 'miles  per  car  day 
were  only  375  as  ccwnpared  with  472  in  1920.  For  the  month, 
of  July  the  figure  was  376  as  compared  with  526  in  19  2D. 

In  analyzing  the  performance  of  cars  at  the  present  time, 
it  should  be  borne  in  mind  that  the  statistics  are  based  cm  the 
total  number  of  cars  on  line.  Thus  the  miles  per  car  per 
day  and  the  ton  miles  per  car  per  day  made  by  the  cars 
actually  in  service  are  considerably  greater  than  given  above 
because  of  the  large  number  of  cars  bad  order  or  standing 
idle.  Thus  the  statistics  for  July  show  that  out  of  2,440,792 
cars  on  line,  there  were  375,769  bad  order  and  370,000  ad- 
ditional surplus  of  idle  cars. 

Deducting  the  bad  orders  and  surplus  cars  from  the  total 
on  line,  it  is  found  that  only  1,694,000  cars  or  69.5  per  cent 
of  the  total  were  actually  in  use  moving  the  traffic.  These 
cars  that  were  being  moved  were  moving  31,1  miles  daily 
and  producing  541  ton  miles  per  day.  Comparing  this  with 
the  average  value  for  1920  it  is  evident  that  excellent  per- 
formance is  being  obtained  from  the  cars  that  are  actually  in 
service  and  the  unfavorable  average  is  due  solely  to  the  large 
percentage  of  equipment  that  is  idle. 

Quick  Movement  Reduces  Number  of  Cars  Required 

Another  interesting  measure  of  the  rate  at  which  cars  are 
being  moved  is  afforded  by  a  ccHnparison  of  the  cars  in 
service  with  the  number  loaded  weekly.  This  gives  approx- 
imately the  number  of  weeks  required  for  a  complete  trip  and 
is  plotted  on  one  of  the  charts,  from  November,  1919,  to  date. 


6SB 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No.  10 


By  referring  to  the  chart  it  will  be  noted  that  the  time  per 
trip  is  roughly  an  index  of  the  amount  of  traffic  handled.  The 
normal  time  is  about  two  and  one-half  weeks,  but  during  the 
heavy  traffic  of  1920  it  decreased  to  slightly  over  two  weeks. 
During  this  period  the  number  of  cars  in  service  remained 
nearly  constant.  While  weekly  car  loadings  fell  from  1,000,- 
000  to  600,000,  the  time  per  trip  increased  to  three  weeks. 
•::        Commencing  about  December  1,  1920,  there  was  a  large 

•  increase  in  surplus  and  bad  order  cars.     The  result  was  to 
upset  the  relation   between  the  volume  of  traffic  and  time 

..::    per  trip.     From  December  to  April,  while  there  was  little  in- 

.'     crease  in  traffic,  the  time  per  trip  was  gradually  reduced  to 

V.  about  two  weeks.  Since  that  time  the  number  of  cars  in  actual 
service  has   increased  practically   in  proportion  to  the  car 

■^  loading  and  the  time  per  trip  has  remained  constant.  Thus 
during  the  present  period  of  light  traffic  cars  are  being 
turned  with  a  rapidity  that  is  ordinarily  attained  only 
;  under  the  stress  of  heavy  traffic.  This  does  not  mean 
that  trains  are  moving  faster,  for  even  while  in  service  the 
average  freight  car  is  moving  only  about  three  hours  per  day. 

.  The  decreased  time  results  from  more  prompt  dispatching  in 
yards  and  quicker  loading  and  unloading. 

The  principal  significance  of  the  present  rapid  movement 

.  is  in  relation  to  the  future  supply  of  cars.  It  will  be  noted 
from  the  chart  that  the  car  surplus  has  been  decreasing 
rapidly.     Between  April   7   and  September   15   it  fell  from 

H    507,000   to   219,000.     The   reduction   has   been  due  solely 

•  to  the  increase  in  traffic,  the  time  per  trip  remaining  practi- 
cally constant.     At  the  present  rate  of  decrease,  the  surplus 

.i     would  disappear  entirely  in  a  little  over  two  months. 
'.'        As  has  already  been  pointed  out  there  may  be  a  slackening 
...    in  business  at  the  end  of  the  year,  but  other  influences  are 
;,    likely  to  bring  about  a  reduction  in  the  car  surplus.     During 
:•    cold  weather  there  are  always  delays  to  trains  and  often  se- 
rious congestion  occurs  at  terminals  and  the  time  per  trip 
is  almost  certain  to  increase.     If  only  one  extra  day  was 
needed  to  complete  each  trip,  it  would  require  112,000  ad- 
ditional cars  to  handle  the  same  amount  of  freight  business. 
Thus  an  increase  of  two  days  in  the  time  per  trip  would 
more  than  wipe  out  the  existing  surplus. 
■         It  may  seem  strange  that  the  railroads  have  been  able  to 
handle  traffic  about  76  per  cent  as  great  as  last  year  with 
only  69  per  cent  of  the  equipment  actually  in  use.     The  ex- 
planation is  to  be'  found  in  the  quick  turning  of  the  equipy- 
ment.     The  figures  make  it  clear  that  the  existing  surplus 
may  be  wiped  out  in  a  verj-  short  time.     If  a  large  increase 
in  business  should  occur,  the  resulting  congestion  of  facili- 
ties would  slow  down  the  movement  and  a  serious  shortage 
would  be  the  natural  result.    Of  course  the  revival  of  business 
may  be  quite  slow,  but  past  experience  has  shown  that  the 
most  experienced  railroad  officers  are  often  unable  to  foresee 
the  trend  of  events  and  there  is  an  element  of  danger  in  the 
present  situation  that  makes  it  advisable  to  get  the  cars  in 
condition  as  rapidly  as  possible  in  order  to  avoid  a  shortage 

later  on. 

Cost  of  Repairing  Equipment 

The  present  bad  order  situation  is  so  extremely  bad,  it  is 
safe  to  say  that  it  presents  a  greater  problem  than  the  car 
department  has  ever  faced  before.  Last  year  the  railway 
executives  set  as  a  goal  the  reduction  of  the  bad  order  cars 
to  four  per  cent.  The  present  figure  is  16.3  per  cent.  In- 
stead of  374,000  bad  order  cars,  there  should  be  only  about 
98,000.  Some  idea  of  the  task  involved  in  getting  bad 
orders  back  to  normal  can  be  gained  from  the  expense  in- 
volved. As  the  basis  for  an  estimate,  it  may  be  assumed 
that  the  bad  orders  will  be  reduced  to  four  per  cent  by  re- 
pairing all  the  light  repair  cars  and  all  but  98,000  of  the 
heavy  bad  orders.  This  will  involve  light  repairs  to  83,000 
cars  and  heavy  repairs  to  193,000  cars.  The  light  repairs 
are  of  minor  importance  and  will  be  disregarded.  The 
amount  of  work  required  on  the  heavy  bad  orders  varies 


widely,  but  probably  about  one-half,  or  97,000  cars,  will  re- 
quire a  general  overhauling.  The  average  cost  of  such  re- 
pairs is  $1,100  of  which  $605  represents  the  cost  of  material, 
$165  labor  and  $330  overhead.  The  total  cost  of  gener;il 
overhauling  for  these  cars  would  therefore  amount  to  $106,- 
700,000,  or  more  than  one-fifth  of  the  total  expenditures  for 
freight  car  repairs  in  1920. 


Thawing   Frozen    Hopper    Cars 
BY  E.   A.  MILLER 

During  the  winter  months  considerable  trouble  is  often 
experienced  in  unloading  hopper  cars  filled  with  coal,  ore, 
slag,  or  other  bulky  commodities  which  have  become  frozen. 
It  is  only  in  exceptional  cases  that  conditions  warrant  the 
expenditure  necessary  to  build  and  equip  a  thawing  house 
and  therefore  makeshifts  are  usually  resorted  to  in  loosening 
material  from  the  cars.  Sometimes  considerable  damage  is 
done  to  the  equipment  when  proper  means  for  thawing  are 
not  provided. 

The  arrangement  illustrated  herewith  can  be  easily  and 
quickly  constructed  and  serves  to  loosen  frozen  lading  in  the 
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minimum  time  and  without  injury  to  the  cars.  As  the  steam 
for  heating  can  be  taken  from  a  locomotive,  the  device  is 
applicable  in  practically  any  location. 

The  central  portion  of  the  thawing  outfit  is  composed  of 
four  pieces  of  l^^  in.  pipe,  four  1^4  in.  crosses  and  a  tee  at 
the  outer  end.  A  1>4  in.  by  ^  in.  reducing  bushing  is 
screwed  into  each  side  of  the  crosses.  Leading  from  each  of 
these  bushings  is  a  steam  hose  securely  clamped  to  nipples  at 
each  end.  Attached  to  the  outer  nipples  are  pipes  6  ft.  to  9 
ft.  long.  The  length  of  the  hose  should  be  about  the  same 
as  the  pipe,  which  should  be  long  enough  to  reach  through 
the  lading  to  the  bottom  off  the  car  body.  The  lower  end  of 
each  pipe  is  closed  and  sharpened  and  six  3/32  in.  holes  are 
drilled,  as  shown,  in  a  spiral  around  the  pipe. 

For  connecting  to  the  steam  heat  line  of  the  locomotive  or 
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Arrangement  of  Pipes  as   Used   In  a   Tour-Hopper  Car 

tender,  a  1  in.  steam  hose,  about  50  ft.  long,  should  be  pro- 
vided. One  end  should  be  fitted  with  a  standard  steam  htat 
hose  coupling  while  the  other  end  should  carry  a  1^  in- 
globe  valve  and  a  union  so  that  the  hose  may  be  uncoupled 
from  the  thawing  pipes  whenever  necessary.  Steel  bars,  \]2 
in.  in  diameter  and  about  6  ft.  long,  are  used  for  making 
holes  for  inserting  the  pointed  pipes  in  the  frozen  lading. 

One  of  the  illustrations  shows  the  application  of  the  ar- 
rangement to  a  four-hopper  car.  The  dimensions  can,  of 
course,  be  varied  to  suit  any  other  types  of  equipment. 
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Successful  Methods  Used  in  Repairing  Side  Rods 

Simple  Gages  Insure  Accurate  Standards;  Methods  of  V^      .-    ' 

.Procedure   Which   Simplify  Work   and   Reduce   Costs  :4 '^^^ 

■■■.:■::.•■■:  BY  M.  H.  WILLIAMS        : .■:'-.■  :■'-.  ,C:K:f^--:!r-^:- 


REPAIRING  side  rods  in  the  main  railway  shops  has 
gradually  grown  to  quite  large  proportions,  so  much 
so  that  the  question  of  facilities  and  tools  to  expedite 
this  work  should  receive  careful  attention.  A  number  of 
devices,  tools  and  methods  that  have  been  used  in  different 
shops  and  found  to  be  of  assistance  when  making  these  re- 
pairs are  explained  below. 

One  of  the  most  important  points  at  the  time  of  repairs 
is  that  of  laying  out  the  center  to  center  distance  of  the  rod 
brasses  correctly  to  the  established  standard  called  for  on 
the  drawings,  this  distance  being  the  same  as  that  between 
the  axle  centers.  In  order  to  insure  these  distances  being 
correct,  standards  or  tram  bars  for  this  purpose  should  be 
available  readily  in  all  shops  where  this  work  is  done. 

Tram  Bar 

A  tram  bar  used  for  setting  the  adjustable  points  for  lay- 
ing off  rod  centers,  laying  off  shoes  and  wedges,  setting  and 
proving   distances   between   axle   centers,   etc.,   is   shown   in 


<? 


2-8-2 
A 


2-8-2 
A 


B 


,/Fron+  Hnt. 


Fig.   1 — Tram    Bar 

Fig.  1  and  may  be  considered  a  master  standard  for  this 
Jurpose.  Such  a  tram  bar  will  be  found  to  be  a  decided 
improvement  when  compared  with  the  practice  of  setting 
distances  to  a  rule,  scale  or  tape  line.  As  the  center  distances 
tCM-  all  classes  of  rods  handled  in  a  shop  may  be  placed  on 


one  bar,  this  tram  bar  costs  less  than  individual  non-adjust- 
able trams  for  each  class  of  rod.  The  tram  bar  shown  may 
be  made  of  2  in.  by  V2  in.  steel  about  8  ft.  long.  Hardened 
steel  bushings  about  ^  in.  outside  diameter  with  a  1/16  in. 
hole  drilled  in  the  center  about  ^4  in.  deep  are  set  into  this 
bar  at  proper  locations.  At  A  is  shown  the  zero  bushing  that 
is  always  used  as  one  of  the  setting  points — the  remaining 
bushings  as  shown  at  B,  C,  etc.,  being  located  a  distance 
from  the  zero  point  equal  to  the  standard  distance  center  to 
center  of  rod  sections.  The  class  of  locomotive  and  rod  sec- 
tion are  stamped  on  the  bar  near  the  latter  bushings  for 
the  purpose  of  indicating  them.  For  example,  if  locwnotives 
known  as  2-8-2-A  require  a  distance  of  54  in.  for  the  front 
section  of  the  rod,  the  bar  is  stamped  2-8-2-A  FRONT  at 
this  place.  Another  for  an  intermediate  section  may  be  dis- 
tant 58  in.  and  stamped  2-8-2-A  INT.,  and  so  on. 

This  bar  offers  a  ready  and  accurate  means  for  setting  ad- 
justable tram  points  used  for  the  tramming  of  rods  and 
wheel  centers  or  for  checking  solid  trams  if  they  are  used. 
Having  a  standard  of  this  nature  available  will  reduce  the 
errors  that  are  liable  to  occur  from  improper  setting  of  tram 
points.  These  tram  bars  generally  are  bolted  to  walls,  or 
work  benches  at  convenient  locations  in  the  rod  shop,  the 
erecting  shop  and  engine  houses. 

Correcting  Center  Distances  Between  Holes 

A  number  of  methods  are  followed  when  repairing  side 
rods  in  the  event  of  the  distances  from  hole  center  to  hole 
center  varying  from  the  standard,  the  manner  of  doing  this 
depending  upon  the  machiner>'  available.  Either  of  the  two 
plans  mentioned  have  certain  advantages  and  disadvaniages 
If  the  distances  between  centers  are  not  standard,  the  first 
method  is  to  rebore  the  holes  for  bushings  at  the  cOTrect 
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By  rviVrring  to  the  ( hart  it  will  l)c  nutid  that  the  time  per 
trrj)  is  roughly  an  iiule.x  of  the  amount  of  traftic  handled.  The 
normal  time  is  ahout  two  and  one-half  weeks,  Imt  during  the 
lieavy  traftic  of  l'>2{)  it  decreased  to  slightly  over  two  weeks. 
During  this  periotl  the  num])er  of  cars  in  .><ervice  remained 
nearly  constant.  \\  Idle  weekly  car  loadings  fell  from  1,000,- 
000  to  ()()(». ()()(),  the  time  per  trip  increased  to  three  weeks. 

Commencing  altout  I)cceml)er  1,  l')20.  there  was  a  large 
increase  in  >urplus  and  had  order  tars.  The  result  was  to 
upset  the  nlation  between  the  volumi-  of  traftic  and  time 
per  trip.  From  l)rctnil>er  to  .\pril.  while  there  was  little  in- 
crease in  traftic.  tlu>  time  per  trij)  was  gradually  reduced  to 
about  two  weeks.  Siiue  that  time  the  number  of  cars  in  actual 
serN'ice  has  increa-ed  practically  in  proportion  to  the  car 
loading  and  tlu'  timi  per  trip  has  remained  constant.  I'hus 
during  the  present  j)eri(Kl  of  light  traftic  cars  are  being 
turned  with  a  ra|)idity  that  is  ordina.rily  attained  only 
under  the  stress  of  heavy  traffic.  This  does  not  mean 
that  trains  are  moving  faster,  for  even  while  in  service  the 
average  freight  car  is  moving  onl\  altout  three  hours  i)er  day. 
The  decreased  time  n-sults  fnnn  more  prompt  dis|)atching  in 
yards  and  (|uiiker  loading  and  unloading. 

Ihe  principal  significance  of  the  ])resent  rapid  movement 
is  in  relation  to  the  future  supply  of  cars.  It  will  be  noted 
from  the  chart  that  the  car  .surplus  has  been  decreasing 
rapidly,  lietween  April  7  and  Sejitember  15  it  fell  from 
.S07,o6o  to  219.()()().  The  reduction  has  been  due  solely 
to  the  increase  in  traffic,  the  time  per  trip  remaining  practi- 
cally constant.  At  the  present  rate  of  decrease,  the  sur[)lus 
would  disappear  entirely  in  a  little  over  two  months. 

.\s  has  already  been  pointed  out  there  may  be  a  slackening 
in  bu-iness  at  tlie  end  of  the  year,  but  other  influences  are 
likely  to  bring  about  a  reduction  in  the  car  surplus.  During 
cold  weather  there  are  always  delays  to  trains  and  often  se- 
rious congestion  occurs  at  terminals  and  the  time  per  trip 
is  almost  certain  to  increase.  If  only  one  ixtra  day  was 
needed  to  complete  each  trij),  it  wouhl  rec|uire  112.000  ad- 
ditional cars  to  handle  the  same  amount  of  freight  business, 
rhus  an  increase  of  two  days  in  the  time  jut  trif)  would 
more  than  wipe  out  the  existing  .-urplus. 

It  may  seem  strange  that  tlie  railroads  have  been  able  to 
handle  traftic  al)out  76  |)er  cent  as  great  as  last  year  with 
only  60  jht  cent  of  the  e(|uipment  aduallx  in  use.  The  ex- 
planation is  to  be  found  in  the  c|uick  turning  of  the  ecjuip- 
nient.  The  figures  make  it  dear  that  the  existing  surplus 
may  be  wi|)ed  out  in  a  very  short  time.  If  a  large  increa.>^e 
in  l)U>iness  should  iKcur,  the  resulting  congestion  of  facili- 
ties wouhl  slow  down  the  movement  and  a  serious  shortage 
would  be  the  natural  result.  Of  course  the  revival  of  business 
may  be  quite  slow,  but  past  experience  has  shown  that  the 
mo^t  experienced  railroad  officers  are  often  unable  to  foresee 
the  trend  of  events  and  there  is  an  element  of  danger  in  the 
present  .-ituation  that  makes  it  advisable  to  get  the  cars  in 
condition  as  rapidly  as  possible  in  order  to  avoid  a  shortage 
later  on. 

Cost  of  Repairiii}:  Equipment 

The  jjre.-ent  i)ad  order  situation  is  so  extremely  bad,  it  is 
safe  to  say  that  it  jjre.'ients  a  greater  problem  than  the  car 
department  has  ever  faced  before.  Last  year  the  railway 
executives  >et  as  a  goal  the  reduction  of  the  bad  order  cars 
to  four  per  cent.  The  present  ligure  is  16..'t  |xr  cent.  In- 
stead of  .^74.000  bad  order  cars,  there  should  be  only  about 
08,000.  Some  idea  of  the  task  involved  in  getting  bad 
orders  back  to  normal  can  be  gained  from  the  expen.se  in- 
volved. As  the  basis  for  an  estimate,  it  may  be  assumed 
that  the  bad  orders  will  be  reduced  to  four  per  cent  by  re- 
pairing all  the  light  re]xiir  cars  and  all  but  08.000  of  the 
heavy  bad  orders.  This  will  involve  light  repairs  to  8.>.000 
cars  and  lieavy  repairs  to  19.1,000  cars.  The  light  repairs 
are  of  minor  importance  and  will  be  disregarded.  The 
ain</Unt   of   work    re(|uired   on   the  heavy   bad   orders  varies 


widely,  but  probably  about  one-half,  or  97,000  cars,  will  r- 
cjuire  a  general  overhauling.  The  average  cost  of  such  n 
pairs  is  $1,100  of  which  i?605  represents  the  cost  of  materiai 
S165  labor  and  $.>J0  overhead.  The  total  cost  of  gener;! 
overhauling  for  the.se  cars  would  therefore  amount  to  ^\i)(\ 
700,000,  or  more  than  one-fifth  of  the  total  c'Xi)enditure<  !< 
freight  car  repairs  in  1920. 


Thawiii"!   Frozni    Hopper    Cars 
BY   E.   A.   MILI.KR 

During  the  winter  months  considerable  trouble  is  often 
experienced  in  unloading  hopi)er  cars  tilled  with  coal,  ore, 
<lag.  or  other  bulky  commodities  which  have  become  frozei'. 
It  is  only  in  exceptional  ca.>es  that  conditions  warrant  the 
expenditure  necessary  to  build  and  ecjuip  a  thawing  house 
and  therefore  makeshifts  are  usually  resorted  to  in  loosening 
material  from  the  cars.  Sometimes  considerable  damage  is 
done  to  the  ec|ui[)ment  when  proj)er  means  for  thawing  are 
not  provided. 

The  arrangement  illustrated  herewith  can  be  easily  and 
<|uickly  constructed  and  .-serves  to  loosen  frozen  lading  in  the 
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Details  of  Thawing   Device 
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minimum  time  and  without  injury  to  the  cars.  As  the  steam 
for  heating  can  be  taken  from  a  locomotive,  the  device  i> 
applicable  in  practically  any  location. 

Ihe  central  portion  of  the  thawing  outfit  is  composed  <if 
four  pieces  of  1  ' 4  in.  pipe,  four  II4  in.  crosses  and  a  tee  it 
the  outer  end.  A  1^  in.  by  ^^  in.  reducing  bu.shing  i- 
screwed  into  each  side  of  the  cros.ses.  Leading  from  each  <<i 
these  bushings  is  a  steam  hose  .securely  clamped  to  nipples  tt 
each  end.  .Attached  to  the  outer  nipples  are  pipes  6  ft.  to  '' 
ft.  long.  The  length  of  the  hose  should  be  about  the  saiDc 
as  the  |)ipe,  which  should  i>e  long  enough  to  reach  throuyli 
the  lading  to  the  bottom  of  the  car  bcwly.  The  lower  end  of 
each  pipe  is  closed  and  sharpened  and  six  .V/M  in.  holes  are 
drilled,  as  .shown,  in  a  spiral  around  the  pijjc. 

For  connecting  to  the  steam  heat  line  of  the  locomotive  or 
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Arrangement   of  Pipes   as   Used    In   a    Four-Hopper  Car 

tender,  a  1  in.  steam  lio.se.  about  50  ft.  long,  should  be  ]'  1- 
vided.  One  end  should  be  fitted  with  a  .standard  steam  li<  t 
ho.se  coupling  while  the  other  end  .should  carry  a  1J4  ^''• 
globe  valve  and  a  union  so  that  the  hose  may  be  uncoupl  i 
from  the  thawing  pijjcs  whenever  necessary.  Steel  bars.  1  • 
in.  in  diameter  and  about  6  ft.  long,  are  u.sed  for  maki  -J 
holes  for  inserting  the  i)ointed  pipes  in  the  frozen  lading. 

One  of  the  illu.strations  shows  the  application  of  the  :  - 
rangement  to  a  four-hopper  car.  The  dimensions  can,  'f 
course,  be  varied  to  suit  any  other  types  of  equipment. 
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Successful  Methods  Used  in  Repairing  Side  Rods 

Simple  (yaget?   Insure   Afcurale  Slaiidards:  Methods  of 
Procedure   Which    Simplify   Work   and   Reduce   Costs 

in    M.  If.  VMMJAMS 


RMI'AIklXG  side  rods  in  the  main  railway  shops  has 
urudually  jirown  to  (juite  larye  proportions,  so  much 
>o  that  the  question  of  facilities  and  tools  to  expedite 
tiiis  work  should  receive  careful  attention.  A  number  of 
devices,  t0f)ls  and  methods  tiiat  have  been  used  in  different 
-hoj)s  and  found  to  he  of  assistance  when  niakinLi  these  re- 
pairs arc*  ixjtlained  below. 

One  of  the  most  important  jKjints  at  the  time  of  repairs 
i'  tliat  of  layinsi  out  the  center  to  center  <listan(e  of  the  rod 
lirasses  correctly  to  the  established  standard  called  for  on 
the  drawinjis.  thi<  distance  Iteing  the  same  as  that  between 
the  axle  centers.  In  order  to  insure  these  distances  heinu 
lorrect,  standard.-  or  tram  i)ars  for  this  j)ur[)ose  should  be 
iivailable  readily  in  all  shops  where  this  work  is  done. 

;  Tram  Bar 

.V  tram  bar  u.sed  for  settinir  the  adjustable  points  for  lay- 

ng  off  rod  centers.  la}inti  off  shoes  and  wedt^es,  .setting  and 

;iroving    distances    l)etween    axle    centers,    etc.,    is    shown    in 
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Fig.    1 — Tram    Bar 

lig.   1    and  may  be  considered   a  master  standard  for  this 

'Urpose.      Such  a  tram  bar  will  be  found  to  be  a  decided 

inj>rovement    when    compared    with    the    j)ractice   of   sotting 

listances  to  a  rule,  scale  or  tape  line.     .\s  the  center  distances 

;or  all  das.ses  of  rods  handled  in  a  shoj)  may  be  placed  on 


one;  bar.  this  tram  bar  co.sts  less  than  individual  non-adjust- 
able trams  for  eai  h  class  of  rod.  The  tram  bar  shown  may 
be  made  of  2  in.  l)y  '--  in.  steel  al)out  8  ft.  long.  Hardentnl 
.steel  bushings  about  '4  in.  outside  diameter  with  a  1/16  in. 
hole  drilled  in  the  center  about  '  4  in.  deep  art-  set  into  this 
I)ar  at  proper  locations.  .\t  .1  is  shown  the  zero  bushing  that 
is  alwa\s  u>ed  a>  one  of  the  setting  points — the  remaining 
bushings  as  shown  at  /i.  C,  etc.,  being  located  a  distance 
from  the  zero  point  equal  to  the  standard  distance  tenter  to 
center  of  rod  sections.  The  class  of  locomotive  and  rocl  sec- 
tion are  stam|>ed  on  the  Inir  near  the  latter  l)U>hing>  for 
the  j)urpose  of  indicating  them.  For  example,  if  locfHnotivcs 
known  as  2-M-2-A  recjuire  a  distance  of  54  in.  for  the  front 
-ection of  the  rod.  the  bar  is  stamped  2-.S-2-.\  KRONT  at 
this  place,  .\ncjther  for  an  intermediate  >ection  max  l»e  dis- 
tant 58  in.  and  stami>ed  2-8-2-A  IX  T.,  and  so  on. 

This  bar  offers  a  ready  and  accurate  means  for  setting  ad- 
justable tram  points  used  for  tin*  tramming  of  nnls  and 
wheel  centers  or  for  checking  solid  trams  if  the\  are  u.-ed. 
Having  a  standard  of  this  nature  available  will  reduce  the 
errors  that  are  liable  to  CKCur  from  improper  setting  of  tram 
points.  These  tram  bars  generally  are  bolted  to  walls,  or 
work  benches  at  convenient  Uxations  in  the  rod  -hop.  the 
erecting  -ho[)  and  engine  houses. 

Corrertinj:   (Iciiler   l)i-taiu-«>>    Between   Holes 

.\  number  of  methods  are  followed  when  repairing  side 
rcnls  in  the  event  of  the  distances  from  hole  center  to  hole 
center  varying  from  the  standard,  the  manner  of  doing  thi<f 
depending  upon  the  machinery  available.  Kither  of  the  two 
plans  mentioned  have  certain  advantages  and  disadvantages. 
If  the  distances  between  centers  are  not  standard,  the  first 
method   is   to  rebore  the  holes   for  l»ushings  at   the   correct 
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distance  of  hole  center  to  hole  center.  Where  there  is  only 
a  small  error,  say  not  over  J^  in.  the  method  often  followed 
is  to  press  the  brasses  into  the  rod  and  afterwards  bore  them 
to  agree  with  the  standard  tram  distance.  In  this  event  the 
bore  of  the  brasses  will  be  eccentric  with  their  outside  but 
the  distance  between  centers  will  be  correct. 

If  the  first  mentioned  method  is  used  and  the  rods  are 
bored  each  time  they  are  found  to  be  out  of  tram,  repeated 
borings  may  in  time  enlarge  the  holes  to  the  danger  point. 
This,  however,  is  offset  by  the  fact  that  where  the  rod  is 
kept  to  a  standard  tram  distance  the  brasses  may  be  turned 
on  the  outside  and  bored  in  one  chucking  operation,  and 
when  necessary  to  renew  a  brass  the  machining  may  be  done 
in  an  ordinary  lathe,  which  is  quite  an  advantage  in  small 
shops  not  well  equipped. 

The  second  method  of  pressing  the  brasses  into  the  rod 
and  afterwards  boring  has  the  advantage  that  it  is  not  nec- 
essary to  rebore  the  rod  as  often  and  the  holes  are  not  en- 
larged as  by  the  first  method.  The  disadvantages  are  that 
when  necessar)'  to  renew  a  brass  it  must  be  turned  to  the 
proper  outside  diameter,  pressed  in  the  rod  and  the  hole 
bored  on  a  drill  press,  special  rod  boring  mill  or  some  ma- 
chine where  the  boring  bar  revolves.  This  is  often  difficult 
in  the  smaller  shops  not  equipped  with  suitable  machines. 
However,  make-shifts  are  at  times  resorted  to,  such  as  turn- 
ing the  outside  of  brasses  to  correct  size  in  a  lathe  and  then 
setting  the  brass  the  required  amount  eccentric  in  the  lathe 
chuck  and  boring  the  hole  to  the  required  size.  This  plan 
is  not  recommended  and  is  only  mentioned  to  show  to  what 
extremes  it  is  sometimes  necessary  to  go  to  in  railway  work. 
Considering  the  question  of  renewals  of  brasses  as  a  whole 
the  second  plan  of  boring  while  in  the  rods  appears  to  be  the 
more  economical  and  satisfactory'. 

Refinishing  Holes  in  Rods 

When  refinishing  rod  holes  they  should  be  enlarged  the 
least  amount  necessary  to  true  them  up  and  obtain  a  satis- 
factory hole.  To  remove  a  greater  amount  of  metal  will  re- 
sult in  unnecessary  enlargement  and  a  sooner  approach  to 
the  danger  point  where  the  rod  must  be  scrapped.  The 
question  also  comes  up  as  to  when  a  hole  in  a  rod  is  out  of 
round  or  irregular  enough  to  warrant  reboring.  Looking  at 
this  from  a  safety  standpoint  and  also  that  of  true  brasses 
would  indicate  that  the  bore  should  be  trued  when  more  than 
0.015  in.  out  of  round  for  a  7  in.  or  less  diameter  bore,  and 
for  larger  holes  the  same  ratio  should  be  followed. 

Several  methods  are  followed  when  truing  these  holes,  one 
of  the  more  common  being  to  rebore  on  a  special  boring  mill 
or  drill  press,  the  rod  being  clamped  to  the  bed  of  the 
machine  and  bored  with  an  adjustable  boring  tool.  The 
cutters  are  held  in  the  bar  by  set  screws  and  adjusted  in  or 
set  out  as  may  be  necessary  to  obtain  the  required  diameter. 
This  method,  where  care  is  used  and  the  drill  press  or  boring 
mill  is  in  proper  condition,  will  result  in  good  work.  It 
has  the  disadvantages,  however,  that  there  is  always  the  pos- 
sibility of  the  workmen  removing  more  metal  than  necessary, 
and,  unless  the  machine  is  in  a  first  class  state  of  repair  the 
holes  will  not  be  regular  owing  to  the  bar  following  the  ir- 
regularities of  the  original  hole.  These  conditions  are  im- 
proved by  making  use  of  a  pilot  bar  working  in  a  bushing  in 
the  machine  table.  This,  however,  is  objectionable  on  ac- 
cwint  of  the  time  required  to  set  the  rod  central  with  the 
bushing  in  the  table.  The  double  cutter  adjustable  boring 
bar  similar  to  that  used  for  boring  car  wheels  is  also  used 
for  this  purpose  and  in  many  respects  is  superior  to  a  bar 
in  which  the  cutter  is  held  by  a  set  screw. 

One  of  the  best  and  most  up-to-date  methods  of  doing 
this  work  is  to  grind  the  rod  holes  on  a  Heald  or  similar  in- 
ternal grinder.  With  this  machine  the  rod  is  clamped  to  an 
angle  plate  hold  on  the  machine  table.  The  table  is  then  set 
by  means  of  the  table  adjusting  handles  similar  to  adjusting 


a  milling  machine  table  so  that  the  hole  in  the  rod  is  central 
with  the  grinding  wheel  rotation.  The  grinding  operation  is 
then  performed  which  consists  of  truing  the  bore  only  enough 
to  remove  irregularities  and  not  enlarging  the  hole  more  than 
absolutely  necessary.  On  account  of  the  small  amount  of 
time  required  to  clamp,  adjust  and  grind  the  total  time  to 
finish  a  hole  will  generally  be  less  than  when  bored.  On 
account  of  its  many  advantages  this  form  of  machine  is 
strongly  recommended  for  this  class  of  work. 

Measuring  Sizes  of  Rod  Holes  and  Brasses 

Several  methods  are  used  for  measuring  the  diameter  of 
the  holes  for  rod  work.  This  usually  has  been  done  in  the 
past  with  machinist's  calipers,  the  amount  allowed  for  the 
force  fit  of  the  brass  in  the  rod  and  the  amount  the  bore  of 
the  brass  was  made  larger  than  the  crank  pin  being  a  ques- 
tion of  the  skill  and  judgment  of  the  workman.    The  modern 
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Grinding    Knuckle   Pin    Hole 

method  for  taking  these  measurements  is  to  use  micrometer 
calipers.  By  their  use  the  diameter  of  the  holes  is  measured 
at  various  angles  and  should  the  bore  not  be  regular  the 
average  diameter  may  be  calculated  and  followed.  Such 
measurements  will  show  the  exact  amount  a  hole  is  out  of 
round  or  irregular,  and  where  standards  have  been  set  gov- 
erning this  matter  the  necessity  for  reboring  will  at  once  be 
settled  by  the  difference  in  these  measurements.  Also  when 
machining  the  brasses,  they  are  made  a  definite  amount 
larger  than  the  rod  bore  in  order  to  insure  a  correct  force 
fit.  No  standard  practices  appear  to  have  been  determined 
for  force  fits  for  rod  brasses  but  on  some  roads  from  0.002 
to  0.003  in.  is  allowed  for  each  one  inch  diameter  of  rod 
bore. 

Size  for  Rod  Bore 

Practically  every  rod  brass  must  be  bored  to  a  different 
diameter  owing  to  the  wear  of  the  crank  pins  on  which  they 
are  to  work.  In  order  to  insure  the  bore  being  correct  and 
to  avoid  the  necessity  for  the  boring  mill  operator  leaving  his 
station  to  go  to  the  driving  wheels  and  take  crank-pin  sizes, 
it  is  the  practice  in  some  shops  to  measure  the  crank  pins 
with  micrometer  calipers  and  set  down  the  sizes  on  a  special- 
ly prepared  blank  or  memorandum.  The  boring  mill  opera- 
tor then  bores  the  holes  a  suitable  amount  larger  than  the 
sizes  given  to  allow  for  a  running  fit  between  the  crank-pin 
and  brasses. 

Crank-Pin  Sizes 

Crank-pins  that  have  been  in  service  are  often  found  to 
be  out  of  round  or  tapered  as  a  result  of  wear.     However,, 
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a  slight  discrepancy  in  diameter  will  not  justify  removal  or 
refinishing.  It  is  an  open  question  how  much  crank-pins 
mav  be  worn  before  repairs  are  necessary.  On  some  roads 
they  are  not  repaired  until  they  are  more  than  1/32  in.  taper 
or  out  of  round  which  appears  to  be  a  good  practice.  When 
measuring  the  pin  diameter  the  largest  size  measured  is  used 
when  determining  the  diameter  for  boring  the  brass. 

Tramming  Rods 

Practically  all  side  rods  when  in  the  shop  for  repairs 
should  be  trammed  in  order  to  insure  the  distances  between 
hole  centers  being  correct.  This  generally  is  done  in  the  fol- 
lowing manner.    The  rod  sections  are  laid  in  a  straight  line 


Fig.   2 — Centers   for   Tramming    Rods  -.'•;"-■. 

on  a  trestle  or  some  convenient  place  and  coupled  up  with 
the  knuckle  pins.  Pieces  of  wood  about  ^4  ii^-  square  are 
cut  to  the  proper  length  to  fit  the  rod  or  brass  bore  and  fitted 
tightly  in  place — these  wooden  blocks  having  tin  tacked  on 
one  side  for  marking  upon.  In  other  cases  adjustable 
centers  are  used.  Both  of  these  devices  are  shown  in  Fig.  2. 
The  centers  of  the  holes  in  the  rod  or  brasses  are  then  laid 
off  on  the  surface  of  the  tin  tacked  to  the  wcxaden  blocks  or 
the  adjustable  centers  set  and  the  distance  between  the  two 
centers  checked  with  tram  points  that  have  been  set  to  the 
standard  tram  bar.  Should  the  distances  not  be  correct  the 
centers  marked  on  the  tin  face  are  altered  to  agree  with  the 
tram  and  circles  are  marked  around  each  hole  to  serve  as  a 
guide  when  reboring  and  proving  the  accuracy  of  the  wcwk. 
When  laying  out  for  brasses  that  have  been  previously 
pressed  in  a  similar  plan  is  followed,  the  circles  being 
scribed  on  the  brasses  and  the  bore  then  made  exactly  con- 
centric with  these  circles. 

Fitting  and  Boring  Rod  Brasses 

Where  it  is  the  practice  to  rebore  the  holes  in  rods  and 
restore  the  correct  distance,  the  brasses  are  turned  on  the 
outside  to  a  proper  diameter  for  a  force  fit  in  the  rcxis  and 
also  finish  bored  to  a  size  suitable  for  a  running  fit  on  the 
crank-pin.  When  following  this  practice  allowances  are  made 
for  the  closing  of  the  bore  of  the  brasses  when  pressed  into 
the  rod,  this  closing  being  from  25  to  75  per  cent  of  the 
amount  allowed  on  the  outside  for  a  force  fit.  Exact  al- 
lowances readily  can  be  made  by  the  use  of  micrometer 
<^lipers  and  a  proper  fit  obtained  between  the  bass  and  the 
crank-pin.  Where  the  brasses  are  bored  while  in  the  rod, 
the  operation  is  similar  to  that  described  for  boring  rcxls 
and  the  same  style  of  boring  bar  is  used,  the  bore  being  made 
'n  the  exact  center  of  the  circle  scribed  on  the  brass. 

Refinishing  Knuckle  Pin  Holes 

The  limited  space  that  can  be  given  for  side  rods  has  made 
It  necessary  in  many  cases  to  design  the  knuckle  pins  and 


bushings  smaller  than  is  desirable.  Therefore,  the  fitting 
of  the  pin  and  bushing  should  be  as  nearly  perfect  as  pos- 
sible, for,  unless  this  work  is  properly  done  these  parts  will 
loosen  in  service  and  cause  trouble.  In  order  to  obtain  the 
desired  grade  of  fitting  tcx)  much  stress  cannot  l>e  placed  on 
the  question  of  maintaining  the  reamers  used  for  this  pur- 
pose to  the  proper  taper.-  The  holes  when  reamed  should  be 
as  near  perfect  as  possible  to  insure  a  full  bearing  for  the 
pin  instead  of  only  bearing  in  spots.  Such  conditions  being 
essential  the  next  question  is  how  to  meet  them. 

Accurate  gages  of  a  design  which  admits  of  quickly  in- 
specting the  taper  holes  results  in  a  higher  standard  of  rod 
reaming.  It  is  a  gcxxl  practice  to  check  each  rcxi  with  a 
gage  at  the  completion  of  the  reaming  operation  to  detect  at 
once  errors  such  as  may  (x:cur  as  a  result  of  wear  or  improper 
grinding  of  reamers,  reamers  running  out  of  true  in  the  drill 
press  or  from  other  causes.  This  inspection  together  with 
proper  reamer  maintenance  results  in  ultimate  economy  ow- 
ing to  the  reduced  time  required  when  machining  the  knuckle 
pins  as  one  setting  of  the  taper  attachment  of  lathe  or  table 
of  grinding  machine  will  answer  for  the  entire  lot  of  pins 
of  the  same  taper  and  eliminates  the  many  trial  fittings  of 
pins  now  common  where  gages  are  not  used. 

Gages  for  this  purpose  are  made  in  a  number  of  forms. 
For  convenience  when  handling,  detecting  errors  in  taper  of 
holes,  and  measuring  their  diameter  the  flat  form  shown  in 
Fig.  3,  has  been  found  satisfactory'.  This  form  weighs  less 
than  the  cylindrical  form  which  is  a  desirable  feature  and 
slight  errors  are  more  readily  detected.  This  gage  is  made 
from  tool  steel  hardened  or  soft  steel  case  hardened.  The 
taper  p)er  foot  is  the  same  as  that  of  the  rcxl  to  be  measured, 
the  thickness  about  ^  in.  and  the  small  end  diameter  the 
same  as  the  small  end  of  the  taper  of  standard  rods  made 
to  drawing  sizes,  i.  e.,  when  placed  in  the  rcxi  the  point  will 
come  flush  with  the  lower  side.  The  length  is  governed 
largely  by  the  amount  that  the  taper  holes  may  be  enlarged 
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Fig.  3 — ^Taper  Gage  for   Knuckle   Pin   Hole 

without  endangering  the  safet}'  of  the  rod.  As  an  illustra- 
tion assume  that  the  small  end  of  the  taper  hole  in  the  rod 
is  3^  in.  diameter,  that  this  diameter  may  be  increased 
>4  in.  or  to  4  in.,  that  the  taper  is  ^  in.  per  ft.  and  that 
the  out  to  out  thickness  of  the  rod  is  4  in.  The  taper  of 
%  in.  per  ft.  equals  1/16  in.  per  inch  length.  Therefore 
for  34  in.  enlargement  of  the  hole  the  gage  must  be  4  in. 
longer  than  the  thickness  of  rod.  Consequently,  for  the  rod 
in  question,  the  gage  should  be  about  9  in.  long  to  allow  for 
4  in.  width  of  rod,  plus  4  in.  that  the  gage  will  extend 
through  a  large  reamed  rod,  plus  about  1  in.  for  hand  hold. 
It  is  desirable  when  finishing  the  taper  ends  of  knuckle 
pins  to  know  their  exact  diameter  at  some  particular  point. 
This  is  measured  easily  by  gages  of  this  design  when  one? 
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(listanct-  of  liolc  ccnttT  to  liok'  (Tntrr.  Where  there  is  onlv 
a  small  error,  sav  not  over  '  s  in.  the  method  often  followed 
is  to  pri'ss  tin-  l)ra^se.•^  into  the  rcnl  and  arti'r\vard>  hore  them 
to  a.uree  with  the  standard  tram  distance.  In  this  eviiit  the 
lw)rc  of  the  bras.^es  will  he  eecentrii  with  their  outside  hut 
the  (li>tante  latween  eenti'r>  will  ln'  Kirreit. 

If  tin-  t"ir>t  mentioned  nuthod  is  usi-d  and  the  rods  are 
liored  e;u  h  time  tlu'V  ;ire  found  to  l)e  out  of  tram,  repeated 
i)orin^s  may  in  tinu-  enlarL^e  tlu'  hole>.  to  the  dant^er  point. 
This,  however,  is  offset  li\  the  f  at  t  that  wlure  tlu-  rod  is 
ki|>t  to  a  standard  tram  di>tan(e  the  hrassis  may  l)i'  turned 
on  till'  out.-i<le  and  Ixired  in  oiu'  duukinL;  operation,  and 
when  ne(t'>sary  to  renew  a  hrass  tiie  maehinim^  may  he  done 
in  an  ordinarx  lathe,  which  is  (|uite  an  advantaue  in  small 
.■«hop>  not  well  e(|uip|)ed. 

The  si'tond  nuth(id  of  pressinu  thi'  Wrasses  into  the  rod 
and  aftirward>  horinu'  ha>  tin-  advantaye  that  it  is  not  me- 
essary  t«)  rel»ore  the  rod  a>  oftin  and  the  holes  are  not  en- 
larged as  li\  the  rir>t  method.  The  disadvantages  are  that 
wlun  necessary  to  renew  a  lira>>  it  must  lie  turned  to  the 
proper  out-ide  diameter,  |irr--rd  in  the  rod  and  llu'  hole 
hori'd  <ai  a  drill  pre-s,  special  rod  liorinL;  mill  or  some  ma- 
i  hine  wlu  re  the  liorint,'  har  re\-olve>.  I  hi<  is  often  diffit  ult 
in  the  >maller  >liop>  not  ei|uipped  with  suitaMe  machine^. 
However,  m.ike-^hifts  are  .it  limes  resorted  to,  >uih  as  turn- 
in;,'  the  out>ide  of  hrasses  to  lorret  t  si/e  in  a  lathe  and  then 
>ettinii;  the  hrass  the  re(|uired  amoimt  encntrif  in  the  lathe 
clunk  and  horinu  the  iiole  to  the  rc(|uired  .-i/.e.  rhi>  jtlan 
i>  not  reccimmended  and  i>  only  mentioned  to  .-how  to  what 
extremis  it  is  .smietimes  necessary  to  j^o  to  in  railwax  work, 
("onsiderint;  the  (|Uestion  of  renewals  of  l)ras>es  as  a  whole 
the  .-eciind  |>lan  of  horinu  while  in  the  rods  ap])ears  to  he  the 
more  economic. il  and  sati-factory. 

Rftini>hiii<:  Hol»>s  in  Rods 

When  rel'ini.-hin;.:  r<wl  holes  they  should  lie  eidarued  the 
loa.-it  amount  necessary  to  true  them  up  and  ohtain  a  satls- 
factor\  In)le.  To  remove  a  ureater  amount  of  metal  will  re- 
sult in  unnecessarx  enlaru'cinent  and  a  sooner  approach  to 
the  danuer  |ioint  where  the  rod  must  he  >crai)ped.  The 
([uestion  al.<o  comes  up  as  to  when  a  hole  in  a  rod  is  out  of 
round  or  irreuular  enough  to  warrant  rehorinu.  Lookinu  ;it 
this  from  a  safety  standpoint  and  also  that  of  true  hras.-es 
would  indicate  that  the  hore  should  he  trued  when  more  than 
O.Ol.S  in.  out  of  round  for  a  7  in.  or  less  diameter  hore,  and 
for  laryer  holes  the  same  ratio  should  he  followed. 

Several  methods  are  followed  when  truing  these  holes,  one 
of  the  more  common  heiiii;  to  rehore  on  a  sjurial  liorint;  mill 
or  drill  j)ress,  the  rod  heini:  clamjjed  to  the  hed  of  the 
machine  and  hored  with  an  adjustable  horins;  tool.  The 
cutters  are  held  in  the  bar  by  set  screws  and  adjusted  in  or 
>et  out  as  may  be  necessary  to  obtain  the  re(|uired  diameter. 
1  his  method,  where  care  is  used  and  the  drill  j)ress  or  boriiiiz 
mill  is  in  projjcr  condition,  will  result  in  u'ckxI  work.  It 
has  the  disadvantages,  however,  that  there  is  always  the  pos- 
sibility ot  the  workmen  removint:  more  metal  than  necessarv, 
and,  unless  the  machine  is  in  a  t'lrst  class  state  of  repair  the 
holes  will  not  be  regular  owini:  to  the  bar  following  the  ir- 
ret;ularitie>  of  the  oriuinal  hole.  These  conditions  are  im- 
proved b\-  makini^  use  of  a  pilot  bar  workimj  in  a  bushing  in 
the  machine  table.  This,  however,  is  objectionable  on  ac- 
count of  the  time  re(|uired  to  .<et  the  rod  central  with  the 
bu.^hiny  in  the  table.  The  double  cutter  adjustable  boriny 
bar  similar  to  that  used  for  borintj  car  wheels  is  al.<o  used 
for  this  purpose  and  in  many  resjK'cts  is  superior  to  a  bar 
in  which  the  cutter  is  held  by  a  set  screw. 

One  of  the  l)est  and  most  up-to-date  methods  of  doinu 
this  work  is  to  irrind  the  rod  holes  on  a  Heald  or  similar  in- 
ternal crinder.  With  this  machine  the  rod  is  clamped  to  an 
angle  [date  hold  on  the  machine  table.  The  table  is  then  .-et 
by  means  of  the  table  adjustinij  handles  similar  to  adju.-^ting 


a  millinLi  machine  table  so  that  the  hole  in  the  rod  is  central 
with  the  yrindini,'  wheel  rotation.  The  grinding  operation  is 
then  performed  which  consists  of  truing  the  bore  only  enough 
to  remove  irregularities  and  not  enlarging  the  hole  more  than 
absolutely  necessary.  On  account  of  the  small  amount  of 
time  re<|uire(l  to  clamp,  adjust  and  grind  the  total  time  to 
hnish  a  hole  will  generally  be  le>s  than  when  bored.  On 
account  of  its  man\-  advantages  this  form  of  machine  is 
strongly  recommended  for  this  class  of  work. 

McasurinK  Sizes  of  Rod  Holes  and  Brasses 

Several  methods  are  used  for  measuring  the  diameter  of 
the  holes  for  rod  work.  This  usually  has  been  done  in  the 
pa.^t  with  machinist".-  calipers,  the  amount  allowed  for  the 
lorce  fit  of  the  brass  in  the  rod  and  the  amount  the  bore  of 
the  brass  was  made  larger  than  the  crank  pin  being  a  (|ues- 
tion  of  the  skill  and  judgment  of  the  workman.      The  mcxlern 


Grinding    Knuckle    Pin    Hole     '    ."      '^^^    ' 

method  |i,r  taking  these  measurements  is  to  use  micrometer 
calijier^P*  liy  their  u.-e  the  diameter  of  the  holes  is  measured 
at  various  angles  and  .<hould  the  hore  not  be  regular  the 
average  diameter  may  be  calculated  and  followed.  Such 
measurements  will  show  the  e.xact  amount  a  hole  is  out  of 
round  or  irregular,  and  where  standards  have  been  .>et  gov- 
erning this  matter  the  necessity  for  reboring  will  at  once  he 
-cttled  by  the  difference  in  the.se  measurements.  Also  when 
machining  the  bra.<ses,  they  are  made  a  definite  amount 
larger  than  the  rod  bore  in  order  to  insure  a  correct  force 
tit.  Xo  standard  practices  appear  to  have  been  determined 
for  force  tits  for  rod  bras.<es  but  on  some  roads  from  0.002 
to  0. ()().•;  in.  is  allowed  for  each  one  inch  diameter  of  rod 
bore. 

Size   for   Rod    Bore 

Practically  every  rod  brass  must  be  bored  to  a  different 
diameter  owing  to  the  wear  of  the  crank  pins  on  which  they 
are  to  work.  In  order  to  insure  the  bore  being  correct  and 
to  avoid  the  necessity  for  the  boring  mill  operator  leaving  his 
station  to  go  to  the  driving  wheels  and  take  crank-i)in  sizes, 
it  is  the  practice  in  .some  sho[)s  Ut  measure  the  crank  f>ins 
with  micrometer  calijiers  and  set  down  the  sizes  on  a  s|>ecial- 
I\  prepared  l)lank  or  memorandum.  The  boring  mill  opera- 
tor then  bores  the  holes  a  suitable  amount  larger  than  the 
sizes  given  to  allow  for  a  running  fit  between  the  crank-pin 
and  bras.^es. 

Crank-Pin  Sizes 

("rank-pins  that  have  been  in  service  are  often  found  to 
be  out  of  round  or  tapered  as  a   result  of  wear.      However, 
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]i<:lit  cliscrfi)ancv  in  diameter  will  not  justify  removal  or 
nishini^.      It  is  an  open  (|uestion   how  much  crank-pins 

V  l)e  worn  before  rej)airs  are  necessary.     On  some  roads 

V  are  not  re|)aired  until  they  are  more  than  \/M  in.  taj)er 
i)Ut  of  round  which  a|)pears  to  be  a  i^ood  practice.  When 
,>.-urint^  the  |)in  diameter  the  largest  size  measure<l  is  used 
.  n  determining  the  diameter  for  boring  the  brass. 

Traniniin^  Rods 

!'racticallv   all   side   rods   when    in   the  shop   for  repairs 

jld  be  trammed   in  order  to  insure  the  distances  between 

io  centers  beint;  correct.     Tin's  generally  is  done  in  the  fol- 

viiiti  manner.     The  rod  sections  are  laid  in  a  straight  line 


Fig.    2 — Centers    for    Tramming    Rods 

(ill  a  trestle  or  some  convetiit-nt  place  and  coupled  up  with 
ilu  knuckli  pins.  Pieces  of  wood  about  ■;4  in.  S(|uare  are 
ait  to  the  |)ro|ier  length  to  fit  tlio  rod  or  brass  bore  and  fitted 
titihtlv  in  place — these  wooden  l)locks  liaviiiL;  tin  tacked  on 
one  side  for  markint,'  U|)()n.  In  other  caso  adjustable 
tenters  are  used.  lioth  of  these  devices  are  shown  in  Fii^.  2. 
The  centers  of  the  holes  in  the  hkI  or  brasses  are  then  laid 
off  on  the  surface  of  the  tin  tacked  t(j  the  wooden  l)l(K"ks  (jr 
the  adjustal)le  centers  set  and  the  distance  between  the  two 
ivnters  diet  ked  with  tram  points  that  have  Irvii  set  to  the 
-t.iiiflard  tram  Inir.  Sliould  the  distances  not  be  correct  the 
tenters  marked  on  the  tin  face  are  altered  to  aj^ree  with  the 
tnmi  and  circles  are  marked  around  each  hole  to  serve  as  a 
i-'uide  when  reborini;  and  proving  the  accuracy  of  the  work. 
When  layinji  out  for  brasses  that  have  l)een  i)reviou.»ly 
pn-sed  in  a  similar  j)lan  is  followed,  the  circles  beinsj; 
MP  bed  on  the  brasses  and  the  Ijore  then  made  exactly  con- 
uiitric  with  these  circles. 

Fitting  and   Boring  Rod   Brasses 

Where  it  is  the  practice  to  rebore  the  holes  in  ro<ls  and 
ri'-'-re  the  correct  distance,  the  brasses  are  turned  on  the 
out-ide  to  a  proj)cr  diameter  for  a  force  fit  in  the  rods  and 
;iN  t'inish  bored  to  a  size  suitable  for  a  running  fit  on  the 
cr;:  ik-pin.  When  following  this  practice  allowances  are  made 
for  the  closing  of  the  bore  of  the  brasses  when  pressed  into 
tilt  rcxl,  this  closing  beinj^  from  2S  to  75  per  cent  of  the 
•iJi'  lunt  allowed  on  the  outside  for  a  force  fit.  E.xact  al- 
lo\  inces  readily  can  be  made  by  the  use  of  micrometer 
t^^'i'  pers  and  a  j)roper  tit  ol»tained  between  the  bass  and  the 
T;  ik-pin.  Where  the  brasses  are  bored  while  in  the  rod, 
^'''  <)j)eration  is  similar  to  that  de.<cril)ed  for  liorinj;  nxls 
^»n  '  the  same  style  of  borini;  bar  is  used,  the  bore  beinsj  made 
'fi    !ie  exact  center  of  the  circle  .scribed  on  the  brass. 

Refinishing    Knut-kie   Pin   Holes 

'he  limited  space  that  can  be  niven  for  side  rods  has  made 
It     ecessary   in  many  cases  to  design   the  knuckle  pins  and 


Imshin^s  smaller  tiian  is  desirable.  Therefore,  tlie  fitting 
of  the  i)in  and  bushinu  ,-hould  i)e  a-  nearly  perfect  as  pos- 
sible, for,  unless  this  work  is  properly  done  tlusc  parts  will 
loosen  in  service  and  cause  troul)le.  In  order  to  obtain  the 
(ie>ired  tirade  of  fitting  too  much  stre»  cannot  be  placed  on 
the  (juestion  of  maintainint;  the  reamers  used  for  this  pur- 
|M)se  to  the  |)roper  taper.  The  holes  wlien  reamed  .-hould  be 
as  near  perfect  as  ])o>sible  to  insure  a  full  bearing  for  the 
pin  instead  of  only  bearing  in  >|)(jts.  Such  (onditions  l>tin^ 
essential  the  next  (|Uestion  is  how  to  meet  tlu-m. 

.\ccurate  UMiies  of  a  doiiin  which  admit-  of  t|ui(kly  in- 
spectinu  the  taper  liiiKs  re.-ult>  in  a  higher  >tan(bird  of  rod 
reaminu;.  It  is  a  i^ood  |)ractice  to  check  cat  li  rod  with  a 
U'a.ue  at  the  (()m|)letion  of  the  reamini:  <i|R'ratioH  to  detvct  at 
once  errors  >uch  as  ma\-  occur  as  a  result  of  wear  or  imi)rojK  r 
Ljrindini,'  of  reamers,  reamers  runninu  out  of  true  in  tiu'  drill 
press  or  from  otlier  i  au>e.-.  This  in-pection  together  with 
pro|)er  reamer  mainteiiaiuv  results  in  ultimate  economy  ow- 
inu  to  the  reduced  time  ri(|uirc'd  when  machininu  tJie  knuckle 
[)ins  as  one  settin'4  of  tlie  tajK-r  attachment  of  lathe  or  table 
of  .urindinij  mac  hine  will  an.-wer  for  the  entire  lot  of  pins 
of  the  same  taper  and  eliminates  the  man\  trial  fittings  of 
pins  now  common  where  izaue>  arc-  not  u-cd. 

CiaiiC'S  for  this  purpose  are.manU'  in  a  number  of  fomis. 
I"or  (onvenienec  when  ha'ndlini;.  detcitiiiL'  errors  in  taper  of 
h(;]es.  and  nua>urinu  tin  ir  diameter  the  llat  form  >liown  in 
I'iil.  .1,  has  i)een  found  -ati-fai  lory.  Thjs  form  weii^hs  less 
than  the  cylindrical  form  wliieh  is  a  des'rable  feature  and 
>liL:ht  errors  are  more  readil}'  deteeted.  Thi*  iraiie  i~  made 
from  tool  >tee]  hardened  or  >oft  >teel  e  a-e  hardened.  I  he 
taper  jxt  UaA  is  the  same  as  that  of  the  rod  to  l>e  measured, 
the  thicknes.-  about  \s  in.  and  the  small  end  diameter  the 
>ame  as  tlie  small  end  oi  the  tai)er  of  <tand;ird  rod-  made 
to  drawinij  sizes,  i.  e..  when  |tlaced  in  tht  rod  the  point  will 
come  flush  with  the  lower  -ide.  The  1 -nL'th  i-  <4overnc-d 
lamely  b\    the  amount  tlial  tlie  taper  hole-  may  beenlarced 


Fig.    3 — Taper   Gage   for    Knuckle    Pin    Hole 

without  endanuerinc;  the  safety  of  the  nnl.  .\s  an  illustra- 
tion a.^sume  that  the  small  end  of  the  tape  r  hole  in  the  rod 
is  3-34  in.  diameter,  that  this  diameter  ma\  be  increased 
14  in.  or  to  4  in.,  that  the  taper  is  •>4  in.  |)er  ft.  and  that 
the  out  to  out  thickness  of  the  rod  is  4  in.  The  tai)er  of 
;J4  in.  per  ft.  c^juals  1/Tf>  in.  per  inch  length.  Therefore 
for  '4  in.  enlarnement  of  the  hole  the  ^atie  must  Ite  4  in. 
longer  than  the  thickness  of  rod.  ("onse<|uentlv.  for  the  rod 
in  cjucstion.  the  gage  should  l-;e  about  9  in.  long  to  allow  for 
4  in.  width  of  rcxl.  plus  4  in.  that  the  gage  will  extend 
through  a  large  reamed  nxl,  plus  about  1  in.  for  hand  hold. 
It  is  desirable  when  finishing  the  tajier  ends  of  knuckle 
pins  to  know  their  exact  diameter  at  some  i)articular  point. 
This  is  measured  easily  by  gages  of  this  design  when  one 
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edge  is  graduated  and  stamped  to  show  the  actual  diameters 
of  the  taper  surfaces.  Generally  speaking  these  are  grad- 
uated to  show  each  0.010  in.  increase  in  diameter,  i.  e.,  if 
the  first  line  indicates  3^  in.  or  in  decimals  3.750,  the 
diameter  at  the  next  line  will  be  3.760  in.,  the  next  3.770, 
etc.  The  correct  spacing  of  these  graduations  can  be  calcu- 
lated readily  for  any  taper  required.  With  the  gage  in 
question  having  a  taper  of  ^  in.  per  ft.  (equal  to  1/16  in. 
per  in.  or  a  ratio  of  16  to  1)  the  distance  from  graduation 
to  graduation  for  0.010  in.  increase  will  be  0.010  multiplied 
by  16  or  0.160  in.  Therefore  these  graduations  should  be 
placed  this  distance  apart  and  for  the  rod  in  question  they 
should  be  extended  for  about  4  in.  making  25  graduations. 

Use  of  Knuckle  Pin  Gage 

The  general  practice  when  inspecting  taper  holes  is  as 
follows:  After  placing  the  gage  in  the  hole  it  is  given  a 
slight  rotary  motion,  say  }^  turn,  to  center  it  in  the  hole  so 
that  its  center  line  will  assume  the  position  of  the  true 
center  of  the  hole.  Next  the  large  and  small  ends  are  each 
tried  in  turn  for  side  or  rocking  movement.  If  there  be  an 
absence  of  side  movement  at  both  ends  this  proves  that  the 
reaming  is  correct.  Should  there  be  side  movement  at  the 
large  or  small  end,  however,  it  shows  that  the  hole  is  not 
properly  reamed.  A  slight  error  in  taper  being  quite  per- 
ceptible by  this  side  shake,  the  rods  may  be  inspected  more 
quickly  than  by  the  customary  cylindrical  gages.  When  the 
gage  is  placed  in  the  taper  rod  hole  the  graduation  nearest 
the  inside  of  the  smaller  jaw  is  noted  and  the  actual  diameter 
read  direct  from  the  gage,  this  size  being  used  when  finish- 
ing the  taper  end  of  the  knuckle  pins. 

Fitting  Knuckle  Pins  to  Side  Rods 

It  is  not  the  purpose  to  explain  the  process  of  manufac- 
turing these  pins,  it  being  assumed  that  they  have  been' 
blanked  out  in  the  central  production  shop  or  point  of 
manufacture,  that  extra  metal  has  been  allowed  for  the  final 
fitting  to  the  taper  ends,  that  the  straight  or  bearing  surface 
has  been  finished  to  standard  gages,  and  that  the  pin  has 
been  threaded,  drilled  and  all  work  done  so  as  to  reduce  the 
rod  shop  fitting  operation  to  the  lowest  limit,  and  thus 
practically  confine  their  work  to  the  taper  ends. 

It  is  a  question  if  any  machine  will  be  found  as  accurate 
and  economical  as  the  plain  cylindrical  grinder  for  finishing 
the  taper  ends  of  these  pins  to  fit  the  rod.  This  machine  has 
the  advantage  that  either  hardened  or  soft  pins  may  be 
finished  equally  well.  Therefore  the  pins  may  be  hardened 
in  quantities  during  the  course  of  manufacture.  Where  the 
work  of  fitting  is  done  on  these  machines  the  method  is  as 
follows.  The  grinding  machine  table  is  adjusted  to  the  taper 
required,  such  as  }i  in.  or  1  in.  per  ft.,  this  taper  being 
set  approximately  correct  from  the  graduation  and  after- 
wards given  the  final  setting  from  the  trial  grinding. 

The  first  operation  when  fitting  the  pins  is  to  measure  the 
diameter  of  the  taper  hole  in  the  rod  with  the  taper  gage  as 
has  been  explained,  the  size  being  taken  at  the  inside  of  the 
smaller  jaw.  When  grinding,  the  smaller  of  the  two  tapers 
is  first  ground  to  the  size  shown  by  the  gage  plus  0.001  in. 
to  0.002  in.  to  allow  for  drawing  up,  the  diameter  of  the 
taper  surface  being  measured  with  micrometer  calipers  as 
shown  in  Fig.  4.  After  the  required  size  is  obtained,  the 
micrometer  dial  on  the  grinder,  or  the  throw-out  stop  govern- 
ing the  in-feed  of  the  grinding  wheel  is  set  to  the  throw  off 
stop  or  zero  mark  and  the  grinding  operation  is  then  trans- 
ferred to  the  large  end.  When  grinding  this  end  the  wheel 
is  fed  in  to  the  previous  setting  of  the  throw-off  stop  or 
zero  mark.  This  results  in  the  two  ends  being  to  the  same 
taper  and,  where  the  machine  is  properly  set  and  the  pin 
size  measured  correctly  the  pin  will  fit  the  hole  in  a  satis- 
factory manner.  With  an  operator  accustomed  to  this  work 
90  per  cent  of  the  pins  will  fit  the  rod  at  the  first  trial.    As 


the  taper  ends  of  knuckle  pins  are  comparatively  short  it 
is  the  usual  practice  to  use  grinding  wheels  slightly  wider 
than  the  surface  to  be  ground,  the  wheel  being  fed  directly 
into  the  work  without  lateral  motion.  The  accuracy  of  this 
work  is  governed  to  a  large  extent  by  the  size,  weight  and 
rigidity  of  the  grinding  machine.  Therefore,  machines 
smaller  than  the  size  known  as  10  in.  by  36  in.  are  not  recom- 
mended. 

Where  grinding  machines  have  not  been  installed,  this 
machining  on  soft  pins  is  done  in  a  similar  manner  by  turn- 
ing on  a  lathe,  making  use  of  the  taper  attachment  and 
measuring  as  explained. 

It  will  readily  be  noted  that  where  the  taper  holes  in  the 
rods  have  been  reamed  to  one  taper  a  large  batch  of  pins 


Micrometer 
Caliper 
Points 


Fig.   4 — Calipering    Knuckle    Pin 

may  be  finished  at  one  setting  of  the  grinding  machine  table 
or  taper  attachment  of  the  lathe  and  also  that  by  the  use 
of  the  gage  by  which  the  actual  diameter  of  the  taper  hole 
can  be  measured,  trial  fittings  common  to  cruder  methods 
can  be  practically  eliminated,  resulting  in  saving  consider- 
able time. 

Fitting  Knuckle  Pin  Bushings  to  Rods 

It  is  assumed  that  these  bushings  have  been  made  in  the 
central  shop  the  same  as  the  pins,  to  as  near  a  completed 
state  as  possible,  that  is,  the  blanked  out,  oil  holes  drilled,  oil 
ways  milled,  case  hardened  inside  with  ends  and  outside  soft, 
the  bore  ground  to  plug  gages  the  correct  amount  larger  than 
the  pin  body  to  allow  for  a  running  fit  between  the  bushing 
and  pin,  or,  if  soft  steel  or  brass  bushings  are  used  it  is 
assumed  that  they  have  been  semi-finished  up  to  the  same 
point.  With  bushings  semi-finished  as  above,  the  work  in 
the  rod  shop  is  confined  to  machining  the  outside  to  fit  the 
rods. 

In  order  to  obtain  a  perfectly  cylindrical  bore  in  the  bush- 
ings the  bore  of  the  rod  into  which  they  fit  should  be  ground 
or  reamed  if  out  of  true  more  than  0.010  in.  When  ma- 
chining the  knuckle  bushings  the  rods  are  preferably  meas- 
ured with  inside  micrometers  and  the  outside  of  the  bushings 
turned  or  ground  about  0.0015  in.  larger  per  inch  of  dia- 
meter to  allow  for  a  force  fit,  the  latter  being  measured  with 
outside  micrometers.  The  bushings  are  now  ready  to  force 
into  place  which  completes  the  rods. 

Interchangeability  of  Knuckle  Pins  and  Bushings 

Mention  has  been  made  of  pins  having  bodies  ground  to 
gage  sizes  and  also  bushings  with  the  bore  ground  to  plug 
gage  sizes.  This  is  somewhat  of  a  departure  from  the 
conventional  methods  followed  but  it  works  out  very  well 
in  practice.  It  must  be  borne  in  mind  that  these  two  must 
bear  a  certain  relation  to  each  other  in  order  to  insure  satis- 
factory service  on  the  locomotive.  This  relation  can  be  ob- 
tained when  manufacturing  in  quantities  cheaper  th^n 
where  each  pair  is  fitted  individually.  The  customary  pl^m 
with  interchangeable  manufacture  is  to  make  the  pin  bodies 
of  each  class  to  definite  sizes,  such  as  4  in.,  4}i  in.,  etc., 
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rare  being  taken  to  allow  only  a  small  tolerance  that  should 
jiot  be  over  0.002  in.  The  bushings  are  ground,  or,  in  the 
absence  of  grinders,  bored  and  reamed  about  .012  in.  larger 
than  the  pin  diameter,  maintaining  the  same  tolerances. 
These  limits  are  not  difficult  to  live  up  to  in  quantity  produc- 
tion. The  bushings  will  compress  a  certain  amount  when 
pressed  into  rods  which  will  reduce  the  diameter  of  the  bore. 
This  is  a  question  that  must  be  looked  into  for  each  class 
of  rods  in  order  to  insure  a  proper  running  fit  of  the  pin. 
However,  with  the  amount  the  bore  should  be  larger  tiian 
pin  once  settled  and  these  parts  made  to  the  required  sizes 
all  the  work  of  fitting  the  pin  to  the  bushings  is  removed 
from  the  rod  shop  and  transferred  to  the  manufacturing  de- 
partment where  it  can  be  done  at  less  expense. 


Malleable  Castings  Improved  by  Research 

The  American  Malleable  Castings  Association  inaugurated 
an  intensive  research  program  a  few  years  ago  in  order  to 
improve  the  quality  and  reliability  of  its  product  which  at 
that  time  was  unfortunately  frequently  of  a  very  uncertain 
character.  A  central  laboratory  was  established  and 
Enrique  Touceda,  Albany,  N.  Y.,  was  engaged  as  consulting 
engineer  and  metallurgist.  With  the  aid  of  a  corps  of  assist- 
ants and  inspectors  investigation  was  made  of  the  foundry 
practices  of  the  different  members  and  improvements  made  as 
rapidly  as  investigation  demonstrated  their  value.  Test  bars 
were  regularly  submitted  by  all  manufacturers.  Bulletins 
containing  reports,  and  recommendations  were  sent  out 
periodically. 

As  a  result  of  this  work  malleable  castings  as  at  present 
manufactured  in  conformity  to  association  standards,  instead 
of  being  of  uncertain  quality  and  lacking  in  uniformity,  are 
of  the  highest  quality  and  integrity.  They  are  on  a  plane  of 
dependability  with  the  best  mild  steel  castings  or  forgings, 
while  they  can  be  machined  at  almost  double  the  speed  of 
either, 

A  bulletin  just  issued  shows  the  most  marked  advance  in 
development  has  been  made  in  the  past  three  and  one-half 


will  be  seen  that  this  report  marks  a  new  high  level  in  the 
research  program.  Since  the  first  of  the  year,  the  rise  in 
percentage  of  elongation  has  been  steady  and  uninterrupted, 
and  has  increased  a  full  two  per  cent.  The  high  water  mark 
for  average  ultimate  tensile  strength  was  reached  in  April 
of  this  year  when  the  figure  of  53,530  lb.  per  sq.  in.  was 
recorded.  The  June  value  for  this  property  was  53,038  lb. 
or  8,000  lb.  in  excess  of  the  A.  S.  T.  M.  requirements. 

A  reference  to  the  accompanying  chart  showing  average 
ultimate  tensile  strength  and  elongation  for  the  product  of 
the  membership  as  a  whole  for  1918,  1919,  1920  and  the 
first  six  months  of  1921,  indicates  clearly  how  these  two 
properties  have  increased  during  this  interval.  The  average 
of  both  properties  has  always  been  well  in  excess  of  the 
A.  S.  T.  M.  standard  requirements  of  45,000  lb.  per  sq.  in. 
tensile  strength  and  7^  per  cent  elongation  in  two  inches. 
It  is  clear  that  this  margin  when  added  to  the  factor  of 
safety  already  included  in  the  standard  specifications,  offers 
exceptional  safeguards  to  the  user  of  those  malleable  cast- 
ings furnished  by  a  majority  of  the  members  of  the 
association. 

A  study  of  this  chart  will  show  that  during  the  year  1918 
there  was  recorded  a  gradual  increase  in  both  tensile  strength 
and  elongation,  with  a  slight  retrogression  from  July  to 
October.  During  1919  and  the  spring  of  1920,  both  prof)er- 
ties  remained  fairly  constant,  averaging  around  51,000  lb. 
tensile  strength  and  12  per  cent  elongation.  From  April, 
1920,  to  August  of  the  same  year,  both  properties  increased 
to  values  never  before  reached,  the  tensile  strength  increasing 
from  51,000  lb.  to  over  53,000  lb.  when  a  slight  depression 
set  in  extending  to  the  month  of  November,  since  which  time 
the  increase  has  been  regular  with  one  slight  interruption 
in  tensile  strength.  It  will  be  noted  that  the  two  curves  run 
fairly  parallel,  rising  and  falling  together,  a  characteristic 
of  malleable  iron  which  is  rather  unusual  for  ferrous  mate- 
rials, the  reverse  normally  being  true. 

The  constancy  in  the  average  values  of  these  properties 
maintained  throughout  1919  and  the  spring  of  1920,  with 
little  apparent  improvement  over  a  period  of  several  months, 
is  accounted  for  by  the  fact  that  during  that  time  twenty-two 
new  plants  were  added  to  the  list  of  test  bar  contributors. 
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Average  A.  M.  C.  A.  Ultimate  Tensile  Strength  and  Elongation  by  l^onths 


years,  during  which  period  the  product  of  association  mem- 
bers as  a  whole  has  increased  from  an  average  somewhat  un- 
der 49,000  lb.  per  sq.  in.  ultimate  tensile  strength  to  over 
53,000  lb.  and  from  an  average  elongation  under  10  per  cent 
in  two  inches  to  nearly  16  per  cent. 

The  bulletin  covers  the  report  of  bars  tested  by  the  con- 
sulting engineer  for  the  month  of  June,  1921,  when  the 
highest  average  percentage  of  elongation  of  the  association  as 
a  whole  was  attained,  namely,  15.77  per  cent  in  two  inches, 
or  over  twice  the  elongation  required  by  the  American  Society 
for  Testing  Materials  in  its  standard  specification  for  mal- 
leable cast  iron.  Since  elongation,  which  is  the  measure  of 
(ductility,  is  the  property  on  which  malleability  depends,  it 


None  of  these  had  previously  profited  by  the  research  work, 
and  their  submitted  test  bars  in  most  cases  had  the  effect  of 
lowering  the  general  average  of  the  association,  until  after 
such  time  as  the  effect  of  the  new  influence  began  to  assert 
itself.  The  same  effect  was  felt  from  August  of  1920  to 
December,  when  four  new  contributors  were  added.  No  new 
contributors  were  added  from  April,  1920,  to  August  of  the 
same  year,  nor  during  the  period  from  December  of  1920  to 
June  of  this  year.  This  fact  taken  in  conjunction  with  the 
improvement  in  quality  of  the  new  contributors  through  the 
assistance  of  the  consulting  engineer  and  his  corps  of  visit- 
ing inspectors,  had  the  effect  of  a  steady  and  rapid  increase 
in  both  physical  properties.    The  slight  retrogression  in  the 
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average  values  of  both  properties  marked  by  the  dropping 
of  the  curves  from  August  to  November  of  1920,  is  explained 
by  the  difficulty  in  getting  good  pig  iron  and  coal  during 
that  exceptional  period  of  demand  for  all  commodities. 

Another  interesting  fact  is  the  high  percentage  of  perfect 
scores  made  by  the  members  of  the  association.  By  a  perfect 
score  is  meant  the  ability  of  every  bar  submitted  by  a  mem- 
ber to  equal  or  surpass  the  standard  specifications  of  45,000 
lb.  tensile  strength  or  7^  per  cent  elongation  in  two  inches. 
In  June  of  the  present  year  87  per  cent  of  the  contributors 
made  perfect  scores.  Comparing  this  record  with  those  for 
the  same  month  of  the  previous  years,  it  is  found  that  per- 
fect scores  were  attained  by  but  29  per  cent  of  the  contribu- 
tors in  June  of  1918,  57  per  cent  in  1919,  and  74  per  cent 
in  1920.  Out  of  a  total  of  31  contributors  in  June,  1918,  of 
whom  29  per  cent  attained  perfection,  all  but  one  made  per- 
fect scores  in  June  of  the  present  year.  Only  2.53  per  cent 
of  all  bars  cast  and  submitted  for  test  during  June  failed 
to  pass  the  standard  A.  S.  T.  M.  specifications  as  against 
15.12  per  cent  for  June,  1918. 

This  general  improvement  of  the  product  of  all  members 
is  reflected  in  the  number  of  certificates  that  were  awarded 
for  the  quarter  ending  June  30;  sixt>'-one  plants  having 
been  awarded  the  coveted  certificate,  the  highest  number  yet 
issued  for  any  one  quarter.  The  awarding  of  a  certificate  is 
not  based  upon  the  test  bar  record  alone;  the  general  plant 
practice  as  reported  by  the  consulting  engineer's  corps  of 
inspectors  being  considered  in  its  effect  upon  the  product. 
Through  this  safeguard,  the  purchaser  is  assured  that  the 
test  bar  record  of  each  day's  production  can  be  considered 
as  truly  representative  of  the  castings.  Castings  furnished 
by  certificate  holding  plants  are  designated  as  "certified" 
malleable  castings. 

Nothing  could  more  clearly  indicate  the  value  of  a  research 
program  consistently  carried  out  and  rigidly  applied  than  a 
comparison  of  this  most  recent  report  with  those  that  have 
preceded  it.  The  net  result  of  this  work  has  been  to  raise 
to  a  high  level  the  standards  of  a  great  industry-,  and  to 
increase  materially  the  commercial  applications  of  its  product. 


the  holding  of  the  feed  valve  in  place  while  the  operator  wa> 
looking  after  the  test,  reading  gages,  etc.,  which  could  not 
well  be  done  if  the  operator  had  to  hold  the  valve  against  a 
fitting  or  lose  time  tightening  and  loosening  nuts. 

With  this  device,  the  oj>erator  places  the  feed  valve  bolt- 
ing flange  with  the  bolt  holes  over  the  dowels  on  the  tester, 
thus  bringing  the  ports  in  the  machine  and  valve  in  line  (a 
permanent  metallic  gasket  being  always  on  the  machine). 
With  the  other  hand  the  operator  opens  a  Yi-in.  air  cock 
located  at  or  near  G,  this  cock  being  connected  to  the  air 
pressure  system.  This  piston  is  then  forced  outward  a 
distance  of  1^  in.,  pushing  the  cross  arm  B  which  in  turn 
t-.-.kes  the  two  lever  clamps  DD  with  it.     This  causes  the 
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Feed  Valve  Testing  Device 
BY  NORMAN  McCLEOD 
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The  testing  of  feed  valves  used  in  air  brake  service, 
after  they  have  been  repaired  has  been  accompanied  with 
more  or  less  annoyance  inasmuch  as  it  requires  more  dex- 
terity' than  the  average  man  possesses.  To  save  time  in 
applying  and  removing  feed  valves  from  the  testing  rack  the 
device,  illustrated,  has  been  developed  and  used  with  good 
success. 

The  device  consists  of  a  cast  iron  base  A,  fastened  per- 
manently in  a  vertical  position  to  the  air  brake  test  room 
bench  in  a  position  where  it  can  be  connected  to  the  testing 
equipment  through  pipes  FF.  Provision  is  made  to  cut  these 
out  of  service  if  need  be  by  having  y2-in.  globe  valves  or 
cocks  located  on  each  side  of  the  device.  The  top  of  cast- 
ing A  is  machined  to  receive  a  3}4-in.  bore  cylinder  C,  pro- 
vided with  a  piston,  follower  head,  distributing  valve  packing 
leather  and  spring,  all  being  taken  from  the  standard  stock 
of  air  brake  parts.  Attached  to  the  outer  end  of  the  piston 
rod  is  a  cross  bar  B,  on  each  end  of  which  are  two  lever 
clamps  DD  which  oscillate  on  shaft  E  which  is  in  turn 
supported  on  a  projection  forming  part  of  the  cylinder  cast- 
ing. 

At  the  side  and  near  the  top  of  the  stroke  of  the  piston, 
on  the  cylinder  casting,  a  projection  is  provided  with  two 
portholes  PP  and  dowels  to  correspond  to  the  bolt  holes  in 
the  face  of  the  flanged  rectangular  face  of  the  feed  valve. 

The  main  idea  of  developing  this  device  was  to  facilitate 


Feed    Valves    are    Readily    Clamped    on    This    Device    for   Testing 

lower  ends  of  the  clamps  to  press  hard  against  the  flange  of 
the  feed  valve  and  hold  it  tight  enough  to  form  an  air-tight 
joint,  thus  holding  the  feed  valve  in  place  while  the  operator 
subjects  it  to  the  usual  prescribed  test. 

Upon  closing  the  small  valve  referred  to  above,  the  coiled 
spring  forces  the  piston  back  to  open  position,  the  exhaust 
air  passing  out  of  a  porthole  provided  for  the  purpose  in  the 
cock  or  valve.  In  the  meantime  the  feed  valve  has  been 
released.  This  feed  valve  testing  device  has  proved  a 
great  source  of  convenience  as  well  as  a  great  saver  of  time 
and  money. 


Henry  Ford's  entrance  into  the  held  of  steam  railway  trans- 
portation, through  his  acquisition  of  the  Detroit,  Toledo  &  Iron- 
ton,  has  aroused  a  more  intense  public  interest  than  any  other 
single  recent  event  in  railroad  history,  not  excepting  the  advent 
of  federal  control  at  the  beginning  of  1918.  His  success  as  a 
manufacturer  in  a  field  in  which,  through  great  ability  and  highly 
standardized  factory  methods,  he  has  built  up  a  vast  business,  has 
given  him  an  international  reputation  such  that  his  opinions  on 
any  industrial  subject  are  received  with  great  respect  by  the 
public. 

Mr.  Ford  has  purchased  a  railroad  which  never  before  had 
demonstrated  that  its  existence  as  a  common  -carrier  was  eco- 
nomically justified.  He  raised  the  wages  of  his  railway  em- 
ployees when  other  roads  were  adopting  reduced  wage  scales. 
He  has  made  a  20  per  cent  reduction  in  local  freight  rates  and 
has  started  a  movement  for  a  general  rate  reduction. 
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^   liew  of  the  Exhibit  at  the  Steel  Treat ers'  Cotivcnticn 


Steel  Treaters  Meet  at  Indianapolis 

Convention   Featured  by  Large  Attendance,   In- 
teresting Papers   and  a  Comprehensive  Exhibit 


THE  Third  Annual  Convention  of  the  American  Society 
for  Steel  Treating  was  held  in  the  Manufacturers'  and 
Women's  Buildings,  State  Fair  Grounds,  Indianapolis, 
Ind.,  September  19  to  24,  inclusive.  Prominent  metallurgists 
and  steel  treaters  both  of  the  United  States  and  Europe  were 
present,  the  total  registration  of  delegates,  visitors  and  guests 
being  well  over  4,000.  Eighty-seven  papers  relating  to  steel 
treating  in  its  various  phases  were  read  and  presented  by 
title,  simultaneous  sessions  being  held  on  several  afternoons 
to  allow  time  for  reading  and  discussing  the  large  number 
of  papers.  The  exhibition  was  of  exceptional  size,  interest 
and  value,  approximately  80  manufacturers  exhibiting  heat 
treating  equipment  and  products  ranging  from  immense  elec- 
tric and  gas  furnaces  to  small  scleroscopes,  steel  drills  and 
cutlery. 

The  entertainment  program  was  featured  by  a  50-mile 
match  race  Wednesday  morning  on  the  Motor  Speedway, 
between  Duesenberg  and  Fronrtenac  motor  cars.  The  race 
was  exciting,  being  won  by  Wilcox  in  a  Frontenac  car  at  an 
average  speed  of  95.4  miles  per  hour.  Another  interesting 
feature  was  a  smoker  and  vaudeville  entertainment,  Tuesday 
night. 

The  annual  banquet  was  held  Thursday  night  in  the 
Riley  Room  of  the  Claypool  Hotel,  being  presided  over  by 
Lt.  Col.  A.  E.  White,  with  Dr.  Albert  Sauveur  as  toastmaster. 
The  speakers  included  Gov.  W.  T.  McCray  of  Indiana;  Hon. 
C.  W.  Jewett,  Mayor  of  Indianapolis;  H.  E.  Coffin,  vice- 
president  of  the  Hudson  Motor  Car  Company  and  a  mem- 
ber of  the  Naval  Advisory  Board,  and  others.  The  principal 
address  of  the  evening  was  on  "Our  Air  Policies  and  the 
National  Defense,"  by  Mr.  Coffin,  who  said  that  the  corner- 
stone of  national  security  lies  in  peacetime  industrial  organ- 
ization against  a  possible  wartime  CTnergency.  "No  nation, 
however  warlike,  will  assail  a  nation  known  to  have  its  indus- 
trial resources  efficiently  organized  for  defense,"  said  Mr. 
Coffin.  In  connection  with  the  address  some  interesting  mov- 
'nt;  pictures  of  the  aerial  bombing  and  sinking  of  the  German 
uattleship  Ostfriesland  and  other  battle  cruisers  were  shown. 

The  opening  session  of  the  convention  was  held  Monday 
at  2  P,  M.,  convention  delegates  being  welcomed  to  the  city 
hy  a  representative  of  the  Mayor.  This  address  was  followed 
by  a  response  by  Lt.  Col.  A.  E.  White,  national  president 
of  the  society,  when  the  members  listened  to  the  report  of 
tellers  of  the  .election.    The  following  officers  were  declared 


elected  for  the  ensuing  year:  F.  P.  Gilligan,  Hartford,  Conn., 
president;  F.  C.  Lau,  Chicago,  1st  vice-president;  R.  G. 
Allen,  Springfield,  Mass.,  2nd  vice-president;  J.  B.  Emmons, 
Cleveland,  Ohio,  treasurer;  J.  J.  Crowe,  Philadelphia,  Pa., 
director.  The  holdover  officers  are  Lt.  Col.  A.  E.  White, 
retiring  president,  who  automatically  becomes  director  for 
two  years;  W'.  H.  Eiseman,  Cleveland,  Ohio,  secretar\-;  H.  J. 
Stagg,  Syracuse,  N.  Y.,  director;  E.  J.  Zanitzky,  Chicago, 
director.  The  reports  of  the  secretary  and  treasurer  were 
read,  being  followed  by  the  address  of  Lt.  Col.  A.  E.  White, 

President's  Address 

"I  take  pleasure  in  presenting  for  your  consideration  a 
statement  of  the  work  of  the  American  Society  for  Steel  Treat- 
ing. I  further  take  the  libert}'  of  incorporating  in  this  report 
various  recommendations  and  suggestions  relative  to  the  con- 
ductance of  the  work  of  the  society  during  the  coming  years, 
to  which  it  is  trusted  that  your  national  and  local  officers 
will  give  due  consideration. 

"The  year  has  been  a  most  successful  one  for  the  Societ>'. 
The  combined  membership  at  the  time  of  the  amalgamation 
of  the  American  Steel  Treaters'  Society  and  the  Steel  Treat- 
ing Research  Society  was  approximately  2,750.  On  Septem- 
ber 1,  1921,  the  membership  of  the  American  Society  for 
Steel  Treating  was  3,237.  This  represents  an  increase  of 
487  members  during  the  past  12  months'  period,  or  an  in- 
crease of  substantially  18  per  cent.  Appreciating  the  unusual 
conditions  which  have  existed  during  the  period,  a  growth 
of  this  magnitude  is  both  surprising  and  gratifying. 

"Our  chapters  also  have  increased  in  number  from  27  to 
31,  the  new  chapters  taken  in  being  in  Syracuse,  N.  Y.; 
Charleston,  S.  C;  Worcester,  Mass.,  and  Gar}-,  Ind.  Our 
financial  status  is  sound  with  a  sufficient  balance  on  hand 
to  carry  us  over  any  untoward  periods,  should  such  develop. 

"It  is  prerogative  of  the  President  at  this  one  time  to 
incorporate  in  his  report  such  suggestions  as  he  believes  may 
be  for  the  good  of  the  Society.  In  this  connection,  I  would 
bespeak  an  arrangement  of  this  magazine  (Transactions  of 
the  American  Society  for  Steel  Treating)  so  that  it  may  cover 
more  adequately  even  than  it  does  today  the  field  of  heat 
treatment.  It  is  my  personal  feeling  that  in  its  pages  we 
should  cater  to  the  technical  men  and  to  the  shop  men.  Our 
articles  though  not  necessarily  in  the  same  contribution 
should  be  of  interest  to  both  and  they  should  be  arranged 
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averajjc  value"?  of  both  properties  marked  by  the  (lrop])inu 
of  the  cur\es  from  Aui^ust  to  Xoveml)er  of  l')2(),  is  exphiined 
by  the  clifficuhy  in  liettinjz  good  pi.u  iron  and  coal  durinLi 
that  exceptional  i)eriod  of  demand   for  all  commodities. 

Another  interestint:  fact  is  the  hi.uh  |)ercenta,!;e  of  perfect 
scores  made  l>y  the  members  of  the  asscxiation.  Hy  a  perfect 
score  is  meant  the  ability  of  every  bar  submitted  l)y  a  mem- 
ber to  etjual  or  surpass  the  standard  s|)ecifications  of  45,000 
lb.  tensile  strenj^th  or  7'j  per  cent  elonuation  in  two  inches. 
In  June  of  the  present  \ear  Si  [kt  cent  of  the  contril)Utors 
made  |)erfett  scores,  ("omparintz  this  record  with  those  for 
the  same  month  of  the  previous  \ears,  it  is  found  that  per- 
fect scores  were  attained  l)y  but  20  per  cent  of  the  contribu- 
tors in  June  of  I'M.s,  57  per  cent  in  l')l'>,  and  74  |)er  cent 
in  l'>20.  Out  (if  a  total  of  M  contributors  in  June,  I'JKS,  of 
whom  20  per  cent  attained  perfection,  all  but  one  made  per- 
fect .-scores  in  June  of  the  |)resent  year.  Only  2.S.^  per  cent 
of  all  bar>  cast  and  subnn'tted  for  test  during  June  faileil 
to  pass  the  stanchird  .\.  S.  I".  M.  specifications  as  against 
15.12  |ter  cent  for  June,  1'>KS. 

This  ireneral  imjirovement  of  tlu-  product  of  all  members 
is  retleilcMl  in  tiie  number  of  lertituates  that  weri-  awarded 
for  the  (juarter  endim;  June  .-iO;  -ixty-one  |)lants  havins,' 
been  awarded  the  coveted  certituate,  tile  hiuhest  number  yet 
issued  for  any  om-  quarter.  The  awarding  of  a  (\rtifi(ate  is 
not  Itased  U|)on  the  te>t  bar  reiord  alone;  the  LUiuTal  plant 
practice  as  rej)orted  In  the  consultinu'  engineer's  corps  of 
inspectors  beinu  considered  in  its  effect  upon  tlie  product. 
Ihrouizh  this  safeguard,  the  purcha>er  is  a»ured  that  the 
lest  Itar  record  of  each  day's  ])roduction  (an  be  considered 
as  truly  repre.<entative  of  the  castini:-.  (■a>tin!.;s  furnished 
by  certituate  holding  jilants  are  designated  as  "'certit'ied" 
malleable   castings. 

Nothint;  could  more  ilearly  indicate  the  value  of  a  roearch 
program  consistently  carried  out  and  rigidly  aj)i)lied  than  a 
comparison  of  this  most  recent  report  with  those  that  have 
preceded  it.  The  net  result  of  this  work  has  been  to  raise 
to  a  liiLih  level  the  standards  of  a  ureat  industr}'.  and  to 
increase  materially  the  commercial  aj)plications  of  its  product. 


Feed  \  alve  Testing  Device 
BY  NORMAN  M.CI.EOI) 

The  testinii  of  feed  valves  used  in  air  brake  .HTvice, 
after  the\  have  iK'en  repaired  has  been  accom|)anied  with 
more  or  le>s  annoyance  inasmuch  as  it  re(|uires  more  dex- 
terity than  the  average  man  possesses.  lo  save  time  in 
applyini,'  and  removing  feed  valves  from  the  testing  rack  the 
device,  illustrated,  has  been  developed  and  used  with  Ljood 
su(("ess. 

'I'he  device  consists  of  a  cast  iron  liase  .1,  fastened  per- 
manently in  a  vertical  j)osition  to  the  air  brake  test  room 
bench  in  a  jxisition  where  it  can  be  connected  to  the  testing 
e(|uipment  through  pipes  FF.  Provision  is  made  to  cut  these 
out  of  .-"ervice  if  need  be  by  havinti  '  j-in.  ulolie  valves  (<r 
(•(xks  located  on  each  side  of  the  device.  The  toj)  of  cast- 
ing .1  is  machined  to  receive  a  .^'j-in.  bore  cylinder  C.  pro- 
vided with  a  piston,  follower  head,  distributinu  valve  ])ackinu 
leather  and  sprint;,  all  lieini;  taken  from  the  standard  stock 
of  air  brake  parts.  Attached  to  the  outer  end  of  the  piston 
rod  is  a  cross  bar  B,  on  each  end  of  which  are  two  lever 
clamps  PI)  which  oscillate  on  shaft  /v  which  is  in  turn 
supported  on  a  projection  formintr  part  of  the  cylinder  cast- 
inj;. 

At  the  side  and  near  the  top  of  the  stroke  of  the  piston, 
on  the  cylinder  castint;.  a  j)rojection  is  provided  with  two 
jtortholes  /'/'  and  dowels  to  corresjjond  to  the  bolt  holes  in 
the  face  of  the  tlan^ed  rectani^ular  face  of  the  feed  valve. 

The  main  idea  of  develo|)in.t;  this  device  wa.s  to  facilitate 


the  hc;ldin<;  of  the  feed  valve  in  place  while  the  operator  ua 
looking  after  the  test,  readini,'  uaues,  etc.,   which  could  nc 
well  be  done  if  the  o|)erator  had  to  hold  the  valve  against 
fittinji  or  lose  time  tighteniui;  and  loosening  nuts. 

W  ith  this  device,  the  operator  places  the  feed  valve  bolt 
ing  tlange  with  the  bolt  holes  over  the  dowels  on  the  tester, 
tl'us  liringing  the  ports  in  the  machine  and  valve  in  line  ( 
iKinanent   metallic   gasket   being   always   on   the   machine) 
W  itli   the  other  hand  the  operator  opens  a    '4 -in.   air  cocl 
located  at  or  near  (/',  this  cock  being  connected  to  the  ai; 
pressure    .-system.      This    ])iston    is    then    forced    outward    .1 
cbstance  of  l^s  i"-.  pu.-hing  the  cross  arm  B  which  in  turu 
t  kes  the   two  lever  clamps  DI)   with    it.      This   cau.^es  the 


Feed     Valves    are     Readily    Clamped    on    This     Device    for    Testing 

lower  ends  of  the  damjis  to  press  hard  against  the  flange  of 
the  ivfd  valve  and  hold  it  tight  enough  to  form  an  air-tight 
joint,  thus  holding  the  feed  valve  in  j)lace  while  the  o{)erator 
subjects  it  to  the  usual  jirescribed  test. 

I'pon  closing  the  small  valve  referred  to  aUive,  the  coiled 
spring  forces  the  piston  back  to  open  jxisition,  the  exhaust 
air  j>assing  out  of  a  jH)rthole  provided  for  the  purfjose  in  the 
cock  or  valve.  In  the  meantime  the  feed  valve  has  been 
released.  This  feed  valve  testing  device  has  proved  a 
great  source  of  convenience  as  well  as  a  great  saver  of  time 
and  monew 


IIknrv    I'iikk's   entraiuv   into   the    i'leld  of   >tcatn   railway   tran^ 
portatinii.  tliroii.L;li  his  ac(|ni?.ition  of  the   Detroit.  Toledo  &   Iron 
ton.    h.is   aroused   a    more   intense    i)ul)Iic    interest    than    any    othc: 
single  recent  event   in   railroad  history,  not  excei)tinjr  the  advent 
lit    federal    coiitrnl    at    tlie    heuiimini.;    ol    1918.      His    success    as    -i 
niainil'aiturer  in  a  tuld  in  which,  tlirtmuh  .yreat  ahility  and  highly 
standardized  factory  methods,  he  has  Imilt  np  a  vast  business,  ha' 
.uiven   him   :in    intiriiati(Mial    repnt.itiuii    siicli    that   his   opinions   01 
any    industrial    sui)ject    are    received    with    great    resjject    by    th' 
puhlic. 

Mr.  I'ord  has  ])nrchased  a  railroad  which  never  before  had 
demonstrated  that  its  existence  as  a  common  carrier  was  eco- 
nomically jiistilied.  He  raised  the  wajjes  of  his  railway  em- 
ployees when  other  roads  were  adoj)tintr  reduced  wajje  scales. 
He  has  made  a  20  jter  cent  reduction  in  local  freight  rates  an<i 
has  started  a  movement  for  a  general  rate  reduction. 


/   I'ic'i'  of  tl!C  r.xUU'it    it   the  Sti\l   l  icatos'   Conzciiti,  n 


Steel  Treaters  Meet  at  Indianapolis 
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teresting  Papers    and   a   Comprehensive    Exhibit 


THK  riiird  Annual  Convention  of  the  American  Scxiety 
for  Steel  Treatint,'  was  held  in  the  Manufacturers'  and 
Women's  Huildinus,  State  Fair  Grounds.  Indianapolis. 
Ind.,  Se|)teml>er  !'>  to  24.  inclusive.  IVominent  metalluriiists 
and  steel  treaters  hoth  of  the  United  States  and  Kuro])e  were 
liresiiit.  the  total  registration  of  delegates,  visitors  and  i^uests 
tiiinn  \\'cll  over  4, ()()().  I'ii^hty-seven  papers  relating  to  steel 
tri-atin^  in  its  various  j)hases  were  read  and  |)resented  l»y 
titli',  simultaneous  sessions  heinti  held  on  several  afternoons 
to  allow  time  for  readinu  and  discussing  the  largo  number 
(it  papers.  Ihe  exhiltition  was  of  exceptional  size,  interest 
and -value,  approximate!}-  SO  manufacturers  exliiliiting  heat 
trcatmg  e(|uipment  and  products  ranging  from  immense  elec- 
trir  and  ga>  furnaces  to  small  scleroscoj)es,  steel  drills  and 
(iitlery. 

Ihe  entertaiimient  program  was  featured  liv  a  5()-milc 
match  race  \\  echiesthiy  morning  on  the  Motor  Speeilway, 
I 'ft  ween  Due.«;enl)erg  and  Frontenac  motor  cars.  The  race 
Was  exciting,  being  won  by  Wilcox  in  a  Frontenac  car  at  an 
average  speed  of  <>5.4  miles  per  hour.  Anotlier  interesting 
future  was  a  smoker  and  vaudeville  eiitertainment,  l"ue.<da\ 
iiii^lit. 

The  annual  l»an(|uet  was  held  'I'hursday  night  in  the 
l-iiley  Room  of  tlie  Claypool  Hotel,  being  presided  over  bv 
1  '  Col.  .\.  F.  White,  with  Dr.  Alliert  Sauveur  as  toastmaster. 
'  tie  >])eakers  included  Gov.  W.  V.  McCray  of  Indiana:  Hon. 
•  \\ .  Jewett.  Mayor  of  Indianapolis;  H.  F.  l\)ftin.  vice- 
I''  -ident  of  the  Hudson  Motor  Car  Company  and  a  mem- 
'"  f  ol  the  Naval  .Advisory  Hoard,  and  others.  The  ])rincipal 
a<!<lre.«i.s  of  the  evening  was  on  '"Our  Air  Policies  and  the 
-Vitional  Defense."  by  Mr.  (^oftin.  who  said  that  the  corner- 
^''  ne  of  national  security  lies  in  peacetime  industrial  organ- 
'''  :ion  against  a  j)Ossible  wartime  emergency.  "Xo  nation, 
•'"-vever  warlike,  will  assail  a  nation  known  to  have  its  indus- 
^[  I  resources  efficiently  organized  for  defen.se,*'  said  Mr. 
I  'tin.  In  connection  witli  the  address  some  intercepting  mov- 
j"'  pictures  of  the  aerial  bomin'ng  and  sinking  of  the  German 
'•  "ileship  Ostfriesland  and  other  battle  crui.^ers  were  shown. 

ihe  oi)ening  session  of  tlie  convention  was  held  Monday 
j'*  -  I*.  M..  convention  delegates  being  v.elcomed  to  the  citv 
•:  -i  repre.-entative  of  the  Mayor.  This  addrc^^s  was  followed 
■':  a  respon.^e  by  Lt.  Col.  A.  F.  White,  national  president 
f»'  'he  scK-iety.  when  the  members  listened  to  the  report  of 
'^  ^  rs  of  the  election.    The  following  officers  were  declared 


elected  for  the  ensuing  year:  F.  P.  Gilligan.  Hartford.  Conn.. 
jjresident;  F.  C.  Lau.  Chicago.  l>t  vice-president:  R.  G. 
Allen.  Springfield,  Mass..  2nd  vice-president:  J.  H.  Fmmons, 
Cleveland.  Ohio,  treasurer:  [.  J.  Crowe.  Philadelphia.  Pa., 
director.  'Fhe  holdover  officers  are  Lt.  Col.  A.  F.  White, 
retiring  president,  who  automatically  becomes  director  for 
two  years;  W.  H.  Fiseman.  Cleveland.  Ohio,  secretary:  H.  J. 
Stagg,  Syracuse,  X.  V..  director;  F.  J.  Zanitzky.  Chicago, 
director.  'Fhe  reports  of  the  secretary  an<l  trea.-urer  were 
read,  being  followed  by  the  address  of  Ft.  Col.  .\.  F.  White. 

lVr-i<leiir>   A«Mre» 

"I  take  pleasure  in  presenting  for  your  consideration  a 
statement  of  the  work  of  the  .\merican  S(Kiety  ft)r  Steel  Ireat- 
ing.  I  further  take  the  liberty  <>f  incorporating  in  this  report 
various  recommendations  and  suggestions  relative  t(»  the  con- 
ductance of  the  work  of  the  society  during  the  (ominir  \ear>. 
to  wliich  it  is  trusted  that  your  national  and  local  ofticers 
will  give  due  consideration. 

"Ihe  year  has  Ix'cn  a  most  successful  one  for  the  Societv. 
Fhe  coml)ined  membership  at  the  time  of  the  amalgamation 
of  the  American  Steel  Freaters'  Society  and  the  Steel  Treat- 
ing Research  Society  was  api)roximately  2.7.^0.  On  Sei>tem- 
l)er  1,  1921,  the  membership  of  the  .\merican  Society  for 
Stivl  Treating  was  .>,2,S7.  Fhis  rejiresents  an  increase  of 
4<S7  members  during  the  past  12  months'  [)eriod.  or  an  in- 
crease of  sul)Stantially  l.S  i)er  cent.  A])i)reciating  the  unu>ual 
con(btions  which  have  existed  during  the  ])ericKi.  a  growth 
of  tlii>  magnitude  is  both  surj)rising  and  gratifvinu'. 

"Our  chajjters  also  have  increased  in  numlier  from  27  to 
.•>1.  the  new  cha})ters  taken  in  being  in  S\  racuse.  X.  V.; 
Charleston.  S.  C.;  Worcester,  Ma.^.<.,  and  Gar\.  Ind.  Our 
financial  status  is  sound  with  a  sufficient  balance  on  hand 
to  carry  us  over  an\-  untoward  i)eriod.<.  should  such  develoj). 

"It  is  i)rerogative  of  the  IVesident  at  this  one  time  to 
incorporate  in  his  re|)ort  such  suggestions  as  he  U'lievo  may 
be  for  the  gcxid  of  the  Stxiety.  In  this  connection.  I  would' 
bespeak  an  arrangement  of  this  magazine  CFransactions  of 
the  American  Society  for  Steel  Treating )  so  that  it  niav  cover 
more  ade<iuately  even  than  it  does  todav  the  field  of  heat 
treatment.  It  is  my  ])er.'ional  feeling  thiit  in  its  pases  we 
should  cater  to  the  technical  men  and  to  the  .^ihoji  men"  Our 
articles  though  not  neces.<arilv  in  the  same  contribution 
should  be  of  interest  to  Ixrth  and  the\    should  \jc  arran^od 
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so  that  there  will  be  no  misunderstanding  relative  to  the 
purposes  for  which  the  articles  are  prepared. 

"There  is  an  old  saying,  'In  union  there  is  strength.* 
This  seems  to  be  the  case  with  our  technical  societies,  but  I 
have  noted  where  our  chapters  are  in  close  alliance  with 
other  technical  societies  in  their  own  communities  there  is 
always  a  successful  chapter.  Further,  I  have  noted  that  our 
weaker  chapters  are  for  the  most  part  those  which  exist  in 
communities  where  there  is  no  bond  of  union  between  the 
technical  societies.  In  view  of  this  condition  I  therefore 
strongly  recommend  to  the  various  chapters  in  the  society 
that  they  make  every  possible  effort  to  co-operate  with  the 
various  technical  societies  in  other  communities  and  unite 
with  them  by  alliance  wherever  this  is  possible." 

The  following  are  abstracts  of  some  of  the  papers  pre- 
sented : 

-i  Physical  Tests  of  High  Speed  Steel 


/,     •  BY  A.  H.  d'ARCAMBAL 

'       Metallurgist,  Pratt  &  "Whitney  Co.,  Hartford,  Conn. 

Transverse  tests  at  room  temperature  and  tensile  tests  at 
temperatures  ranging  from  room  temperature  to  1,200  deg. 
F.  were  conducted  on  two  types  of  high  speed  steel,  namely, 
the  18  per  cent  tungsten,  1  per  cent  vanadium  type;  and  the 
14  per  cent  tungsten,  2  per  cent  vanadium  grade.  The  speci- 
mens were  given  different  hardening  treatments,  and  after 
being  tested,  the  fractures  were  examined,  samples  file  tested, 
and  micrographs  made  on  samples  given  the  various  heat 
treatments. 

The  transverse  tests  showed  that  samples  quenched  from 
a  high  temperature  and  drawn  to  1,100  deg.  F.  possessed 
the  necessary  hardness  and  gave  a  high  fibre  stress,  showing 
almost  double  the  strength  of  specimens  quenched  from  the 
same  temperature  and  not  drawn.  Quenching  into  a  bath  at 
1,100  deg.  F.  and  not  drawing,  gave  about  the  same  fibre 
stress  and  exactly  the  same  microstructure  as  samples 
quenched  into  oil  and  not  drawn.  Several  specimens  in  the 
undrawn  condition  could  not  be  tested,  due  to  the  presence 
of  grinding  cracks  caused  by  strains  in  the  material. 

Tensile  test  specimens,  quenched  from  a  high  temperature, 
and  drawn  to  1,100  deg.  F.,  showed  the  maximum  tensile 
strength  when  pulled  at  600  deg.  F.  Specimens  quenched 
from  the  high  temperature  and  not  drawn,  gave  about  70 
per  cent  of  the  tensile  strength  of  samples  quenched  from 
the  same  temperature  and  drawn  to  1,100  deg.  F.  before 
being  tested  at  room  temperature.  Specimens  given  the  high 
quenching  treatment,  but  only  drawn  to  450  deg.  F.  possessed 
only  a  slightly  higher  tensile  strength  than  specimens  in  the 
undrawn  condition. 

The  higher  vanadium  type  of  steel  gave  lower  transverse 
and  tensile  readings  than  the  18  per  cent  tungsten  grade. 
This  was  due  to  some  extent  to  the  former  type  of  steel  not 
standing  as  high  a  quenching  temperature  as  the  higher 
tungsten  type  of  steel,  thus  being  slightly  overheated,  as 
shown  by  the  fractures. 

The  Toughness  of  High  Speed  Steels  as  Affected 
by  Their  Heat  Treatment 

BY  M.  A.  GROSSMAN 
Metallurgist,  Electric  Alloy  Steel  Company,  Youngstown,  O. 

Data  are  presented  constituting  the  results  of  toughness 
tests  on  two  high  speed  steels  of  common  analysis.  The 
tests  were  carried  out  on  an  impact  machine  of  the  Charpy 
type,  on  test  bars  which  resembled  the  standard  Charpy  bar, 
unnotched. 

A  considerable  number  of  test  pieces  were  hardened  and 


drawn,  covering  the  quenching  range  from  1,700  to  2,250  d^, 
and  the  drawing  range  from  no  draw  to  1,100  deg.  For 
each  quenching  temperature  a  series  of  test  pieces  was  drawn 
at  all  the  drawing  temperatures.  It  was  found  that  there  is 
a  certain  quenching  temperature  slightly  below  the  proper 
hardening  range  for  which  the  steel  is  brittle  on  being 
quenched  and  acquires  no  toughness  on  being  drawn  up  to 
1,100  deg.  Below  this  quenching  range,  drawing  imparts 
toughness  but  lowers  the  hardness.  Above  that  range,  draw- 
ing at  1,100  deg.  imparts  toughness  while  at  the  same  time 
developing  secondary  hardness.  The  toughness  tests  and  the 
hardness  tests  were  carried  out  on  the  same  test  pieces. 

Curves  are  given  showing  the  changes  in  toughness  for  the 
different  heat  treatments  and  the  change  in  scleroscope  hard- 
ness for  those  heat  treatments.   The  data  show: 

(1)  That  the  development  of  secondary  hardness  in  the 
proper  hardening  range  is  accompanied  by  an  acquiring  of 
toughness  which  may  properly  be  called  "secondary  tough- 
ness," and 

(2)  that  just  below  the  proper  hardening  range  there  is  a 
range  of  temperature  which,  while  giving  quite  good  hard- 
ness, results  in  the  steel  being  brittle  and  remaining  so  even 
with  subsequent  drawing  to  1,100  deg. 

What  Insulation  Will  Do  for  the  Heat  Treater 

BY  J.  T.  GOWER 
Armi^trong  Cork  &  Insulation  Co.,  Pittsburgh,  Pa. 

The  benefits  which  are  derived  from  the  use  of  heat  insul- 
ating materials  can  hardly  be  over-estimated.  A  few  of  the 
most  prominent  of  these  are: 

(a)  Insulation  increases  the  capacity  of  equipment  with 
no  increase  in  fuel  consumption. 

(b)  Insulation  makes  temperatures  more  uniform  in 
heated  equipment. 

(c)  Insulation  decreases  the  time  required  to  bring  equip- 
ment to  the  working  temperature. 

(d)  Insulation,  in  many  cases,  lengthens  the  life  of  refrac- 
tories by  eliminating  the  necessity  for  overheating  in  the 
combustion  chamber. 

(e)  Insulation  makes  more  comfortable  working  condi- 
tions by  reducing  air  temperatures  around  the  heated  equip- 
ment. 

The  various  factors  governing  heat  losses  through  conduc- 
tion are  discussed  and  formulated  mathematically. 

Grinding  Sparks  as  a'  Measure  of  Carbon  Content 

BY  D.  H.  STACKS 
Consulting  Metallurgical  Engineer. 

The  qualit>-  of  iron  and  steel  to  produce  sparks  under 
certain  conditions  is  acknowledged  as  ancient  history.  When 
a  piece  of  iron  or  steel  is  pressed  against  a  fast  revolving 
grinding  wheel,  minute  particles  of  metal  are  removed  and 
thrown  into  space  which  are  observed  as  Lines  of  Fire  and 
which  seem  to  become  molten  and  finally  disappear — in  case 
of  an  almost  carbonless  iron — shaped  like  a  steel  needle 
with  the  point  in  the  direction  of  flight  and  slightly  tipped 
at  the  end  on  account  of  the  rapid  cooling  effect  of  the  atmos- 
phere. In  case  the  iron  contains  a  small  amount  of  carbon 
the  needlelike  effect  is  broken  up  with  an  explosion  an<l 
little  lines  of  fire  dart  out  of  what  was  originally  the  needU- 
like  body.  As  the  carbon  increases,  these  secondary  lines  of 
fire  again  explode  causing  further  subdivisions  and  the  action 
continues  as  the  carbon  increases,  until  all  that  can  be  ob- 
served is  a  mass  of  explosions. 

When  steels  contain  alloys,  such  as  nickel,  chromium, 
vanadium,  manganese,  etc.,  the  lines  of  fire  and  the  spark 
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explosions  are  more  or  less  interrupted  with  less  line  of  fire 
and  smaller  as  well  as  larger  explosions. 

When  all  conditions  are  standardized,  and  by  the  use  of 
knovvTi  standards  and  with  the  personal  equation  eliminated, 
the  inspection  of  steel  can  be  successfully  carried  out  by 
placing  the  unknown  composition  along  with  the  known  upon 
a  specially  designed  automatic  machine  which  will  throw 
out  two  lines  of  fire  and  spark  explosions  simultaneously 
in  such  a  manner  that  the  carbon  content  of  the  unknown 
win  be  plainly  observed  for  any  commercial  specification  of 
steel  commercially  accurate. 

Figures  which  represent  over  100  determinations  of  open- 
hearth  furnace  checks  and  factory  control  work  show  that 
the  average  spark  carbon  results  are  identical  with  the  com- 
bustion carbon,  with  the  individual  determinations  checking 
on  the  average  within  0.025  plus  or  minus  and  with  but  two 
extremes  of  0.04  and  0.05  per  cent  of  carbon  variation  from 
the  standard  combustion  results. 

The  Electric  Furnace  as  It  Affects  Overall  Cost  of 
Heat  Treated  Parts 

BY  C.  L.  IPSEN 

Designing  Engineer,  General  Electric  Company,  Schenectady,  N.Y. 

In  the  development  of  steel  treating  furnaces  there  has 
been  a  progressive  change  from  one  form  of  heat  source  to 
another,  starting  with  wood  and  going  on  through  coal,  oil 
and  gas,  to  electricity.  Each  change  has  been  to  a  higher 
priced  fuel,  indicating  that  there  are  factors  more  important 
than  fuel  costs  in  steel  treating.  A  table  is  given  showing 
the  over-all  cost  of  several  heat  treated  parts  and  the  per- 
centage of  this  cost  that  is  chargeable  to  fuel.  A  small  im- 
provement in  quality,  reduction  in  rejections  or  saving  in 
subsequent  operations  will  in  most  cases  cited  many  times 
offset  the  increased  cost  of  improved  heat  source. 

Electricity  is  the  ideal  heat  source  for  steel  treating  be- 
cause (1)  the  temperature  of  heat  source  is  only  slightly 
higher  than  parts  being  treated,  so  that  no  part  can  be  over- 
heated; (2)  absolute  temperature  uniformity  can  be  main- 
tained; (3)  the  human  element  is  reduced  by  the  use  of 
accurate  and  reliable  temperature  control. 

In  the  selection  of  any  furnace  first  consideration  should 
be  given  to  cost  and  quality  of  finished  part,  as  it  will  in 
most  cases  show  that  the  highest  priced  heat  source  is  the 
least  expensive. 

The  Efficacy  of  Annealing  Overstrained  Steel 

BY  L  H.  CONDREY 

Professor   of  Mechanical  Engineering,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. 

Steel  is  composed  of  granules  of  crystalline  material  in- 
closed in  thin  envelopes  of  non-crystalline  or  "Amorphous 
cement."  This  "amorphous  cement"  is  hard  and  strong  but 
brittle,  and  tends  to  impart  properties  to  the  metal  in  propor- 
tion to  the  quantity  present. 

During  overstrain  motion  occurs  between  adjacent  portions 
of  ihe  granules,  which  results  in  the  transformation  of  some 
of  the  originally  crystalline  metal  into  the  amorphous  state. 
Hence,  overstrained  steel  becomes  harder  and  more  brittle, 
hence  less  resistant  to  shock.  These  are  undesirable  proper- 
ties.   It  is  customar}'  to  anneal  many  steel  parts  periodically. 

Tests  have  been  made  to  prove  the  efficacy  of  such  treat- 
fneTU  and  the  results  lead  to  the  following  conclusions: 

1-  Overstrain  of  metal  when  its  temperature  is  below  the 
transformation  range  results  in  the  production  of  undesirable 
properties  tending  to  render  the  metal  unfitted  to  withstand 
•"'udden  and  shock  loads. 


2.  If  possible  such  effects  should  be  eliminated  for  the 
safety  of  those  using  devices  which  have  been  so  abused. 

3.  Proper  annealing  suffices  to  completely  restore  the  nor- 
mal properties  of  low  carbon  steel  even  after  the  most  severe 
overstrain. 

'  J"      ■'■■ 

The  Heat  Treatment  of  Copper  and  Brass 

BY  F.  H.  HELRIGEL 
Metallurgist,  Motor  Products  Company,  Detroit,  Mich. 

The  heat  treatment  of  copper  and  brass,  like  the  training 
of  a  child,  begins  before  it  is  bom.  There  are  certain  ele- 
ments introduced  into  the  metals  from  the  ores  which  no 
amount  of  commercial  refining  will  eliminate  and  which 
almost  entirely  govern  the  quality  and  use  to  which  the 
metals  can  be  put. 

Copper  occurs  as  pure  metal,  and  as  sulphide  or  carbonate. 
It  is  first  roasted  and  then  reduced  to  metal,  much  as  iron 
is  reduced  in  the  blast  furnace  and  later  converted  to  steel 
in  the  open  hearth.  Very  few  impurities  are  present  in  copper. 
Zinc  occurs  as  sulphide  and  carbonate  and  is  reduced  by 
distillation.  It  is  from  zinc  that  most  of  the  impurities  of 
brass  are  obtained;  bismuth,  arsenic,  cadmium,  inm,  lead 
and  tin  occurring  most  often. 

Brass  is  manufactured  by  melting  up  copper  in  crucibles 
or  furnaces,  adding  to  it  scrap  brass  and  zinc  and  pouring, 
either  into  castings  or  into  forms  for  further  working.  Every 
quality  that  a  brass  casting  must  possess  is  imparted  to  it 
by  its  chemical  composition.  It  cannot  be  heat  treated.  Brass 
that  is  to  be  used  for  sheets,  strips,  tubing,  etc.,  is  further 
rolled,  annealed,  pickled  and  the  process  repeated  until 
reduced  to  size. 

One  might  state  as  final  and  conclusive  that  there  is  no 
such  thing  as  heat  treatment  of  copper  and  brass,  that  it  can 
only  be  annealed,  and  if  the  metals  were  pure  and  aimealing 
conditions  ideal  that  would  be  so.  However,  foreign  ele- 
ments in  brass,  intentional  or  otherwise,  almost  govern  its 
treatment.  Iron  and  lead  are  to  brass  what  phosphorus  and 
sulphur  are  to  steel,  as  to  machining  qualities,  hardness  and 
tensile  strength.  Manganese  plays  much  the  same  role  in 
each.  Brass  annealed  dead  soft,  containing  tin  or  iron,  has 
a  much  higher  tensile  strength  and  hardness  than  pure  brass. 
Other  factors  governing  the  annealing  are  degree  of  hard- 
ness, due  to  cold  working,  time  and  temperature.  While  the 
annealing  of  brass  is  a  simple  straightforward  proposition, 
it  requires  a  sympathetic  understanding  of  what  ails  the 
metal  to  treat  it  accordingly. 


Idle   Locomotives— Built   In    England   for  War  Service   in   Fnnct 
Too   Heavy   for   Service   in    England 
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so  that  there  will  be  no  misunderstanding  relative  to  the 
purposes  for  which  tlie  articles  are  ])repared. 

"There  is  an  old  sayini;.  "In  union  there  is  strength.' 
This  seems  to  be  the  case  with  our  technical  societies,  but  I 
have  noted  where  our  chapters  are  in  close  alliance  with 
other  technical  societies  in  their  own  communities  there  is 
always  a  successful  chaptir.  Further,  I  havi'  noted  that  our 
weaker  chapters  are  for  the  most  part  tho>e  which  exist  in 
C(Mnmunities  where  there  is  no  bond  of  union  between  the 
techni(al  societies.  In  view  of  this  condition  I  therefore 
strongly  recommend  to  the  various  cha|)tcTs  in  the  society 
that  they  make  every  possible  effort  to  co-of)erate  with  the 
various  technical  societies  in  other  connnunities  and  unite 
with   tlicin   by  alliance-   wherever   this  is  possible." 

The  following  are  abstracu  of  somi-  of  the  papers  pre- 
sented : 

Physical  Tej»ts  of  Hijrh  Speed  Steel 

BY   A.   H.   ilARCAMBAL 
.   Melallur>ii,-t.   PratI    &   "^  hitiiex    Co..   Hartfonl.   Conn, 

Transverse  tests  at  room  temperature  and  tensile  tests  at 
temperatures  ranging  from  room  temperature  to  1,200  deg. 
F.  were  conducted  on  two  types  of  liigh  sjRvd  steel,  namely, 
the  18  j)er  cent  tungsten,  1  }>er  cent  vanadium  type;  and  the 
14  |)er  cent  tungsten,  2  [)er  cent  vanadium  grade.  The  speci- 
mens were  given  different  hardening  treatment>.  and  after 
being  tested,  the  fractures  were  examined,  samples  file  tested, 
and  micrographs  made  on  samples  given  the  various  heat 
treatments. 

The  transverse  tests  showed  that  samy)les  (|Uenched  from 
a  high  temperature  and  drawn  to  1,100  (leg.  1".  [possessed 
the  necessar}-  hardness  and  gave  a  high  fd)re  stress,  showing 
almost  double  the  strength  of  specimens  cjuenched  from  the 
same  tem|)erature  and  not  drawn.  (^)uenching  into  a  bath  at 
1.100  deg.  F.  and  not  drawing,  gave  about  the  same  fibre 
stress  and  exactly  the  same  microstructure  as  samples 
quenched  into  oil  and  not  drawn.  Several  specimens  in  the 
undrawn  condition  could  not  be  tested,  due  to  the  ])resence 
of  grinding  cracks  caused  by  strains  in  the  material. 

Tensile  test  specimens,  cjuenched  from  a  high  temperature. 
and  drawn  to  1,100  deg.  F.,  showed  the  maximum  tensile 
strength  when  pulled  at  600  deg.  F.  Spei  imens  quenched 
from  the  high  temperature  and  not  drawn,  gave  about  70 
per  cent  of  the  tensile  strength  of  sample-  queiulied  from 
the  same  temperature  and  drawn  to  l.KKi  deg.  F.  before 
being  tested  at  room  temperature.  Specimens  given  the  high 
quenchinir  treatment,  but  only  drawn  to  450  deg.  F.  possessed 
onl\-  a  >liglitl\  higher  tensile  strength  than  specimens  in  the 
undrawn  condition. 

The  higher  vanadium  type  of  steel  gave  lower  transverse 
and  tensile  readings  than  the  IS  ])er  cent  tungsten  grade. 
This  was  due  to  some  extent  to  the  former  lyj)e  of  steel  not 
standing  as  high  a  (|uenching  temperature  as  the  higher 
tung.sten  type  of  steel,  tlui-i  being  s1iglitl\-  overheated,  as 
shown    1)\    the    frat  ture-. 

The  Toughness  of  lligli   Speed  Steels  as  xXffeeted 
hy  Their  Heat  Treatment 

in  M.  \.  (;R(>ssma\ 

^^^•l;^lIllr!ri^t.  Elerlrir   Allox    Steel  Coiiipanx.  ^  ouiiusI<i\mi.  (K 

Data  are  presented  constituting  the  results  of  toughness 
tests  on  two  high  speed  steels  of  lommon  analysis.  The 
tests  were  carried  out  on  an  impact  machine  of  the  Charp\- 
type,  on  test  bars  whidi  resembled  the  standard  Charpy  bar, 
un  notched. 

A  considerable  number  of  test  pieces  were  hardened  and 


drawn,  covering  the  quenching  range  from  1,700  to  2,250  deg. 
and  the  drawing  range  from  no  draw  to  1,100  deg.  For 
each  (|uenching  temperature  a  series  of  test  pieces  was  drawr. 
at  all  the  drawing  temperatures.  It  was  found  that  there  is 
a  certain  (|uenching  temperature  slightly  below  the  proper 
hardening  range  for  which  the  steel  is  brittle  on  bein;.- 
»|uenched  and  accjuires  no  tcuighness  on  being  drawn  up  t^ 
1,100  deg.  Below  this  quenching  range,  drawing  impart 
toughness  but  lowers  the  hardness.  Above  that  range,  draw- 
ing at  1.100  deg.  imparts  toughness  while  at  the  same  tim< 
developing  .<econdary  hardness.  The  toughness  tests  and  tho 
hardness  tests  were  carried  out  on  the  same  test  pieces. 

Curves  are  given  showing  the  changes  in  toughness  forth 
different  heat  treatments  and  the  change  in  scleroscope  hard 
ness  for  those  heat  treatments.    The  data  show: 

(1)  That  the  development  of  secondar)-  hardness  in  the 
proper  hardening  range  is  accompanied  by  an  acquiring  of 
toughness  which  may  properly  be  called  "secondary  tough- 
ness," and 

(2)  that  just  below  the  proper  hardening  range  there  is  a 
range  of  temperature  which,  while  giving  quite  gocxl  hard- 
ness, results  in  the  steel  beint;  brittle  and  remainins:  so  ^ven 
with  subsequent  drawing  to  1,100  deg. 

What  In.sulation  Will  Do  for  the  Heat  Treater 

BY  J.  T.  COWER 
Arni>lrona  (^ork   &    In>iilation   Co.,   f*itl>l)uri!li.  Pa. 

rile  benetits  which  are  derived  from  the  u.se  of  heat  insul- 
ating materials  can  hardly  be  over-estimated.  A  few  of  \hr 
most  prominent  of  the.se  are: 

(a)  Insulation  increase>  the  capacity  of  ecjuipment  with 
no  increase  in  fuel  consumption. 

(b)  Insulation  makes  temperature-  more  uniform  ;:. 
heated  e(|uipment.  ;    •  ■ 

((  )  Insulation  decreases  the  time  re(|uired  to  bring  equip 
nient  to  the  working  tem])erature. 

(d)  Insulation,  in  nian\-  cases,  lengthens  the  life  of  refra. 
tories   bv   eliminating   the   necessity    I'or  overheating   in   tin- 
c(»mbustion  diamber. 

(e)  Insulation  makes  more  comfortable  working  condi- 
tion- iiy  reducing  air  teni|ierature?  around  the  heated  ec|uip- 
nunt. 

Mir  various  factors  gcjverning  heat  losses  through  conduc- 
tion  an-  di-(us-ed   and   formulated   mathematicallv. 

(irin<ling  Sparks  as  a  Measure  of  Carhon  Content 

BY  D.  H.  STACKS 

Con-iihin$!  Melallur^riral   Enainei-r. 

Ihe  quality  of  iron  and  -teel  to  jiroduce  >parks  unJ  ' 
lertain  ((inditions  i-  acknowledged  as  ancient  hi.«ton,'.  \Vh<  i 
a  piece  of  iron  or  steel  is  pressed  against  a  fast  revolvii  ,' 
u'rinding  ulucl,  nniiute  j)articles  of  metal  are  removed  aii  1 
thrown  into  space  which  are  oljserved  as  Lines  of  Fire  an  1 
uhicli  -iiui  to  i)econie  molten  and  Imally  disappear — in  ca  ' 
of  an  almost  carbonless  iron — shajx-d  like  a  steel  need  ' 
with  the  i)oint  in  the  diredion  of  tlight  and  slightly  tippt  ! 
at  the  end  on  account  of  the  rapid  cooling  eff(-(t  of  the  atmo 
phere.  In  case  the  iron  contains  a  small  amount  of  carboi 
the  niedlelike  effect  is  broken  up  with  an  exi)losion  ai:  ! 
little  lines  of  tire  dart  out  of  what  was  originallv  the  needl  - 
like  bcxl}-.  .-\s  the  carl)on  increases,  these  secondarv  lines  >  i 
fire  again  explode  cau.-ing  further  subdivisions  and  the  acti"  i 
continues  as  the  carbon  increases,  until  all  that  can  be  o' - 
served  is  ;i  mass  of  explosions. 

When    steels    contain    alloys,    such    as    nickel,    chromiun 
vanadium.  mangane.<e,  etc.,  the  lines  of  fire  and  the  spar- 
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(.>:.)osions  are  more  or  less  interrupted  with  less  line  of  fire 
ai.  '  smaller  as  well  as  larger  explosions. 

i\hen  all  conditions  are  standardized,  and  by  the  use  of 

wn  standards  and  with  the  personal  e(|Uation  eliminated, 

inspection   of   steel   can   he   successfully   carried   out   by 

inu  the  unknown  composition  along  with  the  known  upon 

itcially  designed   automatic   machine  which   will  throw 

two  lines  of  fire  and  spark  explosions   simultaneously 

uch  a  manner  that  the  carbon  content  of  the  unknown 

1)0  plainly  ()b>erved  for  any  commercial  specification  of 

st<  1  commercially  accurate. 

ligures  which  represent  over  100  determinations  of  open- 
lu  ill  furnace  checks  and  factor}'  control  work  show  that 
thi  average  spark  carbon  results  are  identical  with  the  com- 
bu-'ion  carbon,  with  the  individual  determinations  checking 
on  :he  average  within  0.025  plus  or  minus  and  with  but  two 
extremes  of  0.04  and  0.05  per  cent  of  carbon  variation  from 
th(  -tandard  combustion  results. 

Tilt*  Electric  Furnace  as  It  Affects  Overall  Cost  of 
Heat  Treated  Parts 

BY  C.  L.  IPSEN 
n»'-iy:niiig  Engineer.  General  Elertrir  Conipan>,  Scheneolady.  N.^. 

In  the  development  of  steel  treating  furnaces  there  has 
ta-eii  a  progressive  change  from  one  form  of  heat  source  to 
another,  starting  with  wood  and  going  on  through  coal,  oil 
ami  gas,  to  electricity.  Each  change  has  been  to  a  higher 
priied  fuel,  indicating  that  there  are  factors  more  important 
than  fuel  costs  in  steel  treating.  A  table  is  given  showing 
the  over-all  cost  of  several  heat  treated  parts  and  the  per- 
(cniage  of  this  cost  that  is  chargeable  to  fuel.  A  small  im- 
jtnnement  in  quality,  reduction  in  rejections  or  saving  in 
suhsecjuent  operations  will  in  most  cases  cited  many  times 
offset  the  increased  cost  of  improved  heat  source. 

Lkctricity  is  the  ideal  heat  source  for  steel  treating  be- 
cause (1  )  the  temperature  of  heat  source  is  only  slightly 
hiiilur  than  parts  being  treated,  so  that  no  part  can  be  over- 
luated;  (2)  absolute  temperature  uniformity  can  be  main- 
tained; (3)  the  human  element  is  reduced  by  the  use  of 
iiourate  and  reliable  temperature  control. 

Ill  the  selection  of  any  furnace  first  consideration  should 
1)1'  iriven  to  co.«;t  and  (juality  of  finished  jwrt,  as  it  will  in 
\m>t  cases  show  that  the  highest  priced  heat  source  is  the 
lea>t  expensive. 

The  Eflicacy  of  Aiiiiealiiij;  Overstrained  Steel 

HY  I.  H.  CONDREY 

Pr.il'essor    of   Merhaniral    Ensjineerinji.    Mas.-.afhusett»    ln>litute    o( 
Te<linolu<:\.  Caniltridiio.   Mass. 

Steel  is  cumpo>ed  of  granules  of  crystalline  material  in- 
cln-cd  in  thin  envelojx's  of  non-cr\stalline  or  ''Amorphous 
cement."  Thi-  "amorphous  cement"  is  hard  and  stronii  but 
'•nule,  and  tends  to  impart  properties  to  the  metal  in  propor- 
tion to  the  quantity  ])resent. 

J'uring  overstrain  motion  occurs  between  adjacent  portions 
ot  ilK"  granules,  which  re>ults  in  tlie  transformation  of  some 
^^  lie  originally  crystalline  metal  into  the  amorphous  state. 
Hence,  overstrained  steel  becomes  harder  and  more  brittle. 
Tieii-e  le.-^s  resistant  to  sh(Rk.  lliese  are  unilesirable  ])roi)er- 
tJt'v    It  is  customary  to  anneal  many  steel  parts  periodically. 

'  ests  have  been  made  to  prove  the  efficacy  of  such  treat- 
•^H   t  and  the  results  lead  to  the  following  conclusions: 

1  Overstrain  of  metal  when  its  temperature  is  below  the 
"■a\-^formation  range  results  in  the  production  of  undesirable 
pn  j.erties  tending  to  render  the  metal  unfitted  to  withstand 
•""Uiilen  and  .'^hock  loads. 


2.  If  possible  such  effects  should  be  eliminated  for  the 
safety  of  tho.se  using  devices  which  have  been  so  abused. 

3.  Proper  annealing  suffices  to  completely  restore  the  nor- 
mal i)roperties  of  low  carbon  steel  even  after  the  most  severe 
overstrain. 

The  Heal  Treatment  of  Copper  and  Brass 

BY  F.  H.  HELRICEL 

Melalliir);i>l.    Motor   I'rodurt-   (!onipan\.    Detroit.    Mirh. 

The  heat  treatment  of  copper  and  brass,  like  the  training 
of  a  child,  begins  before  it  is  l>orn.  There  are  certain  ele- 
ments introduced  into  the  metals  from  tlie  ores  which  no 
amount  of  commercial  refining  will  eliminate  and  which 
almost  entirely  govern  the  quality  and  use  to  which  the 
metals  can  be  put. 

Copper  occurs  as  pure  metal,  and  as  sulphide  or  carbonate. 
It  is  first  roasted  and  then  reduced  to  metal,  much  as  iron 
is  reduced  in  the  blast  furnace  and  later  converted  to  steel 
in  the  open  hearth.  Very  few  impurities  are  present  in  copper. 
Zinc  occurs  as  sulphide  and  carbonate  and  is  reduced  by 
distillation.  It  is  from  zinc  that  most  of  the  impurities  of 
brass  are  obtained;  bismuth,  arsenic,  cadmium,  iron,  lead 
and  tin  occurring  most  often. 

lirass  is  manufactured  by  melting  up  copper  in  crucibles 
or  furnaces,  adding  to  it  scrap  brass  and  zinc  and  pouring, 
either  into  ca.stings  or  into  forms  for  further  working.  Every 
quality  that  a  brass  casting  must  possess  is  imparted  to  it 
by  its  chemical  comj)osition.  It  cannot  be  heat  treated.  Brass 
that  is  to  l>e  used  for  sheets,  strips,  tuljing,  etc.,  is  further 
rolled,  annealed,  pickled  and  the  process  repeated  until 
reduced  to  size. 

One  might  state  a>  final  and  conclusive  that  there  is  no 
such  thing  as  heat  treatment  of  co{)per  and  bra.ss,  that  it  (an 
only  be  annealed,  and  if  the  metals  were  pure  and  annealing 
conditions  ideal  that  would  be  .so.  However,  foreign  ele- 
ments in  brass,  intentional  or  otherwise,  almost  govern  its 
treatment.  Iron  and  lead  are  to  brass  what  phosphorus  and 
sulphur  are  to  steel,  as  to  machining  (}ualities,  hardness  and 
tensile  strength.  Manganese  plays  much  the  same  role  in 
each,  lirass  annealed  dead  soft,  containing  tin  or  iron,  has 
a  much  higher  tensile  strength  and  hardness  than  pure  brass. 
Other  factors  governing  the  annealing  are  degree  of  hard- 
ness, due  to  cold  working,  time  and  temiK-rature.  While  the 
annealing  of  brass  is  a  simple  straightforward  j)roposition. 
it  retjuires  a  sympathetic  understaiub'ng  of  what  ails  the 
metal  to  treat  it  accordini,dv. 
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The  Effect  of  Temperature  in  Case-Hardening* 

.,  .r^:-::.:\:,^:,,':  .,  ■■;      A   Discussion   of  the   Relation   of   Temperature   to 
;•■;.  :^  :  .:'     ;       Quality  of  Case  and  Core  in  the  Carbonizing  Process 

•  *^  BY  THEODORE  G.  SELLECK 


IN  discussing  this  subject  it  is  important  that  we  have  a 
clear  idea,  first  of  all,  as  to  what  is  meant  by  the  terms 
"case''  and  "core"'  of  carbonized  steel,  and  what  their 
physical  and  chemical  characteristics  are. 

In  all  carbonizing  operations  there  is  or  should  be  left  a 
portion  of  the  metal  in  its  original  condition;  that  is,  a  part  of 
the  metal  is  not  allowed  to  carbonize,  being  prevented  from 
so  doing  by  the  shortening  of  the  carbonizing  period;  hence 
the  steel  in  that  section  remains  or  should  remain  in  the  con- 
dition it  was  in  before  the  operation  began.  Such  section  of 
the  metal  is  called  the  "core,"  while  the  carbonized  and 
hardened  surface  is  called  the  "case." 

The  low  carbon  core  of  case-hardened  steel  imparts  the 
ductility  necessar>'  to  resist  breaking  strains,  while  the  case 
furnishes  a  hard  surface  for  resistance  to  wear,  this  combina- 
tion furnishing  parts  that  combine  those  two  important  qual- 
ities as  no  high  carbon  steel  could,  and  at  the  same  time  per- 
mitting rapid  and  easy  machining.  This  fact,  of  economical 
machining  of  parts  out  of  soft  material,  is  the  real  reason  for 
the  high  importance  case-hardening  has  attained  as  a  manu- 
facturing process. 

Proper  Heat  Treatment  Absolutely  Essential 

The  temperatures  at  which  the  steel  is  carbonized,  and 
heat  treated,  have  a  marked  effect  upon  the  physical  qualities 
of  both  the  case  and  core  since  the  operation  of  carbonizing, 
under  the  most  favorable  conditions,  always  leaves  the  metal 
in  a  condition  of  almost  absolute  ruin,  if  no  heat  treatment 
were  to  follow  the  carbonizing.  All  carbonized  steel  before 
receiving  heat  treatment  is  brittle  and  also  very  soft,  and  its 
physical  qualities  are  not  as  high  as  a  poor  grade  of  gray 
iron.  The  structure  is  coarsely  crystalline  throughout,  with 
no  definite  division  between  the  core  and  case  and  the  whole 
structure  seems  to  be  lacking  in  cohesion,  suggesting  to  the 
eye  something  that  is  just  ready  to  fall  apart  of  its  own  voli- 
tion. A  microscope  reveals  only  a  slight  difference  in  the 
conditions  visible  to  the  unaided  eye  and  shows  that  the 
structure  of  the  case  is  a  bit  closer  and  somewhat  finer 
grained.  The  lack  of  cohesion,  however,  is  more  pronounced 
when  observed  under  the  glass. 

In  order  to  make  this  metal  of  any  value,  it  becomes  neces- 
sary to  subject  it  to  heat  treatment.  If  the  highest  quality 
is  desired  in  the  structure  of  the  core,  the  heat  treatment  must 
be  at  such  a  temperature,  and  of  such  a  nature  as  will  place 
it  in  the  condition  found  before  the  operation  of  carbonizing 
disturbed  its  structure.  This  means  that  the  metal  must  be 
heated  slightly  beyond  its  critical  temperature  and  quenched. 
If  the  highest  quality  is  desired  in  the  case  also,  the  same 
treatment  must  be  repeated  for  the  higher  carbon  case. 

It  is  sometimes  the  practice  of  casehardeners  to  quench  steel 
directly  from  the  pot  at  temperatures  very  close  to  the  car- 
bonizing temperature.  While  this  sometimes  is  practiced 
without  any  serious  results,  it  is  bad  practice  and  parts  so 
treated  never  possess  anything  approximating  the  quality 
possible  were  they  handled  properly.  Other  casehardeners 
allow  the  parts  to  cool  slowly  in  the  pots  and  reheat  for  a 
single  quench.  In  such  cases,  great  economy  is  sometimes 
effected  if  the  loss  of  parts  through  failure  to  pass  final  tests 
does  not  absorb  all  the  saving  of  an  extra  quench. 

Quenching  from  the  pot  may  result  in  serious  losses,  as 

•Abstracted  with  permission  from  the  August  transactions  of  the  .\mer- 
ican    Society   for   Steel   Treating. 


will  be  seen  in  following  paragraphs,  and  the  single  quench 
treatment  may  bring  such  a  variety  of  troubles  that  it  would 
take  too  much  space  to  enumerate  them;  but  if  it  must  be 
done,  the  operator  should  know  first,  whether  the  core  or 
the  case  is  most  essential  to  the  value  of  the  part;  second, 
he  should  know  approximately  at  least,  the  carbon  content  of 
both  the  case  and  the  core;  and  his  treatment  should  be 
based  upon  one  or  the  other  for  there  is  no  one  temperature 
which  can  give  maximum  quality  to  both.  In  some  cases 
it  is  a  matter  of  getting  pieces  hard  without  reference  to  any 
special  quality  that  the  work  must  show,  and  in  such  cases 
it  is  of  little  use  to  give  advice;  but  to  the  casehardener  who 
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Fig.  1— Relation  of  Temperature  to  Carbon  Content  of  Carbonized 

Case 

has  quality  of  work  in  his  mind  the  writer  suggests  that  he 
always  make  sure  of  every  point,  especially  in  the  heat  treat- 
ment of  carbonized  part*,  for  as  shown,  carbonizing  itself 
absolutely  ruins  the  structure  of  steel.  Thus  it  is  up  to  the 
steel  treater  to  redeem  it. 

The  effects  of  high  temperatures,  both  in  carbonizing  and 
in  heat-treating,  are  more  marked  in  the  quality  of  the  case 
than  in  that  of  the  core,  because  the  core  is  always  the  same 
steel  after  carbonizing  that  it  was  before,  and  has  the  s;:me 
critical  point.  The  case,  however,  has  assumed  a  different 
chemical  constitution,  different  physical  qualities,  and  has 
become  a  complex  steel,  instead  of  a  simple,  homogeneous 
metal  that  it  was  in  ftie  beginning.  It  requires  a  more  exact 
knowledge  of  the  constitution  and  physical  qualities  of  the 
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steel  in  order  to  determine  the  treatment  it  should  have  for 
its  highest  refinement. 

Carbonized  steel  has  often  been  referred  to  as  a  "double 
steel,"  because  of  the  two  zones  of  "low  carbon"  and  "high 
carbon"  set  up  in  the  carbonizing  of  the  metal  but  it  is  more 
complex  than  a  simple  double  steel,  if  we  consider  the  condi- 
tions found  in  the  chemical  make-up  of  the  case  and  the 
various  physical  conditions  that  are  established  in  the  appli- 
cation of  heat  thereto  during  the  carbonizing  as  well  as  the 
heat  treating  operations. 

It  will  be  well  to  consider  here  something  of  the  manner  in 
which  the  case  is  made  up  and  its  true  relation  to  the  core. 
The  carburization  of  steel  is  produced  by  the  introduction  of 
carbon  into  the  metal  from  the  surface  toward  the  core.  Dur- 
ing this  introduction  of  carbon  that  element  is  always  more 
abundant  at  the  extreme  surface  than  it  is  at  any  point  be- 
tween the  surface  and  the  uncarbonized  core;  in  other  words, 
there  is  a  gradual  lessening  of  carbon  content  between  sur- 
face and  core,  and  no  abrupt  line  of  division  between  them. 
The  percentage  of  carbon  that  will  be  present  in  the  surface 
of  the  case  depends  most  largely  upon  the  carbonizing  tem- 
perature to  which  the  steel  was  subjected  and  partly,  to  the 
manner  and  nature  of  the  heat  treatment  given  it  subsequent 
to  carbonizing. 

Relation  of  Temperature  to  Carbon  Content 

The  chart,  illustrated  in  Fig.  1  shows  the  relative  amount 
of  carbon  that  steel  will  absorb  when  carbonized  at  various 
temperatures.  This  chart  is  based  upon  the  researches  of 
David  Flather,  who  in  1903  in  a  technical  journal,  stated 
that:  "Iron,  saturated  with  carbon  at  700  deg.  C.  can  contain 
only  0.50  per  cent  carbon;  at  900  deg.  C,  1.5  per  cent  carbon; 
at  1,100  deg.  C,  2.50  per  cent  carbon."  These  values  are 
given  as  for  the  saturation  of  the  iron  in  the  metal;  that  is, 
the  iron  at  those  temperatures  can  contain  the  percentage  of 
carbon  indicated.  In  the  application  of  the  carbonizing 
process  the  fact  should  be  remembered  that  there  is  al- 
ways a  saturation  of  the  metal  on  the  extreme  surface  and 
that  saturation  is  maintained  as  long  as  the  temperature  is 
maintained.  From  that  saturated  portion  of  the  metal  the 
carbon  diffuses  into  the  metal  just  as  water  will  diffuse  into 
wood  when  the  surface  of  the  wood  has  become  saturated 
with  it.  In  like  manner  does  the  carbon  find  its  way  into 
steel;  and  the  saturation  gives  way  to  gradual  diminution  of 
carbon  content  as  it  approaches  the  core. 

The  chart  in  Fig.  1  is  more  easily  understood  by  consid- 
ering the  theory  that  all  carbon  is  dissolved  at  the  surface  of 
the  steel  in  all  carbonizing  operations,  and  is  not  deposited 
from  gases  entering  the  metal. 

Some  of  the  phenomena  observed  in  the  manipulation  of 
the  process  seem  to  point  to  some  such  condition  existing  at 
the  surface  of  the  metal,  for  if  we  take  a  piece  of  carbonized, 
low  carbon  steel  from  the  carbonizing  pot  while  it  is  at  a 
carbonizing  temperature,  and  quench  it  quickly  enough  to 
avoid  any  possible  chance  of  the  carbon  burning  out  of  the 
metal  when  it  comes  into  contact  with  the  air,  and  have  the 
quenching  medium  a  very  fast  one,  such  as  brine  or  ice  water, 
^e  find  a  concentration  of  carbon  at  the  extreme  surface 
greater  than  ever  experienced  in  the  cooling  of  the  steel  in 
the  carbonizing  mixture  and  reheating,  or  even  in  the  or- 
dinary quenching  direct  from  the  pots.  The  carbon  is  there 
as  a  solid  solution  which  has  not  had  an  opportunity  to  dif- 
fuse into  the  metal,  and  it  is  always  there  in  a  percentage 
^ual  to  the  saturation  point  of  the  metal. 

This  saturation  and  diffusion  of  carbon  is  responsible  for 
the  frreat  complexity  of  the  case  referred  to;  it  establishes  in 
Ihe  carbonized  portion  or  case  what  are  recognized  as  three 
zones  of  varying  carburization.  These  are  shown  according  to 
their  carbon  content  as  the  hypo-eutectoid,  eutectoid,  and 
{>yper-eutectoid.  The  first  of  these  zones,  hypo-eutectoid, 
's  that  containing  the  lowest  percentage  of  carbon,  and  lies 


next  to  the  core;  its  carbon  content  is  under  0.87  per  cent; 
the  next,  or  eutectoid  zone,  is  that  portion  of  the  case  lying 
next  to  the  h>'po-eutectoid,  and  contains  0.90  to  0.95  per 
cent  carbon;  while  the  hyper-eutectoid  contains  above  0.95 
per  cent  of  carbon.  Thus  carbonization  at  temperatures  above 
900  deg.  C.  (1562  deg.  F.)  is  quite  sure  to  give  a  hyper- 
eutectoid  case,  and  lesser  temperatures  may  provide  a  case 
of  most  any  desired  carbon  content. 

In  practice  it  would  be  difficult  to  establish  an  exact  sched- 
ule of  temperatures  for  the  various  requirements  in  carbon 
content  but  if  we  carbonize  at  a  certain  temperature,  for  a 
certain  depth  at  least,  the  case  will  have  the  amount  of  carbon 
the  chart  indicates.  Such  depth  is  sometimes  so  slight  as  to 
make  it  difficult  to  get  a  chemical  analysis,  but  photomicro- 
graphs often  prove  such  values  in  quite  a  convincing  manner. 

After  steel  has  been  carbonized  its  heat  treatment  must  be 
governed  by  the  nature  of  the  service  that  it  will  be  obliged 
to  render.  If  a  hyper-eutectoid  case  has  been  established  and 
the  requirement  is  for  extreme  hardness  without  the  need  of 
any  particular  toughness  in  the  sharp  edges  or  the  lighter 
sections  of  the  material,  the  quench  for  the  case  should  be  at 
the  critical  temperature  of  approximately  1.00  per  cent  car- 
bon steel,  without  any  subsequent  draw;  but  if  the  wear  to 
which  the  parts  are  to  be  subjected  is  abrasive  in  character 
such  as  gears,  or  dies,  the  parts  should  be  given  a  draw  of 
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Fig.    2 — Curves    Showing    Comparative    Temperatures    Inside    and 
Outside    of     Boxes    During     Carbonizing    Operation* 

approximately  400  deg.  F. ;  the  exact  temperature  of  the  draw 
can  only  be  determined  when  the  scleroscope  or  Brinell  hard- 
ness requirement  is  known.  It  is  a  matter  usually  for  the  op- 
erator himself  to  determine  by  test,  since  there  are  always 
variations  in  steel,  and  in  conditions  within  the  shop  that 
make  it  impossible  to  establish  exact  rules  for  hardening 
steel  that  may  be  followed  successfully  by  all  steel  treaters. 

A  single  quench  for  carbonized  parts  always  should  be 
avoided  where  it  is  economically  possible,  and  never  should 
be  chanced  where  the  carbonizing  temperature  exceeds  1,650 
deg.  F.  (if  quenching  from  the  pot  is  necessar})  for  such 
practice  results  so  often  in  the  absolute  loss  of  parts  so  treated, 
that  the  chance  of  avoiding  trouble  is  too  small  to  be  worth 
considering.  v': 

Temperatures  of  Furnace  and  Carbonizing  Boxes 

A  chart  is  shown  in  Fig.  2  giving  the  comparative  tempera- 
tures inside  and  outside  of  carbonizing  boxes  during  carbon- 
izing operations;  these  are  composite  curves  made  from  a 
long  series  of  tests.  This  chart  shows  that  under  regular  con- 
ditions the  inside  of  carbonizing  boxes  is  at  a  much  lower 
temperature  than  that  of  the  furnace. 

There  are  conditions,  however,  when  an  excessive  tempera- 
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ture  is  established  inside  of  carbonizing  boxes,  and  will 
increase  there  even  after  the  temperature  of  the  furnace  has 
been  lowered.  One  such  test  is  shown  in  Fig.  3.  In  this 
case  it  will  be  noticed  that  the  temperature  inside  of  the  box 
was  higher  than  that  of  the  furnace  chamber  for  a  period 
of  more  than  3y>  hours,  and  while  the  furnace  temperature 
was  falling  rapidly,  the  box  temperature  was  rising  almost 
as  rapidly.  The  cause  of  this  condition  was  a  very  com- 
bustible carburizer  made  chiefly  from  coal  products  con- 
taining oil  and  other  hydrocarbons,  which  produced  gas  at 
very  low  temperatures  and  at  such  velocity  that  the  sealing 
of  the  box  was  of  no  use.  Fig.  4  shows  the  result  of  another 
test  of  the  same  character,  in  which  the  trouble  was  not 
caused  by  the  carburizer  but  by  an  imperfect  box.  In  this 
case  a  small  blow  hole  in  the  cast-iron  box  permitted  the 
entrance  of  enough  oxygen  to  stimulate  the  combustion  of  the 
organic  matter  of  which  the  carburizer  was  composed.  How- 
ever, in  the  composite  curve  (Fig.  2)  all  of  these  various  con- 
ditions are  represented  in  the  average  indicated. 

The  writer  does  not  wish  it  understood  that  he  considers 
tliis  composite  curve  a  fair  average  of  the  conditions  obtain- 
ing in  general  practice  of  the  carbonizing  process,  for  these 
tests  were  made  under  conditions  which  perhaps  would  not 
be  considered  the  average,  and  under  the  best  modern  shop 
conditions   a   better   result    than    this   should    be   shown   by 
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Fig.    3 — Curves    Showing    Excessive    Temperature    Established    In- 
side Carbonizing   Boxes  After  Furnace  Temperature   Has 
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similar  tests.  The  author  believes  that  in  the  average  case- 
hardening  plant  the  operator  is  very  much  off  in  his  estimate 
of  the  time  required  to  bring  carbonizing  boxes  to  the  tem- 
perature of  the  furnace,  as  indicated  by  his  pyrometer,  es- 
pecially when  little  care  is  shown  in  the  proper  placing  of 
the  thermocouple.  If  some  operators  would  take  the  pains 
to  check  up  on  themselves,  they  would  meet  some  surprises. 
In  these  charts  it  will  be  noticed  that  the  variation  of  tem- 
perature between  the  inside  and  outside  of  the  boxes  was 
very  pronounced,  sometimes  for  several  hours,  and  the  com- 
posite curve  shows  that  as  an  average,  there  was  a  difference 
between  the  two  temperatures  of  about  125  deg.  after  4  hours 
of  heat. 

The  boxes  used  in  these  tests  were  of  standard  size,  of  the 
following  inside  measurements:  4  in.  wide,  6  in.  deep  and 
18  in.  long.  Various  kinds  of  carburizers  were  used  to  deter- 
mine the  comparative  heat  conductivity  of  the  various 
compounds. 

The  relation  of  temperature  to  the  quality  of  case  and  core 
is  a  very  direct  one.  as  indicated  by  the  straight  carbon  line 
shown  in  the  chart  in  Fig.  1.    This  is  for  the  carbon  content 


of  the  case  and  should  indicate  to  the  operator  the  heat  treat- 
ment of  the  case.  In  Fig.  5  is  shown  the  quenching  tempera- 
tures of  steels  of  various  carbon  content,  which  will  be  useful 
to  the  operator  who  desires  knowledge  of  the  proper  tem- 
perature for  the  refinement  of  the  core  or  case.  This  chart 
does  not  take  into  consideration  the  presence  of  any  alloying 
elements  in  the  metal. 

No  Hard  and  Fast  Rule  for  Heat  Treatment 

There  are  no  hard  and  fast  rules  for  the  treatment  of  car- 
Ijonized  steel,  beyond  that  of  the  strict  observance  of  tiie 
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critical  temperatures  of  the  metal.  This  is  at  times  difficuU 
to  determine  without  scientific  apparatus  for  the  purpose,  and 
the  average  case-hardener  can  not  avail  himself  of  the  use 
of  those  important  and  expensive  instruments;  so  it  becomes 
necessary  for  him  to  use  common-sense,  and  proceed  slowly 
in  all  his  operations  until  they  are  demonstrated  to  be  right. 
Where  a  critical  point  is  in  question,  and  no  equipment  for 
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determining  it  is  at  hand,  practical  tests  should  be  made  un- 
til the  fracture  of  the  metal  indicates  the  proper  tempera- 
ture. It  is  always  better  to  sacrifice  a  few  parts  for  the  es- 
tablishing of  proper  heat  treatment  than  it  is  to  go  alead 
blindly  and  perhaps  sacrifice  hundreds  of  valuable  pieces 
later  on. 


Wheel  Lathe  Tool-Holders  for  Use  With  High-Speed  Steel  Tool  Bits 


THE  day  of  the  solid  high-speed  steel  tool  for  wheel 
lathes  has  passed,  owing  to  the  excessive  cost  of  the 
steel,  difficulty  in  handling  heavy  tools  and  loss  due  to 
breakage.  Several  forms  of  tool-holders  have  been  developed 
from  time  to  time,  using  high-speed  steel  tool  bits  and  thereby 
ol)taining  maximum  service  from  the  high-speed  steel. 
Among  these  tool-holders,  the  two  illustrated  have  been  de- 
veloped on  a  large  eastern  railroad  and  demonstrated  their 
value  by  more  than  two  years'  continuous  service.  These 
tool-holders  have  several^advantages  over  some  of  the  other 
kinds  developed.  In  the  first  place,  the  tool  bits  are  solid 
pieces  of  high-speed  steel  made  without  holes.  This  is  an 
important  feature  for  two  reasons:  each  tool  bit  can  be 
readily  heat  treated  with  less  danger  of  breaking  than  if  it 
was  drilled  for  a  clamping  bolt;  in  addition,  when  the  tool 
bit  is  worn  down  as  far  as  practicable  in  the  tool-holder,  it 
can  be  drawn  out  into  smaller  tool  bits  and  thus  entirely 
used  up.  This  would  be  impossible  had  the  tool  bit  been 
drilled. 

In   common   with   other  tool-holders,   the   two   illustrated 


even  necessary  to  loosen  and  retighten  clamping  bolts  when 
removing  the  tool  bits  for  grinding.  They  are  readily  re- 
leased from  the  tool-holders  without  touching  the  clamping 
l)olts  and  are  just  as  easily  replaced." 

Holder  for  Round  Nose  Roughing  Tool 

Reference  to  Fig.  1  will  show  the  general  arrangement  and 
details  of  the  tool-holder  and  tool  bit  used  in  taking  roughing 
cuts.  This  tool-holder  is  made  of  hammered  axle  steel  in 
two  styles,  right  and  left,  the  details  shown  being  for  the 
left-hand  holder.  The  body  of  the  holder  A  is  slotted  at  the 
right-hand  end  to  receive  tool  bit  B,  which  is  shaped  as  indi- 
cated and  carefully  heat  treated  to  stand  up  under  the 
heaviest  cuts.  The  tool  bit  is  backed  by  a  tapered  wedge  C, 
having  teeth  cut  on  the  back  as  shown  in  the  detailed  view. 
Wedge  C  can  be  operated  up  and  down  for  loosening  or 
tightening  the  tool  bit  by  means  of  a  pinion  on  shaft  D 
revolved  by  lever  E.  One  end  of  D  is  supported  by  a  bearing 
in  A  and  the  other  end  by  sleeve  F.  The  lateral  play  of  D 
is  also  adjusted  by  sleeve  F.    Lever  E  fits  on  the  squared 
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Fig.  1 — General  Arrangement  and   Details  of  Left-Hand  Wheel     Lathe  Roughing  Tool  Holder 


have  the  important  advantage  of  greatly  facilitating  grind- 
ing. It  is  true  that  the  roughing  out  of  wheel  lathe  tools  is 
commonly  done  in  the  toolroom  on  some  form  of  tool  grind- 
ing machine,  but  very  often  it  is  necessary  for  the  wheel 
lathe  operator  to  touch  up  the  top  surface  of  the  tool  at  the 
cutting  edge  in  order  to  secure  the  beet  results.  It  is  some- 
thing of  an  effort  to  carry  a  solid  lathe  tool  18  in.  long, 
niade  of  IJ/2  in.  by  3  in.  stock,  to  the  grinding  wheel  and 
hack  again,  to  say  nothing  of  manipulating  it  during  the 
grinding  operation.  Moreover,  unless  two  trips  are  made, 
hoth  the  right  and  left  hand  tool  must  be  carried  at  the  same 
time.  As  one  lathe  operator  with  many  years'  experience 
said,  "These  tool-holders  are  great  time  and  labor  savers. 
I  get  more  work  out  of  the  machine  and  at  less  effort  on  my 
part  by  keeping  the  tool  bits  in  first-class  cutting  condition. 
There  are  no  more  heav>'  tools  to  carry  around  and  it  is  not 


end  of  D  and  is  held  in  place  by  means  of  a  small  washer  G 
and  a  5/16-in.  machine  screw.  Parts  /,  H  and  K  provide 
a  spring  button  to  enter  the  radial  drilled  holes  in  A  and 
hold  the  lever  in  whatever  position  is  desired.  Stop  pins, 
3/16  in.  in  diameter,  limit  the  swing  of  lever  E  as  shown. 
Should  the  tool  post  clamping  bolts  be  insufficient  to  pre- 
vent the  tool-holders  from  slipping  back  under  heavy  cuts, 
crossbar  L  is  provided  and  can  be  inserted  in  the  2^-in.  by 
1-in.  slot  in  body  A.  With  this  crossbar  held  against  suitable 
stops  by  auxiliary  clamps,  the  tool-holder  can  be  held  rigidly 
under  the  heaviest  cuts. 


Hold 


er 


for   Finishing   Tools 

The  general  arrangement  and  details  of  a  device  for  hold- 
ing forming  or  finishing  tool  bits  are  shown  in  Fig.  2  and 
only  one  style  of  holder  is  required  for  both  right  and  left- 
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ture  is  established  inside  of  carbonizing  boxes,  and  will 
increase  there  even  after  the  temperature  of  the  furnace  has 
been  lowered.  One  such  test  is  shown  in  Fig.  3.  In  this 
case  it  will  be  noticed  that  the  temperature  inside  of  the  box 
was  higher  than  that  of  the  furnace  chamber  for  a  period 
of  more  than  3^  hours,  and  while  the  furnace  temperature 
was  falling  rapidly,  the  box  temperature  was  rising  almost 
as  rapidly.  The  cause  of  this  condition  was  a  very  com- 
bustible carburizer  made  chiefly  from  coal  products  con- 
taining oil  and  other  hydrocarbons,  which  produced  gas  at 
very  low  temperatures  and  at  such  velocity  that  the  sealing 
of  the  box  was  of  no  use.  Fig.  4  shows  the  result  of  another 
test  of  the  same  character,  in  which  the  trouble  was  not 
caused  by  the  carburizer  but  by  an  imperfect  box.  In  this 
case  a  small  blow  hole  in  the  cast-iron  box  permitted  the 
entrance  of  enough  oxygen  to  stimulate  the  combustion  of  the 
organic  matter  of  which  the  carburizer  was  composed.  How- 
ever, in  the  composite  curve  (Fig.  2)  all  of  these  various  con- 
ditions are  represented  in  the  average  indicated. 

The  writer  does  not  wish  it  understood  that  he  considers 
this  composite  curve  a  fair  average  of  the  conditions  obtain- 
ing in  general  practice  of  the  carbonizing  process,  for  these 
tests  were  made  under  conditions  which  perhaps  would  not 
be  considered  the  average,  and  under  the  best  modern  shop 
conditions   a   better   result   than   this   should   be   shown   by 
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Fig.    3 — Curves    Showing    Excessive    Temperature    Established    In- 
side   Carbonizing    Boxes   After   Furnace   Temperature    Has 

Been   Lowered 

similar  tests.  The  author  believes  that  in  the  average  case- 
hardening  plant  the  operator  is  very  much  off  in  his  estimate 
of  the  time  required  to  bring  carbonizing  boxes  to  the  tem- 
perature of  the  furnace,  as  indicated  by  his  pyrometer,  es- 
jjecially  when  little  care  is  shown  in  the  proper  placing  of 
the  thermocouple.  If  some  operators  would  take  the  pains 
to  check  up  on  themselves,  they  would  meet  some  surprises. 
In  these  charts  it  will  be  noticed  that  the  variation  of  tem- 
perature between  the  inside  and  outside  of  the  boxes  was 
very  pronounced,  sometimes  for  several  hours,  and  the  com- 
posite curve  shows  that  as  an  average,  there  was  a  difference 
between  the  two  temf)eratures  of  about  125  deg.  after  4  hours 
of  heat. 

The  boxes  used  in  these  tests  were  of  standard  size,  of  the 
following  inside  measurements:  4  in.  wide,  6  in.  deep  and 
18  in.  long.  Various  kinds  of  carburizers  were  used  to  deter- 
mine the  comparative  heat  conductivity  of  the  various 
compounds. 

The  relation  of  temperature  to  th«  quality  of  case  and  core 
is  a  very  direct  one,  as  indicated  by  the  straight  carbon  line 
shown  in  the  chart  in  Fig.  1.    This  is  for  the  carbon  content 


of  the  case  and  should  indicate  to  the  operator  the  heat  treat- 
ment of  the  case.  In  Fig.  5  is  shown  the  quenching  tempera- 
tures of  steels  of  various  carbon  content,  which  will  be  useful 
to  the  operator  who  desires  knowledge  of  the  proper  tem- 
perature for  the  refinement  of  the  core  or  case.  This  chart 
does  not  take  into  consideration  the  presence  of  any  alloying 
elements  in  the  metal. 

No  Hard  and  Fast  Rule  for  Heat  Treatment 

There  are  no  hard  and  fast  rules  for  the  treatment  of  car- 
Ijonized   steel,  bevond   that   of  the  strict  observance  of  the 
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4 — Curves  Showing  Temperatures   Inside  and   Outside  of  Car- 
bonizing    Box,    the     Box     Being     Imperfect 


critical  temperatures  of  the  metal.  This  is  at  times  difficult 
to  determine  without  scientific  apparatus  for  the  purpose,  and 
the  average  case-hardener  can  not  avail  himself  of  the  use 
of  those  important  and  exjjensive  instruments;  so  it  becomes 
necessar)'  for  him  to  use  common-sense,  and  proceed  slowly 
in  all  his  operations  until  they  are  demonstrated  to  be  right. 
Where  a  critical  point  is  in  question,  and  no  equipment  for 
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determining  it  is  at  hand,  practical  tests  should  be  made  un- 
til the  fracture  of  the  metal  indicates  the  proper  tempera- 
ture. It  is  always  better  to  sacrifice  a  few  parts  for  the  es- 
tablishing of  proper  heat  treatment  than  it  is  to  go  ahead 
blindly  and  perhaps  sacrifice  hundreds  of  valuable  pieces 
later  on. 


Wheel  Lathe  Tool-Holders  for  Use  With  High-Speed  Steel  Tool  Bits 


THE  day  of  the  solid  high-speed  steel  tool  for  wheel 
lathes  has  passed,  owing  to  the  excessive  cost  of  the 
steel,  difficulty  in  handling  heavy  tools  and  loss  due  to 
breakage.  Several  forms  of  tool-holders  have  been  developed 
from  time  to  time,  using  high-speed  steel  tool  bits  and  thereby 
obtaining  maximum  service  from  the  high-speed  steel. 
Among  these  tool-holders,  the  two  illustrated  have  been  de- 
veloped on  a  large  eastern  railroad  and  demonstrated  their 
value  by  more  than  two  years'  continuous  service.  These 
tool-holders  have  several  advantages  over  some  of  the  other 
kinds  developed.  In  the  first  place,  the  tool  bits  are  solid 
pieces  of  high-speed  steel  made  without  holes.  This  is  an 
important  feature  for  two  reasons:  each  tool  bit  can  be 
readily  heat  treated  with  less  danger  of  breaking  than  if  it 
was  drilled  for  a  clamping  bolt;  in  addition,  when  the  tool 
bit  is  worn  down  as  far  as  practicable  in  the  tool-holder,  it 
can  be  drawn  out  into  smaller  tool  bits  and  thus  entirely 
used  up.  This  would  be  impossible  had  the  tool  bit  been 
drilled. 

In   common   with   other  tool-holders,   the   two   illustrated 


even  -necessary  to  loosen  and  retighten  clamping  bolts  when 
removing  the  tool  bits  for  grinding.  They  are  readily  re- 
leased from  the  tool-holders  without  touching  the  clamping 
bolts  and  are  just  as  easily  replaced." 

Holder  for  Round  Nose  Ronghing  Tool 

Reference  to  Fig.  1  will  show  the  general  arrangement  and 
details  of  the  tool-holder  and  tool  bit  used  in  taking  roughing 
cuts.  This  tool-holder  is  made  of  hammered  axle  steel  in 
two  styles,  right  and  left,  the  details  shown  being  for  the 
left-hand  holder.  The  body  of  the  holder  A  is  slotted  at  the 
right-hand  end  to  receive  tool  bit  B,  which  is  shaped  as  indi- 
cated and  carefully  heat  treated  to  stand  up  under  the 
heaviest  cuts.  The  tool  bit  is  backed  by  a  tapered  wedge  C, 
having  teeth  cut  on  the  back  as  shown  in  the  detailed  view. 
Wedge  C  can  be  operated  up  and  down  for  loosening  or 
tightening  the  tool  bit  by  means  of  a  pinion  on  shaft  D 
revolved  by  lever  E.  One  end  of  D  is  supported  by  a  bearing 
in  A  and  the  other  end  by  sleeve  F.  The  lateral  play  of  D 
is  also  adjusted  by  sleeve  F.    Lever  E  fits  on  the  squared 


Fig.   1 — General  Arranoement   and    Details  of  Left- Hand   Wheel     Lathe  Roughing  Tool   Holder 
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have  the  important  advantage  of  greatly  facilitating  grind- 
ing. It  is  true  that  the  roughing  out  of  wheel  lathe  tools  is 
commonly  done  in  the  toolroom  on  some  form  of  tool  grind- 
ing machine,  but  very  often  it  is  necessary  for  the  wheel 
lathe  operator  to  touch  up  the  top  surface  of  the  tool  at  the 
cutting  edge  in  order  to  secure  the  beet  results.  It  is  some- 
thing of  an  effort  to  carry  a  solid  lathe  tool  18  in.  long, 
made  oi  V/z  in.  by  3  in.  stock,  to  the  grinding  wheel  and 
back  again,  to  say  nothing  of  manipulating  it  during  the 
grinding  operation.  Moreover,  unless  two  trips  are  made, 
both  the  right  and  left  hand  tool  must  be  carried  at  the  same 
time.  As  one  lathe  operator  with  many  years'  experience 
said,  "These  tool-holders  are  great  time  and  labor  savers. 
I  get  more  work  out  of  the  machine  and  at  less  effort  on  my 
part  by  keeping  the  tool  bits  in  first-class  cutting  condition. 
There  are  no  more  heavy  tools  to  carry  around  and  it  is  not 


end  of  D  and  is  held  in  place  by  means  of  a  small  washer  G 
and  a  5/16-in.  machine  screw.  Parts  /,  H  and  K  provide 
a  spring  button  to  enter  the  radial  drilled  holes  in  A  and 
hold  the  lever  in  whatever  position  is  desired.  Stop  pins, 
3/16  in.  in  diameter,  limit  the  swing  of  lever  E  as  shown. 
Should  the  tool  post  clamping  bolts  be  insufiicient  to  pre- 
vent the  tool-holders  from  slipping  back  under  heavy  cuts, 
crossbar  L  is  provided  and  can  be  inserted  in  the  2^-in.  by 
1-in.  slot  in  body  A.  With  this  crossbar  held  against  suitable 
stops  by  auxiliar\'  clamps,  the  tool-holder  can  be  held  rigidly 
under  the  heaviest  cuts. ....    .,. 

Holder   for   Finishing   Tools 

The  general  arrangement  and  details  of  a  device  for  hold- 
ing forming  or  finishing  tool  bits  are  shown  in  Fig.  2  and 
only  one  style  of  holder  is  required  for  both  right  and  left- 
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hand  tool  bits.  As  in  the  previous  case,  the  body  /  is  made 
of  hammered  axle  steel  to  the  shape  shown  with  one  jaw 
indicated  at  a.  Part  2,  shown  in  heavier  lines,  is  a  machined 
forging  composed  of  jaw  b,  a  circular  body  and  a  lever  arm 
drilled  and  tapped  for  a  1  >^-in.  set  screw  j.  This  set  screw 
extends  through  a  l-K-in.  hole  in  body  /  and  bottoms  on 
the  opposite  side  of  the  2-in.  slot  shown.  Tightening  set 
screw  s  by  means  of  a  socket  wrench  will  bring  jaws  a  and  h 
together  and  exert  heavy  pressure  on  forming  tool  4.  Loosen- 
ing the  set  screw  will  enable  the  forming  tool  to  l)e  quickly 
and  easily  removed.  Forming  tool  4  is  provided  for  finishing 
the  flange  and  part  of  the  tread,  tool  5  forming  the  remainder 
of  the  tread  and  the  chamfer.  In  handling  the  tool-holder 
part  2  is  prevented  from  falling  out  of  body  /  by  means  of 
strap  6  held  by  two  5/16-in.  fillister  head  screws  7.  This 
arrangement  is  plainly  shown  in  the  drawing.  To  facilitate 
machining  part  2  a  15/16-in.  hole  is  drilled  as  shown  and 
this  hole  is  later  filled  by  driving  in  plug  8.  As  in  the  pre- 
vious case,  the  234-in.  by  1  3/16-in.  slotted  hole  in  body  / 
is  intended  to  provide   auxiliary  means   for  clamping  the 

tool  in  place. 

The  construction  of  these  tool-holders  is  such  as  to  hold 
the  tool  bits  and  forming  tools  with  great  firmness  under 
heavy  cuts,  at  the  same  time  permitting  their  ready  removal 
for  changing  or  grinding.    When  the  tool  bits  are  new,  they 


rest  on  the  bottom  against  the  wheel  lathe  tool  post,  but  as 
they  become  worn  down  by  grinding,  filler  blocks  are  inserted 
to  keep  the  cutting  edges  at  the  required  height.  Reference 
to  Fig.  3  shows  the  actual  appearance  of  two  tool-holders 


Fig.  3— Tool   Holders,  Tool    Blt»  and   Filling    Blocks 

which  have  just  been  removed  from  the  lathe.  Several  tool 
bits,  filling  blocks  and  forming  tools  used  with  the  holders 
also  are  shown. 
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Fig.   2— Forming   and    Finishing   Tool   Holder,   Made   In   One   Style  Only 


OekUr- 


Heavy  Car  Wheel  Boring  Machine 


THE  latest  addition  to  the  line  of  heavy  railroad  tools 
made  by  the  Betts  Machine  Company,  Rochester,  N.  Y., 
is  a  heavy  duty,  52-in.  car  wheel  boring  and  facing  ma- 
chine, illustrated.  This  machine  is  designed  and  constructed 
so  as  to  cover  the  range  of  requirements  of  both  manufac- 
turing and  repair  shops,  for  car  building  and  railway  repair 


Betts  52-ln.   Car  Wheel    Boring   and    Facing    Machine 

shop  work,  and  is  a  rapid  production  machine  for  manu- 
facturing  purposes. 

The  bed  and  frame  is  one  massive  casting  which  is  ex- 
ceptionally rigid  and  the  machine  is  designed  to  meet  suc- 
es>fully  the  stresses  of  modern  high  production.  While  the 
dtsign  is  massive  and  the  construction  heavy,  special  atten- 
tion was  given  to  extreme  simplicity  as  well  as  ease  of  opera- 
tion which  in  turn  reflects  itself  in  increased  output. 

The  machine  is  furnished  to  be  driven  either  through  a 


single  pulley,  or  direct  connected  to  a  constant  speed  or 
variable  speed  motor.  The  necessary  speed  changes  to  give 
face  plate  revolutions  of  10.2,  13.9,  20.4  and  30.7  per 
minute,  are  obtained  by  means  of  hardened  sliding  steel 
gears,  running  in  oil.  The  two  short  levers  shown  on  the 
photograph  are  used  for  obtaining  the  four  speed  changes 
and  they  are  interlocked  in  such  a  way  that  no  two  sets  of 
gears  can  be  in  mesh  at  the  same  time. 

The  table  is  proportionately  heavy,  revolves  on  a  wide 
bearing  and  has  an  extra  large  spindle  running  in  bronze 
bushed  bearing.  The  spindle  is  provided  with  a  locking 
collar  at  the  lower  end  to  prevent  lifting  and  great  care  has 
been  taken  to  insure  proper  and  adequate  lubrication  for 
all  revolving  parts. 

The  table  is  equipped  with  a  five-jaw  chuck,  built  in  and 
a  part  of  the  table.  This  chuck  is  both  universal  and  in- 
dependent, and  readily  adjustable  for  wheels  of  any  size 
within  the  range  of  the  machine.  Five  stations  are  pro- 
vided for  operating  this  chuck,  so  that  one  of  them  will  be 
convenient  to  the  operator  regardless  of  where  he  stops  the 
table.  The  long  lever  shown  just  at  the  right  of  the  table 
is  used  for  operating  the  friction  clutch  and  brake,  whereby 
the  operator  can  start  and  stop  the  machine  in  the  minimum 
time. 

The  boring  ram  is  of  large  diameter,  with  an  exceptionally 
long  bearing  in  the  frame.  The  six  automatic  boring  and 
facing  feeds  are  obtained  by  means  of  a  two-step  cone  and 
triple  hardened  sliding  steel  gears,  so  arranged  that  change 
from  roughing  to  finishing  can  be  made  instantly.  The 
boring  ram  has  an  easy  hand  adjustment  which  is  facilitated 
by  a  counterweight  contained  within  the  machine. 

When  so  desired,  this  machine  can  be  equipped  with  a 
facing  ram  which,  however,  does  not  show  in  the  photo- 
graph. This  ram  is  so  constructed  that  the  facing  head  is 
supported  close  to  the  cut,  enabling  much  heavier  cuts  to  be 
taken.  Also  it  is  so  constructed  that  it  can  l)e  slid  back 
entirely  out  of  the  way  when  chucking  the  largest  diameter 
wheels. 

The  machine  is  regularly  equipped  with  a  quick-acting, 
powerful,  pneumatic  crane  for  handling  the  wheels  in  and 
out  of  the  machine.  This  crane  can  be  furnished  to  operate 
by  individual  motor  or  belt  if  so  desired. 

A  strong  feature  of  this  new  design  is  the  ease  of  control 
by  the  workman.  Ever\'  lever,  including  the  starting  and 
stopping  lever  and  the  speed  changing  levers  as  well  as  the 
devices  for  changing  feeds  and  the  hand  adjustment  of  the 
boring  ram  are  within  easy  reach  by  the  operator  frwn  one 
position  and  the  friction  clutch  and  brake  provides  a  simple 
control  that  is  most  effective.     .  .  i 
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liaiul  tool  l)its.    As  in  tlu'  |)ri'vi()us  case,  the  l)ocly  /  is  niade      rest  on  the  l)()ttom  against  tlic  ulicol  lathe  ttnil  post,  hut  as 

of   haninit'reil   axle  steel   to  the  shape   shown   with  one  jaw      they  become  worn  down  hy  grindinj^,  filler  hkxks  are  inserted 

indicated  at  «/.    I'art  _',  shown  in  heavier  lines,  is  a  machined      U)  keep  the  euttinji  edyes  at  the  recjuired  height.    Reference 

fori^int:  composed  of  jaw  />,  a  circular  hody  and  a  K-ver  arm      to  Kiij.  .>   shows  the  actual   aj)pearance  of  two  tool-holders 

tlrilled  anil  la|)ped  for  a  1  '  s-in.  set  screw   ,\      This  ,-et  >crew 

extends   through   a    l'^4-in.   hole   in   body    /    and   bottoms  on 

the   opposite    sitle   of   the    2-in.    slot    shown.      liuhteiiiiiiz    set 

screw  ,^  l)V  means  of  a  socket  wrench  will  brinii  jaw<  </  and  l> 

to.m'ther  anil  exert  heavy  j)ressure  on  formim;  tiH)l   /.    Loosen- 

inu'  the  >et  >crew  will  enalde  the  forming  tool  to  lie  quickly 

and  easil\   removed.    Forming  tool    /  is  ])roviileil  for  tinishinL; 

the  thuiLie  and  part  of  the  tread,  tool   ^  formiiiij;  the  remainder 

of  the  tread  and  the  chamfer.      In  handlinu'  tiie  tool-holder 

part  -'  i-  i>revented  from   falliut:  out  of  body    /   1>\'  means  of 

straj)  o   held   by  two  .^    lo-in.    t'dlister  head   screws   7.      This 

arrangement  i-  plainly  >hown  in  the  drawing.     To  facilitate 

machininLj  part   _'  a   15    lo-in.  hole  is  drilled  as  shown  and 

this  hole  is  later  tilled  b\   drivini;  in  pluu;  A".    As  in  the  ])re- 

viiHis  case,  the  2  '  ..-in.  l)y  1   .-l    lo-in.  slotted  hole  in  binlv  / 

is   intendeil    to    provide    auxiliary    means    for    damping    the 

t(X)l  in  place. 

The  construction  of  tiuse  tiM)l-holilers  is  such  as  to  hold 
the  tool   bits  luid   formins?  tools   with   j^reat   t'lrmness  under      which  have  just  been  removed   from  the  lathe.    Several  tool 
heavy  cuts,  at  the  .same  time  permittiui:  their  ready  removal      l)its.   tilling  l)liKks  and   forming;  tools  used  with  the  holders 
for  chanizinu  or  trrindinti.    When  the  tool  l)its  are  new,  thev      also  are  shown. 


Fig.    3 — Tool    Holders,   Tool    Bits    and    Filling    Blocks 
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Heavy  Car  W  heel  Borinjj;  Machine 


THI'.  latest  addition  to  the  line  of  heavy  railroad  tcwls 
made  h\  the  Hetts  Machine  Company,  Rcxhester,  X.  Y., 
is  a  heavy  duty.  52-in.  car  wheel  horiny  and  facinjr  ma- 
(liine,  illustrated.    This  machine  is  designed  ;ind  constructed 
-o  as  to  cover  the  ran,t;e  of  re(|uirements  of  both   manufac- 
Uirinti  and  repair  shops,  for  car  ljuildinti  and  railway  repair 


Betts   52-ln.    Car   Wheel    Boring    and    Facing    Machine 

>'(>]!  work,  and  is  a  ra|)i(l  production  machine  for  nianu- 
l^turini;    |)urpose>. 

rile  hed  and  frame  is  one  massive  casting  which  is  ex- 
C';)tionally  rit;id  and  the  machine  is  de>i^ned  to  meet  suc- 
c-^fullv  the  stresses  of  modern  hiiih  production.  While  the 
<1  Mt^n  is  massive  and  the  construction  heavy,  special  atten- 
ti  n  was  yiven  to  extreme  simjjlicity  as  well  as  ea.se  of  opera- 
ti  n  which  in  turn  reflects  itself  in  increased  output. 

The  machine  is  furnished  to  be  driven  either  through  a 


single  pulley,  or  direct  connected  to  a  constant  speed  or 
variai)le  s|)eed  motor.  The  neces-ary  speed  changes  to  give 
face  plate  revolutions  of  10.2.  1.-1.9.  20.4  and  M)J  |»er 
minute,  are  obtained  by  means  of  hardened  sliding  steel 
gears,  running  in  oil.  Ihe  two  short  levers  shown  on  the 
photograph  are  used  for  oljtaining  the  four  speed  changes 
and  they  are  interlocked  in  such  a  way  that  no  two  sets  of 
gears  can  be  in  mesh  at  the  same  time. 

The  table  is  j)roportionately  heavy,  revolves  on  a  wide 
bearing  and  has  an  extra  large  .spindle  running  in  bronze 
bu>hed  l)earing.  The  spindle  is  ])rovided  with  a  locking 
collar  at  the  lower  end  to  prevent  lifting  and  great  care  has 
lieen  taken  to  insure  proj)er  and  ade<|uate  lubrication  for 
all    revolving   ])arts. 

The  taljle  is  e(iui|)ped  witii  a  five-jaw  ( hut  k,  built  in  and 
a  part  of  the  table.  This  duu  k  i>  both  universal  and  in- 
de|)en(lent.  and  readilx  a(lju>table  for  wheels  (jf  any  .size 
within  tlie  range  of  the  macliine.  I'ive  station.-  are  pro- 
vided for  o|)erating  this  chuck.  m>  that  one  of  them  will  be 
convenient  to  the  o|)erator  regardles>  of  where  he  .-tops  the 
table.  The  long  lever  shown  just  at  the  right  of  the  table 
is  used  for  c)])erating  the  friction  clutch  and  brake,  whereby 
the  operator  can  .^tart  and  stoj)  the  machine  in  the  minimum 
time.  -  ■  '  ^ 

The  boring  ram  i;*  of  large  dia'meter.  with  an  e.\<eptionally 
long  bearing  in  the  frame.  The  six  automatic  boring  and 
facing  feeds  are  ol)tained  by  means  of  a  two-step  cone  and 
tri|>le  hardened  sliding  steel  gears,  .so  arranged  that  change 
from  roughing  to  finishing  can  l)e  made  instantly.  'J'he 
boring  ram  has  an  easy  hand  adju>tnient  which  is  facilitated 
b\    a  counterweiglit  contained  within   the  machine. 

When  so  desired,  thi>  machine  can  be  ei|uip]K'd  with  a 
facing  ram  which,  however,  does  not  -how  in  the  photo- 
gra|)h.  riii-  ram  i:i  .«o  constructed  that  the  facing  head  is 
-u|)p<)rted  clo-e  to  the  cut.  enabling  much  heavier  cuts  to  be 
taken.  Al>c)  it  is  so  constructed  liiat  it  can  be  -lid  back 
cntirelv  out  of  the  way  when  chucking  the  largot  diameter 
wheels.      ,     .  .•  ■     '     ;  '  '  '  :' 

The  inacliine  is  regularly  e(|uipped  with  a  c|Uick-acting. 
]M)werfuI.  pneumatic  crane  for  handling  the  wheels  in  and 
out  of  the  machine.  This  crane  can  be  furni.-hed  to  operate 
l)\    individual  motor  or  belt  if  >o  desired. 

\  strong  feature  of  this  new  design  is  the  ea.se  of  control 
bv  the  workman.  Kvery  lever,  including  the  starting  and 
stopping  lever  and  the  s))eed  changing  levers  a-  well  as  the 
devices  for  changing  feed-  and  the  hand  adjustment  of  tlw 
boring  ram  are  within  eas\  reach  by  the  operator  from  one 
position  and  the  friction  clutch  and  brake  jjrovides  a  simple 
control  that  is  most  effective. 
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An  Alloy  for  High  Temperature  Castings 


THERMALLOY  is  a  high  chromium  alloy  said  to  re- 
main unchanged  under  drastic  thermal  conditions.  It 
is  not  affected  at  elevated  temperatures  by  oxidizing  or 
reducing  conditions  nor  will  it  absorb  carbon  or  other  inju- 
rious substances. 

Strength  and  freedom  from  internal  changes  and  trans- 
formations under  alternate  heating  and  cooling  are  charac- 
teristics claimed  for  Thermalloy.  These  characteristics  pre- 
vent bending,  warping  and  cracking,  so  that  containers  made 
of  this  material  retain  their  original  form  at  high  tempera- 
tures encountered  in  heat-treating  operations.  Tests  have 
shown  that  the  alloy  will  serve  for  several  thousand  hours  at 
1800  deg.  F.  and  will  give  considerable  life  at  2300  deg.  F. 
in  intermittent  service. 

Castings  made  from  Thermalloy  are  uniform  and  free 
from  blow-holes  or  segregations  and  can  be  made  from  1/16 
in.  up  to  any  desired  thickness  and  from  an  ounce  or  less  in 
weight  up  to  several  thousand  pounds.  The  alloy  is  easily 
welded  or  machined  for  special  requirements. 

I'livsicAL    Properties 

Melting    point 2,760  deg.  F. 

Specific     gravity 7.60 

Weight   per  cu.    in 0.27  lb. 

Coefficient  of  expansion,   per  deg.   F 0.0000088 


Brinell  hardness    (1.000   kg.)    (special   grade,   file  hard). 


130-200 

Forged 

120,000 

75,000 

10% 

15% 


Cast 

Ultimate     strength 60.000 

Elastic     limit 50,000 

Elongation    (2    in.) 1.5% 

Reduction   of   area ;»v-^.;,»i.-.y.;, 2.5% 

Curves  showing  the  loss  in  weight  by  scaling  of  various 
metals  are  shown  in  Fig.  1  Test  pieces  of  the  indicated  ma- 
terials were  ©btained  in  the  open  maket  and  after  a  careful 
determination  of  weight  and  surface  area  these  were  heated 
in  a  gas-fired  furnace  with  excess  air.  At  four-hour  inter- 
vals the  samples  were  removed,  cooled,  hammered  free  from 


1800         )900 
Temperature 


Z500 


:    Fig.  1— Curves  Representing  Rate  of  Oxidation  (Loss  In  Weight  by 
■."'  Scaling)    In    Grams   per  Sq.    Cm.    per   100    Hr. 

sCate  and  then  replaced  in  the  furnace.  At  the  end  of  each 
test  period  the  total  loss  in  weight  was  accurately  determined 
and  the  loss  per  unit  area  calculated.  This  test  was  re- 
peated at  each  of  the  temperatures  indicated  and  the  results 
so  obtained  are  shown  graphically  in  Fig.  1.  The  test  shows 
that  Thermalloy  was  entirely  unoxidized  below  2150  deg.  F. 
and  above  this  temperature  more  slowly  affected  than  any 
other  base  metal  at  present  available. 

Next  to  oxidation  heating  efficiency  is  the  most  important 
qualit}-  of  any  material  used  for  heat-treating  work.  Fig.  2 
shows  graphically  the  results  obtained  in  a  series  of  heat 
conductivity  tests.  Three  new  closed-end  tubes  exactly  alike 
in  dimensions — one  of  Thermalloy,  one  of  steel  and  one  of 
-cast  iron  were  placed  cold  in  a  furnace  preheated  to  2000 


deg.  F.  Each  tube  contained  a  thermocouple  which  was 
mounted  alike  in  all  three.  Temperature  readings  taken  at 
ten-second  intervals  gave  figures  from  which  the  curves  A, 
B  and  C  were  drawn.  These  show  that  Thermalloy  heats 
through  more  rapidly  than  new,  unoxidized  steel  or  cast 
iron. 

The  same  three  tubes  were  then  heated  to  1750  deg.  F.  for 
100  hr.  and  the  above  test  repeated  with  results  shown  by 
cun^es  A  (Thermalloy  unchanged),  B'  and  C  The  interior 
of  these  three  tubes  reached  1500  deg.  F.  in  2^  min., 
35^  min.,  45^  min.,  respectively.  Five  minutes  after  plac- 
ing in  the  furnace  the  interior  of  the  Thermalloy  container 
had  reached  1975  deg.  F.  while  steel  showed  but  950  deg. 
F.  and  cast  iron  only  850  deg.  F.,  an  advantage  of  more 
than  two  to  one. 

The  Thermalloy  tube  was  later  maintained  for  500  hr.  at 
1800  deg.  F.  and  the  above  test  repeated  on  this  tube  alone 
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Heat    Retardation 

with  identical  results  (the  steel  and  cast-iron  tubes  were 
completely  destroyed  in  less  than  250  hr.)  showing  that  the 
heating  efficiency  of  Thermalloy  is  not  affected  by  continued 
service. 

The  rate  at  which  heat  is  transmitted  to  the  interior  of  a 
metallic  container  depends  primarily  upon  (1)  wall  thick- 
ness, (2)  thermal  conductivity  of  the  metal,  and  (3)  the 
condition  of  both  inner  and  outer  surfaces.  Of  these  three 
factors  surface  condition  is  in  this  case  by  far  the  most  im- 
portant. As  an  example,  cast  iron  or  steel  conducts  heat  ovtr 
one  hundred  times  more  rapidly  than  does  the  oxide  scale 
which  forms  on  the  surface  of  these  same  metals  when  heated, 
so  that  only  1/100  in.  of  scale  will  retard  more  heat  than  a) 
additional  whole  inch  thickness  of  scale-free  metal.  Also,  a 
variation  in  this  scale  thickness  from  heat  to  heat  will  pn  - 
vent  uniformity  of  results. 

Iron  or  steel  boxes  last  only  a  few  hundred  hours,  whicii 
means  frequent  replacements  and  often  serious  loss  of  valu- 
able material,  and  this,  together  with  increased  fuel  consump- 
tion and  reduced  furnace  capacity  due  to  greater  weight  ani 
bulk  and  heavy  scale,  is  often  more  expensive  than  the  initi:;l 
cost  of  a  complete  Thermalloy  installation.  Thermalloy  = 
recommended  for  the  following  and  similar  high-temper  - 
ture  equipment:  carbonizing  containers,  annealing  boxes, 
lead,  cyanide  and  salt  pots,  furnace  grates,  rails,  doors  and 
automatic  stoker  parts.  Thermalloy  is  manufactured  undv-r 
Fahrenwald  Patents  (issued  and  pending)  exclusively  by  the 
Electro  Alloys  Company,  Cleveland,  Ohio. 
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Rotary  Turret  Shear  of  Large  Capacity 


THE  South wark  Foundry  &  Machine  Company  of  Phila- 
delphia, Pa.,  has  recently  developed  a  rotary  shear, 
known  as  the  No.  3  Southwark-Gray  double  turret 
rotary  shear,  which  is  capable  of  cutting  plate  up  to  }i  in. 
in  thickness  and  is  therefore  of  a  considerably  larger  capacit}' 
than  the  No.  0,  No.  1  or  No.  2  machines  which  were  brought 
out  a  year  ago.  The  No.  3  machine  has  a  throat  depth  of 
.>6  in.  and  is  driven  by  a  3  hp.  motor.  The  sizes  and  char- 
acter of  the  work  which  can  be  done  on  this  machine  should 
make  it  a  valuable  tool  for  railroad  shops. 

Because  the  cutters,  while  working,  can  be  changed  to 
any  degree  of  a  circle,  this  machine  shears  various  shapes 
without  turning  the  sheet  or  plate  during  the  cut.     It  cuts 


shear  cuts  a  straight  line  faster  than  any  other  tool  except 
the  gate  shear,  which  makes  the  entire  cut  at  one  stroke. 

The  line  to  be  cut  is  accurately  followed  by  means  of  the 
turret,  which  is  revolved  by  the  guide  wheel,  the  course  of  the 
cutters  being  changed  to  follow  the  line.  On  large  sheets 
or  plates,  in  making  simple  cuts,  such  as  angles  of  any 
kind,  the  work  can  be  done  more  quickly  and  easily  by 
throwing  thm  cutters  in  line  with  the  cut  to  be  made  than 
by  moving  the  stock  in  line  with  the  cutters.  When  the 
position  of  the  cutters  is  changed  the  direction  of  the  feed 
is  correspondingly  changed.  The  cutters  automatically 
feed  the  stock  through  the  shear.  The  machine  can  be 
operated  from  either  side  so  that  the  operator's  vision  of  the 


No.  3 — Double  Turret   Rotary  ^hear — Both  Turrets  are   Revolved   Together  so  That  Cutters  Always  Maintain  the  Same  Relative  Position 


iiny  conceivable  shapes  or  openings  with  minimum  radii 
ec^ual  to  the  radius  of  the  cutters,  in  stock  not  heavier  than 
one-half  the  capacity  of  the  shear.  On  heavier  stock  up 
to  the  capacit}'  of  the  machine  the  minimum  radii  will  be 
slightly  larger  than  the  radius  of  the  cutters.  The  cutters 
on  this  shear  are  smaller  than  on  other  rotary  shears. 

This  shear  cuts  any  shaped  openings  up  to  double  the 
throat  depth  at  any  distance  frc«n  the  end  of  sheets  or 
plates,  regardless  of  length.  Cuts  as  wide  as  the  throat 
depth  are  made  in  a  continuous  operation.  Greater  widths 
up  to  double  the  throat  depth  are  cut  by  first  shearing  in 
a-"  far  as  possible  from  one  edge.  The  sheet  or  plate  is 
t'len  given  a  half  turn  or  is  turned  over  and  the  Ijalance 
of  the  cut  is  made  from   the  opposite  edge.     The  rotary 


cutting  line  is  never  obstructed,  ^^'hen  preferred  the  sheet 
or  plate  can  be  guided  by  hand,  the  same  as  on  the  old  t\'pe 
shear. 

It  is  never  necessary  to  disengage  the  power  and  use 
hand  power  for  small  radii.  The  cutting  of  zigzag  lines 
and  small  radii  under  power  without  speed  changing  gears 
is  made  possible  by  the  sensirive  clutch,  by  means  of  which 
the  cutters  can  l)e  started  and  stopped  within  a  small  frac- 
tion of  an  inch.  While  the  cutting  direction  is  being  changed 
by  the  turret  or  by  hand,  a  succession  of  pressures  on  the 
foot  treadle  controlling  the  clutch  causes  a  corresponding 
stopping  and  starting  of  the  cutters  while  the  difficult  cut 
is  being  made.  Because  it  is  thus  possible  to  reduce  the 
operating  speed  to  a   small  proportitm  of  the   full  cutting 
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An  Alloy  for  Hiy^h  Temperature  Castinj^s 


Tm!RMALlA)\'    is  a   hii^li  chromium  alloy  said  to  re- 
main iiiulianufd  uiuhr  dra.-tic  tlurmal  conditions.     It 
i>  not  afti'ctcd  at  elevated  tcm]Kraturcs  by  oxidi/,ing  or 
reducinn  conditions  nor  will  it  absorli  (arl>on  or  olluT  inju- 
rious sulistanivs. 

Stn-nmli  ami  freedom  I'rom  internal  chanu'es  and  tran>- 
lormation-  under  alternate  heating  and  coolins;  are  charac- 
teristics claimed  for  I  lierniallo\-.  These  characteristics  pre- 
vent Ix-ndini:.  warpini,'  and  crackini^,  so  that  containers  made 
of  this  material  retain  their  oriuinal  form  at  hijih  temj)era- 
ture>  encountered  in  heat-treatinuj  operations.  Tests  have 
shown  that  the  alloy  will  serve  for  several  thou>and  hours  at 
l.SOO  (lit:.  ]■■.  and  will  L'ive  considerahle  lifi'  at  2M)0  dc>^.  F. 
in  intermittent  >ervice. 

Castini^s    madi-    from     Ihermalloy    an    imiform   and    free 
fnin  Mow -holes  or  segregations  and  can  he  made  from  1/1() 
in.  up  to  any  disired  thickness  and  from  an  ounce  or  less  in 
weight  ui>  tt»  several   thousand  pound>.       Ihe  allo\    is  easih 
welded  or  machineil   for  special   re(|uiri'ments. 

.     .:  !'>|v...|,    M       I'K'I-IR  I  !l;-i 

Mt•ltiIl^•     (M.int J. 760  dcjr.  F. 

S|K-«.itio     gravity "00 

NVeiKlit    i-cr    til.    in.. 0._'7  lb. 

("•>eftioitnt   .It   rxi>;insiin>,   pi-r   Am.    F.  .  .  .  .    o.l)0OiM)88 

lirincll    haittiu-s-;    il.OtMi   ky:.i    <  ■iprii.-i!    ur.nh-.    tilt     hard  i l.^O-JOO 

<  \ist  Forited 

I'ltimate     strm^ih. . f>o.noo  I  JO^O(K) 

Klastic     limit 5o,<M)0  T.^^.OOO 

Klcmgation    <  2    in. » 1.5 '"«  lOVr 

Reduction    of    ar«i. 2.5%  15% 

Cun'es  showing  the  loss  in  weight  l>y  scaling  of  various 
metals  are  shown  in  Fig.  1  Test  pie(  es  of  the  indicated  ma- 
terials were  t;l)tained  in  the  open  maket  and  after  a  careful 
determination  of  weight  and  surface  area  these  were  heated 
in  a  gas-tired  furnaie  with  e.xcess  air.  .\t  four-hour  inter- 
val^ the  sam[des  were  removed.  C(K)le(l.  hammered   free  from 
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Fig.   1 — Curves   Representitig   Rate  of  Oxidation   (Loss   in   Weight   by 
Scaling)     In    Grams    per    Sq.    Cm.    per    100    Hr. 

scale  and  then  rejilaced  in  the  furnace.  \\  the  end  of  each 
te>t  period  the  total  lo--  in  weight  was  accurately  determined 
and  the  loss  per  unit  area  lalculated.  This  test  was  re- 
peated at  eadi  of  the  temiKraturi-  indicated  and  the  ri>ults 
.•>(»  ot.tained  are  .-how n  graphiially  in  Fig.  1.  The  test  shows 
that  rhermallov  was  entirely  uno\itli/A(l  l>ilow  2150  di-g.  F. 
and  above  this  temperature  more  slowly  affected  than  any 
other  l>a>e  nutal  at  pre.-ent  available. 

.\e.\t  to  oxidation  heating  eft'i<  iincy  is  the  mo>t  important 
(jualitx  of  any  material  u>ed  for  heat-treating  work.  Fig.  1 
show>  graphically  the  results  obtained  in  a  series  of  heat 
conductivity  tc^^ts.  Three  new  clo.-ed-end  tubes  exactly  alike 
in  dimensions — one  of  riurmalloy.  one  of  steel  and  one  of 
cast   iron    were   placed   lold   in   a    furnace   preheated   to  2000 


dig.  F.  Fach  tul)e  contained  a  thermiM ouple  wliich  was 
mountiil  alike  in  all  three.  Temperature  readings  taken  at 
ten-second  intervals  gave  figures  from  which  the  curves  A, 
H  and  (■  were  drawn.  I'hese  show  that  'Thermalloy  heats 
through  more  raj)idly  than  new.  unoxidi/ed  steel  or  cast 
iron. 

Ihe  same  three  tubes  were  then  heatetl  to  1750  deg.  F.  for 
loo  hr.  and  the  above  test  repeated  with  results  shown  by 
(Hr\es  .\  (Thermalloy  uiu  hanged).  IV  and  C  The  interior 
of  the.»e  three  tubes  reached  1500  deg.  F.  in  2  Vj  min.. 
.\' .•  min..  4'.^  min.,  res[)ectively.  Five  minutes  after  plac- 
ing in  the  furnace  the  interior  of  the  Thermalloy  containei 
had  readied  1''75  deg.  V .  while  >teel  showed  but  '>50  deg. 
F.  and  cast  iron  only  iS50  deg.  F..  an  advantage  of  more 
than  two  to  one. 

The   Thermallo}  tube  was  later  maintained  for  5(»o  hr.  at 
1  .SOO  (Kg.  F.  and  the  above  test  repeaterl  on  thi-  lube  alont 


A 
A' 


Curves  f 

'doffed  froi 

77 

'Time. 

1 

~^ 

~^ 

Temp.  Heading  on  Inter- 

t 

ior  of  Container 

1 

- 

^ 

— 

•^'^ 

1  A  00 

1 

1 

,  1 

^ 

*n 

-- 

f  6  00 

A\S 

>> 

^ 

^ 

■- 

r^ 

-" 

— 1 

1 

1 

S^ 

r 

-«o 

^ 

-- 

1400 

J^<.v«J 

\y^ 

-— 

"^ 

"^ 

I 

'^ 

U-1 

\ 

1  ?  nn 

1 

•/ 

> 

^ 
^ 

^ 

C/JS 

\' 

A 

/ 

r 

t  0 nn 

> 

Jr 

4 

/ 

„«^l    1 

J 

f 

^  / 

r 

R^"v^ 

aoo 

I   i 

f 

/ 

/ 

' 

\^\ 

<*;- 

r" 

r     XA 

'   1 

/ 

/ 

/ 

..iXi 

^sf^'- 

"^^^i^U 

dOO 

I 

> 

\/ 

/ 

Ic.veieN^'CUfCL';^..^'^ 

1 

> 

y 

r 

k"?^ 

[^TliteTN^^ 

\»' 

AOO 

-- 

1 

/ 

f 

^'\'Xy^^\ 

1 

y 

5 

M 

:5 

»' 

^«« 

Ta* 

tvc 

' 

7  f\fi 

'   1 

^ 

^ 

in 

rr^ 

Ott 

pri 

0^ 

— v*^ 

ZZ 

......   1 

L- 

c 

B' 


I  ^  3  4  5 

Time-  Minutes  and  Seconds. 

Fig.  2 — Curves  Showing  Comparative   Heating   Efficiency  of  Ther- 
malloy.   Steel   and   Cast    Iron   and   the    Effect   of   Scale   Formation   on 

Heat    Retardation 

with  identical  roults  (the  .-teel  and  cast-iron  tubes  were 
( ompletcly  de.-troyed  in  les>  than  250  hr. )  showing  that  the 
heating  eftu  ieiicy  of  Thermallox  i.-  not  affected  1>\  continued 
service. 

The  rate  at  which  heat  is  tran.>-mitted  to  tlie  interior  of  a 
metallic  container  defxnds   primarilv    upon    (1)    wall   thick 
iiess,    (2)    thermal   conductivitx    of  the  metal,   and    (.>)   the 
condition  of  i)Oth  inner  and  outer  .-urf.ues.     Of  these  three 
factor>  -urface  condition  is  in  this  case  by  far  the  most  inv 
portant.     .\s  an  examj)le.  cast  iron  or  .-teel  conducts  heat  ovc " 
wile   lumdred   limes  more  rapidly  than   does  the  oxide  seal' 
which  forms  on  the  .-urfacc-  of  lhe>e  same  metals  when  heatei 
-I)  that  only  1/100  in.  oi"  scale  will  retard  more  heat  than  . 
additional  whole  iiicli  ihic  knes>  of  .>cale-free  metal.     Also, 
xariaticn   in  tin-  scale  thickness  from  heat  to  heat  will  p' 
xciit  uniformit)  of  results. 

Iron  or  .-tecl  boxes  la>t  only  a   few   hundred  hour.-,  whi' 
means  fre<|iicnt  replacements  and  often  .serious  los-  of  val 
able  material,  and  thi-.  together  with  itic  reasc-d  fuel  consum   - 
lion  and  reduced  furnace-  cajtac  ity  due  to  greater  weight  a; 
bulk  and  heavy  scale,  is  often  mcjre  iX|Knsive  than  the  initi   1 
co.^t  of  a  complete    Thermallo}    in-tallation.       Thermalloy    - 
recommended    for    the    following    and    -imilar    high-temper 
turc-    equipment:    c  arl)oni/.ing    containers,    annealing    boxi   ■ 
lead.  c\ani(le  and  salt  |)ots.   furnace  grate>.   rails,  doors  ai  '! 
automatic-  stoker  parts.     'Thermalloy  i-  manufactured  unci  " 
Fahrenwald  I'atents  (issued  and  pending)  exdusivelv  by  t    • 
F.lectro  .Mloys  Company.  Cleveland.  Ohio. 
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Rotary  Turret  Shear  of  Large  Capacity 


rHI"  Soutliwark  Foundry  &:  Machiiic  (^oiii])aiiy  of  IMiila- 
(ltl|)liia.  I'a..  has  rtHcntly  dc'Vc'lo})ed  a  rotary  shear, 
known  as  the  NO.  .-l  Southwark-Gray  double  turret 
.fttary  shear,  which  i>  ia|)al)le  of  euttinu'  ])hUe  up  to  -vn  in. 
:'.\  thickness  and  i.^^  therefore  of  a  considerably  larger  capacity 
'iian  the  No.  0,  No.  1  or  No.  1  machines  which  witc  brought 
tUt  a  year  ago.  The  No.  .>  machine  has  a  throat  de])th  of 
'.■'>)  in.  and  is  driven  by  a  .•>  Iij).  motor.  The  sizes  and  char- 
icter  of  the  work  which  can  be  done  on  this  machine  should 
,oake  it  a  vaUial)lc-  tool   for  railroad  shops. 

Ik'cause  the  cutter,-,  while  working,  can  be  c  lianged  to 
;iny  degree  of  a  circle.  thi>  iiiachine  shears  various  >ha|)es 
without  turning  the  sheet  or  plate  during  the  «ut.      Ii  cuts 


shear  cuts  a   straight  line  faster  than   any  otlHr  l«Jol  except 
the  gate  shear,  which  make>  the  entire  » ut  at  one  stroke. 

J'he  line  to  l)e  cut  is  accuratel}  followc-d  by  iiiians  of  the 
turret,  which  is  revolved  by  the  guide  wlu-el.  the  course  of  the 
cutters  being  changed  to  follow  the  line.  On  large  sheets 
or  plate-,  in  making  -imjtle  cut>.  >uc  h  a-  angles  of  any 
kind,  the  work  can  Ijc  done  more  (juickly  and  easily  Uy 
throwing  tl»*  cutter-  in  line  with  the  cut  to  ))c  inade  than 
I)V  moving  the  stock  in  bnc-  witli  thv  cutters.  When  the 
position  of  the  cutter-  i-  c  hanged  the  direction  ol  the  feed 
is  corre.-pondingly  changed.  I  he  cutter-  automatic  all} 
feed  the  stock  through  the  -hear.  The  mac4une  can  Ik.- 
operated  from  either  -ide  -o  tliat  the   operator's  vision  of  the 


<io.  3 — Duuble  Turret   Rotary   Shear — Both   Turrets  are   Revolved  Together  so  That  Cutters  Always  Maintain  the  Same  Relative  Position 


My  conceivable  .shapes  or  openings  with  minimum  radii 
"|ual  to  the  radiu-  of  the  cutlers,  in  -tock  not  heavier  than 
'  ne-half  the  cajiacity  oi  the  shear.  On  heavier  stock  uj) 
t  >  the  capacity  of  the  machine  the  minimum  radii  will  be 
'  iglitly  larger  than  the  radiu-  of  the  cutters.  The  cutters 
'  1  this  shear  are  -mailer  than   on   other  rotary   shears. 

'I'his  shear  cuts  any  -haped  o])enings  up  to  double  the 
'  'roat  depth  at  any  distance  from  the  end  of  sheets  or 
1 -ates.  regardle-s  of  length.  Cuts  as  wide  as  the  throat 
c  pth  are  made  in  a  continuous  operation.  Greater  widths 
t  »  to  double  the  throat  de|)th  are  cut  by  first  shearing  in 
■f  ■  far  as  possible  from  one  edge.  The  sheet  or  plate  is 
1  en  given  a  half  turn  or  is  turned  over  and  the  balance 
<      the   cut    is    made    from    the   opposite   edge.      The    rotar)- 


cutting  line  i-  never  olxtruetecl.  When  preferred  the  -heet 
or  plate  can  be  guided  by  hand,  the  -ame  a-  on  the  old  tvpc 
>hear. 

It  i-  never  nete->ar\  to  cli-engage  the  jiower  and  Uj* 
hand  power  for  -mall  radii.  The  cutting  of  zigzag  lines 
and  -mall  radii  under  power  witlicjut  -j)eed  chanizing  gears 
is  made  po.-.-ible  by  the  .-ensitive  clutch,  b\  means  of  which 
the  1  utters  can  l»e  started  and  -topped  within  a  small  frac- 
tion of  an  inch.  While  the  cutting  direction  is  U-ing  changed 
by  the  turret  or  liy  hand,  a  -uecession  of  {pressures  on  the 
foot  treadle  controlling  the  clutch  cau-es  a  correspondini: 
.-topj)ing  and  .-tarting  of  the  cutters  while  the  difficult  eut 
is  being  made.  Hecause  it  i^  thus  po»ible  to  -reduce  the 
operating   s[»eed    to   a    small    ])ro]>ortion    of  the    full   cutting 
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speed,  only  one  driving  speed  is  necessary.  In  starting  an 
inside  cut,  sufficient  pressure  is  provided  to  force  the  cutters 
through  the  sheet  or  plate  before  the  cut  is  started. 

The  adjustment  of  this  shear  is  simple  and  positive.  The 
horizontal  and  vertical  adjustments  ofi-  the  cutters  insure 
correct  cutting  edge  without  the  cutters  coming  together  and 
jamming.  On  small  and  medium  sized  work  this  shear  is 
operated  by  one  man.  In  shearing  large  sheets  the  operator 
and  helper  accomplish  work  formerly  requiring  several  men. 
From  75  per  cent  to  95  per  cent  of  the  cutting  heretofore 
done  expensively  only  by  tinners'  shears,  the  acetylene  torch 

V  or   by    punching    or   cold    chiseling    can    be    done    quickly, 
'.J\  accurately   and   economically   on   this   shear.      It   saves   the 

'^  extra  expense  of  cleaning  up,  such  as  filing,  grinding,  etc., 


that  is  necessary  under  former  methods,  because  the  turret 
rotary  shear  cuts  a  smooth,  clean,  square  edge. 

The  turret  makes  possible  a  much  wider  range  of  work 
than  has  been  possible  on  any  other  type  of  rotary  shear. 
The  lighter  models  cut  parts  for  automobiles  and  general 
sheet  metal,  such  as  elbows,  tees,  hoods,  disks,  rings,  etc. 
The  heavier  models  shear  plates  used  in  building  ships, 
locomotives,  boilers,  tanks,  cars,  bridges  and  structural  plate 
work. 

Since  the  turret  makes  possible  the  cutting  of  all  shapes 
without  extra  space  for  swinging  the  sheet  or  plate  while 
being  sheared  less  floor  space  is  required  around  the  ma- 
chine, and  machines  of  smaller  throat  depth  suffice  for  work 
formerly  requiring  a  much  larger  shear. 


Combination  Hardness  Testing  Machine 


THE  problem  of  making  comparative  Brinell  and  sclero- 
scope  hardness  tests  of  identically  the  same  spot  of 
metal  and  on  large  size  pieces  is  a  difficult  task  where 
speed  of  operation  and  the  number  of  tests  made  are  con- 
sidered. The  Association  of  Manufacturers  of  Chilled  Car 
Wheels  determined  uf>on  an  exhaustive  study  of  the  hard- 
ness of  chilled  wheels  as  compared  to  their  wearing  and 
breakage  qualities.  Tests  were  to  be  made  to  show  whether 
any  relationship  existed  between  these  properties  and  inci- 
dentally to  determine  the  value  of  the  hardness  test  as  an 
indication  of  the  general  serviceability  of  the  chilled  iron 
wheel. 

This  study  requires  hardness  tests  by  both  the  Brinell 
and  scleroscope  methods  and  on  the  same  spot.  No  machine 
being  available  for  this  work,  the  problem  was  submitted  to 
the  Riehle  Brothers  Testing  Machine  Company  of  Phila- 
delphia, and  after  several  conferences  with  representatives 
of  the  association,  the  machine  herewith  shown  was  designed 
and  built.  The  illustration  shows  a  33-in.,  700-lb.  car 
wheel  in  position  ready  for  the  Brinell  test.     The  method 

.  of  registering  the  Brinell  load  is  the  well-known  Riehle  lever 
and  beam  system  which  is  considered  more  dependable  than 
a  hydraulic  gage  reading.  At  the  rear  of  the  machine  is 
shown  the  familiar  Shore  scleroscope  dart  in  the  circumfer- 
ence of  the  same  circle. 

To  test  a  wheel  the  turntable  is  revolved  90  deg.  from  the 
position  shown  and  a  car  wheel  rolled  into  place  resting  on 
the  two  grooved  rollers.  The  turntable  is  now  revolved  until 
the  scleroscope  comes  over  the  wheel.  When  the  center  posi- 
tion is  reached  a  pin  flies  into  a  hole  of  the  turntable  and 
locks  it.  The  .scleroscope  is  now  lowered  by  its  rack  onto 
the  wheel  and  the  test  reading  made.  The  scleroscope  is 
raised,  the  pin  withdrawn  by  the  eye  shown,  the  turntable 
revolved  180  deg.  when  the  {)in  again  locks  it,  and  the  ball 
is  in  position  directly  over  the  sjx)t  tested  by  the  scleroscope 
ready  for  the  Brinell  test. 

The    rollers    .supporting    the    wheel    rest    on    a    hydraulic 

•  plunger  and  a  few  strokes  of  the  hand  pump  shown  raise 
the  wheel  against  the  Ijall.  When  the  wheel  touches  the  ball, 
an  initial  reading  of  the  depth  indicating  device  is  taken. 
A  few  more  strokes  of  the  hand  pump  put  on  the  full  Brinell 
pressure  which  is  indicated  In-  the  beam  rising  in  the  gate. 
A  by-pass  valve  is  momentarily  opened,  the  wheel  lowers 
slightly,  a  stroke  or  two  of  the  hand  pump  again  puts  the 
wheel  just  in  contact  with  the  ball  and  another  reading  of  the 
depth  device  taken.  The  difference  between  this  and  the 
first  reading  gives  the  actual  depth  of  impression,  even  elim- 
inating any  flattening  there  may  have  been  in  the  ball.  The 
by-pass  is  again  opened,  the  wheel  lowers  and  the  wheel  is 

then  revolved  to  a  new  position  for  testing.    Thus  a  series 
cf  t:  ts  can  be  made  around  the  wheel. 


The  depth  indicating  device  mentioned  is  entirely  new 
and  rests  in  the  Brinell  head  directly  above  the  ball.  Two 
fingers  rest  on  the  wheel  while  a  third  one  rests  on  the  ball. 
The  relative  motion  of  wheel  and  ball  is  thus  registered 
without  any  intervening  mechanism  and  the  most  accurate 
depth  readings  possible  are  obtained. 


Brinell  and   Scleroscope   Hardness  Testing    Machine 
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Boring,  Drilling  and  Milling  Machine 


ANEW  line  of  horizontal  boring,  drilling  and  milling 
machines  has  been  developed  by  the  Pawling  & 
Harnischfeger  Company,  Milwaukee,  Wis.,  of  which 
the  style  4-F  machine,  shown  in  Figs.  1  and  2,  is  the 
smallest  size.  This  machine  is  especially  designed  for  heavy 
milling  and  large  boring  operations  and  can  be  used  either  as 
a  single-purpose  machine  or  for  general  machine  shop  work. 
The  machine  is  modern  in  design,  built  to  drive  high- 
speed tool  steels  to  cap>acity  limits.  There  are  numerous 
noteworthy  features.  Narrow  guiding  surfaces  are  used 
throughout;  all  feed  screws. are  in  tension  and  all  sliding 
parts  are  arranged  for  taking  up  wear,  the  saddle  is  fully 
counterbalanced  with  the  counterweight  located  inside  the 
column.     Centralized  control  is  provided.     All  milling  feeds 


large  revolving  bronze  worm  wheel  nut  actuated  by  a  quick- 
pitch  worm  on  a  quick-pitch  steel  screw.  The  raotOT  is 
located  at  the  base  of  the  column. 

The  runway  for  the  column  is  of  rigid  ccmstruction,  very 
wide,  of  deep  box  section  and  heavily  ribbed.  All  guiding 
members  for  the  column,  saddle  and  runway  are  of  the 
square  lock  type  with  steel  taper  gibs  to  compensate  for  wear. 

The  spindle  is  of  high  carbon  hammered  alloy  steel  forg- 
ing, ground  to  a  sliding  fit  in  its  driving  sleeve.  The  j)ower 
is  applied  at  the  front  end  and  the  feed  at  the  rear  end 
through  a  rack  and  pinion.  This  constructicm  provides  the 
spindle  with  large  bearings,  front  and  rear,  equally  spaced 
at  any  point  of  its  travel.  The  spindle  is  moved  through 
its  changes  of  feed  by  spmr  gears  and  {positive  clutches,  ac- 
tuated through  a  frictional  worm  wheel.  The  front  end  is 
bored  for  Morse  taper  and  contains  the  necessary  slots  iat 
driving  milling  cutters  and  boring  bars.  The  drive  is  de- 
livered to  the  spindle  through  a  small  face  plate  with  a  wide 
face  coarse  pitch  gear  or  a  larger  face  plate  with  internal 
gear  of  similar  pitch  and  face.  These  face  plates  have  slots 
and  tapped  holes  for  the  attachment  of  milling  cutters  and 
facing  heads. 

The  spindle-driving  sleeve  is  of  semi-steel  and  is  ground 
to  a  taper  fit  in  its  bushing  to  compensate  for  wear.  It 
contains  adjustable  bronze  taper  shoes  for  taking  up  wear 
due  to  the  sliding  of  the  spindle  in     the  sleeve. 

The   drive   is   by   constant   speed   motor,   variable   speed 


Fig.  1 — Front  View  of  Machine  Showing  Large  Face  Plate,  Standard 
Spindle,    Bed    Plate    and    Outer    Support 

are  actuated  through  quick  pitch  worm  and  bronze  worm 
wheels,  revolving  on  quick  pitch  screws  in  tension.  Ex- 
ternally and  internally  driven  face  plates  are  interchange- 
able; back  gears  are  close  to  the  spindle,  making  all  drive 
shafts  high  speed.  Automatic  stops  are  used  for  saddle  and 
column  for  machines  electrically  driven. 

The  spindle-carrying  saddle  is  of  box  section,  well  ribbed, 
and  can  be  handled  at  any  one  point,  when  fully  assembled, 
without  fear  of  distortion.  It  contains  the  drive  for  the 
spindle,  the  feeding  mechanism  and  the  feed  distributing 
mechanism.  All  drive  gearing  and  shaft  bearings  are  bronze 
bushed  and  the  main  spindle  sleeve  bushing  is  phosphor 
bronze,  scraped  to  a  slight  taper  for  readily  taking  up  wear 
of  the  spindle  driving  sleeve.  The  saddle  is  guided  upon  the 
column  by  a  narrow  guide  placed  at  the  front  nearest  the 
cutting  pressure.  The  adjustment  for  wear  is  made  by  two 
steel  taper  gibs.  The  screw  for  feeding  is  in  tension  and  is 
placed  in  the  center  of  the  guide.  The  saddle  is  fully 
counterbalanced,  the  steel  cables  being  placed  in  the  line  of 
the  center  of  gravity.  The  saddle  is  raised  or  lowered  on  the 
column  by  a  revolving  bronze  worm  wheel  nut  actuated  by 
a  quick-pitch  worm,  on  a  quick-pitch  steel  screw,  either  by 
hand  wheel,  power  feed,  or  quick  traverse. 

The  column  is  of  heavy  box  section  construction  with  two 
sides  straight  and  two  sides  tapering  to  a  long,  wide  base 
cast  integral  with  it.  It  is  guided  by  long  narrow  guides 
placed  at  the  fronl  and  near  the  cutting  pressure.  The  ad- 
justment for  wear  is  made  by  two  steel  taper  gibs.  The 
screw  for  feeding  the  column  is  in  tension  and  is  placed 
^^r  the  guide.  The  column  can  be  traversed  in  either 
direction  on  its  runway  by  hand  wheel,  power  feed  or  rapid 
traverse  from  the  saddle.     These  movements  are  through  a 


Fig.  2 — Rear  View  Showing  Sturdiness  of  Column  and   Motor  Drive 

motor,  or  belt.  The  motor  is  mounted  at  the  base  of  the 
column  (10  hp.  capacity- ),  and  with  direct  current  a  two 
to  one  variation  can  be  used.  The  machine  is  double  back 
geared  and  by  three  levers  18  spindle  speeds,  in  either  direc- 
tion are  obtained.  These  spindle  speeds  are  in  gecwnetrical 
progression  and  range  from  Syz  to  200  r.  p.  m.  The  gears 
are  of  special  alloy  steel,  with  coarse  pitch  and  wide  face. 
The  boring  and  drilling  feeds  to  the  spindle  are  eight  in 
number,  reversible,  and  range  from  0.0076  in  to  0.45  in. 
per  revolution  of   spindle.     The  milling   feeds  to  column. 
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and  saddle  are  eight  in  number,  reversible  and  range  from 
0.009  in.  to  0.54  in.  per  revolution  of  spindle.  These  feeds 
are  driving  direct  from  the  spindle,  b^ck  geared  and  in 
geometrical  progression  with  no  idle  gears  in  mesh.  The 
feed  gears  and  shafts  are  of  alloy  steel.  Rapid  power  tra- 
verse independent  of  feeds  is  transmitted  to  the  saddle  and 
column  at  a  constant  speed  of  60  in.  per  min. 

All  operating  levers  and  hand  wheels  are  within  easy 
reach  of  the  operator  and  conveniently  arranged  for  the 
operations  required.  The  starting,  stopping,  reversing  and 
changing  of  feeds  or  speeds,  fast  or  slow,  by  hand  or  power, 
are  controlled  by  the  operator  on  the  platform  attached  to  the 
column.  The  movements  of  all  levers  are  interlocking,  it 
being  impossible  to  have  any  two  conflicting  speeds  or  feeds 
in  action  at  the  same  time. 

The  work  bed  is  provided  with  planed  T-slots  running 
parallel  to  spindle  travel.  Three  sides  have  a  planed  squar- 
ing stop  for  alining  work.  This  work  bed  can  be  made  to 
any    desired    size.      The    outer    support,    unless    otherwise 


specified,  is  made  with  48  in.  vertical  and  48  in.  horizontal 
traverse  and  is  adapted  for  supporting  boring  bars.  Gradu- 
ated steel  scales  for  the  main  column  and  saddle,  also  the 
outer  support  saddle  and  column,  are  furnished,  reading  to 
1-1000  in.  by  use  of  the  verniers.  A  screw  chasing  attach- 
ment can  be  furnished  to  cut  threads,  varying  from  2  to  16 
threads  per  inch  and  to  any  length  within  the  capacity  of 
the  machine.  A  universal  tilting  and  revolving  table,  or  a 
plain  revolving  table,  with  movement  by  hand  or  power, 
can  also  be  furnished  if  the  machine  is  to  be  used  on  work 
requiring  such  attachments. 

The  diameter  of  the  spindle  is  4  in.  and  a  No.  6  Morse 
taper  hole  is  provided  in  the  spindle.  The  feed  of  the 
spindle  is  36  in.  (more  if  desired  by  slipping) ;  the  vertical 
travel  of  spindle  saddle,  48  in.;  the  horizontal  travel  of 
column,  48  in.  (more  if  desired  in  24  in.  additional 
lengths) ;  the  minimum  height  of  spindle  from  9-in.  bed 
plate,  25y2  in,,  and  the  maximum  height  of  spindle  from 
9  in.  bed  plate,  73J/2  in. 


Locomotive  Driving  Wheel  Quartering  Gage 


SIMPLICITY  of  construction  and  use  are  two  outstanding 
features  of  a  new  locomotive  driving  wheel  quartering 
gage,  recently  placed  on  the  market  by  the  Ashton 
Valve  Company,  Boston,  Mass.  The  gage  has  been  designed 
for  use  in  railroad  shops  and  enginehouses  where  a  quick 
and  accurate  means  of  testing  out  reported  crank-pin  irregu- 
larities is  desired,  the  reliability  and  speed  with  which  tests 
can  be  made  with  the  gage  being  strong  evidence  of  its  in- 
genuity and  value.  The  present  method  of  using  plumb  lines 
and  straight  edges,  or  removing  wheels  and  transporting 
them  to  a  quartering  machine,  wastes  valuable  time  of  me- 
chanics and  helpers  which  can  be  greatly  reduced  by  using 


can  be  taken  which  will  accurately  indicate  whether  the  wheel 
is  in  the  proper  position,  and  if  not  the  necessary  amount 
that  it  should  be  moved  before  being  pressed  fully  on.  The 
quickness  with  which  this  operation  can  be  performed  will, 
in  a  short  time,  save  the  initial  cost  of  the  gage. 

The  gage  is  illustrated  in  Fig.  1  and  its  method  of  use  in 


Fig.   1. — General   View  of  Ashton   Driving   Wheei   Quartering   Gage 

the  new  gage.  A  mechanic  can  readily  test  pins  for  quarter- 
ing in  any  position  of  the  drivers  without  removing  them 
frwn  the  frames,  requiring  but  a  few  minutes  per  pair  of 
wheels,  whereas  the  old  method  takes  a  mechanic  and  helper 
several  hours.  The  gage  is  likewise  a  time-saver  when  apply- 
ing new  axles  to  old  wheel  centers.  By  pressing  one  wheel 
on  its  axle  and  then  starting  the  opposite  wheel,  gage  readings 


Fig.  2. — View  Sliowing   Method  of  Using  Quartering  Gage 

Fig.  2.  It  is  made  to  accommodate  24  to  32-in.  stroke  loco- 
motives, being  provided  with  an  adjustable  arm  A  (Fig.  2), 
being  held  in  any  desired  position  by  thumb  screw  B  and 
having  a  ball  center  C  at  one  end  for  application  in  the 
center  hole  of  the  driving  axle.  After  C  is  fitted  in  place  the 
angle  end  of  the  gage  is  raised  until  the  arms  F  F  meet  the 
crank-pin.  A  reading  is  then  taken  of  the  position  of  pointer 
P  on  the  dial.  Pointer  P  is  gravity  operated  by  means  of 
the  circular  weight  on  the  lower  end  and  revolves  entirely 
about  the  circumference  of  the  dial,  sufficient  space  being 
provided  for  the  weight  to  pass  between  the  cross-bar  and  the 
graduated  dial.  The  pointer  axis  is  set  on  hardened  stt-el 
pivot  points  and  is,  therefore,  practically  frictionless.  The 
weight  on  the  end  of  the  pointer  is  sufficient  to  cause  the 
pointer  to  oscillate  and  assume  an  accurate  vertical  position. 
In  operation,  readings  are  taken  with  the  gage  first  on  one 
driving  wheel  and  then  on  the  opposite  wheel.  If  the  sum  of 
the  two  readings  is  more  or  less  than  90  deg.  it  shows  that  the 
crank-pins  are  out  of  quarter  and  a  change  of  wheel  setting 
is  needed.  For  instance,  should  the  reading  be  44  deg.  on 
one  side  and  47  deg.  on  the  other,  or  a  total  of  91  deg.,  the 
pins  are  out  of  quarter  one  degree  which,  on  a  24  in.  stroke 
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engine,  is  equivalent  to  15/64  in.  Each  gage  is  made  of  provided  showing  the  fractions  of  an  inch  correspxMiding  to 
bronze,  carefully  finished  and  provided  with  a  substantial  one  degree  of  crank-pin  angular  variation  on  24  in.  to  32  in. 
box  to  protect  it  from  injury.     With  each  gage  a  scale  is     stroke  locomotives.     The  total  weight  of  the  gage  is  9^  lb. 

Oil-Pressure  Transmission  and  Feed  Control 


ENABLING  a  machine  tool  operator  to  work  heavy  car- 
riages and  rams  quickly  and  without  physical  effort  is 
one  of  the  advantages  of  the  Oilgear  feed  control  devel- 
oped by  the  Oilgear  Company,  Milwaukee,  Wis.  This  control 
allows  the  operator  readily  to  increase  the  feeds  when  cuts 
become  lighter,  back  out  the  tool  for  observing  the  cutting 


Fig.  1 — Front  View  of  Heavy  Two-Head   Boring,   Facing  and  Tap- 
ping   Lathe    Equipped   with    Oilgear    Feed   Control 

edge,  and  return  it  at  will.  It  also  makes  it  possible  to  use 
two  or  three  different  feeds  in  quick  succession,  when  the 
cuts  only  last  a  short  time. 

In  many  cases  the  improvement  to  be  effected  justifies  an 
installation  on  machine  tools  already  in  operation.     Such  a 


Fig.  2 — Rear  View  of  Lathe  Shown  In  Fig.  1 

c-ise  is  the  double-headed  boring  and  tapping  lathe  (Fig.  1) 
^"  hich  shows  the  control  handle  A  within  easy  reach  of  the 
cperator.  Fig.  2  shows  the  Oilgear  feed  controller  B  and 
15  otor  C  installed  at  the  rear  of  the  lathe,  with  feed  control 
T'-d  R  extending  through  to  the  front.  Before  this  installa- 
tion was  made,  the  operator  had  to  turn  the  large  hand  wheel 


more  than  70  turns,  requiring  more  than  one-half  minute  of 
hard  work  in  every  eight-minute  period,  in  order  to  back  out 
the  tools  and  place  a  new  casting  in  the  jig.  In  addition,  the 
facing  cut  had  to  be  fed  by  hand  as  the  existing  feeds  were 
not  suitable.  It  is  stated  that  in  this  case  the  speeding  up 
of  rapid  traverse  and  the  economies  due  to  correct  feeds  and 
greater  convenience  of  manipulation,  made  possible  a  total 
increase  in  production  of  25  per  cent. 

Delivery  of  fluid  from  the  feed  controller,  varied  in  quan- 
tity and  direction,  compels  the  feeding  motor  to  perform  ex- 
actly the  function  desired  by  the  operator.  The  pressure  in 
the  system  is  large  or  small  according  to  the  resistance  offered 
to  the  cutting  tool,  but  the  feed  motor  moves  at  the  exact  rate 
of  speed  called  for  by  the  operator,  without  regard  to  the 
pressure  which  it  must  exert  to  do  the  work.  If  this  pressure 
rises  above  the  maximum  required  for  feeding,  a  relief  valVe 


Fig.  3— Rear  View  of  7-Ft.  Boring  Mill  Equipped  with  Oilgear 
Variable  Speed   Drive 

opens  and  permits  the  feed  motor  to  come  to  a  standstill 
without  damage.  This  function  is  made  use  of  in  locating 
shoulders,  etc.,  in  work  to  be  machined,  as  it  is  only  neces- 
sary to  set  rigid  stops  and  let  the  carriage  run  against  them 
as  desired. 

The  same  functions  of  variable  speed,  rapid  traverse, 
accurate  control,  etc.,  make  the  Oilgear  system  valuable  for 
planer  drive  or  hydraulic  press  operation. 

Variable  Speed  Drive  for  Machine  Tool  Spindles 

The  Oilgear  Company  has  also  developed  a  larger  type  of 
machine  designed  to  drive  the  spindles  of  machine  tools  at 
any  desired  speed,  from  line  shaft,  constant  speed  electric 
motor,  or  gasoline  engine.  The  unit,  shown  at  A,  Fig.  3,  is 
of  about  10  hp.  capacity,  designed  for  driving  lathes,  boring 
and  milling  machines,  etc.  The  principle  of  operation  is 
similar  to  that  of  the  feed  control  system,  securing  for  the 
operator  an  infinite  number  of  speed  changes  in  either 
direction  through  the  manipulation  of  one  single  control 
handle.  These  functions  and  speeds  selected  by  the  operator 
are  obtained  irrespective  of  changes  in  load  unless  the  load 
becomes  excessive  in  which  case  an  automatic  overload  gear 
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and  satldlf  arc  fiizlit  in  number.  rcv(.'rsil)le  and  range  from 
O.OOO  in.  to  0.54  in.  per  revolution  of  spindle.  These  feeds 
are  driving  direct  from  the  spindle,  back  geared  and  in 
geometrical  j)rogression  with  no  idle  gears  in  mesh.  The 
feed  gears  and  shafts  are  of  alloy  steel.  Rapid  power  tra- 
verse independent  of  feeds  is  tran.-niitted  to  the  saddle  and 
column  at  a  constant  speed  of  ()<>  in.  per  min. 

.Ml  ojjcrating  lever>  and  hand  uht'els  are  within  easy 
reach  of  the  operator  and  conveniently  arranged  for  the 
o[)erations  required.  The  starting,  stopping,  reversing  and 
clianging  of  feeds  or  speeds.  fa>t  or  slow,  by  hand  or  |)ower, 
are  controlled  1a-  the  o[)eralor  on  the  platform  attadied  to  the 
column.  The  movements  of  all  levers  are  interlocking,  it 
being  imitos>il)le  to  have  an}-  two  coTitliiting  speeds  or  feeds 
in  action  at  the  same  time. 

The  work  bed  is  provide«l  with  j)laned  T-slots  running 
parallel  to  spindle  travel.  Three  sides  have  a  planed  .-iJiuar- 
ing  stop  for  alining  work.  This  work  bed  can  be  made  to 
an\     (le-ired    >i/e.        The    outiT    supfxirt.    unless    otherwise 


specified,  is  made  with  48  in.  vertical  and  4»S  in.  hori/ont; 
traverse  and  is  adapted  for  supporting  boring  bars.     Gradu 
ated  steel  scales  for  the  main  column  and  saddle,  also  tli  ■ 
outer  support  saddle  and  column,  are  furnisiied,  reading  i  . 
1-1000  in.  by  use  of  the  verniers.     A  .screw  chasing  attacl - 
ment  can  be  furnished  to  cut  threads,  varying  from  2  to  i 
threads  per  inch  and  to  any  length  within  the  capacity  ( 
the  machine.     A  universal  tilting  and  revolving  table,  or 
plain    revolving   table,    with    movement   by  hand   or  powi   . 
can  also  be  furnished  if  the  machine  is  to  be  used  on  wor.. 
re(|uiring  such   attachments. 

The  diameter  of  the  spindle  is  4  in.  and  a  No.  (>  Mor>c 
taper  hole  is  provided  in  the  spindle.  The  feed  of  the 
spindle  is  .16  in.  (more  if  desired  by  slipping);  the  vertic.l 
travel  of  spindle  saddle.  48  in.:  the  horizontal  travel  uf 
column,  4S  in.  (more  if  desired  in  24  in.  addition;;! 
lengths);  the  minimum  height  of  spindle  from  Q-in.  Ixd 
plate,  ISy^  in.,  and  the  maximum  height  of  spindle  from 
<)  in.  bed  plate,  7.\^  j  in. 


Locom()ti\e  Dri\  injj  \\  heel  Quartering  Gage 


SIMPITCrrV  of  con.struction  and  u.-e  are  two  out>tanding 
features  of  a  new  kuomotivc  driving  wheel  quartering 
gage,  recently  placed  on  tiie  market  b\  the  A.-hton 
Valve  Company.  Bost<tn.  M.iss.  The  gage  has  l)een  designed 
for  use  in  railroad  shops  and  enginehouse>  where  a  (juiik 
and  aciurate  means  of  testing  out  re|«)rted  crank-pin  irregu- 
larities is  de.-ired.  the  reliability  and  speed  with  which  tests 
can  be  made  with  the  gage  l»eing  strong  evidence  of  its  in- 
genuity and  value.  The  present  metlKnl  of  using  plumb  lines 
and  straight  edges,  or  removing  wheels  and  transj)orting 
them  to  a  quartering  machine,  wastes  valuable  time  of  me- 
chanic-; and   lulpers  wliicli  cm   be  Lrnatl}'   reduced   l)y  u.-inir 


Fig.    1. — General    View   of    Ashton    Driving    Wheel    Quartering    Gage 

the  new  gage.  A  mechanic  can  readily  test  pins  for  quarter- 
ing in  any  position  of  the  drivers  without  removing  them 
from  the  frames,  reijuiring  l>ut  a  few  minutes  per  jniir  of 
wheels,  whereas  the  old  methcwl  takes  a  mechanic  and  helper 
several  hours.  The  gage  is  likewise  a  time-.saver  when  apply- 
ing new  axles  to  old  wheel  center-.  liy  pressing  one  wheel 
on  its  axle  and  then  starting  the  opposite  wheel,  gage  readings 


I  an  be  taken  which  will  accurately  indicate  whether  the  wheel 
is  in  the  proper  jmsition,  and  if  not  the  necessary  amount 
that  it  should  be  moved  before  being  pressed  fully  on.  The 
(juickness  with  which  this  operation  can  be  performed  will, 
in  a  short  time,  save  the  initial  cost  of  the  gage. 

The  i:ai;e  is  illustrated  in  Yin.  1   atid  its  method  of  use  in 


Fig.  2. — View  Showing   Method  of  Using  Quartering   Gage 

I'ig.  2.  It  is  made  to  accommodate  24  to  32-in.  stroke  loco- 
motives, being  provided  with  an  adju.stable  arm  A  (Fig.  2), 
beinu  held  in  any  desired  j)Osition  by  thumb  screw  B  and 
having  a  ball  center  C  at  one  end  for  a|)plication  in  tae 
center  hole  of  the  driving  axle.  After  ( '  is  fitted  in  place  t!ie 
angle  end  of  the  gage  is  rai.-ed  until  the  amis  F  F  meet  t.le 
crank-pin.  A  reading  is  then  taken  of  the  position  of  poin'-r 
/'  on  the  dial.  Pointer  /'  is  gravity  operated  by  means  of 
the  circular  weight  on  the  lower  end  and  revolves  entiniy 
about  the  circumfereiu  e  of  the  dial,  sufficient  space  bei  ig 
l)rovide(l  for  the  weight  to  pass  between  the  cross-bar  and  tiie 
graduated  rlial.  The  i)ointer  axis  is  set  on  hardened  st  ol 
pivot  points  and  is,  therefore,  practically  frictionless.  1  'C 
weight  on  the  end  of  the  fM)inter  is  .sufficient  to  cause  r'le 
pointer  to  oscillate  and  assume  an  accurate  vertical  positi*  ^^■ 
In  ojxration,  readings  are  taken  with  the  gage  first  on  ote 
driving  wheel  and  then  on  the  opposite  wheel.  If  the  sum  ^f 
the  two  readings  is  more  or  le.ss  than  90  deg.  it  shows  that  •:  :e 
crank-pins  are  out  of  ijuarter  and  a  change  of  wheel  sett;  g 
is  needed.  For  in.stance,  should  the  reading  be  44  deg.  ■  Q 
one  side  and  47  deg.  on  the  other,  or  a  total  of  91  deg.,  1  -e 
pins  arc  out  of  quarter  one  degree  which,  on  a  24  in.  strc-ie 
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engine,  is  equivalent  to  15/64  in.  Each  gage  is  made  of  [)rovided  showing  tlie  fractions  of  an  inch  corresponding  to 
bronze,  carefully  finished  and  provided  with  a  substantial  one  degree  of  crank-pin  angular  variation  on  24  in.  to  32  in. 
box  to  protect  it  from  injury.     With  each  gage  a  scale  is      stroke  locomotives.     The  total  weight  of  the  gage  is  9^  lb. 

Oil-Pressure  Transmission  and  Feed  Control 


ENABLING  a  machine  tool  oj)erator  to  work  heavy  car- 
riages and  rams  (juickly  and  without  physical  effort  is 
one  of  the  advantages  of  the  Oilgear  feed  control  devel- 
oped by  the  Oilgear  Company,  Milwaukee,  Wis.   This  control 
allows  the  operator  readily  to  increase  the  feeds  when  cut> 
become  lighter,  l)ack  out  the  t(K)l  for  ol)serving  the  cutting 


Fig.   1 — Front   View   of    Heavy   Two-Head    Boring,    Facing   and   Tap- 
ping   Lathe    Equipped    with    Oilgear    Feed    Control 

edge,  and  return  it  at  will.  It  also  makes  it  possible  to  use 
two  or  three  different  feeds  in  (iui«k  .succession,  when  the 
tuts  only  last  a  short  time. 

In  many  cases  the  im|)rovi'ment  to  be  effected  justifies  an 
installation  on  machine  tools  already  in  operation.     Such  a 


Fig.  2 — Rear  View  of  Lathe  Shown  in  Fig.  1 

ise  is  the  double-headed  boring  and  tapping  lathe  (Fig.  1) 
lich  shows  the  control  handle  A  within  easy  reach  of  the 
crator.  Fig.  2  shows  the  Oilgear  feed  controller  B  and 
'tor  C  installed  at  the  rear  of  the  lathe,  with  feed  control 
•i  R  extending  tlirough  to  the  front.  Before  this  installa- 
n  was  njade,  the  operator  had  to  turn  the  large  hand  wheel 


more  than  7U  turjis,  re(|uiring  more  than  one-half  minute  of 
hard  work  in  every  eight-minute  j)eriod,  in  order  to  back  out 
the  tools  and  place  a  new  casting  in  the  jig.  In  a<ldititin.  the 
facing  cut  hatl  to  Ite  fed  by  hand  a>  the  exi.-trng  fee(l>  ultc 
not  suitable.  It  i>  .-tated  that  in  this  case  the  sjKv<ling  up 
of  rapid  traver.^e  and  the  economies  due  to  correct  fei-ds  and 
greater  convenience  of  manipulation,  made  possible  a  total 
increase  in  produt  tion  of  J5  ])er  cent. 

Delivery  of  fluid  from  the  Uxd  controller,  varied  in  <iuan- 
tity  and  direction,  comfxls  the  feeding  motor  to  perform  ex- 
actly the  function  desired  by  the  o|»erator.  The  pressure  in 
tbe  s\>tem  is  large  or  >mall  according  to  the  roi stance  offered 
to  tlie  cutting;  tool,  but  the  feed  motor  moves  at  the  exact  rate 
ol  .speed  called  for  I>y  the  oj)eratpr,  without  regard  to  the 
pressure  which  it  mu>t  exert  to  do  the  work,  ll"  this  prcs-ure 
ri.>ies  above  the  maximum  recjuired  for  feeding,  a  relief  valve 


Fig.  3— Rear  View  of  7-Ft.  Boring  Mill  Equipped  with  Oilgear 
Variable   Speed    Drive 

opens  and  j)crmits  the  feed  motor  to  cane  to  a  stan(l>till 
without  damage.  This  function  is  made  use  of  in  hxating 
shoulders,  etc.,  in  work  to  be  machined,  as  it  is  onl\  ne«er- 
sary  to  >et  rigid  .-tups  and  let  the  carriage  run  against  them 
as  desired. 

The  same  functions  of  variable  speed,  rapid  traver.<e. 
accurate  control,  etc..  make  the  Oilgear  .system  valuable  for 
planer  drive  or  h\clraulii    press  operation. 

Variable  Speed   l>ri\e  for  Maeliiiie  Tool  Spindles 

The  Oilgear  Company  has  also  developed  a  larger  l^  pe  of 
machine  designed  to  drive  the  spindles  of  machine  tcx)ls  at 
any  desired  sixhhI,  from  line  shaft,  constant  S})eed  electric 
motor,  or  ga.-oline  engine.  The  unit,  shown  at  .L  Fig.  .>,  is 
of  about  10  hp.  capai  ity,  designed  for  driving  lathes,  boring 
and  milling  machines,  etc.  The  principle  of  operation  i.'J 
similar  to  that  of  the  feed  control  system,  securing  for  the 
operator  an  infinite  number  of  speed  changes  in  either 
direction  through  tlie  manipulation  of  one  single  control 
handle.  These  functions  and  speeds  selected  by  the  operator 
are  obtained  irrespective  of  changes  in  load  unless  the  load 
becomes  e.xccssive  in  which  case  an  automatic  ctverload  gear 
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relieves  the  operator  of  responsibility  by  preventing  him  from  machine.  When  this  is  exceeded,  the  speed  will  be  reduced, 
overloading  the  machine.  The  overload  gear  may  be  adjusted  even  to  stopping  the  tool  entirely  in  case  of  a  jam.  The 
to  any  desired  maximum  load  up  to  the  capacity  of  the     control  valve  is  located  at  B,  Fig.  3. 


Combination  Fibre  and  Metallic  Packing 

AN  unusual  and  interesting  rod  packing,  said  to  com-     of  metal  instead  of  one,  but  on  closer  examination  the  V-shape 
bine  the  adjustment  features  of  non-metallic  packing     of  the  solid,  white  metal  bar  is  apparent, 
with  the  wear-resisting  qualities  of  metallic  ring  pack-  "V"  Pilot  Packing  has  a  resilient,  pliable  back,  fitting  it 

ing,  is  V-Pilot  Packing,  made  by  Pilot  Packing  Company,      for  many   uses   for  which   purely   metallic   packing   is  not 
Inc.,  Chicago.  The  packing  takes  its  name  from  the  patented 
contour  of  the  metal  which  is  shaped  like  a  "V"  to  insure  an 
entirely  metallic  surface  on  the  rod  at  the  slightest  pressure 
of  the  gland.    The  face  of  the  metal,  as  shown  in  Fig,  1,  is 
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Fig.  2— View  Showing  Fiexibllity  of  New  Packing 

adapted.  Its  extreme  flexibility,  as  shown  in  Fig.  2,  per- 
mits its  use  on  small  rods  and  provides  easy  and  quick  ad- 
justment. This  packing  has  successfully  passed  the  experi- 
mental stage  and  demonstrated  its  value  by  extended  tests 
under  actual  working  conditions,  having  shown  unusually 
long  life  and  resultant  economy.  It  has  a  wide  range  of  ap- 
plication and  is  used  by  railroads  for  air  pumps,  boiler  feed 
pumps  (steam  and  water  ends),  valve  stems,  throttle  stems, 
povyer  reverse  gear  rods,  stationary  air  compressors,  steam 
engines,  hot  and  cold  water  pumps,  ammonia  pumps,  round- 
house washout  pumps,  power  plant  feed  water  pumps,  pump- 
slotted,  the  slots  being  staggered  to  prevent  the  escape  of  ing  station  (steam  or  water  glands),  steam  hanmiers  and 
steam  down  the  rod.  The  slots  serve  another  useful  purpose  many  other  purposes.  "V"  Pilot  Packing  is  supplied  boxed 
by  retaining  oil  for  the  lubrication  of  the  rod.  A  hasty  glance  and  ready  for  immediate  service  and  is  applied  in  the  same 
at  Fig.  1  may  give  the  impression  that  there  are  two  pieces     manner  as  ordinary  fibrous  packing. 


Fig.  1— Cross  Section  of  a  Set  of  "V"  Piiot  Paclting 


A  New  Precision  Machine  Alining  Level 


THE  Universal  Boring  Machine  Company,  Hudson, 
Mass.,  has  just  placed  on  the  market  a  precision 
machine  alining  level  which  is  different  both  in  design 
and  construction  from  previous  prevision  levels.  The  frame 
is  of  cast  iron,  truss  construction,  of  sufficient  strength  to 
eliminate  strain  and  the  length  of  the  levelling  surface  is 
27  in. 

The  vial  used  is  made  of  Jena  glass,  especially  ground, 
and  is  filled  and  guaranteed  by  a  prominent  level  maker. 
The  vial  is  set  in  a  brass  japanned  case  which  in  turn  is 
mounted  on  two  lacquered  brass  studs,  one  at  each  end. 
After  adjustment,  the  vial  is  locked  by  two  nuts  working 
against  each  other.  The  adjustment  also  has  a  cross  travel 
This  ensures  all  adjustments  similar  to  those  on  the  finest 
surveying  instruments.  The  bubble  in  the  vial  has  a  sensi- 
tiveness of  5  sec.  of  arc  per  graduation,  equivalent  to 
0.0002908  in.  per  ft.  The  vial  is  carried  in  such  a  manner 
that  protection  from  breakage  is  assured. 

The  level  casting  is  thoroughly  insulated  from  the  palm 
of  the  hand  by  means  of  a  handle  of  non-conductive  ma- 
terial and  consequently  distortion  from  this  source  is  com- 
pletely eliminated. 

In  constructing  the  level  the  casting  is  first  planed  and 
drilled  and  allowed  to  thoroughly  season.     After  the  metal 


has  proved  its  season,  the  base  is  hand  scraped  and  tested. 
It  is  then  allowed  to  rest  for  a  period  and  is  tested  again. 
The  vial   is  then   adjusted.      The   instrument   is   furnished 


Level    Designed   for   Accurate   Work 

with  a  case  and  is  equipped  with  a  strong  brass  handle  thus 
enabling  it  to  be  conveniently  carried  by  service  men  on  tlie 
road.    The  weight  is  9^  lbs. 


Seventy-foot  mail  storage  cars  having  become  common,  t  le 
Postmaster  General  and  the  Railway  Mail  Pay  Committee  ha  '« 
petitioned  the  Interstate  Commerce  Commission  to  approve  the  I'^^c 
of  such  cars  at  a  pro  rata  increase  over  the  rate  for  60- foot  ca  s. 
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The  American  Railway  Association  now  has  a  Safety  Section 
in  the  Operating  Division,  with  a  temporary  Committee  of 
Direction. 

The  Interstate  Car  Company,  Indianapolis,  Ind.,  will  build  an 
addition  to  its  foundry  in  that  city,  91  by  126  ft.,  at  an  approxi- 
mate cost  of  $25,000. 

A  fire  in  the  roundhouse  and  local  shops  of  the  Erie  Railroad 
at  Jersey  City,  N.  J.,  on  September  11,  destroyed  one  building, 
partly  destroyed  another  one  and  damaged  18  locomotives ;  esti- 
mated total  loss  $100,000. 

The  New  York,  New  Haven  &  Hartford  has  bought  from  the 
International  Motor  Company  three  gasoline  motor  cars,  sup- 
ported by  special  trucks,  with  seating  capacity  of  35,  also  com- 
partment for  baggage.  Delivery  of  these  cars  is  expected  early 
in  December  and  they  will  be  used  in  short  haul  passenger  service 
on  branch  lines. 

Edgar  E.  Clark,  formerly  chairman  of  the  Interstate  Com- 
merce Commission,  and  Wilbur  La  Roe,  Jr.,  have  formed  a 
partnership  under  the  firm  name  of  Clark  and  La  Roe  for  the 
handling  of  matters  before  the  agencies  of  the  government,  in- 
cluding the  committees  of  Congress.  Their  offices  will  be  in 
the  American  National  Bank  Building,  Washington,  D.  C. 

London  to  Birmingham  in  two  hours  is  the  time  advertised 
for  the  best  trains  in  the  latest  time-tables  of  both  the  London 
&  North  Western  and  the  Great  Western  Railways.  This  is  the 
first  restoration  of  these  fast  schedules,  which  were  discontinued 
during  the  war.  The  distance  between  the  two  cities,  by  the 
North  Western,  is  113  miles,  and  by  the  Great  Western,  110  miles. 

Trains  on  time  (passenger  trains)  on  the  Pennsylvania  Rail- 
road in  July  numbered  94.2  per  cent  of  the  total  passenger  trains 
operated;  and  96.8  per  cent  made. schedule  time.  This  is  an  im- 
provement of  16.8  per  cent  and  9.0  per  cent  respectively  over  the 
figures  for  March,  1920.  the  first  month  after  the  property  was 
returned  to  the  Pennsylvania  management.  Engine  failures  and 
ca'  failures  have  been  redticed. 

C.  L.  Bardo,  general  manager  of  the  New  York,  New  Haven 
&  Hartford,  on  September  5,  sent  out  a  notice  to  all  employes 
a<l vising  that  not  one  employee  had  been  killed  during  the  month 
of  August,  and  congratulating  them  on  their  successful  adherence 
to  "safety  first"  in  their  work.  Once  before — in  May,  1920 — a 
similar  record  was  made.  This  road  operates  about  2,000  miles 
of  lines  with  about  1,200  locomotives. 

The  question  of  resuming  hearings  in  the  general  railway 
'.lu -stigation    before    the    Senate    committee    on    interstate    com- 


merce has  been  postponed,  to  be  decided  at  a  meeting  of  the  com- 
mittee following  the  Congressional  recess.  There  is  some  senti- 
ment in  the  committee  for  discontinuing  the  hearings,  but  strong 
pressure  is  being  brought  by  others  to  hear  testimony  from  the 
labor  and  other  interests  not  represented  at  the  hearings  so  far. 

Veteran  Employees'  Associations  are  being  organized  on  all 
divisions  of  the  Pennsylvania  Railroad,  which  have  not  already 
organized,  and  campaigns  are  going  on  to  increase  the  member- 
ship of  those  associations  already  in  existence.  As  soon  as  the 
divisional  organizations  are  perfected  it  is  planned  to  hold  a 
Pennsylvania  System  convention.  Approximately  38,778  employees 
are  eligible  for  membership  in  these  associations  by  virtue  of 
20  years  of  service;  that  is,  one  employe  in  five.  Many  of  the 
6,185  former  emplojees  now  on  the  pension  roll  are  members  of 
the  division  veterans'  association.  These  associations  were  first 
started  in  1897,  and  they  have  been  among  the  active  factors 
in  perpetuating  those  traditions  and  ideals  of  public  service  and 
mutual  co-operation  between  officers  and  men  which  have  been 
handed  down  through  75  years  of  Pennslyvania  Railroad  history. 

Seven  new  rules,  recognizing  and  continuing  the  principle 
of  punitive  pay  for  overtime  work  in  railroad  shops,  have  been 
promulgated  by  the  Railroad  Labor  Board  as  the  solution  of 
one  of  the  stumbling  blocks  in  the  negotiation  of  new  agreements 
regarding  rules  and  working  conditions  between  many  railroads 
and  their  shop  employees.  These  new  rules,  which  are  effective 
as  of  August  16  and  are  retroactive  to  July  1,  also  recog^nize 
and  sanction  the  principle  of  the  eight-hour  day,  the  policy  of 
paying  time  and  one-half  for  work  performed  on  Sundays  and 
holidays  except  that  work  which  is  absolutely  essential  to  con- 
tinuous operation  and  the  practice  of  paying  an  allowance  to 
an  employee  called  but  not  required  to  work.  On  the  other 
hand,  the  provisions  of  the  seven  new  rules  so  change  the  over- 
time rules  in  the  Shop  Crafts  Agreement  that  several  of  the 
wasteful  eflfects  brought  to  the  attention  of  the  Board  during 
the  hearings  on  national  agreements  will  not  be  continued. 


Study   of  Wood  Seasoning 

The  Forest  Products  Laboratory,  Madison,  Wis.,  in  co- 
operation with  saw-mills  and  wood  utilization  plants  through- 
out the  country,  is  organizing  an  extensive  field  study  of 
the  air  seasoning  of  wood.  The  purpose  is  to  determine  the 
piling  practice  which  will  result  in  the  fastest  drying  rates 
consistent  with  the  least  depreciation  of  stock,  the  least  amount 
of  yard  space  required  and  the  least  handling  costs.  All  the 
important  commercial  woods  of  the  United  States  will  receive 
consideration.     The  study  of  both  hard  and  soft  woods  will  be 
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carried  on  concurrently.  This  investigation  will  furnish  a  com- 
parison of  the  effects  of  such  piling  variables  as  the  spacings  of 
boards  in  layers,  the  height  of  pile  foundations,  and  the  di- 
rections of  piling  with  relation  to  prevailing  winds  and  yard 
alleyways.  It  is  expected  that  the  study  will  determine  whether 
lumber  should  be  dried  partly  at  the  mill  and  partly  at  the  plant 
■of  utilization  or  whether  it  should  be  dried  completely  at  the 
mill.  Data  collected  are  expected  also  to  show  whether  air 
seasoning  or  kiln  drying  is  more  economical. 


Ohio  Man  Appointed  American  Purchasing  Agent  for 
Chinese  Government 

Charles  H.  Kettenring,  president  of  the  Defiance  Machine 
Works,  Defiance,  Ohio,  has  been  appointed  purchasing  agent  in 
America  for  the  republic  of  China.  Mr.  Kettenring  will  have 
charge  of  purchases  in  this  country  of  practically  all  classes  of 
equipment  and  supplies  of  a  mechanical  or  engineering  nature. 


New   Zealand's   Premier   Favors   British   Manufacturers 

...      W.   F.   Massey,  prime  minister  of   New   Zealand,   speaking  at 

-v',  Darlington,  England,  is   quoted   by  the  Times    (London)    Trade 

•., J  Supplement  as  saying  that   in   his  dominion   British  goods  are 

•  •:"'  now  given  preference  and  that  he  hopes  that  more  can  be  done 

.  ::  in   that   direction   in   the   next   few  months.     He   states   further 

•  .     that  New  Zealand  is  coming  to  Britain  soon  to  place  orders  for 

.    .  •  2,500  freight  cars,  45  locomotives  and  a  quantity  of  rails. 


Purchasing  Deparlment  Changes  on  Japanese  Government 

Railways 

The  financial  and  purchasing  department  of  the  Japanese  Gov- 

V  ernment   Railways  has  organized  a  new  section   for  the  purpose 

-   of  making  extensive  purchases  of  modern  labor-saving  machinery 

for   the  mechanical   and   engineering  departments.     This    section, 

•which  will  be  under  the  direction  of  Sliinji  Sogo,  will  also  ar- 

'  range  for  the  purchase  and  installation  of  modern  equipment  for 

"--  the   railway's   offices. 


Anthracite  Shipments,  August,  1921 

V  •'      Shiphients  of  anthracite  for   August,   as   reported   to  the  An- 

,-  thracite  Bureau  of  Information,  Philadelphia,  amounted  to  5,575,- 

:  115  gross  tons,  as  compared  with  5,462,760  tons  in  the  preceding 

'•/month,  and  with  6,207,653  tons  in  August,   1920.     The  decrease 

from  August,   1920,  was  due  chiefly  to  continued   light  demand 

for   all    sizes   except   stove,   and   to   a    continuance   of   scattered 

■'colliery  suspensions  caused  by  market  conditions  and  petty  strikes. 

V'        Implement  Manufacturers  Urge  Abrogation  of  All  Labor 

Agreements 

W.  H.  Stackhouse,  president  of  the  National  Implement  and 
Vehicle  Association,  has  issued  a  statement  setting  forth  the 
association's  ideas  regarding  the  railroad  labor  problem.  Mr. 
Stackhouse  urges  as  imperative  that  the  "iniquitous  Adamson 
law"  be  repealed,  and,  in  addition,  that  the  Labor  Board  be 
directed  "to  abrogate  all  labor  agreements,  including  the  union- 
ization   of    our    great    transportation    system."' 


1,50  Cars,  Eleven  Miles  an  Hour 

On  August  7,  the  Ann  Arbor  Railroad  ran  what  is  said  to  be 
the  longest  freight  train  ever  operated  in  the  State  of  Michigan. 
It  was  from  Owosso,  Mich.,  southward  to  Toledo,  Ohio  104 
miles.  The  train  left  Owosso  at  6:15  a.  m.,  with  53  loads  and 
97  empties,  weighing  3,932  tons,  and  arrived  at  Toledo  at  4:00 
p.  m.,  with  53  loads  and  98  empties,  weighing  3,951  tons.  It 
was  hauled  by  one  locomotive  of  the  Santa  Fe  type  with 
70,000-lb.  tractive  effort,  equipped  with  duplex  stokers,  except 
Ahat  a  pusher  was  used  for  four  miles  out  of  Owosso. 


^'  Tentative  Consolidation  Plan 

A  tentative  plan  for  the  consolidation  of  the  railway  properties 
of  the  continental  United  States  into  19  systems  with  one  alter- 
native plan  for  the  New  England  lines,  was  made  public  by  the 
Interstate  Commerce  Commission  on  Wednesday,  September  28, 
and  served  upon  the  railroads  and  state  authorities  as  the  basis 
for  a  plan  to  be  ultimately  adopted  by  the  commission,  in  accord- 
ance with  the  provisions  of  paragraphs  4  and  5  of  Section  5  of 
the  interstate  commerce  act,  after  public  hearings,  the  dates 
for  which  have  not  yet  been  announced. 


Two  Roads  Secure  Excellent  Results  from  Water  Treatment 

Reports  which  have  been  prepared  by  the  Missouri  Pacific  and 
Illinois  Central  on  the  operation  of  their  respective  systems  of 
water  softening  for  1920  indicate  that  water  treatment  on  both 
of  these  roads  is  being  attended  with  highly  profitable  results. 
The  Missouri  Pacific  reports  a  saving  for  the  year  of  $481,12'* 
through  the  use  of  treated  water,  a  figure  representing  a  return 
of  197  per  cent  on  the  total  amount  invested  in  treating  facilities, 
while  the  Illinois  Central  reports  a  saving  for  the  year  of  $292,- 
456,  or  about  120  per  cent  on  the  total  investment. 


Railway  Electrical  Engineers  Will  Not  Meet 

The  1921  annual  convention  of  the  Association  of  Railway  Elec- 
trical Engineers  has  been  postponed  indefinitely.  This  action  was 
taken  by  its  board  of  directors  as  a  result  of  a  suggestion  made 
recently  by  the  Association  of  Railway  Executives  that  the  various 
sections  of  the  American  Railway  Association  postpone  indefinitely 
all  conventions  or  curtail  them  as  much  as  possible.  The  Asso- 
ciation of  Railway  Electrical  Engineers  is  not  officially  connected 
with  the  American  Railway  Association,  but  has  applied  for 
membership. 


A  Short  Lived  Strike  in  Ireland 

Enginemen  on  the  Great  Northern  of  Ireland  went  out  on  a 
strike  at  midnight  of  August  29,  but  returned  to  work  the  fol- 
lowing afternoon  on  the  advice  of  J.  H.  Thomas,  general  secre- 
tary of  the  national  Union  of  Railwaymen,  according  to  the 
New  York  Times.  Mr.  Thomas  advised  the  men  to  go  back  to 
work  after  the  company  agreed  to  participate  in  the  Irish  rail- 
way arbitration  then  in  progress.  The  Irish  railways  were  re- 
turned to  their  owners  on  August  15  at  the  same  time  as  the 
British  railways  were  returned,  but  legislation  similar  to  that 
provided  for  the  roads  of  Great  Britain  has  not  been  extended 
to  the  Irish  railways 


Some  Unit  Costs  Show  Reduction 

The  Interstate  Commerce  Commission's  monthly  bulletin  of 
freight  and  passenger  train  service  unit  costs  for  the  month  of 
June  shows  a  further  reduction  in  some  of  the  unit  costs  of  rail- 
road operation.  The  cost  per  freight  train  mile  for  selected 
accounts  used  by  the  commission  was  $1,753  for  the  month  as 
compared  with  $1.89  last  year  and  the  average  cost  per  passenger 
train  mile,  selected  accounts,  was  98.4  cents  as  compared  with 
$1.03  last  year.  For  the  first  six  months  of  1921,  however,  the 
average  cost  per  freight  train  mile  was  $1.95  as  compared  with 
$1.85  last  year  and  per  passenger  train  mile  was  $1.07  as  com- 
pared with  $1.01   last  year. 


Pennsylvania  Pensions 

During  the  first  six  months  of  1921  the  Pennsylvania  Railroad 
paid  out  $1,354,692  in  pension  allowances  to  retired  employees; 
and  696  n^w  names  were  placed  on  the  pension  list  in  that  time. 
During  the  same  period,  287  retired  employees  died.  The  total 
number  now  receiving  pensions  is  6,406.  It  is  estimated  that  the 
average  term  of  service  of  these  men  is  40  years.  The  average 
age  of  all  employees  on  the  roll  is  73  years  and  1  month. 

All  officers  and  employees  who  attain  the  age  of  70  years  are 
automatically  retired,  and  those  from  65  to  69,  inclusive,  who 
after  thirty  or  more  years  in  the  service  become  disqualified 
for  active  duty,  are  also  eligible  for  pensions. 


Electrification  of  Japanese  Railways 

The  official  plan  for  the  electrification  of  the  railways  of 
Japan  has  recently  been  revised  and  a  new  electric  bureau 
established,  according  to  information  published  in  Commerce 
Reports.  According  to  the  plan  now  being  worked  out  by  the 
Department  of  Railways,  the  first  steps  will  be  to  electrify  the 
entire  Tokaido  line,  the  traffic  of  which  has  been  increasirg 
enormously  each  year,  from  Tokyo  to  Kobe,  and  a  part  of  f'.e 
Central  line  between  lidamachi  station  in  Tokyo  and  Kofu,  in 
the  rear  of  Mount  Fuji,  where  many  tunnels  make  transporta- 
tion slow.  Electric  trains  will  be  used  exclusively  for  passengers, 
freight  trains  being  operated  by  steam  as  at  present. 


Unemployment  Conference 

The    unemployment    conference    called    by    President    Harding 
ft)  inquire  into  the  volume  and  distribution  of  unemployment  and 
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to  consider  measures  that  would  tend  to  recovery  of  business 
convened  at  Washington  on  September  26.  After  listening  to 
addresses  by  the  President  and  by  Secretary  Hoover  of  the  De- 
partment of  Commerce,  the  conference  organized  by  appointing 
nine  sub-committees  on  various  phases  of  the  subject:  Un- 
employment statistics;  employment  agencies  and  registration; 
emergency  state  and  municipal  measures  and  public  works; 
emergency  measures  by  manufacturers ;  emergency  measures  in 
transportation;  emergency  measures  in  construction;  emergency 
measures  in  mining;  emergency  measures  in  shipping,  and  public 
hearings.  Following  the  appointment  of  the  committees,  the  con- 
ference itself  adjourned  to  October  5,  by  which  time  the  spe- 
cialized committees  are  expected  to  report. 


Reduction  in  Employees  and  Their  Compensation 

A  further  reduction  in  the  number  of  employees  and  the  total 
payroll  of  the  railroads  for  the  second  quarter  of  1921,  as  com- 
pared with  the  first  quarter,  is  shown  in  the  Interstate  Com- 
merce Commission's  quarterly  summary  of  statistics  on  employees' 
service  and  compensation  for  Class  I  roads  for  the  three  months 
ending  June  30.  The  average  number  of  employees  for  the 
quarter  was  1,568,143  as  compared  with  1,691,471  in  the  first 
q^uarter  of  1921.  In  the  third  quarter  of  1920,  when  the  number 
erf  employees  was  at  the  maximum,  the  total  was  2,157,989.  The 
number  in  service  at  the  middle  of  the  month  was  1,542,716  for 
April,  but  increa.sed  to  1,575,599  for  May  and  1,568,143  for 
June.  The  numbet-  :n  service  in  April  was  655,108  less  than 
it  was  last  August. 

The  total  compensation  for  the  second  quarter  of  1921  was 
$699,684,795  as  compared  with  $757,325,356  in  the  first  quarter 
of  1921  and  $1,052,109,451  in  the  third  quarter  of  1920.  The 
total  payroll  for  the  12  month.s  ending  June  30,  1921,  was 
$3,491,000,000. 


Locomotive    Orders 

The  Chilean  State  Railways  have  ordered  10  Mikado  type 
locomotives  from  the  Baldwin  Locomotive  Works,  and  20  Mikado 
type  locomotives  from  the  American  Locomotive  Company. 


C.  C,  McChord  Elected  Chairman  of  I.  C.  C. 

Commissioner  Charles  Caldwell  McChord  was  unanimously 
elected  chairman  of  the  Interstate  Commerce  Commission  on 
October  3,  succeeding  Edgar  E.  Clark,  who  recently  resigned 
as  a  member  of  the  commission  to  engage  in  private  practice. 

Mr.  McCh©rd  was  born  December  3,  1859,  at  Springfield,  Ky. 
He  was  educated  at  Center  College  at  Danville,  Ky.  After 
leaving  college  he  became  a  member  of  the  bar  of  Kentucky 
•and  engaged  in  the  general  practice  of  law.  He  was  prosecuting 
attorney  at  Springfield  from  1886  to  1892.  He  was  appointed  a 
member  of  the  Kentucky  Railroad  Commission  in  May,  1892,  and 
elected  chairman.  He  resigned  in  1895  and  was  elected  a  mem- 
ber of  the  Kentucky  state  senate,  serving  four  years.  During 
this  time  he  was  the  author  of  the  bill  which  became  popularly 
known  as  the  McChord  railroad  law,  empowering  the  railroad 
commission  to  prescribe  freight  and  passenger  rates  for  railroads 
in  Kentucky.  He  was  again  elected  a  member  of  the  railroad 
commission  in  1899  and  was  again  made  chairman.  He  was  re- 
elected commissioner  and  chairman  in  1903  and  in  December, 
1910,  was  appointed  member  of  the  Interstate  Commerce  Com- 
mission. He  was  re-appointed  by  President  Wilson,  for  the  term 
expiring  at  the  end  of  1922. 

1  

District  CoUrt  Issues  Decision  in  Stoker   Suit 

The  suit  brought  by  the  Mechanical  Construction  Company 
against  the  Locomotive  Stoker  Company  for  infringement  of 
Patent  No.  979,849  to  William  T.  Hanna,  was  tried  before 
Judge  Thomson  in  the  District  Court  of  the  United  States 
for  the  Western  District  of  Pennsylvania  in  February  and 
March,  1921.  The  defendant  denied  infringement,  alleged  the 
invalidity  of  the  patent,  and  by  way  of  counterclaim  alleged  in- 
fringement by  the  plaintiff  of  Patent  No.  1,130,443.  The  plaintiff 
in  reply  denied  tlie  validity  of  this  patent  or  infringement  thereof 
^"'1  asked  that  the  counterclaim  be  dismissed. 

The  claim  of  the  Hanna  patent  covered  the  use  of  diverging 
channels  in  the  distributor  plates  for  the  distribution  of  coal  in 
the  firebox.  In  this  suit  the  decision  states,  "The  claims  in  suit 
I  find  valid  and  infringed."  The  counterclaim  was  based  on  a 
iiiel  receptacle  below  the  firing  floor,  in  regard  to  which  the 
decision  states,  "I  find  that  for  the  reason  set  forth  in  this 
opinion,  defendant's  counter  claim  should  be  dismissed." 

The  case  has  been  appealed  by  the  Locomotive  Stoker  Com- 
pany and  it  is  expected  that  it  will  be  heard  by  the  upper 
court  early  in  the  October  term. 


Freight  Car  Orders 

The  Tientsin-Pukow  has  ordered  from  the  Pressed  Steel  Car 
Company  10  first-class  sleeping  cars,  10  second-class  sleeping  cars, 
and  10  third-class  sleeping  cars,  5  dining  cars,  5  drawing-room 
cars.  5  baggage,  5  postal  and  3  private  cars. 

The  Bangor  &  Aroostook,  which  has  been  contemplating  the 
purchase  of  200  single  sheathed  box  cars  of  40-ton  capacity,  has 
ordered  this  equipment  from  the  Standard  Steel  Car  Company. 


Shop  Constmclion 

New  York  Central. — This  company  has  awarded  a  contract 
for  the  construction  of  a  30-stall  roundhouse  and  annex  buildings 
at  Solvay,  N.  Y.,  to  the  W.  M.  Ballard  Company,  Syracuse,  N,  Y. 
Construction  was  resumed  recently  on  this  project. 

Chicago,  Rock  Island  &  Pacific. — This  company  has  awarded 
a  contract  to  the  T.  S.  Leake  Construction  Company,  Chicago, 
for  the  erection  of  an  addition  to  its  roundhouse  at  Eldon,  Mc, 
to  cost  about  $40,000. 

Chicago,  Burlington  &  Quincy. — This  company  will  con- 
struct a  30-ft.  by  50-ft.  brick  machine  shop  at  Herrin  Junction, 
111.,  with  company  forces. 


Bad  Order  Cars 

According  to  reports  compiled  by  the  Car  Service  Division  of 
the  American  Railway  Association,  the  number  of  bad  order  cars 
on  August  15  totaled  382,440,  or  16.6  per  cent  of  the  cars  on 
line.  The  number  of  bad  order  cars  on  September  1,  however, 
showed  a  slight  reduction,  the  total  being  374,087,  or  162  per 
cent.  Three  hundred  and  seventy-four  thousand,  four  hundred 
and  thirty-one  cars  were  reported  in  need  of  repair  on  September 
15,  or  16.3  per  cent. 


Surplus  Serviceable   Cars 

According  to  reports  compiled  by  the  Car  Service  Division 
of  the  American  Railway  Association,  the  surplus  serviceable 
cars  on  August  15  numbered  284,338,  a  decrease  of  13,446  cars 
when  compared  with  the  total  for  the  week  ended  August  8. 

On  August  23,  the  cars  totaled  270,024,  a  decrease  of  14,314 
cars  when  compared  with  the  total  on  August  8. 

The  total  for  the  week  ended  August  31  was  246,440,  a  de- 
crease of  23,584  cars  as  compared  with  the  preceding  week. 

For  the  period  September  1  to  8,  a  total  of  237,972  surplus 
cars  was  reported,  a  decrease  of  8,468  when  compared  with  the 
total  for  the  week  ended  August  31. 

The  report  for  the  week  ended  September  15  showed  a  total 
of  219,991  surplus  freight  cars,  a  decrease  of  17,981  cars  when 
compared  with  the  preceding  week. 


Extending   Electric  Traction   in   Italy 

The  new  work  for  extending  electric  traction  in  Italy,  which 
was  decided  upon  before  the  war  by  the  .State  Railways  in 
agreement  with  the  government  provides  for  the  electrification 
of  about  2,800  miles  of  the  State  Railways.  The  lines  chosen 
are  those  where  the  most  coal  is  consumed  on  account  of  the 
steep  grades  and  very  heavy  traffic.  The  total  length  of  line 
operated  by  the  State  Railways,  is  8,700  miles  and  the  annual 
consumption  of  coal  is  about  2,500.000  tons.  The  electrification 
of  2,800  miles,  decided  upon  in  the  May,  1920,  program,  will 
permit  of  a  saving  of  1,300,000  tons  of  coal,  or  nearly  half  of 
the  total  amount  required  for  running  the  entire  system.  In  its 
place,  600.000,000  kw.  hr.  per  annum  will  be  consumed  and  this 
means  that  power  stations  will  have  to  be  provided  with  a 
capacity  of  150,000  kw. 

Most  of  the  electric  power  will  be  purchased  from  private 
power  distribution  companies,  but  in  order  to  speed  up  the  work 
the  State  Railways  have  already  commenced  to  build  large  hydro- 
electric installations  which  will  operate  in  parallel  with  the 
power  stations  of  the  private  companies. 


Steel  Passenger  Cars  for  the  Northern  Pacific 

Sixty-two   passenger    cars   are   being   rebuilt   by   the    Pullman 
Company  for  the  Northern  Pacific  which  will  be  used  on  trains 
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Nos.  1  and  2  running  between  St.  Paul  and  Seattle.  A  part  of 
the  order  has  been  delivered  to  the  railroad  company  and  when 
completed  will  consist  of  22  coaches,  12  diners,  11  dynamo  bag- 
gage cars,  12  baggage  cars  and  five  mail  and  express  cars. 
Three  business  cars  arc  also  being  rebuilt  in  similar  manner. 
All  of  the  equipment  used  on  these  trains  will  then  be  steel. 
The  cars  are  similar  to  the  latest  design  of  Pullman  cars  and 
are  built  of  wood  with  steel  under  frames  and.  ends  and  J^-inch 
steel  sheathing.  The  trucks  were  reinforced  to  carry  the  added 
weight.  The  advantages  ascribed  to  this  type  of  construction 
over  the  all-steel  construction  are  that  they  are  less  noisy,  are 
warmer  in  winter  and  cooler  in  summer  and  more  resilient  in 
case  of  impact  The  head  end  system  of  lighting  with  power 
supplied  by  a  steam  turbine  driven  generator,  located  in  the 
baggage  car,  is  used  on  these  trains.  New  switch  panels  were 
added  to  the  cars,  but  the  lighting  fixtures  were  not  changed. 
Storage  batteries  will  be  used  on  each  car,  excepting  coaches 
and  straight  baggage  cars. 


Professor  E.  C.  Schmidt  Returns  to  University  of  Ulinois 

Edward  Charles  Schmidt  has  been  appointed  professor  of 
railway  engineering  at  the  University  of  Illinois,  and  head 
of  that  department.  Professor  Schmidt  was  associate  professor 
and  professor  of  railway  engineering  at  the  University  for  11 
years  up  to  November,  1917,  when  he  resigned  to  enter  military 
service  as  Major  of  Ordnance.  He  was  graduated  from  Stevens 
Institute  of  Technology  in  1895  with  the  degree  of  mechanical 
engineer.  He  was  connected  with  the  Kalbfleisch  Chemical 
Company.  New  York  and  Buffalo;  with  the  Edison  Electric 
Illuminating  Company  of  Brooklyn.  N.  Y.,  and  with  the  American 
Stoker  Company.  He  first  went  to  Urbana  in  1898  as  instruc- 
tor of  machine  design.  After  five  years  there  he  went  into  the 
employ  of  the  American  Hoist  &  Derrick  Company  of  St.  Paul,  and 
in  1904-06  he  was  engineer  of  tests  with  the  Kerr  Turbine  Company. 

After  a  comparatively  short  time  in  the  Ordnance  Corps, 
Professor  Schmidt  was  requisitioned  by  the  Fuel  Administra- 
tion, and  later  was  transferred  to  the  Railway  Administration  in 
charge  of  the  campaign  for  fuel  economy  in  locomotive  service. 
From  .August,  1919.  until  the  present  time,  he  has  been  mechanical 
engineer  for  the  North  American  Company. 


Constitutionality  of  Election  Laws  to  Be  Tested  by  C.  M.  &  St.  P. 
■;,  Officers 

H,  E.  Byram,  president  of  the  Chicago,  Milwaukee  &  S't.  Paul, 
Burton  Hanson,  general  counsel,  L.  K.  Silcox,  general  super- 
intendent of  motive  power,  and  George  T.  Martin,  assistant  to 
Mr.  Silcox.  were  placed  under  arrest  on  September  26  betore 
Judge  F.  S.  Righeimer  of  the  Cook  County  Court,  Chicago,  on 
warrants  charging  violation  of  the  election  laws  by  refusing  to 
pay  employees  for  two  hours  during  which  they  were  absent 
from  their  work  to  cast  ballots  on  election  days.  Mr.  Byram 
and  the  othe**  officers  appeared  before  the  court  voluntarily 
with  the  object  of  making  this  a  test  case.  The  officers  furnished 
bonds  of  $1,000  each  and  their  case  was  set  for  hearing  on 
October  17. 

Attorneys  representing  the  four  officers  of  the  St.  Paul  have 
filed  a  brief  containing  17  reasons  why  that  section  of  the 
election  law  giving  employees  two  hours  with  pay  in  which  to 
vote  is  unconstitutional.  Among  other  points,  the  attorneys 
contend  that  the  act  is  invalid  because  "it  is  contrary  to  the 
policy  of  law  that  any  person  should  be  paid  for  performing 
that  duty  of  citizenship  which  consists  in  attending  the  polls  and 
voting  at  elections."  Another  contention  is  that  the  act  "seeks 
to  take  the  property  of  one  citizen  for  the  private  use  of  an- 
other citizen." 


Federated   Shop   Crafts  Announce  Strike  Vote 

Railroad  shop  employees,  members  of  the  Federated  Shop 
Crafts,  have  decided  by  a  "constitutional  majority,"  to  strike 
in  protest  against  the  recent  wage  reduction  authorized  by  the 
Railroad  Labor  Board,  according  to  the  announcement  made  by 
B.  M.  Jewell,  president  of  the  Railway  Employees'  Department 
of  the  American  Federation  of  Labor,  at  a  mass  meeting  of  shop 
employees  at  Chicago  or.  September  18.  Mr.  Jewell  stated  that 
no  strike  had  been  called  because  the  organization  leaders  believed 
that  their  cause  will  be  con-^iderably  strengthened  if  the  con- 
templated strike  is  called  in  protest  against  changes  both  in  the 
wage  scale  and  in  the  rules  and  working  conditions. 


General  charges  that  the  railroads  were  opposing  the  deman'Js 
of  the  organizations  as  part  of  the  movement  which  Mr.  JewtlJ 
said  was  backed  by  "nine  billion  dollars  or  more"  were  made. 
The  object,  he  said,  was  "to  crush  organized  labor."  In  sup- 
port of  this  charge  he  cited  the  "unfair  action  of  the  railroads 
in  offering  to  negotiate  working  rules  on  each  road  and  then 
failing  to  agree." 

N.  P.  Gk)od,  chairman  of  the  Pennsylvania  System  Federa- 
tion No.  90,  expressed  his  opinion  that  the  Pennsylvania  had 
been  selected  by  the  railroads  to  conduct  a  fight  for  the  "open 
shop"  as  the  first  step  in  a  campaign  which  would  eventually 
involve  all  the  railroads.  Practically  all  of  the  speakers  at  the 
meeting  condemned  the  Railroad  Labor  Board  and  its  decisions, 
Mr.  Jewell  charging  that  the  railroads  were  attempting  to  use 
the  board  to  take  unfair  advantage  of  the  present  industrial  situa- 
tion. 


Freight  Car  Loading 

The  total  number  of  revenue  freight  cars  loaded  for  the  week 
ended  August  13,  according  to  reports  compiled  by  the  Car 
Service  Division  of  the  American  Railway  Association,  was 
808,965,  an  increase  of  24,184  cars  when  compared  with  the  pre- 
ceding week.  During  the  corresponding  weeks  of  1920  and  1919, 
162,304  and  23,474  cars,  respectively,  less  were  loaded. 

During  the  week  ended  August  20,  816,436  freight  cars  were 
loaded.  This  was  an  increase  of  7,471  cars  over  the  preceding 
week,  but  was  a  decrea.se  of  151,667  and  96;773  cars  when  com- 
pared with  the  preceding  weeks  of   1920  and   1919,  respectively. 

Eight  hundred  and  twenty-nine  thousand,  seven  hundred  and 
nine  cars  were  loaded  during  the  week  ended  August  2J, 
an  increase  of  13,273  cars  over  the  preceding  week.  During  the 
corresponding  week  of  1920,   171,599  cars  less  were  loaded. 

A  total  of  830,601  cars  was  loaded  during  the  week  ended 
September  3,  an  increase  of  892  cars  when  compared  with  the 
total  on  August  27,  and  a  decrease  of  131,032  cars  when  com- 
pared with  the  corresponding  week  of  1920. 

During  the  week  ended  September  10,  748,118  cars  were  loaded 
with  revenue  freight,  82,483  cars  less  when  compared  with  the 
total  on  September  3.  This  decrease  was  due  to  the  observance 
of  the  Labor  Day  holiday.  One  hundred  and  thirty-five  thousand, 
two  hundred  and  ninety-seven  cars  less  were  loaded  during  the 
corresponding  week  of  1920. 

The  largest  number  loaded  during  any  one  week  since  the 
week  of  December  4,  1920,  was  reported  for  the  week  ended 
September  17,  the  total  being  853,762  cars.  This  was  an  increase 
of  105,644  cars  when  compared  with  the  preceding  week  and  a 
decrease  of  137,404  cars  when  compared  with  the  corresponding 
week  of  last  year. 


Reorganization  of  Car  Service  Division,  A.  R.  A. 

The  Car  Service  Division  of  the  American  Railway  Associa- 
tion has  been  reorganized,  and  M.  J.  Gormley  has  been  appointed 
chairman.  The  chairmanship  will  be  the  point  of  contact  between 
the  Car  Service  Division  and  the  Interstate  Commerce  Commis- 
sion on  all  details  relating  to  car  matters.  Mr.  Gormley  will  have 
general  supervision  over  the  activities  of  the  division  and  will 
report  to  the  president  of  the  American  Railway  Association. 

Car  service  managers  are  W.  C.  Kendall,  A.  G.  Gutheim,  W.  J. 
McGarry,  and  L.  M.  Betts.  J.  J.  Pelley  is  manager  of  the  re- 
frigerator department  with  headquarters  at  the  Manhattan  build- 
ing, Chicago.  C.  F.  Sewart  is  manager  of  the  troop  movement 
department  and  C.  A.  Buch  is  secretary.  The  manager  of  'lie 
refrigerator  department  will  also  act  as  district  manager  at  Cl'i- 
cago.  It  is  proposed  to  appoint  district  managers  at  other  im- 
portant centers  if  necessary. 

The  car  service  managers  are  assigned  as  follows :  W.  C. 
Kendall  to  the  Railroad  Relations  Section;  A.  G.  Gutheim  to  the 
Public  Relations  Section;  L.  M.  Betts  to  the  Closed  Car  Sectii'i; 
and  W.  J.  McGarry  to  the  Open  Car  Section.  The  Railroad 
Relations  Section  will  handle  all  questions  relating  to  car  ser-ce 
and  per  diem  rules,  analyze  statistics  not  in  the  field  of  other  'le- 
partments,  supervise  the  work  of  local  car  service  committees,  dis- 
trict managers  and  inspection  forces  and  supervise  the  placement 
and  cancellation  of  embargoes.  The  Public  Relations  Section  v.  ill 
co-operate  with  government  and  local  authorities  other  than  ''le 
Interstate  Commerce  Commission  and  make  special  studies  of 
various  classes  of  traffic  from  time  to  time.  The  sections  deal'"? 
with  closed,  open  and  refrigerator  cars  will  supervise  the  distri- 
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bution  of  the  classes  of  cars  assigned  to  their  jurisdiction.  The 
Secretary  is  responsible  for  the  organization  of  the  division's 
general  office. 

Weatinghouse  Reported  to  Have  Received  Large  Chilean  Contract 

The  VVestinghouse  Electric  International  Company  has  an- 
nounced that  it  has  received  final  confirmation  of  the  contract 
to  supply  the  equipment  for  electrifying  the  Chilean  State  Rail- 
way between  Valparaiso  and  Santiago  and  to  Los  Andes,  accord- 
ing to  the  Wall  Street  Journal. 

The  contract  received  from  the  Chilean  government  through 
the  company's  Chilean  agents,  Errazuriz,  Simpson  &  Co.,  asso- 
ciated with  Spruille  Braden  of  New  York,  continues  the  Wall 
Street  Journal,  covers  the  most  important  railway  electrifica- 
tion since  the  beginning  of  the  war  and  the  largest  ever  under- 
taken by  an  American  firm  outside  of  the  United  States.  The 
main  line,  which  is  116  miles  long  and  is  now  under  steam 
operation,  is  the  most  important  in  Chile.  It  connects  the  lead- 
ing seaport,  Valparaiso,  with  the  capital,  while  the  line  to  Los 
Andes  is  28  miles  long  and  forms  the  Chilean  end  of  the  trans- 
continental  route  to  Buenos  Aires. 

The  contract,  which  has  a  total  value  of  $7,000,000,  was 
secured  in  spite  of  keen  competition  from  German  and  other  Euro- 
pean concerns.  The  award  wa?  given  to  the  American  firm 
because  of  its  more  complete  and  accurate  engineering  analysis 
of  the  proposition  as  well  as  its  lower  price. 

The  equipment  to  be  furnished  consists  of  11  passenger  loco- 
motives, 15  road  freight  locomotives  and  7  switching  locomo- 
tives, together  with  five  sub-stations  of  4,000  k.  w.  each.  The 
3,000-volt  direct  current  system  will  be  used  and  all  standards 
»vill  be  strictly  American  in  character.  Capacity  of  this  equip- 
ment will  be  50  per  cent  greater  than  the  present  traffic  demands, 
and  the  plans  have  been  so  drawn  that  an  increase  of  traffic 
capacity  to  three  times  the  present  amount  can  be  readily  ob- 
tained. Owing  to  the  abundance  of  water  power  in  Chile  and  the 
high  price  of  fuel,  practically  all  of  the  Chilean  railways  will 
probably  eventually  be  electrified  and  the  present  project  is  the 
first  step  in  this  process. 

Other  American  concerns  that  will  participate  in  additional 
awards  for  the  requirements  of  the  Chilean  railways,  according 
to  the  Wall  Street  Journal,  are  the  American  Locomotive  Com- 
pany, the  Pressed  Steel  Car  Company  and  the  Anaconda  Copper 
Mining  Company. 


The  Chicago,  Milwaukee  &  St.  Paul  has  awarded  a  con- 
tract for  the  repair  of  300,  50-ton  composite  gondola  cars  to 
the  Bettendorf  Company,  Bettendorf,  Iowa,  and  has  also  awarded 
a  contract  for  the  repair  of  100  composite  gondola  cars  to  the 
Western  Steel  Car  &  Foundry  Company,  Chicago. 


Contracts  for  Car  Repairs 

The  Erie  has  entered  into  a  contract  with  the  Youngstown 
Steel  Car  Company,  Niles,  Ohio,  for  the  repair  of  400  coal  cars, 
of  50-ton  capacity. 

The  New  York  Central  has  given  an  order  for  the  repair 
of  250  steel  cars  to  the  Cleveland  Car  Company,  Cleveland,  Ohio, 
and  for  500  steel  cars  to  the  Ryan  Car  Company,  Chicago.  This 
is  in  addition  to  the  repairs  reported  in  the  September  issue  of 
the  Railway  Mechanical  Engineer  for  a  total  of  6,500  cars. 

The  Illinois  Central  has  placed  orders  for  car  repairs  as 
follows:  254  ballast  cars  and  500  box  cars  with  the  Pullman 
Company;  360. gondola  cars  with  the  Haskell-Barker  Car  Com- 
pany; 500  box  cars  with  the  American  Car  &  Foundry  Com- 
pany, and  400  box  cars  with  the  Ryan  Car  Company. 

The  Pere  Marquette  has  awarded  a  contract  for  the  repair 
of   350   wooden    box    cars    to   the    International    Car    Company. 

The  Southern  Pacific,  on  account  of  the  return  of  bad  order 
cars  to  its  lines,  in  larger  numbers  than  could  be  expeditiously 
handled  by  its  own  forces,  is  having  repairs  made  to  some  of 
these  cars  at  the  shops  of  the  Southern  Dry  Dock  &  Shipbuilding 
Company  at  Orange,  Tex.  Up  to  the  present  time  100  cars  have 
been  repaired  at  these  shops. 

The  Virginian  is  having  repairs  made  to  100  freight  cars  at 
the  shops  of  the  Mt.  Vernon  Car  Manufacturing  Company. 

The  Wabash  has  given  an  order  to  the  Western  Steel  Car 
&  I'oundry  Company,  for  making  repairs  to  200  to  250  all  steel 
hopper  cars,  of  40-ton  capacity. 

1  HE  Chicago^  Rock  Island  &  Pacific  is  having  repairs  made 
to  125  general  service  gondola  cars  of  50-ton  capacity  at  the 
shops  of  the  Western  Steel  Car  &  Foundry  Company,  and  has 
also  awarded  a  contract  for  the  repair  of  125  steel  gondola  cars 
to  the  Bettendorf  Company,  Bettendorf,  la. 

The  Pittsburgh  &  Lake  Erie  has  awarded  a  contract  for  the 
fepair  of  1,000  freight  cars  to  the  Standard  Steel  Car  Company. 


Eye  Accidents  and  Faulty  Vision  Cause  Waste  in  Industrie* 

Eye  accidents  are  revealed  as  an  important  source  of  avoid- 
able national  waste  in  a  special  report  of  the  Committee  on 
Elimination  of  Waste  in  Industry  of  American  Engineering 
Council,  just  made  public.  The  report  embodies  the  results 
of  an  investigation  conducted  in  many  states  in  connection 
with  the  assay  of  waste  in  basic  industries  started  by  Herbert 
Hoover. 

The  total  number  of  industrial  blind  in  the  United  States 
is  given  as  15,000  or  13.5  per  cent  of  the  total  blind  popula- 
tion, this  type  oC  injury  being  the  leading  causative  factor 
of  blindness,  according  to  the  report,  which  was  prepared  by 
Earle  B.  Fowler.  The  eye,  it  was  found,  is  involved  in  10.6 
per  cent  of  all  permanently  disabling  accidents. 

Present  protective  methods  as  applied  in  large  plants  have 
effected  a  great  reduction  in  injuries.  The  use  of  goggles  is 
one  of  the  chief  protective  devices.  In  the  plants  of  the 
American  Car  &  Foundry  Company  there  has  been  a  reduc- 
tion of  more  than  75  per  cent  through  the  use  of  goggles 
and  the  percentage  of  reduction  would  be  much  higher  if 
the  men  would  wear  goggles  more  conscientiously,  according 
to  the  management.  Not  a  single  case  of  injury  to  the  eyes 
from  broken  glass  has  been  recorded  since  goggles  were  in- 
troduced into  the  shops  of  the  New  York  Central.  All  em- 
ployees of  the  Union  Pacific  are  now  required  to  wear  gog- 
gles on  eye  dangerous  work.  Striking  reductions  in  eye 
accidents  are  also  shown  by  the  American  Locomotive  Com- 
pany and  the  American  Steel  Foundries,  eye  accidents  in  the 
plant  of  the  latter  company  having  been  reduced  85  per  cent. 

The  report  also  states  that  industrial  waste  is  chargeable 
to  sub-normal  vision  and  faulty  lighting.  The  correction  of 
sub-standard  vision  produces  an  increase  in  return  that  will 
pay  for  its  cost  in  the  opinion  of  the  management  in  plants 
where  several  years  of  trial  has  provided  a  basis  for  judg- 
ment. The  report  states  that  it  has  been  shown  improved 
lighting  systems  increase  output  two  per  cent  in  steel  plants 
and  as  much  as  10  per  cent  in  shoe  factories  where  work  is 
more  exacting.  The  cost  of  providing  adequate  illumination 
for  the  entire  industry  of  the  country  would  amount  to  one 
half  per  cent  to  one  per  cent  of  wages.  One  estimate  placed 
the  loss  due  to  faulty  conditions  in  this  country  as  above  the 
entire  cost  of  illumination.  Of  the  466  plants  investigated, 
only  8.7  per  cent  were  found  to  have  lighting  conditions  that 
could  be  rated  as  excellent. 


Bids  on   Equipment  for  China 

Frank  Rhea,  trade  commissioner  at  Peking,  has  prepared 
an  interesting  analysis  of  the  recent  bids  of  equipment  con- 
cerns for  cars  and  locomotives  for  China.  The  successful  bids 
were  not  accepted  on  a  basis  of  price  alone,  but  also  on  strict 
adherence  to  the  specifications.     The  bids  were  as  follows: 

30   Prairie   Type  Locomotives 

Nationality  Nationality.         - .        ^ 

Belgian      $35,610  German      .>;»%»»*.,..    $49,215* 

Japanese    40,296  British 50,878 

American     44,200* 

6    British    Type    Locomotives 

Belgian 34,201  British 43,805 

American    ii.,.^..*i,. . . . .     43,230*       German      . . ,  .*4.i»».,4;^, ..     49,540* 
•..;;■';.■.  3   Pacific    Type    Locomotives         -/■..'-' 

American    »y.'^ *;,.«>.. 50,880*        British      

Japanese 39,822  German      .... 

Belgian    40,525 

2     Mikado    Type    Locomotives 

American    52,000*        British     ^ 55,567 

Belgian    43,170  German      . .  .#.yAi*  j**.;. . .      57,000* 

Japanese 47,408  •"•    :' 

100    Open    Cabs 

Belgian      2.464         Japanese    2,844 

German    2,283         British     3,786 

American     .............      2,550* 

■'  -•        100  Covered  Cars 

2,674         American    2,620* 

2,509  Brirish     4,325 


.ik«)i^«*«. .      53,348 
.i,'»>-*--      53,910* 


Belgian 
German 


Note — Shanghai   Taels  shown  as  dollars  at  .645. 
•Original    bid    in    dollars.  ■•,:■' 
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From  the  above  tables  it  will  be  noticed  that  the  Belgian 
and  Japanese  bids  are  usually  lowest  and  the  British  and  German 
the  highest  with  the  American  bids  intermediate.  The  successful 
bidders  in  each  case  were  as  follows : 


PERSONAL  MENTION 


Orders  Successful   bidders 

30  Prairie  locomotives.  .Societe    Beige    pour 

TExport.   Ind. 

6  British    locomotives.  .Societe    Beige    pour 

I'Expcrt.   Ind. 

^     2  Mikado    locomotives. Mitsui  Bussan  Kaisha. 

.3  Pacific    locomotives.  .Mitsui  Bussan  Kaisha 

100  Open    cars..*;..w»^«* .  .Fearon,    Daniel   &   Co. 

100  Covered    cars Fearon,    Daniel   &   Co. 


Manufacturers 

\"arious  Belgian  manu- 
facturers. 

Various  Belgian  manu- 
facturers. 

American  Locomotive 
Company. 

American  Locomotive 
Company. 

Cie,  General  de  Construe- 
tion,   Belgium. 

Cie,  General  de  Construc- 
tion,  Belgium. 

It  will  be  noted  that  the  greater  part  of  the  business  went 
to  Belgium,  because  these  bids  were  in  most  cases  the  lowest 
conforming  strictly  to  specifications.  The  factor  of  exchange, 
of  course,  enters  largely  into  these  bids.  According  to  Mr. 
Rhea,  if  the  Belgian  franc  would  increase  from  8  cents  to  10 
cents  in  exchange  value  the  Belgian  bids  would  in  most  cases 
cited  above  have  been  higher  than  the  American  bids. 


;■"-:■■'  MEETINGS    AND    CONVENTIONS 

■'■  The  followine  Kst  eires  name.-:  of  secretaries,  dates  of  next  cr  regular 
tneetings  a*>ii  places  of  meeting  of  mechanical  associations  and  raUroad 
clubs: 

Air-Brake  .Association. — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York    City. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thrrne.   431    South    Dearborn    St.,    Chicago. 

Division  V — Equipment  Painting  Division. — V.  R.  Hawthorne, 
■.  K  Chicago. 

■>  American    Railway   Association,    Division    VI — Pl'rchases   and    Stores. — 
J.   P.    Murphy,   N.   Y.   C,   Collinwood,   Ohio. 

American  Railroad  Master  Tinners'  Coppersmiths'  and  Pipefitters' 
Association. — C.    Borcherdt,    202    North    Hamlin    Ave.,    Chicago. 

American  Railway  Tool  Foremen's  .Association.— R.  D.  Fletcher,  1145 
E.    Marquette   Road,   Chicago. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,    Philadelphia,    Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  VV. 
Thirty-ninth    St.,    New    York. 

American  Society  for  Steel  Treating. — W.  H.  Eisenman,  4600  Prospect 
Ave.,   Cleveland,   Ohio. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W..   Room  411.  C.  &  N.   W.    Station.   Chicago,   111. 

Canadian  Railway  Club. — W.  A.  Booth,  131  Charron  St.,  Montreal,  Que. 
Next  meeting  Octf'ber  11.  Windsor  Hotel.  Paper  on  Studies  en  the 
Corrosion  of  Iron  and  Steel  will  be  presented  by  Dr.  .Alberton  S. 
Cushman,    Institution    of    Industrial    Research.    Washington,    D.    C. 

Cak  Foremen's  Association  of  Chicago. — .Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,  New  Morrison  Hotel,  Chicago,   111. 

Ca«   Foremen's   Association   of  St.   Louis. — -Thomas  B.    Koeneke,   604   Fed- 

J  eral  Reserve  Bank  Building,   St.  Louis,   Mo.     Meetings  first  'Tuesday 

in    month   at   the   American   Hotel    Annex.    St.    I^uis,    Mo. 

Central  Railway  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Annual  dinner  Thursday  evening,  November  10,  at  7:30  p.  m.  Hon. 
Charles  F.  Moore,  the  Virginia  judge,  will  be  toastmas'er.  A  promi- 
nent speaker  will  be  present.     Dancing  and  other  entertainments. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.  Elliott.  T.  R.  R.  A.  of  St.  Louis.  East  St.  Louis.  111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Meeting  second  Tuesday  of  February,  May,  Septem- 
ber and  November,  at  Hotel   Sinton,  Cincinnati. 

Dixie  Air  Brake  Club — E.  F.  O'Connor,  10  West  Grace  St.,  Richmond, 
Va. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan    Central,    71 S    Clarke    Ave.,    Detroit,    Mich. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-first    St.,    Chicago,    111. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061   W.   Wabasha   Ave.,   Winona,   Minn. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y.  Next  annual  convention  Hotel  Sherman,  Chicago, 
May  23  to   26,   1922. 

New  England  Railroad  Club. — W.  E.  Cade.  Jr.,  683  Atlantic  Ave.,  Boston. 
Mass.  Next  meeting  October  11.  Paper  to  be  read  on  Organization 
Mobilization  and  Activities  nf  The  Canadian  Overseas  Railway 
Construction  Corps.  .Addresses  by  F.  L.  Wanklyn,  chief  executive 
assistant,    and    Grant    Hall,    vice-president,    Canadian    Pacific    Railway. 

New  York  Railroad  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York, 
N.  Y. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane   Building,   Buffalo,  N.   Y. 

Pacific  Railway  Club. — W.  S.  Wollner,  64  Pine  St..  San  Francisoo.  Cal. 
Next  meeting  October  13.  Paper  on  Locomotive  Construction  will 
be  presented  by  .Arthur  J.  Renter  of  the  Baldwin  Locomotive  Works. 
Eight   reels   of   motion    picture   showing   locomotive  construction. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  SIS  Grandview  .Ave.,  Pitts- 
burgh, Pa.  Next  meeting  October  27.  Annual  smoker  and  enter- 
tainment.     Election    of    officers. 

St.  Louis  Railway  Club.— B.  W.  Frauenthal,  Union  Station,  St.  Louis. 
Mo.  Meeting  second  Friday  of  each  month,  except  June,  July  and 
August. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  1177  East  Ninety- 
eighth    St.,    Cleveland,    Ohio. 

Western  Railway  Club. — Bruce  V.  Crandall.  14  E.  Jackson  Boulevard, 
Chicago.  Next  meeting  October  17.  Paper  on  Car  Owners'  Re- 
sponsibility will  be  presented  by  C.  J.  Wymer,  superintendent  car 
department,   Chicago   &   Eastern  Illinois. 


GENERAL 

A,.  W.  KiRKLAND  has  been  appointed  acting  superintendent  of 
motive  power  of  the  Atlanta,  Birmingham  &  Atlantic,  with  head- 
quarters at  Atlanta,  Ga.,  during  the  absence  of  J.  F.  Sheahan. 

J.  A.  Carney,  superintendent  of  shops  of  the  Chicago,  Burlitig- 
ton  &  Quincy,  at  Aurora,  '111.,  has  been  appointed  supervisor  ct 
fuel  economy,  with  headquarters  at  Chicago.  H.  Modaff,  master 
mechanic  of  the  Ottumwa  division,  with  headquarters  at  Ottumwa, 
Iowa,  will  succeed  Mr.  Carney  as  superintendent  of  shops  at  Au- 
rora.    H.  C.  Turner  will  succeed  Mr.  Modaff  as  master  mechanic. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

B.  Addjson  Orland,  formerly  general  foreman  of  the  mechani- 
cal department  of  the  Mobile  &  Ohio  at  Murphysboro,  111.,  has 
been  promoted  to  master  mechanic,  with  the  same  headquarters, 
and  jurisdiction  from  East  St.  Louis,  111.,  to  Tamms,  111.  Mr. 
Orland  was  born  on  July  7,  1868,  at  Cleveland,  Ohio,  and  was 
educated  in  the  public  schools.  He  began  his  railroad  career  on 
.\ugust  4,  1884,  in  the  shops  of  the  Cleveland,  Columbus,  Cincin- 
nati &  Indianapolis  at  Mattoon,  111.,  as  a  machinist  apprentice, 
entering  the  employ  of  the  Mobile  &  Ohio  on  March  15,  1889, 
as  a  machinist  at  Murphysboro.  On  March  17,  1891,  he  was  pro- 
moted to  roundhouse  foreman;  on  February  1,  1900,  became  gen- 
eral foreman,  and  on  February  1,  1902,  was  transferred  tem- 
porarily as  master  mechanic  to  Whistler,  Ala.,  resuming  his 
duties  as  geneal  foreman  at  Murphysboro  on  January  1,  1903. 

G.  T.  Depue  has  been  appointed  master  mechanic  of  the  Erie 
at  Marion,  Ohio,  succeeding  R.  V.  Blocker,  resigned.  Mr.  Depue 
was  born  on  December  2,  1872,  in  Hornell,  N.  Y.,  and  received 

his  education  in  the 
grammar  schools.  On 
March  1,  1889,  he  en- 
tered the  employ  of  the 
Erie  as  a  machinist  ap- 
prentice. After  that  he 
worked  as  a  machinist 
and  extra  gang  foreman 
until  March  1,  1901, 
when  he  was  promoted 
to  the  position  of  general 
foreman  of  the  Bradford 
division,  with  headquar- 
ters at  Bradford,  Pa.  On 
August  1,  1901,  he  was 
appointed  general  fore- 
man of  the  Hornell  shop ; 
on  July  1,  1903,  mastet 
mechanic  at  Hornell ;  on 
April  1,  1908,  master  me- 
chanic at  Galion,  Ohio: 
on  August  1,  1913,  shop 
superintendent  at  Galion, 
and  on  July  1,  1916,  shop  superintendent  at  Susquehanna,  Pa.  On 
March  1,  1920,  when  the  Erie  was  reorganized,  he  was  appointed 
mechanical  superintendent  of  the  Chicago  region,  and  on  Aoril  1 
of  this  year  became  shop  superintendent  at  Gallon. 

SHOP  AND  ENGINEHOUSE 

George  Canfield,  air  brake  inspector  of  the  Canadian  National 
at  Capreol,  Ont.,  has  been  appointed  locomotive  foreman,  with 
headquarters  at  Jelicoe,  Ont.  Mr.  Canfield  was  born  on  May  6, 
1893,  at  Eagle  Grove,  Iowa,  and  entered  the  employ  of  the  Cani- 
dian  Northern  in  September,  1904,  continuing  his  public  scho.)l 
education  at  night.  He  served  first  as  a  call  boy  at  Port  Arthi  r, 
then  as  a  machinist  apprentice  and  machinist  until  October  U. 
1915,  when  he  was  subsequently  employed  as  a  locomotive  fore- 
man at  Jelicoe;  air  brake  inspector  and  assistant  foreman  at 
Capreol;  locomotive  foreman  at  Brent;  machinist  at  Capreol; 
locomotive  foreman  at  Foleyet;  general  foreman  at  Hornpayne; 
air  brake  inspector  at  Capreol,  and  on  June  12,  1921.  was  re- 
appointed locomotive  foreman  at  Jelicoe. 


G.  T.  Depue 


October,  1921 
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SUPPLY  TRADE  NOTES 


Kearney  &  Trecker,  Milwaukee,  Wis.,  announces  the  re- 
moval of  its  New  York  office  from  the  Singer  building  to 
the  Hudson  Terminal  building,  50  Church  street. 

J.  E.  Slimp,  formerly  with  the  Ohio  Brass  Company,  and 
recently  with  the  E.  T.  Chapin  Company,  Spokane,  Wash., 
as  sales  manager  with  office  at  Chicago,  has  resigned. 

H.  S.  Durant  has  been  appointed  sales  agent,  and  M.  W. 
Floto  assistant  sales  agent,  at  the  Detroit  office  of  the  Ameri- 
can Steel  &  Wire  Company,  Chicago,  to  succeed  M.  Whaling 
and  T.  J.  Usher,  Jr.,  resigned. 

William  S.  Murray,  formerly  chairman  of  the  Superpower 
Survey,  and  Henry  Flood,  Jr.,  formerly  engineer  secretary 
of  the  Superpower  Survey,  have  formed  the  firm  of  Murray  & 
Flood,  Grand  Central  Terminal,  New  York. 

Theodore  Rogatchoff  has  been  elected  president  of  the 
Rogatchoflf  Company,  Baltimore,  Md.,  succeeding  A.  E. 
Davis.  The  company  has  moved  its  offices  in  Baltimore 
from  205  Water  street  to  1512  Latrobe  terrace. 

William  C.  Wolfe  has  been  appointed  manager  of  sales  of 
the  Highland  Iron  &  Steel  Company,  Terre  Haute,  Ind.,  a 
subsidiary  of  the  American  Chain  Company.  Mr.  Wolfe's 
headquarters  will  be  at  208  South  La  Salle  street,  Chicago. 

R.  H.  Blackall  has  been  appointed  railway  sales  representa- 
tive for  the  New  York  territory  of  The  Lowe  Brothers  Com- 
pany, Dayton,  Ohio,  with  offices  at  7  East  Forty-second 
street.  New  York  City  and  Farmers  Bank  building,  Pitts- 
burgh, Pa. 

Thomas  Madill,  who  served  for  many  years  in  the  sales  de- 
partment of  the  Sherwin-Williams  Company,  Cleveland,  O.,' 
died  in  Los  Angeles,  Cal.,  on  July  23.  He  spent  practically 
his  entire  business  life  with  The  Sherwin-Williams  Company 
in  its  railway  trade. 

Thomas  H.  Greenwood  has  been  appointed  factory  man- 
ager of  the  McDougall-Butler  Co.,  Inc.,  Buffalo,  N.  Y.,  makers 
of  paint  and  varnish  for  railway  uses.  This  company  has 
appointed  the  Ehrlich  Paint  Company,  Cincinnati,  Ohio,  as 
its  representative  in  the  Cincinnati  district. 

The  Stowell  Company,  South  Milwaukee,  Wis.,  has  effected 
a  merger  with  the  Pelton  Steel  Company,  Milwaukee.  The 
Pelton  Steel  Company  name  will  be  retained  and  the  plant 
will  continue  to  be  operated  by  the  same  organization,  under 
the  direction  of  the  officers  and  directors  of  the  Stowell 
Company. 

G.  H.  Redding  has  been  elected  secretary  of  the  Massey 
Concrete  Products  Corporation,  succeeding  F.  C.  Shannon, 
formerly  vice-president  and  secretary,  and  the  position  of  vice- 
president  will  remain  unfilled  for  the  time  being.  David  A. 
Hultgren  has  been  appointed  resident  manager  at  Chicago, 
for  the  company. 

J.  H.  McMullen  has  been  appointed  railroad  representative 
in  the  Boston,  Mass.,  territory,  for  the  Western  Electric 
Company,  succeeding  E.  R.  Morgan,  and  E.  B.  Denison, 
formerly  in  charge  of  the  Minneapolis,  Minn.,  territory,  has 
been  appointed  Detroit,  Mich.,  railroad  representative,  suc- 
ceeding R.  S.  Cowan. 

The  English  Electric  Company  of  Canada,  Ltd.,  a  newly- 
formed  company  associated  with  the  English  Electric  Com- 
pany of  Great  Britain,  has  acquired  control  of  the  Canadian 
Crocker-Wheeler  Company,  Ltd.  R.  A.  Stinson,  vice-presi- 
dent and  general  manager  of  the  latter  company,  has  been 
elected  president  and  general  manager  of  the  new  company. 

The  Metals  Coating  Company  of  America,  manufacturers 
ai.d  distributors  of  the  Schoop  Metal  Spraying  Process  by 
means  of  which  metallic  coatings  of  any  kind  may  be  sprayed 
Onto  any  surface,  is  now  in  full  operation  at  its  new  plant, 
495-497    North    Third    street,    Philadelphia,    Pa.,    having    re- 


moved  from   their  former   Boston,   Mass.,  and   Woonsocket,. 
R.  I.,  locations. 

A.  H.  Handlan,  Jr.,  vice-president  and  manager  of  the  Hand- 
lan-Buck  Manufacturing  Company,  St.  Louis,  Mo.,  has  been 
elected  president  of  the  company,  succeeding  his  father,  the  late 
A.  H.  Handlan ;  E.  W.  Handlan,  vice-president  and  treasurer, 
has  been  made  vice-president ;  E.  R.  Handlan,  secretary,  has 
also  been  elected  to  a  vice-presidency,  and  R.  D.  Teasdale  has 
been  appointed  secretary. 

Robert  D.  Black  has  been  appointed  manager  of  the  Phila- 
delphia branch  office  of  the  Black  &  Decker  Manufacturing 
Company  with  headquarters  at  318  North  Broad  street.  He 
succeeds  W.  C.  Allen  who  has  been  appointed  special  factory 
representative,  with  headquarters  at  the  Cleveland  branch 
office,  6225  Carnegie  avenue.  Mr.  Bljick  was  formerlj'  assist- 
ant sales  manager  of  the  company. 

Fred  A.  Poor,  Patrick  H.  Joyce,  and  Edward  N.  Roth, 
have  been  elected  members  of  the  board  of  directors  of 
Mudge  &  Co.,  Chicago,  There  has  been  no  change  in  the 
control  of  the  company,  its  management  being  as  heretofore 
in  charge  of  Burton  Mudge,  president,  and  Robert  Sinclair, 
vice-president.  The  other  directors  of  the  company  are 
Burton  Mudge,  Robert  Sinclair,  Egbert  H.  Gold  and  Edwin 
W.  Sims. 

John  C.  Robinson  has  resigned  as  manager  of  New  Eng- 
land sales  at  Boston,  Mass.,  for  William  Wharton,  Jr.,  &  Co., 
Inc.,  Easton,  Pa.,  after  30  years  of  continuous  service.  Mr. 
Robinson  will  in  future  devote  his  time  to  his  interests  in 
the  firm  of  Harrington,  Robinson  &  Co.,  Boston.  The  Bos- 
ton office  of  the  Taylor-Wharton  Iron  &  Steel  Company, 
High  Bridge,  N.  J.,  and  William  Wharton,  Jr.,  &  Co.,  Inc.,  is 
now  at  201  Devonshire  street,  in  charge  of  Walter  H.  Allen. 

Edward  B.  Germain,  general  manager  of  the  Harlan  plant, 
Bethlehem  Shipbuilding  Corporation,  Wilmington,  Del.,  has  been 
appointed  manager  of  sales  of  the  corporation,  with  office  at 
111  Broadway,  New  York.  Mr.  Germain  went  to  Wilmington 
in  December,  1918,  from  Elizabeth,  N.  J.,  where  he  held  the 
position  of  general  manager  of  the  Moore  plant  of  the  same 
corporation.  Cecil  W.  Weaver,  formerly  general  superintendent 
of  the  marine  department,  succeeds  Mr.  Germain.  The  Harlan 
plant,  besides  its  shipbuilding  and  ship  repair  facilities,  has  ex- 
tensive passenger  shops  with  a  capacity  of  250  steel  passenger 
coaches  a  year. 

Horace  C.  Hides,  who  for  the  past  20  years  represented 
Wm.  Jessop  &  Sons,  Sheffield,  England,  has  been  appointed 
general  sales  manager  in  the  United  States  for  Thos.  Firth  & 
Sons,  Ltd.,  Sheffield.  This  firm  recently  terminated  its  agency 
arrangement  for  the  sale  of  sheet  steel  with  Wheelock  Love- 
joy  &  Co.,  of  New  York  and  Cambridge.  Mr.  Hides  will 
have  his  headquarters  in  Hartford,  Conn.,  where  a  joint 
office  has  been  opened  by  Thomas  Firth  &  Sons,  Ltd.,  and 
an  associate  company,  the  Firth-Sterling  Steel  Company, 
New  York;  Henry  I.  Moore  will  represent  the  latter  com- 
pany at  Hartford. 

The  Pennsylvania  Car  Company  has  been  incorporated 
under  the  laws  of  Delaware,  with  a  capital  of  $1,000,000  to 
engage  in  the  building  of  railroad  cars.  The  incorporators  are: 
J.  H.  Van  Moss,  James  H.  Durbin,  L.  B.  Coppinger,  and  the 
Corporation  Trust  Company  of  Delaware.  Plants  equipped 
with  latest  improved  machinery  will  be  constructed  at 
Sharon,  Pa.,  at  Argentine  station,  Kansas  City,  Kan.,  and  at 
Houston,  Texas.  This  company  is  affiliated  with  the  inter- 
ests that  control  the  Pennsylvania  Tank  Car  Company  and 
the  Pennsylvania  Tank  Line,  Sharon,  Pa.,  and  the  present 
plans  call  for  the  development  of  one  of  the  largest  organiza- 
tions of  its  kind  in  the  country. 

The  Conewango  Car  Company,  incorporated  in  Delaware, 
has  leased  the  site  at  Warren,  Pa.,  formerly  occupied  by  the 
Allegheny  Tank  Car  Company,  which  plant  was  partly  de- 
stroyed by  fire  on  April  6  last.  The  new  company  will 
specialize  in  repairs  to  tank  cars.  In  addition  to  three  build- 
ings on  the  site  which  were  not  destroyed  by  fire,  the  new 
company  has  built  a  car  shop,  a  machine  shop  and  a  sand- 
blast shop,  all  of  which  are  being  equipped  with  modern 
machinery.     Shop   and  yard   space  is  provided  for  repairing 
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20  cars  at  a  time,  as  is  storage  space  for  50  additional  cars. 
N.  C.  Stiteler  is  president  and  treasurer  of  the  new  company 
and  J.  C.  Sullivan  is  vice-president  and  general  manager. 

Charles  Haines  Williams,  first  vice-president  of  the  Chicago 
Railway  Equipment  Company,  died  at  Chicago  on  the  morning 
of  August  8.  Mr.  Williams  was  born  in  Baltimore,  Md.,  on 
April  1,  1875,  and  was  educated  in  the  public  schools  of  Balti- 
more and  at  the  Baltimore  Polytechnic  Institute,  from  which 
institution  he  graduated  in  1893.  He  later  took  a  special  course 
in  mechanical  drawing  and  machine  design  in  the  Maryland 
Institute.  After  four  years  as  a  special  apprentice  in  the  Mount 
Clare  shops  of  the  Baltimore  &  Ohio,  where  he  worked  in  the 
machine  and  locomotive  shops,  the  erecting  shop  and  in  the 
foundry,  drafting  room  and  test  department,  Mr.  Williams,  on 
July  6,  1897,  left  the  Baltimore  &  Ohio  to  become  connected 
with  the  Chicago  Railway  Equipment  Company,  as  mechanical 
inspector.  In  1917,  he  was  elected  first  vice-president  of  the 
company  and  a  director,  which  positions  he  occupied  at  the 
time  of  his  death. 

Edward  A  Craig,  manager  of  the  export  department  of 
the  Westinghouse  Air  Brake  Company,  Pittsburgh,  Pa.,  died 
on  August  28,  at  his  home  in  Edgewood,  Pa.  Mr.  Craig  was 
born  in  January,  1873, 
at  Allegheny  City,  Pa., 
and  was  educated  in 
the  public  schools  of 
that  city.  He  began 
work  in  1888  with 
the  Westinghouse  Air 
Brake  Company  as  a 
messenger.  He  subse- 
quently served  as  sec- 
retary to  the  general 
superintendent  of  the 
works.  He  later  was 
appointed  assistant 
auditor  and  then  served 
as  auditor  and  assistant 
secretary.  In  1906,  the 
company  established 
the  Southeastern  dis- 
trict, with  Mr.  Craig  as 
manager.  He  remained 
in  that  position  until 
the    export    department 

was  organized  in  January,  1920,  and  since  that  time  he  served 
as  manager  of  the  export  department. 

Kenneth  Rushton,  vice-president  in  charge  of  engineering 
of  the  Baldwin  Locomotive  Works,  died  on  September  2  at 
his  home  at  Wynnewood,  Pa.  Mr.  Rushton  was  born  60 
years  ago  in  Philadel- 
phia, Pa.,  and  was  edu- 
cated in  the  city  schools 
and  Episcopal  Acad- 
emy. He  served  an 
apprenticeship,  as  ma- 
chinist, under  Hugo 
Bilgram.  Philadelphia, 
and  afterward  entered 
the  employ  of  the  Bald- 
win Locomotive  Works 
in  April,  1881.  Mr. 
Rushton's  association 
with  the  Baldwin  Lo- 
comotive Works  con- 
t  i  n  u  e  d  uninterrupted 
until  the  time  of  his 
death.  He  served  first 
as  a  draftsman,  and 
then  as  designer,  chief 
mechanical  engineer 
and  later  as  vice-presi- 
dent. He  was  the  in- 
ventor of  many  appliances  used  in  the  construction  of 
locomotives,  and  was  closely  associated  with  S.  M.  Vauclain 
in  the  development  of  the  four-cylinder  compound  that  bears 
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the  name  of  the  latter.  While  Mr.  Rushton  did  not  travel 
extensively  in  the  prosecution  of  his  business,  he  represented 
Baldwin's  abroad  in  some  important  missions.  In  1913  he 
was  sent  to  Chile,  visiting  various  points  of  railroad  interest 
on  the  west  coast  of  South  America,  and  in  1918  went  to 
France,  in  connection  with  the  design  of  railway  transport 
for  artillery. 

Carl  F.  Dietz,  vice-president  and  general  sales  manager  of 
the  Norton  Company,  Worcester,  Mass.,  has  resigned  to  be- 
come president  and  general  manager  of  the  Bridgeport  Brass 
Company,  Bridgeport, 
Conn.,  succeeding  Fred 
J.  Kingsbury,  of  New 
Haven,  who  has  been 
made  chairman  of  the 
board  of  directors.  Mr. 
Dietz  was  connected 
with  the  Norton  Com- 
pany for  10  years,  first 
as  plants  engineer,  then 
as  assistant  sales  man- 
ager, and  afterward  as 
sales  manager  of  the 
wheel  division  of  the 
business.  Two  years 
ago,  when  the  Norton 
Company  and  the  Nor- 
ton Grinding  Company 
were  consolidated,  he 
was  made  vice-presi- 
dent and  general  sales 
manager. 

He  was  born  in  New 
York,  February  12,  1880,  and  was  graduated  from  Stevens 
Institute  of  Technology  in  1901.  Subsequently  he  took  post 
graduate  work  in  engineering  studies  abroad.  Early  in  his 
career  he  was  active  at  plants  of  the  United  States  Steel 
Corporation  in  blast  furnace  operation.  In  1905  he  engaged 
in  the  development 
of  zinc-smelting  proc- 
esses. The  follow- 
ing years  were  spent 
in  consulting  metallur- 
gical and  mining  work, 
examinations,  design 
and  operation  of  mill- 
ing plants  in  North  and 
South  America  and 
various  European 
countries.  Mr.  Dietz  is 
a  member  of  the  Amer- 
ican Society  of  Me- 
chanical Engineers,  the 
American  Institute  of 
Mining  and  Metallurgi- 
cal Engineers,  the  Wor- 
cester Club,  Engineers' 
Club  of  New  York, 
Quinsigamond  Lodge 
of  Masons,  Chamber  of 
Commerce,      Economic 

Club,  Theta  Xu  Epsilon,  Phi  Sigma  Kappa  and  University 
Club  of  Worcester. 

W.  La  Coste  Neilson,  vice-president  of  the  Norton  Com- 
pany, has  been  appointed  general  sales  manager,  succeeding 
Mr.  Dietz.  Mr.  Neilson  was  born  on  May  2,  1879,  at  Phila- 
delphia, Pa.,  and  graduated  from  Haverford  College  in  1901. 
From  1901  to  1905  he  was  employed  by  the  Standard  Steel 
Works  at  Burnham,  Pa.,  and  was  superintendent  of  the  Ches- 
ter Steel  Castings  Company  from  1906  to  1907,  when  he 
entered  the  employ  of  the  Norton  Company.  Mr.  Neilson 
served  for  a  few  years  as  assistant  sales  manager  of  the 
Norton  Company,  then  was  in  charge  of  all  foreign  business, 
including  sales  and  the  management  of  the  foreign  plants  at 
Wesseling,  Germany,  and  at  La  Courneuve,  France,  with 
office  in  London,  England.  He  was  made  a  vice-president 
two  years  ago. 
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For  the  past  two  years  the  Railway  Mechanical  Engineer  has 
printed  only  a  limited  edition  of  the  annual  index,  which  has 

been  mailed  to  subscribers  upon  re- 
quest. As  this  practice  has  apparently 
been  entirely  satisfactor>'  it  will  be  con- 
tinued this  year.  Copies  of  the  index 
for  1921  will  be  ready  soon  after  the 
December  issue  is  off  the  press  and  those  desiring  copies 
>hould  notify  the  Circulation  Department  not  later  than 
January  1,  1922. 


The  Index 

for  the 
1921  Volume 


Tlie  announcement  by  the  Mechanical  Division  of  the  Ameri- 
can Railway  Association  of  the  decision  to  hold  a  convention 

at  Atlantic  City  in  June  will  meet  with 

The  June  general  approval  among  the  members, 

Convention  many  of  whom  were  disappointed  that 

Program  no  meeting  was  held  this  year.    It  is 

inevitable  that  interest  should  decline 
if  no  meetings  are  held  and  unless  the  Mechanical  Division 
adopts  a  constructive  and  aggressive  policy  there  is  danger 
that  it  will  not  retain  the  proud  position  held  by  the  Master 
Mechanics'  and  Master  Car  Builders'  Associations  for  so 
niany  years. 

rhe  possibilities  for  constructive  work  were  never  greater 
than  they  are  today.  As  pointed  out  by  Mr.  ToUerton  in 
his  address  as  chairman  of  the  1920  convention,  the  Trans- 
portation Act  is  causing  a  greater  and  more  insistent  demand 
for  railroad  operation  under  conditions  of  maximum  effi- 
ciency. This  should  be  the  guiding  thought  in  outlining  the 
^vork  of  the  association.  In  the  past,  and  especially  in  recent 
years,  the  mechanical  asscxriation  has  not  measured  up  to  the 
hroad  responsibility  that  Chairman  Tollerton  has  outlined. 
The  problems  of  the  mechanical  department  embrace  far 
moie  than  merely  the  technical  problems  of  the  design  and 


operation  of  equipment.    The  program  of  the  association  has 
become  narrower  when  it  should  have  widened  its  scope. 

Foremost  among  the  topics  that  should  receive  attention 
is  the  ever-important  matter  of  an  enlightened  lalx)r  policy. 
A.  H.  Smith,  president  of  the  New  York  Central,  recently 
said  "The  efficiency  of  a  railroad  depends  principally  upon 
its  men.  It  is  estimated  that  95  per  cent  of  railroading  is 
human."  If  the  matter  is  ccaisidered  merely  from  the  stand- 
point of  the  expenditure  involved,  the  importance  of  the  labor 
question  is  evident.  In  1920  of  every  dollar  spent  for  mainte- 
nance of  equipment,  68  cents  was  paid  for  labor  and  32 
cents  for  materials.  ^Mechanical  officers  find  it  advantageous 
to  discuss  at  the  conventions  their  common  problems  of  get- 
ting the  best  service  from  material  or  getting  the  most  power 
from  coal.  \\'ould  it  not  also  pay  them  to  consider  the  prob- 
lems of  recruiting,  training  and  supervising  labor  in  order 
to  get  the  best  possible  return  for  the  payroll  expenditure, 
which  for  the  year  1920  amounted  to  over  $1,000,000,000 
for  the  mechanical  department  alone?  Surely  there  is  a  field 
for  personnel  work  which  the  association  cannot  afford  to 


Ignore. 


Another  big  field  as  yet  almost  untouched  is  to  be  found 
in  the  mechanical  problems  of  operation.  The  question  of 
economical  speed  and  tonnage  is  of  primary  interest  to  the 
operating  officer,  but  to  determine  the  best  practice  requires 
a  knowledge  of  the  characteristics  of  the  locomotive  which  the 
mechanical  department  officer  alone  possesses.  It  is  to  be 
hoped  that  eventually  the  mechanical  association  will  num- 
ber among  its  committees  one  on  the  economics  of  operation. 

ScMne  attention  has  been  given  to  shop  design  and  man- 
agement in  recent  years  but  much  more  could  be  done  along 
these  lines.  In  the  equipment  field,  to  which  the  association 
has  devoted  most  of  its  attention  in  the  past,  there  are  notable 
developments  under  way.  The  possibilities  before  the  Me- 
chanical Division  are  practically  unlimited,  and  if  its  work 
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is  extended  to  include  the  big  problems  which  the  mechanical 
department  must  face,  there  should  be  opened  to  the  organ- 
ization a  new  era  of  constructive  activity. 


Considerable  interest  was  aroused  a  number  of  years  ago  in 
the  development  of  a  gasoline-engine-driven  rail  motor  car 

for  use  on  branch  and  short  lines  where 

Gasoline  Motor  Cars  the  passenger  traffic  was  so  light  that 

for  only   one    or   two   trains    a   day    were 

Branch  Line  Service  operated.    In  many  sections  there  was 

also  an  added  interest  due  to  the  con- 
struction of  competitive  interurban  electric  roads  which,  with 
their  frequent  regular  service,  were  able  to  secure  a  profitable 
traffic,  whereas  the  railroad  with  its  limited  number  of  trains 
was  failing  to  earn  even  operating  expenses.  To  meet  this 
demand  a  numljer  of  different  designs  were  brought  out  by 
several  companies — some  of  these  cars  having  mechanical 
transmission  and  some  electric  transmission.  Several  were 
excellent  examples  of  the  railroad  car  builders'  art  and  pro- 
vided every  facility  to  which  the  traveling  public  had  become 
accustomed.  They  were  commonly  heavy,  often  larger  than 
was  really  necessary  and  required  engines  of  very  large  size 
that  have  since  been  found  to  be  beyond  the  practical  limits 
of  power  for  gasoline  engines.  As  these  cars  could  not  be 
])rofitably  operated,  railroads  lost  interest  in  them. 

Since  that  time  there  has  been  a  tremendous  development 
in  motor  truck  design  and  the  railroad  l)ranch  line  now  is 
facing  the  competition  of  the  motor  bus  running  on  parallel 
highways.  Many  of  these  railroiid  lines  with  their  small 
density  of  traffic  are  valual:)le  as  feeders  and  the  traffic  avail- 
able would  be  a  profitable  source  of  revenue  if  it  could  be 
handled  at  a  lower  cost  than  is  possible  by  steam  locomotive 
operation.  In  this  connection  the  fact  should  not  be  over- 
looked that  the  railroad  with  its  moderate  grades,  easy  cun'es 
and  steel  rails  when  equipped  with  motor  cars  would  be  able 
to  furnish  smoother  riding,  carry  heavier  loads  and  operate 
such  cars  at  lower  maintenance  and  power  costs  than  is  f)OS- 
sible  for  motor  cars  operated  on  highways. 

What  the  railroads  should  do  is  to  make  full  use  of  the 
accumulated  engineering  experience  of  the  motor  truck  build- 
ers, use  engines  of  a  size  and  design  which  have  already 
demonstrated  their  efficiency,  employ  transmission  and  other 
details  which  have  been  developed,  design  a  body  as  light 
as  possible  and  mount  it  on  well-designed  trucks.  By  so 
doing  the  renewed  activity  in  railway  motor  car  construction 
should  soon  result  in  a  numl)er  of  designs  which  could  be 
operated  to  advantage  and  with  economy. 


Manufacture  of 

Standard 

Small  Tools 


Railroad  shop  tool  rooms  have  fretjuently  been  called  upon 
to  make  milling  cutters,   reamers  and  various  small  tools. 

The  practice  often  has  been  started  on 
account  of  the  difficulty  in  having 
requisitions  passed  or  the  delay  in  se- 
curing devices  not  regularly  carried  in 
quantity  in  storeroom  stock,  but  which 
may  have  been  needed  promptly  to  avoid  delays  in  doing 
necessar}'  work.  It  having  been  shown  that  the  tool  room 
was  capable  of  doing  the  work,  there  is  a  tendency  oftentimes 
to  continue  the  practice.  It  is  doubtful,  however,  whether  any 
railroad  tool  room  has  the  equipment  or  can  manufacture 
such  small  tools  in  sufficient  quantity  to  do  so  at  a  price  as 
low  as  they  can  be  bought  in  the  open  market.  In  comparing 
costs  it  must  be  remembered  that  direct  labor  and  material 
represent  only  a  part  and  frequently  the  smaller  part  of  the 
actual  cost.  Superintendence,  interest  and  depreciation  of 
machine  tools  and  buildings,  ])ower.  light,  heat  and  other  ele- 
ments are  just  as  much  factors  of  cost  as  are  the  direct  laI)or 
and  material. 

Unfortunately   railroads  do  not   calculate   their  costs   as 
accurately  as  is  desirable.     Even  manufacturing  plants  with 


highly  equipped  tool  rooms  and  which  use  many  times  tht 
number  of  cutters  and  small  tools  required  by  railroad  shop> 
liave  found  by  careful  cost  investigation  that  such  devices  can 
be  purchased  from  specialists  cheaper  than  they  can  be 
manufactured.  The  trend  of  profitable  commercial  manu 
facturing  is  more  and  more  toward  limiting  the  product  to  .. 
small  line  which  can  be  produced  in  a  quantity  which  will 
warrant  the  outlay  for  the  most  complete  equipment  of  ma- 
chinery and  devices  for  the  particular  product  and  then  pur 
chase  small  tools  and  other  devices,  except  special  jigs  and 
fixtures  that  are  not  a  regular  product  of  any  other  manu- 
facturer. Even  such  devices  can  and  frequently  are  obtained 
from  some  one  who  makes  a  specialty  of  such  work.  The 
railroad  shop,  often  with  advantage,  can  learn  a  lesson  from 
the  outside  manufacturing  shop  which  watches  its  costs  witli 
extreme  care.  Except  in  emergencies  and  in  cases  where  small 
tools  cannot  be  procured  from  outside  manufacturers,  in- 
vestigation will  show  the  economy  of  purchasing  instead  of 
making  such  articles. 


Bronze-Faced 

Semi-Steel 

Castings 


Elsewhere  in  this  issue  is  an  article  referring  to  the  develop- 
ment of  bronze-faced  semi-steel  castings  which  will  be  of 

considerable  interest  to  railroad  men, 
especially  those  who  have  to  do  with 
the  maintainance  of  locomotive  part? 
subject  to  wear.  A  foundry  company 
in  the  Middle  West,  specializing  in  the 
manufacture  of  castings  for  railroad  uses,  has  developed 
bronze- faced,  semi-steel  castings  for  which  it  is  claimed  that 
the  bronze  faces  are  30  per  cent  harder  than  ordinary  bronze 
and  the  semi-steel  backs  about  50  per  cent  stronger  than 
grey  iron.  The  possil)le  uses  of  castings  of  this  description 
are  too  many  for  enumeration  l)ut  the  first  castings  made 
and  tried  out  were  for  driving  box  shoes  and  wedges,  than 
which  no  parts  of  a  locomotive  are  subject  to  greater  use 
and  al)use,  wear  and  tear.  The  combination  of  durable  wear- 
ing surfaces  and  strong  backs  provided  qualities  particularly 
valuable  in  shoes  and  wedges  and  it  is  stated  that  extensive 
tests  over  a  period  of  16  months  showed  the  bronze-faced 
semi-steel  shoes  and  wedges  to  be  fully  up  to  the  claims 
made  for  them.  During  the  test  period,  the  entire  shoe  and 
wedge  problem  was  studied  from  every  angle  including  the 
possibilities  of  reclaiming  the  bronze  after  use.  In  view 
of  the  possible  reduction  in  maintenance  costs,  further  de- 
velopments in  the  use  of  bronze-faced  semi-steel  castings  for 
locomotive  ])arts  subject  to  severe  stress  and  wear  will  i>e 
followed  with  great  interest  by  railroad  shop  men. 


Henry  Ford 

on 
Car  Design 


Henr}-  Ford's  venture  into  the  transportation  business  j^rom- 
ises  to  be  one  of  the  most  interesting  developments  that  the 

railroad  world  has  seen  for  some  time. 
As  a  manufacturer,  Mr.  Ford  has  been 
remarkably  successful,  and  even  tliouizh 
he  is  not  a  railroad  man,  his  opinion 
on  the  design  of  rolling  stock  cannot 
be  disregarded,  in  view  of  his  acknowledged  ability  in  me- 
chanical matters.  Recently  Mr.  Ford  made  a  few  comments 
on  car  design,  which  are  published  elsewhere  in  this  issue. 
His  first  criticism  is  that  cars  are  too  heavy.  This  has  i)eon 
a  debated  subject  for  at  least  50  years,  so  it  will  be  inten-t- 
ing  indeed  to  see  whether  the  automobile  manufacturer  ^\ill 
develop  some  highly  original  solution  of  the  problem  that 
railroiid  men  have  failed  to  grasp. 

In  some  of  the  latest  high-capacity  cars  the  load  amounts 
to  79  per  cent  of  the  total  weight.  It  is  hard  to  see  how  tiii? 
ratio  can  be  improved  very  much  without  lessening  -he 
strength  of  the  car,  thus  sacrificing  the  operating  advantaii'^ 
of  powerful  locomotives  and  long  trains.  *In  box  cars  ho 
weight  of  the  car  forms  a  much  larger  proportion  of  tin' 
total  under  average  loading  conditions,  but  these  cars  must 
be  strong  enough  to  withstand  the  stresses  set  up  by  load? 
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of  lumber,  grain  and  other  heavy  commodities.  Light  cars 
have  been  tried  by  a  number  of  roads  but  the  saving  in  the 
cost  of  operation  was  not  enough  to  offset  the  additional 
epense  for  repairs.  Mr.  Ford  will  indeed  be  a  benefactor 
ii  he  can  show  the  railroads  how  to  make  a  car  light  in 
weight  without  sacrificing  strength  or  durability.  Mr.  Ford's 
n  -w  design  of  car  axle  should  furnish  a  good  test  for  his 
t!  eories.  It  would  seem  that  an  appreciable  saving  in  weight 
cauld  only  be  obtained  at  the  expense  of  added  complication. 
I  a  lighter  design  can  be  developed  that  will  not  be  more 
expensive  to  build  or  maintain  than  the  present  type,  one  of 
the  oldest  M.CB.  standards  will  have  to  be  discarded. 

In  the  mind  of  the  general  public  the  name  of  Henry 
Ford  is  a  synonym  for  efficiency  in  business.  On  the  other 
hand,  rightly  or  wrongly,  there  is  a  general  belief  that  the 
niethods  in  use  by  the  railroads  are  very  inefficient.  It  is 
not  unusual  to  hear  the  statement  that  any  competent  busi- 
ness man  could  operate  the  railroads  more  economically  than 
the  men  who  are  now  in  charge.  Perhaps  Mr.  Ford  will 
prove  that  there  is  some  foundation  for  this  belief,  but  it  is 
more  probable  that  when  his  ideas  are  thoroughly  tried  out, 
they  will  vindicate  the  judgment  of  the  men  who  have  made 
the  mechanical  equipment  of  the  railroads  what  it  is  today. 


strive  to  make  the  system  a  success,  there  is  no  doubt  that  the 
employer  and  employee  both  can  secure  results  that  will  amply 
justify  the  substitution  of  payment  by  results  for  the  flat 
hourly  rate. 


Now  that  the  Labor  Board  has  modified  the  working  rules  for 
shop  employees  to  provide  for  payment  on  a  piecework  basis, 

it    is    probable    that    many    roads    on 
The   Reintroduction  which  this  system  was  in  effect  prior  to 
of  federal    control    will    again    adopt    it. 

Piecework  The  present  wage  scale  is  certainly  de- 

ficient in  failing  to  reward  the  efficient 
and  diligent  workman  for  his  high  production.  The  most  im- 
portant advantage  of  piecework  lies  in  the  fact  that  it  pro- 
vides a  powerful  incentive  for  personal  efficiency  by  basing 
payment  on  results. 

The  flexible  wage  scale  which  piece  work  aflfords  is  a  direct 
benefit  to  the  worker  but  it  also  has  very  real  advantages  for 
the  employer.  The  best  mechanics,  realizing  that  their 
services  are  worth  more  than  the  usual  rate  paid  to  the  craft, 
almost  always  seek  employment  where  their  special  output 
receives  an  extra  reward.  Therefore  a  flat  rate  would  tend 
to  drive  out  of  railroad  work  the  high-grade  men  who  com- 
bine ability  and  ambition.  Men  of  this  type  the  railroads 
cannot  afford  to  lose. 

Probably  piecework  would  not  be  justified  solely  for  the 
purpose  of  retaining  in  the  service  men  who  might  otherwise 
seek  work  elsewhere.  But  if  the  system  is  properly  applied, 
it  should  bring  about  a  considerable  increase  both  in  in- 
dividual output  and  in  the  total  production  of  the  shop.  The 
workers  and  the  management  are  jointly  responsible  for  this 
increase  and  they  should  share  in  the  benefits.  The  company 
can  reasonably  expect  a  decrease  in  unit  costs  and  the  em- 
ployee should  receive  a  substantial  increase  in  wages. 

There  has  been  just  criticism  of  piecework  in  the  past  prac- 
tically all  of  which  was  based  fundamentally  on  the  failure  to 
divide  the  increased  earnings  due  to  piecework  fairly  between 
employer  and  employee.  If  piecework  is  to  be  a  success 
under  present  conditions,  the  mistakes  of  the  past  must  be 
avdided.  Piecework  rates  should  be  established  on  the  basis 
of  a  careful  study  of  the  job.  Having  set  the  price,  the 
management  should  make  it  understood  that  so  long  as  the 
method  and  the  equipment  are  not  changed,  the  price  will 
not  be  altered  except  to  make  it  conform  to  changes  in  the 
hourly  wage  scales.  The  practice  of  reducing  rates  if  em- 
ployees earn  much  over  the  average  has  a  pernicious  effect  in 
ar(  ising  distrust  of  the  piecework  system  and  puts  a  check 
on  production.  The  employer  should  recognize  that  high  in- 
div'dual  output  decreases  overhead  and  therefore  the  high- 
RiT  ie  workman  is  worth  all  he  can  earn.  The  possibilities 
of  )iecework  cannot  be  realized  if  it  is  not  established  on  a 
^a>  s  of  mutual  confidence  and  fair  play.    Where  both  parties 


Some  men  have  a  natural  tendency  to  be  systematic  and 
orderly  in  all  their  work;   others  are  just  the  reverse  and 

never  seem  satisfied  until  everything  is 
Order  congested,  both  work  and  working  im- 

vs.  plements    being    hopelessly    mixed    to- 

Disorder  gether  regardless  of  the  order  in  which 

they  will  be  needed  or  used.  Both  ex- 
tremes of  order  and  disorder,  together  with  all  intermediate 
stages,  may  be  found  in  railroad  repair  shops,  and  it  is  the 
purpose  of  this  editorial  to  consider  briefly  the  relation  of 
orderliness  to  shop  output,  stating  first  our  conclusion  and 
then  the  reasons  for  it. 

As  with  most  problems  in  life,  so  with  the  question  of 
orderly  work;  fortunate  is  the  man  or  shop  able  to  strike  a 
"happy  medium."  It  is  perfectly  possible  to  imagine  a  rail- 
road shop  where  so  much  time  is  spent  picking  up-  and 
cleaning  up  and  piling  material  to  a  hair  line  that  practically 
no  time  is  left  for  actual  repair  work.  On  the  other  hand, 
probably  every  reader  has  at  some  time  or  other  visited  a  shop 
where  the  reverse  is  true.  Machine  tools  and  equipment  are 
scattered  everywhere,  without  regard  to  the  sequence  of 
operations.  Unfinished  machine  parts,  castings,  flue  racks, 
driving  wheels,  etc.,  are  dropped  on  the  floor  wherever  there 
is  room,  and  it  is  difficult  to  get  from  one  department  to  an- 
other on  foot,  to  say  nothing  of  operating  trucks  for  the 
transportation  of  material.  Congestion  of  this  sort  causes  a 
serious  delay  in  repairing  and  replacing  locomotive  and  car 
parts;  the  additional  manual  labor  involved  in  moving  parts 
from  place  to  place  is  costly;  in  some  cases,  material  lying 
around  on  the  floor  is  damaged  and  the  repair  work  must  be 
done  over;  and  finally,  it  is  always  dangerous  for  men  to 
work  in  a  badly  congested  shop. 

As  a  rule,  it  is  more  common  to  find  a  shop  suffering  from 
too  little  rather  than  too  much  order.  The  emphasis  should 
be  placed  on  order.  In  a  particular  case,  where  it  is  desired 
to  make  a  shop  more  orderly,  the  question  may  be  raised,  how 
can  this  be  accomplished.  In  the  first  place,  the  idea  must 
be  "sold"  to  the  shop  superintendent  and  foremen;  in  almost 
every  well  ordered  shop  it  will  be  found  that  some  one  in 
authority  makes  a  hobby  of  the  subject.  The  second  step  is 
to  group  machines  used  in  repairing  each  essential  part,  ar- 
ranging these  machines  in  the  order  of  individual  operations, 
thus  eliminating  back  travel  of  material  and  parts.  A  third 
preparatory  step  is  the  establishment,  and  marking  off,  of 
wide  passageways  between  machine  groups  and  departments, 
these  passageways  to  be  kept  clear  at  all  times  of  machine 
parts,  castings  or  material  of  any  kind. 

After  obtaining  the  proper  physical  equipment  and  layout 
of  machine  tools,  an  effective  shop  schedule  system  should 
be  installed,  (1)  to  show  the  order  in  which  each  important 
locomotive  or  car  part  is  needed,  (2)  to  keep  all  parts  mov- 
ing, and  (3)  to  show  the  reasons  for  delay,  whether  a  weak 
department,  lack  of  men,  inability  to  get  material  or  what 
not.  But  the  shop  schedule  is  too  important  a  subject  to  be 
more  than  mentioned  in  the  limited  space  available  for  this 
editorial.     It  will  be  discussed  more  in  detail  later. 

As  a  final  suggestion,  it  will  undoubtedly  pay  in  any -me- 
dium sized  shop  to  have  one  man  do  nothing  but  pick  up 
material  carelessly  thrown  around  and  clean  out  all  corners. 
Experience  has  shown  that  this  practice  saves  a  large  amount 
of  material  (often  worth  more  than  enough  to  pay  for  the 
man's  wages)  and,  in  addition,  helps  materially  in  increasing 
the  morale  of  the  workmen.  Who  is  it  that  does  not  like  to 
see  a  clean,  orderly  shop  with  everything  moving  in  accord- 
ance with  a  well  defined  plan ;  storage  platforms  substantially 
made  and  arranged  for  the  prompt  locating  of  material;  a 
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place  for  everything  and  everything  in  its  place?  The  gen- 
eral jdea  of  efficiency  and  effectiveness  obtained  in  an  orderly 
shop  is;^ot  false  and  the  effort  and  pains  required  to  secure 
order  are  rewarded  by  a  proportionate  increase  in  shop 
output. 


In  designing  locomotive  boilers  it  was  formerly  the  practice 
to  provide  a  grate  large  enough  to  bum  the  amount  of  coal 

theoretically  required  and  then  crowd 
Progress  into  the  shell  of  the  boiler  as  much 

in  heating  surface  as  possible.     In  recent 

. '  Boiler  Design  years  the  high  evaporative  value  of  fire- 
box heating  surface  has  been  demon- 
strated and  the  use  of  combustion  chambers  has  become  quite 
general.  The  improved  performance  due  to  the  combustion 
chambers  is  clearly  shown  in  the  test  of  two  locomotives  of 
the  same  type  and  approximately  equal  weight.  At  the  same 
rate  of  combustion  the  boiler  with  the  combustion  chamber 
gave  approximately  20  per  cent  greater  evaporation  per 
pound  of  coal  than  the  boiler  without. 

The  exact  length  of  tubes  and  combustion  chamber  to 
give  the  best  results  is  difficult  to  determine.  For  example 
it  was  found  in  one  case  that  a  comparatively  slight  change 
in  the  design  of  the  boiler,  shortening  the  combustion  chamber 
15  in.  and  lengthening  the  tubes  a  like  amount  resulted  in 
an  increase  in  the  evaporation  per  pound  of  coal  ranging 
from  6.6  to  9.8  per  cent. 

The  volume  of  the  firebox  and  the  gas  area  through  the 
tubes  are  now  recognized  as  important  factors  in  determining 
the  maximum  rates  of  combustion  and  evaporation.  Methods 
of  improving  the  circulation  of  the  water  are  ccwning  into 
prominence  and  attention"  is  being  given  to  increased  area 
of  steam  relieving  service  to  avoid  generating  wet  steam  at 
high  rates  of  evaporation.  Great  as  the  progress  in  boiler 
design  has  been  there  is  still  need  for  further  investigation 
to  enable  engineers  to  formulate  general  rules  for  the  most 
economical  proportions  of  boilers. 


cutting  on  straight  lines,  circles  and  curves  have  demonstrated 
their  value  in  cutting  sheet  metal  and  blanking  out  machine 
parts.  They  are  used  in  industrial  establishments  and  have 
been  introduced  to  a  certain  extent  in  railroad  shops.  For 
steel  car  work,  boiler  shop  work  and  certain  operations  or 
locomotive  machine  parts  the  mechanically  operated  cutting 
torch  is  an  efficient  tool  and  will  save  much  money,  par- 
ticularly where  conditions  are  such  that  the  torch  can  be 
slowed  down  to  give  a  smooth  finished  cut,  obviating  the 
need  of  subsequent  machining. 

The  questions  of  what  cutting  apparatus  to  use,  wha 
material  to  cut  and  what  not  to  cut  can  be  solved  only  b; 
an  accurate  knowledge  of  relative  costs.  In  view  of  the  pos- 
sibilities of  waste  or  economy,  it  would  seem  wise  to  have 
gas  cutting  operations  under  the  direction  of  one  man  who 
will  keep  a  record  of  labor,  material  and  gas  costs,  thus 
being  able  to  recommend  in  any  particular  case  the  most 
effective  and  economical  cutting  practice. 


Everyone  concedes  the  important  part  played  by  the  oxy- 
acetylene  cutting  torch,  both  in  industrial  and  railroad  shops, 

and  should  any  doubts  be  entertained 

Does  they  will  vanish  on  even  a  superficial 

Gas  Cutting  inspection   of   the   work  done  with   it. 

Always  Pay?         Everywhere  one  goes  parts  are  being 

manufactured,    repaired,    or   reclaimed 

by  the  use  of  the  cutting  torch  and  at  a  saving  of  man  hours, 

machine  hours  and  physical  effort. 

One  important  point,  however,  should  not  be  overlooked 
and  that  is  the  cost  both  for  gas  and  labor.  Recent  tests 
have  shown  that  a  large  proportion  of  the  cost  of  gas  cutting 
operations  is  for  oxygen  and  that  it  costs  anywhere  from  two 
dollars  to  five  dollars  an  hour  to  operate  a  torch,  dej)ending 
upon  whether  light  rivets  or  heavy  steel  sections  are  being  cut. 
Obviously  with  this  cost  of  operation,  cutting  torches  must  not 
be  used  indiscriminately  either  for  cutting  material  of  less 
value  than  the  gas  used,  or  material  which  can  be  more  effi- 
ciently cut  by  machine.  Moreover,  there  is  a  tendency  for 
workmen  to  take  every  small  cutting  job  to  the  oxy-acetylene 
table  even  when  a  slight  physical  effort  would  accomplish  the 
same  result  at  a  lesser  cost. 

The  possibility  of  cutting  with  the  electric  arc  using  a 
carbon  electrode  also  should  not  be  forgotten  and,  while  com- 
parative figures  are  not  available  undoubtedly  there  are  occa- 
sions when  cutting  with  the  electric  arc  is  more  desirable  from 
the  standpoint  of  economy  than  cutting  with  the  gas  torch. 
This  is  jxirticularly  true  when  an  ample  supply  of  relatively 
cheap  electric  power  is  at  hand. 

Another  method  to  be  considered  is  cutting  by  mechanically 
operated  gas  torches;  this  is  the  subject  of  an  article  in  this 
issue.  The  Radiagraph  and  similar  types  of  machines  for  gas 


NEW  BOOKS 

Master  Boiler  Makers'  Association  Committee  Reports.  Edited  by- 
Harry  D.  V ought,  secretary.,  26  Cortlandt  street.  New  York. 
68  pages,  6  in.  by  9  in.  Bound  in  cloth. 

This  book  contains  the  reports  of  committees  on  subjects 
prepared  and  filed  for  the  thirteenth  annual  convention  of 
the  Master  Boiler  Makers'  Association  which  was  scheduled 
to  be  held  at  St.  Louis  May  23  to  26,  1921,  but  which  was 
cancelled  on  account  of  the  business  conditions  on  the  rail- 
roads. In  place  of  the  regular  Official  Proceedings  it  was 
decided  by  the  Executive  Committee  to  issue  the  committee 
reports  which  cover  the  following  subjects: — Investigation  of 
Autogenous  Welding;  Methods  of  Welding  Safe  Ends  on 
Locomotive  Tubes;  Better  Type  of  Crown  Stay  for  Different 
Classes  of  Locomotives;  Prevention  of  Deterioration  of  Fire- 
boxes Behind  Grate  Bars;  Causes  of  Boiler  Shell  Cracking 
Through  Girth  Seam  Rivet  Holes;  Ways  of  Overcoming  or 
Prolonging  Time  of  Rupture;  Best  Type  of  Side  Sheet;  Oxy- 
Acetylene  Welding;  Electric  Welding;  and  Advantages  and 
Disadvantages  of  Treated  Water. 


Railroad  Shop  Practice.  By  Frank  A.  Stanley.  331  pages,  5  i«. 
by  9  in.  Bound  in  cloth.  Published  by  McGraw  Hill  Book 
Company,  New  York. 

The  purpose  of  this  book  as  outlined  in  the  preface  is  to  show 
typical  methods  and  appliances  adapted  to  the  work  of  va- 
rious repair  shops.  It  contains  23  chapters,  covering  in  a 
general  way  practically  all  phases  of  locomotive  repair  shop 
operation.  Data  for  the  preparation  of  the  book  was  secured 
from  railroads  in  various  parts  of  the  country  and  the 
methods  shown,  therefore,  are  not  simply  local.  The  de- 
scription of  methods  is  written  primarily  from  the  standpoint 
of  general  machine  practice  and  in  many  cases  the  author 
shows  lack  of  familiarity  with  general  railroad  shop  methods. 
The  author  has  given  little  consideration  to  the  problem  of 
repairs  in  its  general  aspect,  but  has  treated  each  operation 
as  practically  unrelated  to  other  work.  Consequently,  the 
book  is  more  in  the  nature  of  a  collection  of  shop  kinks  th  in 
a  treatise  on  general  shop  practice.  A  very  large  portion  of 
the  entire  book  is  devoted  to  machine  shop  practice,  althois^h 
short  sections  dealing  with  blacksmith  shop,  boiler  shop  a'ld 
car  department  practice  are  included.  Some  of  the  methi  ds 
described  are  probably  the  very  best  practice  in  their  resj  c- 
tive  lines,  but  other  methods  included  would  be  classed  as 
obsolete  in  the  majority  of  shops.  The  value  of  the  b(  ok 
would  have  been  increased  if  greater  care  had  been  taker  to 
give  each  important  division  of  railway  shop  work  the  att  n- 
tion  which  its  relative  importance  would  warrant  and  if  m  >re 
discrimination  had  been  used  in  selecting  the  examples  of 
shop  practice  described  in  the  work. 
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Avoidable  Waste  in  Locomotive  Operation  as 

Affected  by  Design* 


BY  JAMES  PARTINGTON 

Estimating  Engineer,  American  Locomotive  Company 


IT  SEEMS  advisable  to  consider  this  subject  from  the  con- 
structive standpoint  of  indicating  what  constitutes  good 

design  as  demonstrated  by  locomotives  in  actual  service, 
rather  than  to  attempt  to  point  out  the  defects  in  locomotives 
which  do  not  show  maximum  efficiency.  If  any  power  plant 
or  engine  is  not  properly  proportioned  for  the  work  it  has  to 
do,  the  most  expert  skill  in  operation  can  reduce  only  in 
part  the  waste  resulting  from  having  such  equipment  in  ser- 
vice. -  - 

l^irst,  considering  the  design  of  steam  locomotives  from 
the  standpoint  of  new  equipment,  when  a  railroad  company 
is  in  the  market  for  new  locMnotives  its  requirements  may 
be  met  sometimes  by  duplicating  locomotives  in  service  on/ 
their  road,  but  adding  newly  developed  attachments  which 
make  for  increased  efficiency  and  economy.  More  frequently, 
however, ]Tt  will  be, found  that,  increased  traffic,- change  from 
wooden  to  steel '  cars"^  4mprovement  in  track,  roadbed  and 
bridges,  etc.,  will  justify  and  make  advisable  the  adoption 
of  locomotives  of  a  larger  and  more  powerful  type. 

Then  careful  consideration  must  be  given  to  service  re- 
quirements^— ^maximum  loads  to  be  hq,uled,  capacity  of  cars, 
approximate'  proportion  of  loaded  to  empty  cars  per  train, 
grades,  curves,  runhing^  time  over  divisions,  maximum  al- 
lowable load  per  axle,  location  of  coal  chutes  ^d-wa;ter  tanks, 
clearances,  conditions  under  which  trains  must  be  started, 
and  any  other  special  requirements  of  the  service. 

Having  determined  the  drawbar  pull  necessary,  it  remains 
to  design  a  locomotive  that  will  have  the  following  efficiency 
re<juirements : 

1  A  drawbar  horsepower  for  the  minimum  amount  of  fuel. 

2  A.  drawbar  horsepower  for  the  minimum  amount  of  weight 

of  locomotive  and  tender. 

3  A  drawbar  horsepower  for  the  minimum  cost  of  repairs. 

Fuel  Economy 

As  standard  practice  in  modem  locomotives,  a  sectional 
br  ck  arch  in  the  firebox  and  a  fire-tube  superheater  should 
be  applied  as  a  means  of  saving  fuel  in  any  class  of  service. 
A  >ectional  brick  arch  is  low  in  first  cost,  easily  applied  and 
ea  ily  renewed.     It  usually  accomplishes  a  fuel  saving  of 

"  \  paper  to  be  presented  at  the  meetinj?  of  the  Railroad  Divisiom  of  the 
Ar    rican    Society  of  Mechanical    Engineers,   New  York,   December  9. 


from  10  to  12  per  cent  in  coal-burning  engines,  and  about 
5  per  cent  in  oil-burning  engines. 

The  very  general  use  of  superheaters  has  gradually  brought 
about  improved  conditions  of  cylinder  lubrication  which  now 
make  it  possible  and  desirable  for  the  greatest  economy  to 
use  a  high  d^ree  of  superheat,  250  to  300  d^.  F.  now  being 
considered  the  best  practice.  A  saving  of  25  to  30  per  cent 
can  be  obtained. 

The  use  of  feedwater  heaters  will  further  conserve  fuel, 
and  these  are  now  in  general  use  in  continental  Eurc^  and 
are  gradually  being  applied  to  locomotives  in  the  United 
States.  The  saving  that  can  be  realized  is  as  much  as  12 
per  cent.  The  initial  cost  is  considerable,  but  the  effect 
of  the  feedwater  heater  in  operation,  aside  from  fuel  econcMny, 
will  be  to  help  reduce  other  boiler-maintenance  charges. 

The  general  proportions  of  the  boiler  should  also  receive 
careful  consideration.  For  the  best  results  with  bituminous 
coal,  the  length  of  the  boiler  tubes  should  be  approximately 
within  the  following  limits: 


Size  of  tube,  in. 
>.      2 


Distance  over  tube  sheet 
18  ft.  0  in.  to  19  ft.-^in. 
22  ft.  6  in.  to  24  (t  6  in. 
28  ft.  0  inMo JO  ft.  0  in. 


^  V  2K. 
2K 

For  many  designs  of  locomotives,  a  combustion  chamber  can 
be  provided,  and  this  will  help  further  in  the  economical 
production  of  steam.  A  generous  steam  space  should  be 
provided,  and  the  throttle  designed  and  located  to  secure  dry 
steam.  The  evaporative  capacity  of  the  boiler  should  be  as 
nearly  100  per  cent  of  the  maximum  steam  requirements  of 
the  cylinders  as  the  type  of  locomotive  will  permit.  Based 
on  100-per  cent  boiler,  the  grate  area  should  be  sufficient 
to  prevent  the  maximum  coal  consumption  per  sq,  ft.  of 
grate  per  hour  from  exceeding,  for  bituminous  coal,  120  lb., 
and  for  anthracite  coal,  55  to  70  lb.,  depending  on  size. 

When  the  total  coal  consumption  exceeds  6000  lb.  per  hr., 
it  is  generally  necessary  to  apply  an  automatic  stoker.  These 
have  now  been  so  adapted  to  locomotive  requirements  that 
a  properly  designed  stoker  will  show  economy  over  hand 
firing,  aside  from  the  necessity  of  its  use  on  account  of  the 
coal  consumption  being  greater  than  the  physical  capacity 
of  one  fireman  if  the  boiler  were  hand-fired. 

The  arrangement  of  deflector  plates  and  netting  in  the 
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plaCf  fur  everything  and  everything  in  its  place?  The  gen- 
eral idea  of  efficiency  and  effectiveness  obtained  in  an  orderly 
shop  is  not  false  and  the  effort  and  pains  required  to  secure 
order  are  rewarded  by  a  proportionate  increase  in  shop 
output. 


In  designing  hKomotive  boilers  it  was  t'ornierly  tlie  practice 
to  provide  a  grate  large  enough  to  bum  the  amount  of  coal 

theoretically  required  and  then  crowd 
Progress  into   the    shell    of   the   boiler    as    much 

in  heating  surface  as  possible.     In  recent 

Boiler  Design  years  the  high  evaporative  value  of  fire- 
box heating  surface  has  been  demon- 
strated and  the  use  of  combustion  chambers  has  become  quite 
general.  The  improved  performance  due  to  the  combustion 
chaml>ers  is  clearly  shown  in  the  test  of  two  kxomotives  of 
the  same  type  and  approximately  equal  weight.  At  the  same 
rate  of  combustion  the  lx)iler  with  the  combustion  chamber 
gave  approximately  20  per  cent  greater  evajwration  per 
pound  of  coiil  than  the  boiler  without. 

The  exact  length  of  tubes  and  combustion  chamber  to 
give  the  best  results  is  difficult  to  determine.  For  example 
it  was  found  in  one  case  that  a  comj)aratively  slight  change 
in  the  design  of  the  boiler,  .shortening  the  combu.=ition  chamber 
15  in.  and  lengthening  the  tul>es  a  like  amount  re.sulted  in 
an  increase  in  the  evaporation  per  pound  of  coal  ranging 
from  6.6  to  0.8  per  cent. 

Tlie  volume  of  the  firebox  and  the  gas  area  through  the 
tubes  are  now  recognized  as  important  factors  in  determining 
the  nraximum  rates  of  coml)ustion  and  evaporation.  Methods 
of  improving  the  circulation  of  the  water  are  coming  into 
prominence  and  attention  is  being  given  to  increa.^ed  area 
of  steam  relieving  service  to  avoid  generating  wet  steam  at 
high  rates  of  evaporation.  Great  as  the  progress  in  boiler 
design  has  been  there  is  still  need  for  further  investigation 
to  enable  engineers  to  formulate  general  rules  for  the  most 
economical  proportions  of  Ijcilers. 


Everk'one  concedes  the  important  part  played  by  the  oxy- 
acetylene  cutting  torch,  both  in  industrial  and  railroad  shops, 

and  should  any  doubts  be  entertained 

Does  tliey  will  vanish  on  even  a  superficial 

Gas  Cutting  inspection   of   the   work    done   with    it. 

Always  Pay?  EverAwhere   one   goes   parts    are    being 

manufactured,    repaired,    or    reclaimed 

by  the  use  of  the  cutting  torch  and  at  a  saving  of  man  hours. 

machine  hours  and  jihysical  effort. 

One  important  point,  however,  should  not  be  overlooked 
and  that  is  the  cost  both  for  gas  and  labor.  Recent  tests 
have  shown  that  a  large  ])r()|i()rtion  of  the  cost  of  gas  cutting 
operations  is  for  oxygen  and  that  it  costs  anywhere  from  two 
dollars  to  tive  dollars  an  hour  to  operate  a  torch,  depending 
upon  whether  light  rivets  or  heavy  steel  sections  are  being  cut. 
Obviously  with  this  cost  of  operation,  cutting  torches  must  not 
l)e  u>e(l  indiscriminately  either  for  cutting  material  of  less 
value  than  the  gas  used,  or  material  which  can  be  more  effi- 
ciently cut  by  machine.  Moreover,  there  is  a  tendency  for 
workmen  to  take  every  >mall  cutting  job  to  the  oxy-acctylene 
table  even  when  a  slight  [)hysical  effort  would  accomplisli  the 
same  result  at  a  lesser  cost. 

The  j)ossibility  of  cutting  with  the  electric  arc  using  a 
carljon  electrode  also  should  not  be  forgotten  and.  while  com- 
parative figures  are  not  available  undoubtedly  there  are  occa- 
sions when  cutting  with  the  electric  arc  is  m(*re  desirable  from 
the  stand])oint  of  economy  than  cutting  with  the  gas  torch. 
This  is  particularly  true  when  an  ample  supply  of  relatively 
cheaj)  electric  power  is  at  hand. 

Another  methcxl  to  be  considered  is  cutting  by  mechanically 
operated  gas  torches;  this  is  the  subject  of  an  article  in  this 
issue.    The  Radiagraph  and  similar  t}{)es  of  machines  for  gas 


cutting  on  straight  lines,  circles  and  curves  have  demonstrated 
their  value  in  cutting  sheet  metal  and  blanking  out  machin. 
parts.    They  are  used  in  industrial  estalilishments  and  havt 
been  introduced  to  a  certain  extent  in  railroad  shops.    For 
steel  car  work,  boiler  shop  work  and  certain  operations  oi 
locomotive  machine  parts  the  mechanically  operated  cuttin 
torch  is  an  efficient  tool  and  will   save  much  money,  par 
ticularly  where  conditions   are  such   that  the  torch  can  b^ 
slowed  down   to  give  a   .'^mooth   linished   cut,   obviating  th 
need  of  sub.^cquent  machining. 

The  questions  of  what  cutting  apparatus  to  use,  wha 
material  to  cut  and  what  not  to  cut  can  be  solved  only  b 
an  accurate  knowledge  of  relative  costs.  In  view  of  the  po^ 
sibilities  of  waste  or  economy,  it  would  seem  wise  to  ha\ 
gas  cutting  operations  under  the  direction  of  one  man  wh  . 
will  keep  a  record  of  labor,  material  and  gas  costs,  thu 
iK'ing  able  to  recommend  in  any  particular  case  the  mo- 
effective  and  economical  cutting  practice. 


NEW  BOOKS 

M lister  Boiler  Makers'  Association  Committee  Reports.  Edited  b 
Harry  D.  Vou^ht,  secretary.,  26  Cortlandt  street.  New  Yor': 
68  pages,  6  in.  by  9  in.    Round  in  cloth. 

This  book  contains  the  reports  of  committees  on  subject- 
prepared  and  ffled  for  the  thirteenth  annual  convention  of 
the  Master  Boiler  Makers"  Association  which  was  schedule  1 
to  be  held  at  St.  Louis  May  2.S  to  26,  1921,  but  which  wa- 
cancelled  on  account  of  the  business  conditions  on  the  raib 
roads.  In  place  of  the  regular  Official  Proceedings  it  was 
decided  by  the  Executive  Committee  to  issue  the  committer 
reports  which  cover  the  following  subjcx-ts: — Investigation  of 
Autogenous  Welding;  Methods  of  Welding  Safe  Ends  on 
Locomotive  Tubes;  Better  Type  of  Crown  Stay  for  Different 
Classes  of  Locomotives;  Prevention  of  Deterioration  of  Fire- 
boxes Behind  Grate  Bars;  Causes  of  Boiler  Shell  Crackiii;: 
Through  Girth  Seam  Rivet  Holes;  Ways  of  Overcoming  or 
Prolonging  Time  of  Rupture;  Best  Type  of  Side  Sheet;  Oxy- 
-Acetylene  Welding;  Electric  Welding;  and  Advantages  aii<l 
Disadvantages  of  Treated- Water. 


Railroad  Shop  Practice.  Ily  Frank  A.  Stanley.  331  pages,  5  in. 
by  9  in.  Hound  in  cloth.  Published  by  Meiirazc  Hill  Book- 
Company.  -Vi'ti    Vork.  , 

The  purpose  of  this  book  as  outlined  in  the  preface  is  to  show 
tyi)ical  mctliods  and  ai)pliances  adapted  to  the  work  of  va- 
rious repair  sho})s.  It  contains  2.S  chapters,  covering  in  a 
general  way  practically  all  phases  of  locomotive  repair  sh'i]i 
operation.  Data  for  tlie  prejiaration  of  the  b(K)k  was  secured 
from  railroads  in  various  parts  of  the  country  and  the 
methods  shown,  therefore,  are  not  simply  local.  The  de- 
scription of  methods  is  written  primarily  from  the  standpoint 
of  general  machine  ]>racti(e  and  in  many  cases  the  author 
shows  lack  of  familiarity  with  general  railn;ad  shop)  metho-ls. 
The  author  has  given  little  consideration  to  the  problem  oi 
repairs  in  its  general  aspect,  but  has  treated  each  operati  m 
as  practically  unrelated  to  other  work.  Consequently,  'lie 
IxKjk  is  more  in  the  nature  of  a  collection  of  shop  kinks  tl'  » 
a  treatise  on  general  shop  practice.  .\  very  large  portion  >f 
the  entire  book  is  devoted  to  machine  shop  practice,  althoi  :h 
^licrt  sections  dealing  with  I)lacksmith  shop,  boiler  shop  ;  id 
car  department  practice  are  included.  Some  of  the  metli  1- 
cle.-cribed  are  j)robal)ly  the  very  best  practice  in  their  re.*>|  >-- 
tive  lines,  but  other  methods  included  would  be  clas.sed  is 
obsolete  in  the  majority  of  sho])S.  Fhe  value  of  the  I'  >k 
would  have  been  increased  if  greater  care  had  been  takei  tn 
give  each  important  division  of  railway  shop  work  the  at;  '- 
tion  which  its  relative  importance  would  warrant  and  if  n  'c 
di.«crimination  had  been  used  in  selecting  the  example-  >' 
shop  practice  described  in  the  work. 
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Avoidable  Waste  in  Locomotive  Operation  as 


Affected  bv  Design* 


BY  JAMES  PARTINGTON 

Estimating  Engineer,  American  Locomotive  Company 


11"  SEEMS  iidvibable  to  consider  thi<  subject  from  the  con- 
structive standpoint  of  indicating  what  constitutes  good 
design  as  demonstrated  by  IcKomotives  in  actual  service, 
rather  than  to  attempt  to  point  out  the  defects  in  locomotives 
uiiich  do  not  show  maximum  efficiency.  If  any  power  plant 
or  engine  is  not  properly  proportioned  for  the  work  it  has  to 
do.  the  most  ex|K'rt  skill  in  operation  can  reduce  only  in 
part  the  waste  resulting  from  having  such  equipment  in  ser- 

viiv.       -      :•■    ■  •    ■■'    .      ,  "•  .  ■■■  ■  ,'  ■  ^  ■;•, 

First,  considering  the  design  of  steam  locomotives  from 
tile  standpoint  of  new  equipment,  when  a  railroad  company 
is  in  the  market  for  new  locomotives  its  requirements  may 
1)0  met  sometimes  by  duplicating  locomotives  in  service  on- 
tlieir  road,  but  adding  newly  developed  attachments  which 
make  for  increased  efficiency  and  economy.  More  frequent!}', 
however,  it  will  be  found  that  increased  traffic,  change  from 
wooden  to  steel  cars,  improvement  in  track,  roadbed  and 
bridges,  etc.,  w-ill  justify  and  make  advisable  the  adoption 
of  locomotives  of  a  larger  and  more  po.verful  type. 

Then  careful  consideration  must  be  given  to  service  re- 
<|Liirements — maximum  loads  to  be  hauled,  capacity  of  cars, 
aj 'proximate  proportion  of  loaded  to  empty  cars  per  train, 
iirides,  curves,  running  time  over  divisions,  maximum  al- 
lowable load  per  axle,  location  of  coal  chutes  jtnd  water  tanks, 
il'arances,  conditions  under  which  trains  must  be  started, 
iii:(l  any  other  special  retjuirements  of  the  service. 

Having  determined  the  drawbar  pull  necessar}-,  it  remains 
t"»  design  a  locomotive  that  will  have  the  following  efficiency 
n  luirements: 

1   A  drawbar  horsepower  for  the  minimum  amount  of  fuel. 
-   A  drawbar  horsepower  for  the  minimum  amount  of  weight 

of  IcKomotive  and  tender. 
•'    V  drawbar  horse])ower  for  the  minimum  cost  of  repairs. 

Fuel  Economy 

Vs  .'itandard  j)ractice  in  modern  loccjmotives,  a  sectional 
I'i  'k  arch  in  the  firebox  and  a  fire-tube  superheater  should 
'"  applied  as  a  means  of  saving  fuel  in  any  class  of  service. 
A  ecticnal  brick  arch  is  low  in  first  cost,  easily  applied  and 
*•"-'  ily  renewed.      It   usually  accompli.-'.:es  a    fuel   saving  of 

y  paprr  to  be  presented  at  the  meeting  of  the  Railri>:t<I   Divisifn   r^f  tlie 
*'     ric.Tii    S  nietv   of  >Ti.chanic.il    Knpinecrs.   Xew   York.   December  9. 


from  10  to  12  per  cent  in  coiil-burning  engines,  and  alx)ut 
5  per  cent  in  oil-burning  engines. 

The  very  general  use  of  superheaters  has  gradually  brought 
about  improved  conditions  of  cylinder  lubriaiticm  which  now 
make  it  possible  and  desirable  for  the  greatest  econcMny  to 
use  a  high  degree  of  superheat.  250  to  300  deg.  F.  now  being 
considered  the  best  practice.  A  saving  of  25  to  .>0  per  cent 
can  be  obtained. 

The  u.>ie  of  feedwater  heaters  will  further  conserve  fuel, 
and  these  are  now  in  general  use  in  continental  Europe  and 
are  gradually  being  applitxl  to  locomotives  in  the  United 
States.  The  saving  that  can  be  realized  is  as  much  as  12 
per  cent.  The  initial  cost  is  ccmsiderable,  but  the  effect 
of  the  feedwater  heater  in  operation,  aside  from  fuel  economy, 
will  be  to  help  reduce  other  lK)iler-maintenance  charges. 

The  general  proportions  of  the  l>oiler  should  also  receive 
careful  consideration.  For  the  best  results  with  bituminous 
coal,  the  length  of  the  boiler  tubes  .should  be  approximately 
within  the  following  limits: 


Size  of  tube,  in. 
u.        2 

2%      .; - 


Distance  over  tube  sheet 
IS  ft.  0  in.  to  19  ft.  6  in. 
22  ft.  <)  in.  to  24  ft.  6  in. 
28  ft.  (I  inMo^iO  ft.  0  in. 


For  many  designs  of  locomotives,  a  comliustion  chaml>er  can 
be  provided,  and  this  will  help  further  in  the  economical 
jiroduction  (jf  steam.  .\  generous  steam  space  should  be 
provided,  and  the  throttle  designed  and  lixated  to  secure  dry 
steam.  The  evaporative  capacity  of  the  l>oiler  should  be  as 
nearly  100  per  cent  of  the  maximum  steam  requirements  of 
the  cylinders  as  the  type  of  hKcmotive  will  permit.  Based 
on  100-per  cent  boiler,  the  grate  area  should  be  sufficient 
to  prevent  the  maximum  coal  consumption  per  sq.  ft.  of 
grate  per  hour  from  exceeding,  for  bituminous  coal,  120  lb., 
and  for  anthracite  coal.  55  to  70  11)..  depending  on  size. 

\\hen  the  total  coal  consum[)tion  exceeds  6000  11).  j^er  hr., 
it  is  generally  ntx'e.'^sary  to  ap{)ly  an  automatic  stoker.  These 
have  now  been  so  ada{)ted  to  locomotive  reijuirements  that 
a  jiroperly  designed  stoker  will  show  eionomy  over  hand 
firing,  aside  from  the  necessity  of  its  use  on  account  of  the 
coal  consumption  being  greater  than  the  i»hysical  capacity 
of  one  fireman  if  the  boiler  were  hand-fired. 

The  arrangement   of  deflector  plates  and   netting  in   the 
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smoke-box  should  be  carefully  adapted  to  the  fuel  and  com- 
bustion conditions,  to  provide  minimum  fuel  waste  and 
minimum  b^ck  pressure  in  the  cylinder-exhaust  passages  with 
proper  provision  against  fire  hazards  which  might  obtain 
by  the  throwing  of  sparks. 

The  boiler  being  designed  to  produce  steam  at  a  minimum 
cost,  it  is  now  necessary-  to  design  the  engine  to  use  this 
steam  with  maximum  economy. 

The  cylinder  proportions  and  diameter  of  the  drivers 
should  be  such  as  will  develop  maximum  horsepower  at  the 
ruling  speeds  for  train  movements.  The  greatest  horsepower 
of  locomotive  cylinders  will  usually  be  developed  within  a 
piston  speed  ranging  from  700  to  1000  ft.  per  min.  There- 
fore, if  other  traffic  conditions  will  permit,  the  operation  of 
trains  within  these  limits  should  show  the  greatest  operating 
economy. 

'  Minimum  Weight  of  Motive-Power  Equipment 

The  weight  on  the  locomotive  drivers  gives  an  engine 
friction,  independent  of  other  factors,  of  22  lb.  per  ton.  The 
desirability  of  avoiding  excess  weight  on  the  drivers  from 
this  standpoint  alone  is  therefore  readily  apparent.  When 
the  t>pe  of  engine  will  permit,  this  weight  should  not  ex- 
ceed what  is  necessary  to  give  a  satisfactory  factor  of  ad- 
hesion; this  is  usually  4^  times  the  maximum  tractive 
power.  All  weight  in  excess  of  this  and  all  other  excess 
weight  and  excess  tender  weight  should  be  eliminated,  as 
far  as  this  can  be  done  without  detriment  to  the  design  of 
engine  and  tender.  This  applies  with  particular  force  to 
the  machinery-  parts  of  the  engine,  especially  those  parts 
which  »affect  the  counterbalance.  All  saving  in  weight  in 
these  narts  usually  produces  a  similar  saving  in  counter- 
balance weights  and  a  reduction  in  the  dynamic  augment, 
which  is  very  desirable  from  the  standpoint  of  track  and 
roadbed  maintenance. 

The  use  of  special  materials  to  keep  down  weight  is  often 
amply  justified  if  repair  parts  can  be  obtained  promptly 
when  required.  This,  in  the  past,  has  often  been  the  cause 
of  delay,  but  it  can  be  guarded  against  by  carrying  a  few 
spare  parts  in  stock  ready  for  renewals.     High-tensile  alloy 


mit  the  satisfactory  operation  of  considerably  lighter  loco- 
motives for  service  of  this  character. 

Within  the  limits  of  this  paper,  only  the  major  features 
of  design  can  be  outlined  briefly,  and  only  such  devices  as 
have  been  carefully  tried  out  and  are  in  successful  operation 
are  cited.  The  writer  believes  the  savings  mentioned  are 
well  within  what  may  be  obtained  in  practice. 

Many  other  improvements  promising  further  economy  in 
the  generation  and  use  of  power  in  the  steam  locomotive  are 
contemplated  and  are  now  in  the  experimental  stage,  but  these 
do  not  properly  come  under  the  scope  of  our  subject  as  here 
treated. 

Cost  of  Repairs 

It  has  been  pointed  out  that  locomotives  and  tenders 
should  be  designed  to  produce  the  required  drawbar  horse- 
power with  as  little  excess  weight  as  possible.  In  this  con- 
nection, however,  due  consideration  must  be  given  to  the 
question  of  repairs. 

The  design  of  boilers  from  the  standpoint  of  weight  is 
practically  fixed  by  existing  boiler  regulations,  which  provide 
that  locmnotive  boilers  must  be  operated  with  a  factor  of 
safety  of  not  less  than  four.  Practically  all  boilers  at  the 
present  time  are  designed  with  a  factor  of  safety  of  4^, 
which  leaves  a  comfortable  margin  between  this  and  the 
minimum  allowable  operating  factor. 

The  maximum  stresses  in  other  parts  of  the  locomotive 
must  also  be  carefully  considered,  and  the  parts  must  be 
designed  to  keep  these  stresses  within  limits  which  will  elimi- 
nate costly  failures  in  service. 

Aside  from  the  consideration  of  stresses,  much  repair  cost 
can  be  avoided  by  adopting  designs  which  reduce  the  number 
of  parts,  as  far  as  reasonably  may  be,  especially  where  these 
parts  must  have  bolted  connections.  Here,  however,  care 
must  be  taken  to  avoid  construction  which  cannot  readily  be 
removed  for  repairs  or  renewals  or  repaired  in  place  with 
reasonable  facility. 

Many  roads  today  are  giving  a  great  deal  of  thought 
to  locomotive  design  along  these  lines,  having  especially  in 
mind  the  desirability  of  making  the  engine  parts  accessible 
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Steel  can  frequently  be  used  to  advantage  for  driving  axles, 
crank  pins,  main  and  side  rods,  piston  rods,  etc. 

Occasional  steep  grades  or  hard  starting  conditions  at 
stations  may  ci^t  down  the  hauling  capacity  of  loccMnotives 
over  a  division  to  a  serious  extent.  In  such  cases,  the  utili- 
zation of  the  weight  on  trailer  trucks  for  additional  tractive 
power  in  starting  and  at  slow  speeds  may  increase  the  ca- 
pacity of  the  locomotive  from  10  to  25  per  cent,  depending 
on  the  number  of  driving  wheels  and  working  pressure.  It 
has  been  demonstrated  that  a  separate  steam  engine  or 
booster  geared  to  the  trailing  axle  will  give  this  additional 
traction,  and  that  it  can  be  cut  in  or  cut  out  very  satis- 
factorily as  occasion  may  require. 

This  is  an  item  in  economical  oj)eration  worthy  of  con- 
sideration where  hauling  capacity  is  restricted  by  such  limita- 
tions, and  the  use  of  an  independent  booster  may  often  per- 


for  oiling  and  insf)ection;  easily  removable  with  proper  shop 
facilities;  of  the  minimum  number  of  pieces  and  interchange- 
able with  equipment  now  in  service. 

The  repair-shop  facilities  must,  of  course,  be  kept  abrea.^t 
of  the  requirements;  i.e.,  as  new  and  larger  locomotives  a^Q 
put  in  service,  turntables,  cranes,  machine  tools,  etc.  mu  t 
be  of  sufficient  capacity  to  handle  the  larger  equipment  ec(  - 
nomically. 

The  repairs  of  locomotives  can  often  be  facilitated  ar  1 
the  necessary  shop  equipment  kept  down  to  the  minimu  i 
by  securing  from  the  locomotive  builder  many  parts  whi(  i 
he  is  able  to  turn  out  more  accurately  and  more  economical  >' 
than  the  average  railroad  shop  would  be  equipped  to  d  '. 
Such  parts  include:  flanged  sheets  for  boiler  repairs; 
flexible  and  ordinary  staybolts;  finished  bolts  and  nuts;  drc  > 
forgings;  packing  rings  for  pistons  and  piston  valves  ar  i 
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special  equipment  which  requires  special  tools  for  its  pro- 
duction. 

Without  attempting  to  pursue  further  the  design  of  new 
locomotives  it  may  be  remarked  that  a  study  of  the  special 
conditions  of  individual  railroads  is  necessary  to  secure 
equipment  best  suited  to  the  needs  of  each. 

Old  Motive-Power   Equipment 

Much  waste  in  locomotive  operation  can  be  avoided  by 
making  a  careful  survey  of  present  motive-power  equipment 
which  is  not  giving  as  economical  or  efficient  service  as 
could  be  obtained  if  the  engines  were  modernized.  This  ap- 
plies particularly  to  locomotives  where  the  service  conditions 
demand  more  power  than  the  present  equipment  can  eco- 
nomically produce.  All  the  suggestions  made  in  regard  to 
the  design  of  new  equipment  are  applicable  to  a  greater  or 


purpose  of  the  design — the  maximum  capacity  per  pound 
of  weight — the  largest  boiler  capacity  within  the  predeter- 
mined wheel  loads  was  the  essential  feature. 

This  end  was  obtained  by  eliminating  every  pound  of 
weight  in  all  the  parts  that  was  not  necessar>'  to  strength 
and  durability,  utilizing  the  weight  thus  saved  to  provide 
a  larger  boiler,  and  by  increasing  the  ca|)acity  of  the  boiler 
thus  secured  by  combining  in  one  design  the  most  approved 
fuel  saving  devices  to  obtain  the  utmost  economy  in  boiler 
and  cylinder  performance. 

Many  of  the  large  Pacific  t>'pe  locomotives  with  drivers 
75  in.  in  diameter  and  over  in  operation  today  greatly  exceed 
locomotive  50000  in  total  weight. 

An  average  of  all  of  the  important  engines  of  this  type 
including  locomotive  50000  shows  approximately  1,000  lb. 
less  tractive  power  with  an  increase  of  17,400  lb.  in  weight 
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less  degree  to  eld  equipment,  providing  the  old  equipment 
is  not  meeting  the  demands  cf  the  service  from  a  power 
standpoint,  or  is  not  furnishing  this  power  economically. 

In  making  a  survey  of  this  character  care  should  be  taken 
to  determine  accurately  whether  the  old  equipment  will  war- 
rant the  additional  cost  of  changes  and  betterments  neces- 
sary to  ccfnvert  it  into  up-to-date  power.  This  can  be  decided 
by  taking  the  number  of  years  the  engines  will  be  retained 
in  service  and  the  increased  net  return  or  saving  for  this 
period  as  against  the  cost  involved  for  changes,  interest  on 
the  additional  investment,  increased  maintenance,  etc. 

A  comparison  should  also  be  made  with  the  results  that 
could  be  realized  by  the  purchase  of  new  equipment  best 
adapted  for  the  service,  as  against  the  cost  of  contemplated 
changes  in  the  old  equipment.  If  these  comparisons  show  a 
saving  in  favor  of  modernizing  the  old  equipment  or  the  pur- 
chase of  new  equipment,  every  month  that  the  engines  are 
kept  in  service  without  doing  this  will  result  in  a  loss  that  is 
not  recoverable. 

A  few  concrete  examples  of  what  has  been  accomplished 
in  service  by  locomotives  designed  to  yield  maximum  effi- 
ciency may  be  of  advantage.  Notable  designs,  for  which  data 
is  available,  are  as  follows: 

Pacific  type  passenger  locomotive  No.  50000  built  by  the 
American  Locomotive  CcMnpany;  Decapod  type  freight  loco- 
motive. Class  lis,  built  by  the  Pennsylvania  Railroad  and 
heavy  Mallet  special  service  locomotive  built  for  the  Vir- 
ginian by  the  American  Locomotive  Company. 

American  Locomotive  Company  Engine  No.  50000 

Locomotive  50000  was  built  by  the  American  Locomotive 
(  ompany  in  1910.  It  was  designed  and  constructed  at  the 
1  uilder's  expense  to  demonstrate  the  maximum  tractive  power 
V  ith  adequate  boiler  capacity  that  could  be  obtained  while 
keeping  the  adhesive  weight  below  60,000  lb.  per  driving 
?xle. 

Untrammeled  by  any  outside  specifications  or  the  neces- 
^  ty  of  conforming  to  any  railroad's  existing  standards,  the 
I  uilders  had  a  free  hand  to  embody  in  this  design  their 
ideas  of  the  best  engineering  practice.     To  accomplish  the 


with  the  very  slight  advantage  of  only  IJ^  per  cent  in  boiler 
capacity.     (See  table  appended). 

Locomotive  50000  delivers  one  c}linder  horse  power  for 
ever)'  110.8  lb.  of  weight  and  one  boiler  horse  power  for 
every  120.3  lb.  of  weight. 

In  actual  tests  it  developed : 

An  average  rate  of  2.21  lb.  of  coal  per  i.h.p.  hour. 

A  low  rate  on  one  test  of  2.12  lb.  of  coal  per  i.h.p.  hour. 

An  average  rate  of  16.85  lb.  of  steam  per  i.h.p.  hour. 

A  low  rate  on  one  test  of  16.5.  lb.  of  steam  per  i.h.p.  hour. 

A  maximum  indicated  horse  power  of  2,216  or  one  horse 
power  for  every  121.4  lb.  of  weight. 

The  thought  occurred  that  possibly  50000  was  built  too 
light  and  that  later  on,  in  order  to  keep  the  engine  in  service, 
many  of  the  parts  might  require  strengthening. 

Locomotive  50000  was  purchased  by  the  Erie  Railroad  and 
numbered  2509.  \Vm.  Schlafge,  Mechanical  Manager  of 
the  Erie,  states  that  since  the  locomotive  was  received  it  has 
been  necessary'  to  make  ver)'  few  changes.  The  guide  yoke 
was  reinforced  on  account  of  working.  Guide  yoke  blocks 
were  also  made  solid  on  the  guide  yokes.  The  trailer  spring 
sliding  block  was  changed  to  the  same  type  as  used  on  the 
railroad's  K-4  Pacific  type  locomotives.  No.  other  changes 
or  alterations  have  been  made.  Yet  from  the  time  this  loco- 
motive was  placed  in  service  on  the  Erie  up  to  March  1, 
1920,  it  had  made  a  total  mileage  of  351,800. 

Ten  years  of  service  coupled  with  350,000  miles  of  running 
demonstrate  the  strength  of  the  design  and  the  figures  given 
indicate  remarkable  performance. 

Pennsylvania  Railroad  Class  I  Is 

While  the  design  of  engine  50000  represents  the  best  prac- 
tice of  the  present  day  as  measured  by  the  economical  opera- 
tion of  passenger  locomotives,  the  development  of  heavy 
freight  power  involves  the  consideration  of  other  factors  that 
materially  affect  the  design.  In  1915  the  Pennsylvania 
Railroad  found  that  for  the  economical  operation  of  their 
line  a  tractive  power  about  25  per  cent  in  excess  of  the 
Mikados  then  in  use  was  desirable.  In  working  on  the  de- 
sign for  such  an  engine,  an  attempt  was  made  to  obtain 
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smoke-box  should  be  carefully  ada])ted  to  the  fuel  and  com- 
bustion conditions,  to  provide  minimum  fuel  waste  and 
minimum  hack  pressure  in  the  cylinder-exhaust  passa^^es  with 
pro|)er  provision  against  tire  hazards  which  might  obtain 
by  the  throwing  of  sparks. 

i  lie  l)oiler  being  designed  to  produce  steam  at  a  minimum 
cost,  it  is  now  necessary  to  design  the  engine  to  use  this 
steam  with  maximum  economy. 

The  cylinder  projjortions  and  diameter  of  the  drivers 
should  be  such  as  will  develop  maximum  horsepower  at  the 
ruling  s|)eeds  for  train  movements.  The  greatest  horsepower 
of  IcKomotive  cylinders  will  usually  be  developed  within  a 
piston  s|)eed  ranging  from  700  to  1000  ft.  per  min.  There- 
fore, if  other  traftic  conditions  will  j)ermit,  the  operation  of 
trains  within  these  limit>  should  show  the  greatest  operating 
econoni}. 

Miniinuin  Weight  of  Mutive-Fower  Equipment 

The  weight  on  the  locomotive  drivers  gives  an  engine 
friction,  independent  of  other  factors,  of  22  lb.  per  ton.  The 
desirability  of  avoiding  excess  weight  on  the  drivers  from 
this  standpoint  alone  is  therefore  readily  apparent.  When 
the  tyiK'  of  engine  will  permit,  this  weiglit  should  not  ex- 
ceed what  is  necessary  to  give  a  satisfactory  factor  of  ad- 
hesion; this  is  usually  4' 4  times  the  maximum  tractive 
|>ower.  All  weight  in  excess  of  this  and  all  other  excess 
weight  and  excess  tender  weight  should  be  eliminated,  as 
far  as  this  can  lie  done  witliout  detriment  to  the  design  of 
engine  and  tender.  This  ap})lies  with  particular  force  to 
the  machinery  parts  of  the  engine,  especially  those  parts 
which  affect  the  counterl)alance.  All  saving  in  weight  in 
these  parts  usually  |)r()duces  a  similar  saving  in  counter- 
l)alance  weights  and  a  reduction  in  the  dynamic  augment, 
which  is  very  desirable  from  the  standpoint  of  track  and 
roadl)ed  maintenance. 

The  use  of  special  materials  to  keep  down  weight  is  often 
ampl\  justified  if  repair  parts  can  be  obtained  j)romptly 
when  re(|uired.  This,  in  the  i)ast,  has  often  l)een  the  cause 
of  delay,  but  it  can  l)e  guarded  against  by  carrying  a  few 
sj)are  j)arts  in  stock  ready  for  renewals.     High-tensile  alloy 


mit  the  satisfactory  oj)eration  of  considerably  lighter  loco- 
motives for  service  of  this  character. 

Within  the  limits  of  this  i)a|)er,  only  the  major  features 
of  design  can  be  outlined  brietly,  and  only  such  devices  as 
have  been  carefully  tried  out  and  are  in  successful  oi>eration 
are  cited.  The  writer  Ijelieves  the  savings  mentioned  art 
well  within  what  may  be  obtained  in  practice. 

Many  other  improvements  promising  further  economy  in 
the  generation  and  use  of  power  in  the  steam  locomotive  art. 
contemi)lated  and  are  now  in  the  experimental  stage,  but  these 
tio  not  properly  come  under  the  sco{)e  of  our  subject  as  here 
treated. 

Cost   of   Repairs 

It    has    jjeen    pointed    out    that    locomotives    and    tender^ 
should  be  designed  to  j)roduce  the  required  drawbar  horse- 
power with  as  little  excess  weight  as  possible.     In  this  con 
nection,    however,   due  consideration   must   be  given   to  the 
(|uestion  of  repairs. 

The  design  of  boilers  from  the  standpoint  of  weight  i.- 
practically  fixed  by  exi.-^ting  boiler  regulations,  which  provide 
that  locomotive  boilers  must  be  operated  with  a  factor  ot 
safety  of  not  less  than  four.  Practically  all  boilers  at  the 
pre.>ient  time  are  designed  with  a  factor  of  safety  of  4j/.. 
which  leaves  a  comfortable  margin  between  this  and  the 
minimum  allowal)le  operating  factor. 

Tlie  maximum  stresses   in   other  parts   of  the  locomotive 
must   also   be  carefully   considered,   and   the  parts   must   be- 
designed  to  keep  the.se  stresses  within  limits  which  will  elinii 
nate  co.stly  failures  in  .service. 

.\side  from  the  consideration  of  .^^tresses,  much  rej)air  cost 
can  lie  avoided  by  adopting  designs  which  reduce  tiie  number 
of  parts,  as  far  as  rea.-^onably  may  Ije.  especially  where  these 
parts  must  have  bolted  connections.  Here,  however,  cari 
must  be  taken  to  avoid  construction  which  cannot  readily  be 
removed  for  repairs  or  renewals  or  re|)aired  in  place  witii 
rea.sonable  facility. 

Many  roads  t(!<iay  are  giving  a  great  deal  of  thought 
to  hxomotive  design  along  these  lines,  having  especially  in 
mind  the  desirability  of  making  the  engine  parts  accessible 
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steel  can  fre(|uently  be  used  to  advantage  for  dnvmg  axles, 
crank  i)ins.  main  and  side  hkIs.  pi.-^ton  rods,  etc. 
.  Occasional  steep  grades  or  hard  starting  conditions  at 
stations  may  cut  down  the  hauling  capacity  of  locomotives 
over  a  division  to  a  serious  extent.  In  such  cases,  the  utili- 
zation of  the  weight  on  trailer  trucks  for  additional  tractive 
j)Ower  in  starting  and  at  slow  speeds  may  increa-^^e  the  ca- 
pacity of  the  hxomotive  from  10  to  25  per  cent,  depending 
on  the  number  of  driving  wheels  and  working  pressure.  It 
has  been  demon.-trated  that  a  se|)arate  steam  engine  or 
booster  geared  to  the  trailing  axle  will  give  this  additional 
traction,  and  tliat  it  can  lie  cut  in  or  cut  out  very  satis- 
factorily as  occasion  may  reciuire. 

This  is  an  item  in  economical  o])eration  worthy  of  con- 
sideration where  hauling  capacity  is  restricted  by  such  limita- 
tion.-, and  the  use  of  an  independent  booster  may  often  per- 


for  oiiing  and  inspection f  easily  removable  with  j)roper  shon 
facilities;  of  th(.'  minimum  numljer  of  [)ieces  antl  interciiangt  - 
able  with  ecjuipment  now  in  .-iervice. 

The  re|)air-shop  facilities  must,  of  course,  l)e  kept  abre:i  t 
of  the  ret|uirements;  i.e.,  as  new  and  larger  locomotives  a" 
put  in  service,  turntal)le.'-,  cranes,  machine  tcxjls,  etc.  nnt-t 
be  of  sufficient  capacit}'  to  handle  the  larger  etjuipment  ci  - 
nomically. 

The  re[)airs  of  locomotives  can  often   be  facilitated   ar  1 
tile   necessary   shop  e(|ui|)ment   ke|)t   down   to  the  mininic.  i 
by  securing  from  the  hxomotive  l)uilder  many  parts  whi-  J 
he  is  a])le  to  turn  out  more  accurately  and  more  economical 
than   the  average  railroad   shop   would   be  e(|uipped   to  c 
Such     parts     include:     flanged    sheets    for    Ijoiler    repai' 
flexible  and  ordinary  stayi)olts;  finished  bolts  and  nuts;  dr    ■ 
forgings;    packing  rings   for  pistons  and   j)iston  valves  a 


■^.,7^  ^s  - --s;": 


-j»»iH4(v;inm.  IWr 


November,  1921 


RAILWAY    MECHANICAL    ENGLXEKR 


675 


special  equipment  which   retjuires  special  tools  for  its  pro- 
luction. 

Without  attempting  to  pursue  further  the  design  of  new 
locomotives  it  may  be  remarked  that  a  study  T)f  the  special 
conditions  of  individual  railroads  is  necessary  to  secure 
i(|uii)ment  best  suited  to  the  needs  of  each.  , 

Old  Motive-Power  Equipment 

Much  waste  in  locomotive  operation  can  be  avoided  b}- 
making  a  careful  survey  of  present  motive-power  ecjuipment 
which  is  not  giving  as  economical  or  efficient  service  as 
ould  be  obtained  if  the  engines  were  nKxIemized.  This  ap- 
plies particularly  to  locomotives  where  the  service  conditions 
kinand  more  power  tlian  the  ])resc'nt  eciuipmcnt  can  eco- 
:u)niically  jjrcxluce.  All  the  suggesticsns  made  in  regard  to 
ihe  design  of  new  e(iu:pment  are  aj)i)licalile  to  a  greater  or 


puq)ose  of  the  design — the  maximum  capacity  per  |x)und 
of  weight — the  largest  boiler  capacity  within  the  predeter- 
mined wlicel  loads  was  the  essential  feature. 

This  end  was  obtained  by  eliminating  every  {K)und  of 
weight  in  all  the  parts  that  was  not  necessan*-  to  strength 
and  durability,  utilizing  the  weight  thus  saved  to  provide 
a  larger  boiler,  and  by  increasing  the  ca})acity  of  the  boiler 
thus  secured  In-  combining  in  one  design  the  mo>t  approved 
fuel  saving  devices  to  obtain  the  utmost  econom\-  in  boiler 
and  cylinder  performance. 

Many  of  the  large  Pacific  type  locomotives  witli  drivers 
7.>  in.  in  diameter  and  over  in  operation  today  greatly  exceed 
locomotive  50000  in  total  weight.     :    - 

.\n  average  of  all  of  the  important  engines  of  this  tvpe 
including  locomotive  5()()()0  shows  a])i)r()ximately  1.000  11>, 
less  tractive  jiower  with  an  increase  of  17.40(1  lb.  in  weight 
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li  ss  degree  to  eld  e<|uipment.  providing  the  old  e(|uipment 
i>  not  meeting  the  demand>  (.f  the  service  fr(,m  a  power 
«tandj)oint.  or  is  not  furnishing  this  i)ower  economically. 

In  making  a  survey  of  this  character  care  should  be  taken 
t<i  determine  accurately  whether  the  old  e(|uipment  will  war- 
r.uit  the  additional  cost  of  changes  and  betterments  neces- 
sary to  convert  it  into  u])-to-date  power.  1  hi>  can  be  decided 
by  taking  the  number  of  years  the  engines  will  be  retained 
ill  service  and  the  increased  net  return  or  saving  for  this 
jieriod  as  against  the  cost  involved  for  changes,  interest  on 
the  additional  investment,  increased  maintenance,  etc. 

.\  comjiarison  should  also  be  made  with  the  results  that 
<()uld  be  realized  by  the  jmrchase  of  new  equipment  best 
adapted  for  the  service,  as  against  the  cost  of  contem|)lated 
(.lumges  in  the  old  e(|uipment.  If  these  comparisons  show  a 
saving  in  favor  of  modernizing  the  old  eciuipment  or  the  j)ur- 
thase  of  new  e(|uipment,  evert-  month  that  the  engines  are 
ke[)t  in  service  without  doing  this  will  result  in  a  loss  that  is 
iH)t  recoveraI)le. 

.\  few  concrete  e\anij)les  of  what  has  been  accomi)lished 
in  .service  by  locomotives  designed  to  yield  maximum  effi- 
<  iency  may  be  of  advantage.  Notable  designs,  for  which  data 
i-  availal)le,  are  as  follows: 

Pacific  type  passenger  locomotive  No.  .^0000  built  by  the 
.\merican  Locomotive  Company;  Decaj)od  type  freight  loco- 
inotive,  ("lass  lis,  Ituilt  by  the  Pennsylvania  Railroad  and 
l:eavy  Mallet  special  service  locomotive  built  for  the  Vir- 
i'inian  by  the  .\merican  Locomotive  Comj)any. 

Anieriran   Locomotive   Company   Enjiine   No.-  .lOOOO 

Locomotive  50000  was  built  by  the  .\merican  LcKomotive 
'  iinipany  in  1910.  It  was  designed  and  constructed  at  the 
'  uilder's  cx})ense  to  demonstrate  the  maximum  tractive  power 
.■^  ith  ade(|uate  boiler  caj)acity  that  could  be  obtained  while 
}  eping  the  adhesive  weight  below  60,000  lb.  ])er  driving 
i'xle. 

L'ntrammeled  by  any  outside  specifications  or  the  neces- 

•  ty  of  conforming  to  any  railroad's  existing  standards,  the 
'  lilders   had   a    free   hand   to   embody    in   this   design   their 

•  icas  of  the  be.st  engineering  practice.      To  accomplish  the 


with  the  very  slight  advantage  of  only  P  _•  |K'r  cent  in  i»oiler 
cap.icity.      (See  table  appended). 

Lcx-omotive  50000  delivers  one  cylinder  hor>e  power  for 
every  110.8  lb.  of  weight  and  one  boiler  horse  jKiwer  for 
every  120..i  11).  of  weight. 

In  actual  tests  it  developed : 

\u  average  rate  of  2.21  lb.  of  co;il  per  i.h.p.  hour. 

.\  low  rate  on  one  test  of  2.12  lb.  of  coal  jK-r  i.h.ji.  hour. 

.\n  average  rate  of  16.85  lb.  of  steam  per  i.h.p.  hour. 

.A  low  rate  on  one  te'st  of  1().5  lb.  of  steam  per  i.h.ji.  hour. 

A  maximum  indicated  horse  power  of  2,2 1()  or  one  horse 
power  for  every  121.4  lb.  of  weight. 

Ihe  thought  (KTurred  that  j)ossibly  50000  was  built  too 
light  and  that  later  on,  in  order  to  keep  the  engine  in  service, 
many  of  the  parts  might  re(|uire  strengthening. 

L(H()n>otive  50000  was  purchased  by  the  Krie  Railroad  and 
numbered  2509.  Win.  Schlafge,  Mechanical  Manager  of 
the  Erie,  states  that  since  the  Icxomotive  was  received  it  has 
Icen  necessary  to  make  very  few  changes.  The  guide  yoke 
was  reinforced  on  account  of  working.  Guide  yoke  blocks 
were  also  made  solid  on  the  guide  yokes.  The  trailer  spring 
sliding  block  was  changed  to  the  same  ty|»e  as  u>ed  on  the 
railroad's  K-4  Pacific  type  locomotives.  Xo  other  changes 
or  alterations  have  been  made.  Vet  from  the  time  this  Kko- 
motive  was  placed  in  service  on  the  Krie  up  to  March  1, 
1920,  it  had  made  a  total  mileage  of  .>5 1.800. 

Ten  years  of  .^^ervice  cou])led  with  .v^O.OOO  miles  of  running 
demonstrate  the  strength  of  the  eloign  and  the  figures  given 
indicate  remarkable  performance.  .'. 

Pennsylvania  Railroad  Clasps  T  Is 

While  the  design  of  engine  50000  re}>rescnts  the  best  {prac- 
tice of  the  present  day  as  measured  by  t\\e  economical  opera- 
tion of  passenger  locomotives,  the  development  of  heavy 
freiglit  ])ower  involves  the  consideration  of  other  factors  that 
materially  affect  the  design.  In  1915  the  Pennsylvania 
Railroad  found  that  for  the  economical  operation  of  their 
b'ne  a  tractive  power  about  25  per  cent  in  excess  of  the 
Mikados  then  in  use  was  desirable.  In  working  on  the  de- 
sign  for  such  an   engine,  an   attempt  was  made  to  obtain 
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better  economy  in  performance  by  a  radical  departure  in 
cylinder  proportions.  The  accepted  practice  in  proportioning 
cylinders  is  to  arrange  for  a  cut  off  of  nearly  90  per  cent 
of  the  stroke,  so  that  the  starting  torque  may  be  as  uniform 
as  possible. 

As  the  adhesive  weight  limits  the  cylinder  diameter  if  ex- 
cessive slipping  is  to  be  avoided,  it  is  obvious  that  on  long 
grades,  where  the  maximum  tractive  effort  is  required,  the 
long  cut  offs  use  steam  in  a  most  uneconomical  manner.  As 
the  Pennsylvania  has  several  such  long  grades  on  its  line, 
the  new  design  adopted  involved  a  limitation  of  the  cut  off 
to  about  50  per  cent  in  place  of  90  per  cent  and  an  increase 
in  the  cylinder  diameter  to  give  sufficient  torque  at  this  cut 
off  to  fully  utilize  the  adhesive  weight.  The  expected  in- 
crease in  economy  of  coal  and  water  due  to  the  shorter  cut 
off  has  been  fully  realized.  Not  only  has  the  engine  shown 
remarkable  efficiency,  but  the  economy  under  wide  ranges 
of  load  is  especially  remarkable. 

We  are  fortunate  in  having  available  a  very  complete  test 
of  this  engine,  made  on  the  testing  plant  at  Altoona.  (Bul- 
letin 31,  P.  R.  R.  Testing  Plant  1919,  copyrighted).  This 
test  shows  a  water  rate  of  15.4  lb.  per  i.h.p.  hour  with  a 
total  i.h.p.  of  3,080  at  40  per  cent  cut  off  and  a  coal  con- 
sumption 2.9  lb.  The  lowest  coal  consumption  recorded  is 
2.00  lb.  per  i.h.p.  hour,  obtained  at  an  output  of  1,777  i.h.p. 
and  a  cut  off  of  30  per  cent. 

The  thermal  efficiency  of  the  locomotive  is  also  high  and 
well  sustained  over  a  large  range,  a  maximum  of  8.1  per  cent 
being  attained  at  an  output  of  1,777  i.h.p.,  and  the  range 
being  from  6.1  per  cent  at  776  i.h.p.  to  5.3  per  cent  at  3,486 
i.h.p.  with  an  average  of  over  7  per  cent  for  the  usual 
operating  conditions. 
".-,  The  highest  drawbar  pull  recorded  in  these  tests  is  76,211 
lb.  at  a  speed  of  7.4  m.p.h.,  but  in  road  service  a  pull  of 
80,640  lb.  has  been  recorded  at  7.2  m.p.h.  The  indicated 
tractive  effort  plotted  from  a  card  taken  at  7.4  miles  per 
hour  at  55  per  cent  cut  off  is  slightly  over  90,000  lb. 

This  design  gives  a  calculated  figure  of  88.9  lb.  per  cylin- 
der horse  power,  the  lowest  on  record.  During  the  tests 
an  indicated  horse  power  of  3,486  was  developed,  giving  a 
weight  of  106.2  lb.  per  horse  power.  The  weight  per  boiler 
horse  power  does  not  compare  as  favorably,  however,  as  it  is 
145.4   lb.     The  Belpaire  firebox  contributes  materially  to 

this  excess. 
*■ 
:?-  .  Virginian  2-10-10-2  Type  Locomotives 

The  large  2-10-10-2  Mallet  engines  for  the  Virginian  were 
designed  to  meet  their  unique  conditions.  This  road  was 
built  as  an  outlet  to  certain  bituminous  coal  fields  of  West 
Virginia.  Practically  the  entire  revenue  business  is  confined 
to  hauling  coal  to  the  shipping  docks  at  Sewall's  Point,  the 
west-bound  revenue  freight  being  negligible  in  amount,  as 
only  one  town  of  any  importance,  Roanoke,  is  located  on  the 
line.  As  the  development  of  the  coal  fields  proceeded  the 
tonnage  to  be  handled  increased  rapidly,  rising  from  2,141,- 
009  in  1911  to  7,621,555  in  1920,  and  in  order  to  handle  the 
business  at  a  profit  the  maximum  attainable  capacity  in 
motive  power  was  demanded.  Having  fixed  on  100  cars  as 
the  maximum  number  that  could  safely  be  handled  in  a 
single  train,  the  car  capacity  increased  to  120  tons,  it  was 
estimated  that  a  locomotive  of  147,000  lb.  tractive  power 
would  be  needed  to  haul  the  train  from  Princeton  to  tide- 
water, a  helper  being  used  for  a  grade  of  .6  per  cent  ten 
miles  long  over  the  Alleghenies.  The  2-10-10-2  Mallets  were 
designed  to  meet  these  conditions  and  their  operation  has 
been  very  successful.  They  have  handled  trains  of  16,000 
tons  on  a  .2  per  cent  grade  with  the  lowest  consumption  of 
coal  per  ton  mile  ever  recorded.  Unfortunately,  accurate  tests 
of  coal  and  water  per  dynamometer  horse  power  are  not 
available  owing  to  the  fact  that  there  is  no  dynamometer  of 
adequate  capacity  to  be  had  at  present.     However,  on  May 
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25,  a  train  of  15,725  tons  behind  the  tender  was  hauled  from 
Princeton  to  Roanoke  at  a  rate  of  26.9  lb.  of  coal  per  1,000 
ton  miles,  and  on  May  27  a  75  car  train  of  12,070  tons 
showed  the  same  figure  for  coal  per  thousand  ton  miles. 

One  of  these  engines  has  hauled  a  train  of  1 1 0  cars  weigh- 
ing 17,250  tons  from  Victoria  to  Sewall's  Point,  which  is 
believed  to  be  the  heaviest  train  ever  handled  by  one  engine. 
The  ruling  adverse  grade  was  .2  per  cent. 

The  principal  dimensions  of  the  three  locomotives  cited 
and  a  comparison  of  the  horse  power  characteristics — cal- 
culated by  the  American  Locomotive  Company's  method — 
are  embodied  in  the  following  table: 

Modern    Maximum    EpFicrENCy    Locomotives 

Na  50000 

Road     Erie                         VirRinian               Pennsylvania 

Type    4-6-2.                      2-10-10-2                   2-10-0 

Fuel    Bituminotis  coal      Tlituminous  coal      Bitiiminr  us  coal 

Boiler,   type    Conical  connection  Extended  wajfon   Conical  connection 

top 

Boiler,  diameter 76V,  in.-S?  in.         10SJ^-118;4  in.            87-90^<  in. 

Weight  on  drivers,  lb.  172.500                      617,000                      342,050 

Weight  on  truck,  lb..  49.000                      32,000                       29,750 

Weight  on  trailer,  lb .  47,000                       35,000                 

Weight,  total,  lb 269,000                     684.000                     371,800 

Driving   wheel   diam. .  79  in.                          56  in.                         62  in. 

Cylinders   27  in.  by  28  in.      30  in.  and  48  in.  30^5  in.  by  32  in. 

by  32  in. 

Boiler      pressure,      lb.  185                              215                              250 

per   sq.    in. 

Tractive    power,    lb...  40,600                      147,200                      90,000 

Factor  of  adhesion .. .  4.25                            4.08                            3.80 

Cylinder  horse  power.  2,427                          5,040                          4,182 
Gtate,      length      and  114  in.  by  75J4  in.   144  in.  by  10854      126  in.  by  80  in.. 

width.  in. 

Grate  area,  sq.  ft 59.7                           108.7                           70.01 

Tubes,  number   207                             381                              244 

Tubes,  length 22   ft.  0  in.             25   ft.  0  in.               19  ft.  1  in. 

Tubes,   spacing   ^  in.                          ?i  in.                         -^  in. 

Tubes,  thickness   No.llB.  W.  G.     No.    11    B.  W.  G.  .125 

Tubes,  diameter 2'/J    in.                       2%  in.                       25d  in. 

Flues,  number 36                                70                               48 

Flues,  diameter SVi   in.                      554  in.                      554  in. 

Flues,  thickness A  in.                No.  9  B.W.G.                   .18 

Combustion      chamber  Ncne                           36   in.                          42  in. 

— length. 

Brick   arch    Security                      Gaines                      Security 

Heating  surface — fire-  248     .      • ,_  .. ;         532                             290 

box,  sq.  ft.  ■•  ■     ■;' 

Heating  surface  tubes  2,672                           5,592                          2.731 

— water  side,  sq.  ft. 

Heatinsr  surface  flues  1,136                       2.511                       1,313 

— water  side,  sq.  ft. 

Heating  surface  total,  4,056                         8,635                         4,334 

sq.    ft. 

Boiler   horse   power..  2,250           v-'  V.     4,800                         2,553 

Steam     rate.     lb.     per  20.8            '•.-'';         19.7                            20.8 

hp.  hour. 

Coal  rate,  lb.  per  hp.  3.25                           3.1                           3.25 

hour. 

Superheater,     number  36                              70                              42 

of  units. 

Superheater,  diameter  154   in.                      154   in.                      1 54  in. 

Superheater,      heatin?  879                           2,120                         1,418 

surface. 

Tender  weight  in  run-  161,500                     214,300                     182,000 

ning  order,  lb. 

Tender   capacity   coal,  14                              12                            1754 

tons. 

Tender        capacity  8.000                         13.000                         9,000 

water,  gallons. 

Weight  of   locomotive  110.6                          135.7                           88.9 

in    lb.    per    cylinder 

hp. 

Weight   of  locomotive  119.6                          142.5                           145.4 

in  lb.  per  boiler  hp.  • 
Best    actual    perform- 
ance—  ..... 
Steam     rate — lb.     per  16.5                  -..i-;»\ 15.4 

hp.  hour, 

aal  rate— lb.  per  hp.  2.12                   2.0 

hour. 


Drop    Pits   at   Terminals   on   the    South   African 

Railways 

BY  JOHN  D.  ROGERS* 

The  question  of  drop  pit  facilities  should  receive  the  most 
careful  consideration  of  American  railway  motive  power 
officers  who  at  this  time  are  striving  to  reduce  costs  of  opera- 
tion and  increase  the  earning  capacity  of  locomotives.  The 
practice  of  jacking  engines  for  replacing  wheels  is  as  obsolete 
as  the  tallow  candle,  yet  it  still  prevails  at  many  terminals. 
Modem  motive  power  represents  enormous  invested  capital, 

•Mr.  Rogers,  who  was  formerly  a  mechanical  department  officer  on  a 
number  of  American  railroads  and  later  a  captain  in  the  Russian  Railway 
Service  Corps,  is  now  technical  representative  of  the  Baldwin  Locomotive 
'Vorlcs  at  Tohanned>urg,  South  Africa. 


in  addition  to  which  heavy  overhead  charges  are  accruing 
whether  the  engine  is  idle  or  in  service.  Railway  executives 
should  heed  the  rec(Mnmendations  of  their  motive  power 
officers  for  improved  facilities,  one  of  the  most  important  of 
which  should  be  efficient  drop  pit  arrangements.  The  en- 
gineering and  motive  power  departments  should  co-operate 
when  terminal  plans  are  prepared.  There  should  be  no  dif- 
ference of  opinion  concerning  the  advantages  of  drop  pits — 
the  principal  feature  to  be  considered  is  the  number  and 
arrangement.  Drop  pits  inconveniently  placed  will  often 
cause  delays  in  the  turning  of  power  and  compel  the  round- 
house foreman  to  "take  a  chance,"  the  risk  of  which  is  too 
well  known  for  comment  here. 

It  may  seem  strange  to  the  American  railway  man  to  have 
his  attentioQ  called  to  South  Africa  for  an  illustration  of 
what  has  been  accomplished  in  equipping  engine  terminals 
with  drop  pits.     The  writer  had  many  years'  experience  in 


Fig.  1 — Engine  Truck   Drop  Pit  at   Bloemfontein 

operating  roundhouses  on  some  of  the  important  American 
railways  and  has  in  mind  many  terminals  where  today  the 
heaviest  engines  are  jacked  to  a  critical  height  to  run  out  the 
truck  for  changing  wheels  or  other  repairs;  in  addition  to 
the  excessive  loss  of  time  serious  damage  often  results  to 
the  engine  frame  and  spring  rigging.  Practically  every 
terminal  on  the  South  African  Railways,  including  those  on 
the  outlying  districts,  is  equipped  with  modem  drop  pits  for 
truck  and  driving  wheels.  These  pits  are  invariably  ar- 
ranged to  give  the  most  flexible  service  for  all  wheels,  in- 
cluding those  of  the  tender.  All  pits  are  equipped  with  an 
efficient  hydraulic  jack  which  is  manufactured  by  the  rail- 
way company  in  its  shops  at  Uitenhage. 

Pits  are  always  clean  and  dry;  they  are  constmcted  of  con- 
crete, the  walls  being  whitewashed.  The  question  of  drain- 
age has  been  given  most  careful  attention  as  many  of  the 
pits  are  in  the  open  and   South  African  rainfalls  are  ex- 
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better  economy  in  performance  by  a  radical  departure  in 
cylinder  |)r()j)()rtiun.-.  Ihe  accepted  practice  in  projHjrlioninL; 
cylinders  is  to  arranye  for  a  cut  off  of  nearly  00  per  cent 
of  the  stroke,  so  that  the  starting  tonjue  may  be  as  uniform 
as  j)ossil)le. 

As  the  adlie>ive  weight  limits  the  cylinder  diameter  if  ex- 
cessive slipj)ing  is  to  l)e  avoided,  it  is  obvious  that  on  long 
grades,  where  the  maximum  tractive  effort  is  re(|uired.  the 
long  cut  offs  use  steam  in  a  most  uneconomical  manner.  As 
tlie  Tennsxlvania  has  .-everal  suth  long  grades  on  its  line, 
the  new  de.-ign  adopted  involved  a  limitation  of  the  cut  off 
to  about  50  per  cent  in  place  of  ''(>  per  cent  and  an  increase 
in  the  cylinder  diameter  to  give  .-ufticient  tor(|ue  at  this  ( ut 
off  to  fully  utilize  the  adhesive  weight.  The  expected  in- 
crea.«c  in  economy  of  (oal  and  water  due  to  the  shorter  cut 
off  has  been  fully  realized.  Xot  only  has  the  engine  shown 
remarkable  eftkienc}-.  l)Ut  the  economy  undir  wide  ranges 
of  load  is  csjK'cially  remarkable. 

\^'e  are  fortunate  in  having  available  a  very  complete  test 
of  this  engine,  made  on  the  testing  plant  at  Altoona.  ( Bul- 
letin .>!.  i*.  R.  R.  Testing  Plant  1010.  cojiyrighted ).  This 
test  show-  a  water  rate  of  1.^.4  lb.  per  i.h.p.  hour  with^ar 
total  i.h.}).  of  .-i.O.SO  at  40  per  cent  cut  off  antl  a  coal  con- 
sumption 2.0  lb.  The  lowest  coal  consumi)tion  recorded  is 
2.00  11).  per  i.h.p.  hour,  obtained  at  an  output  of  1.777  i.h.p. 
and  a  cut  off  of  .^0  per  cent. 

The  thermal  eftuienc\  of  the  locomotive  is  also  high  and 
well  sustained  over  a  large  range,  a  maximum  of  8.1  per  cent 
being  attained  at  an  output  of  1,777  i.h.p..  and  the  range 
being  from  <».l  per  cent  at  776  i.h.p.  to  5..>  per  cent  at  ,^,486 
i.h.p.  with  an  average  of  over  7  per  cent  for  the  usual 
o{>erating  conditions. 

The  highest  drawbar  j)ull  recorded  in  tlic^e  tc-sts  is  76,211 
lb.  at  a  S|)eed  of  7.4  m.p.h..  l)Ut  in  road  service  a  |)ull  of 
80.640  lb.  has  been  recorded  at  7.2  m.p.h.  The  indicated 
tractive  effort  plotted  from  a  card  taken  at  7.4  miles  per 
hour  at  .^5  per  cent  cut  off  is  slightlv  over  00.000  lb. 

This  design  gives  a  calculated  figure  of  8.S.0  lb.  per  cylin- 
der horse  power,  the  lowest  on  record.  During  the  tests 
an  indicated  horse  ])ower  of  .>.486  was  develo]>ed.  giving  a 
weight  of  106.2  lb.  per  horse  power.  The  weight  per  boiler 
horse  power  does  not  compare  as  favorably,  however,  as  it  is 
145.4  lb.  The  Belpairc  t'lrebox  contributes  materially  to 
this  excess. 

\  ir^iiiian  2-10-10-2  T>pe  Locomotives 

The  large  2-10-10-2  Mallet  engines  for  the  \'irginian  were 
designed  to  meet  their  uni<[ue  conditions.  This  road  was 
built  a.s  an  outlet  to  certain  bituminous  coal  fields  of  West 
Virginia.  Practically  the  entire  revenue  business  is  confined 
to  hauling  coal  to  the  shipping  docks  at  SewalTs  Point,  the 
west-bound  revenue  freight  being  negligible  in  amount,  as 
only  one  town  of  any  importance,  Roanoke,  is  located  on  the 
line.  As  the  development  of  the  coal  fields  |)r(Keeded  the 
tonnage  to  be-  handled  increased  rapidlx.  rising  from  2,141.- 
000  in  1011  to  7,()21.555  in  102(l,  and  in  order  to  handle  the 
business  at  a  profit  the  maximum  attainable  capacity  in 
motive  power  was  demanded.  Having  fixed  on  100  cars  as 
the  maximum  number  that  could  safely  be  handled  in  a 
single  train,  the  car  capacity  increased  to  120  tons,  it  was 
estimated  that  a  locomotive  of  147,000  lb.  tractive  power 
would  be  needed  to  haul  the  train  from  Princeton  to  tide- 
water, a  helper  l)cing  used  for  a  grade  of  .6  per  cent  ten 
miles  long  over  the  Allc>ghenies.  The  2-10-10-2  Slallcts  were 
designed  to  meet  these  conditions  and  their  operation  has 
been  ver>-  successful.  They  have  handled  trains  of  16.000 
tons  on  a  .2  per  cent  grade  with  the  lowest  consumption  of 
coal  per  ton  mile  ever  recorded.  T^n fortunately,  accurate  tests 
of  coal  and  water  per  dynamometer  horse  power  are  not 
available  owing  to  the  fact  that  there  is  no  dynamometer  of 
adecjuate  c  pacity  to  he  had  at  present.     However,  on  'Ma\- 
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J5.  a  train  of  15,725  tons  behind  the  tender  was  hauled  from 

I'rinceton  to  Roanoke  at  a  rate  of  26.9  lb.  of  coal  per  1,000 
ton  miles,  and  on  May  27  a  75  car  train  of  12,070  tons 

-howed  the  same  figure  for  coal  per  thousand  ton  miles. 

One  of  these  engines  has  hauled  a  train  of  1 10  cars  weigh- 
ing 17,250  tons  from  \'ictoria  to  Sewall's  Point,   which  is 

believed  to  be  the  heaviest  train  ever  handled  by  one  engine. 
The  ruling  adverse  grade  was  .2  per  cent. 

The  i)rincipal  dimensions  of  the  three  locomotives  cited 
.uid  a  comparison  of  the  horse  power  characteristics — cal- 
ulated  l)y  the  .American  Locomotive  Company's  method — 
ire  embodied  in  tlie  following  table: 

.  •      M'||)i:k\    Maxim'jm    KFririENCv    I-ooiMdi  ivf.s 

No.  50000 

Roa<l    Erie                      Virciiii.in  I'cnnsvlv.nt-i.-i 

Tyri-    4-6-2                           J  lO-lD  J  2  in-0 

Tiifl    Ritiitiiiiions  Ci  ,nl       nitiimiiu'us  ronl  IJitiimiii.  iw   co.il 

Boiler,   tyin-    Conic.-il  coiiticctiiin   K\tcn<U<l  wa^roii  Conical  coiuirctinii 

tO|> 

I'.oiler.  diameter   "6i<^  in.-Sr  in.         lOSlj-l  18'/  in.  87  9ft;<in. 

WeiRl'.t  on  driver;-.  11).              172.500                       617.000  342.051! 

Weipht  on  truck.  II).  .               49.000                       32,000  29.750 
Wcipht  on  trailer.  11).                47.000                        35.000 

Weiplit.  tctal.  11). 269.000                      6X4.0(iO  37l.mi 

PrivinK   wheel   ^!i.^nl..               7"' in.                          56  in.  62  in. 

Cylin.lers    .'7  in.  by  28  in.      30  in.  and  48  in.  301  j  in.  In-  32  in. 

hv   32  in. 

HoiUr      pressure.      II).                  1S5                               215  250      •        : 

per    St|.    in. 

TractAe    ixiwer.    \h...              40.6(10                       147.200  90.000 

Factor  (.f  adhesion.  .  .                 4.25                              4.08  3  80 

Cylin.ler  horse  p  iwtr.               2.427                            5.040  4.182 

Gtate.      length      and   ]14in.by  75!4  in.    144  in.  Iw  Ul8'/t  126  in.  ov  8(i  in.. 

.\idth.  in. 

(irate  area,  .sc).   it....                59.7                           108.7  7<'.0i 

Tubes,  number   207                             .^XI  244 

Tubes,  lenj-'th    22   ft.   0   in.              25    ft.   o   in.  19  ft   1  in. 

Tubi-s,   siiai-injr   .^_[  in.                          7.s  in.       ^~  5s  in. 

Tubes,  tliieknes<    ...     .Vo.  1 1  I!.  W.  G.     No.    11    H.  W.  G.  .125 

Tube'i,  diameter   2'i    in.                        214  i«».  254  in. 

I'lues.  number 36                                70  48 

I'lnes,   diameter 5',j    in.                        SM  in.  S'/S  in. 

Flues,  thickness i'«in.                  No.  9  H.W.G.  .18 

(■  nilii.stion      chamber               Nine                           36   in.  42  in. 

-   b  UKth. 

liriek    arch    Security                   •    Ciaines  Securiiv 

IKalini:  .>^urface— tire-                 248'                            532  290        ■-- 

bi.\.    s<l.    ft. 

Ileatinc  surf.-icc  lubes               2.672                            5.592  2.731 

- — water  side,   sq.  ft. 

IleatinR   surface    flues               1.136                            2,511  1,313 

— water  side,  s'l.  ft. 

lleatiuK   surface   total.               4.0.56                            X.(-3?  4. .-34 

FM.    ft. 

I!<jiler    hoise    power..               2.250                          4,800  2.553 

.Steam      rate.     lb.      per                  20.8  '                              19.7  20.8 

h|>.  Inmr. 

Coal   rate,  lb.   j.er  hp.                3.25                              3.1  3.25 

hi  ur. 

Superheater,      number                  36                                70  42 

of  units. 

Suierheater.   dian:eter             1 ', S    in.                        I'j   in.  1  •  .•  in. 

Superheater,       hcaiin:,'                 879                              2.120  1.418 

surface. 

Tender  weiKbt  in  run-             161. 5uO                 .214,300  182,000 

niiiR  order,  lb  ■?   ' 

fender    capacity    coal,                  14                                12    -'■'■.  \7Vi        \ 

tons 

Tender        capacity              8.000.                        13.0(iii  9,000   ,         .. 

water,  ^'aliens. 

Weight   of   b'comotive                110.6                            135.7  88.9        ■. 

in    lb.    per    cylinder 

bp. 

Weisbt    of   locomotive                119.6                            142.5  14.->.4 

in   lb.   i^er  boiler  !ii>.                                                                     /  '               .       '    .     -" 

l'<est    actual     perform-  :       ■               , 

aiice — 

Steam     rate — lb.     per                16.5                    15.4 

hp.   hour.  „              ■. 

J-al   rate— lb.   per  hp.                2.12 .,  2.0        -; 

hour.  ■ 


i)rop    Pits    at    Terminals    on   the    South    Afriean 

Railways 

BY  JOHN  D.  ROGERS* 

The  question  of  drop  pit  facilities  should  receive  the  most 
■areful  consideration  of  American  railway  motive  power 
•fficers  who  at  this  time  are  striving  to  reduce  costs  of  oper.i- 
;on  and  increase  the  earning  capacity  of  locomotives.  The 
practice  of  jacking  engines  for  replacing  wheels  is  as  obsolcie 
.s  the  tallow  candle,  yet  it  still  prevails  at  many  terminals, 
-^lodem  motive  power  represents  enomious  invested  capital. 

*Mr.    Rogers,    v.ho    was    formerly   a   mechanical    department    oflicer    on    a 
•  un-iber   of   American    railm.ids   and    later  a   captain   in   the   Russian    Railway 
service  Corps,   is  now  technical   representative  of  the   llaldwip   Locomotive 
'Orks  at  .Tohannesburg,  South  Africa. 


in  addition  to  which  heavy  overhead  charges  are  accruing 
whether  the  engine  is  idle  or  in  service.  Railway  executives 
siiould  heed  the  recommentlations  of  their  motive  jxiwer 
officers  for  imj)roved  facilities,  one  of  the  most  important  of 
which  should  be  efficient  droj)  i)it  arrangements.  The  en- 
gineering and  motive  power  dejtartments  should  co-operate 
when  terminal  plans  are  prepared.  There  should  Ik'  no  dif- 
ference of  opinion  concerning  the  advantages  of  drop  pits — 
the  principal  feature  to  be  considered  is  the  number  and 
arrangement.  Drop  pits  inconveniently  placed  will  often 
cause  delays  in  the  turning  of  power  and  compel  the  round- 
house foreman  to  "take  a  chance,"  the  risk  of  which  i>  too 
well  known  for  comment  here. 

It  may  seem  strange  to  the  American  railway  man  to  have 
his  attention  called  to  South  Africa  for  an  illustration  of 
what  has  been  accomjdished  in  equipping  engine  terminals 
with  drop  j)its.      The  writer  had  many  years'  experience  in 


Fig.   1 — Engine   Truck    Drop   Pit  at   Bloemfontein 

operating  roundhouses  on  some  of  the  imj)ortant  American 
railways  and  has  in  mind  many  tenninals  where  today  the 
heaviest  engines  are  jacked  to  a  critical  height  to  run  out  the 
truck  for  changing  wheels  or  other  repairs;  in  addition  to 
the  excessive  loss  of  time  serious  damage  often  results  to 
the  engine  frame  and  spring  rigging.  I'racticallx  every 
terminal  on  the  South  African  Railways,  including  those  on 
tlie  outlying  districts,  is  e<iuii)jXMl  with  modem  drop  pits  for 
truck  and  driving  wheels.  These  j)its  are  invariably  ar- 
ranged to  give  the  most  flexil)le  service  for  all  wheels,  in- 
cluding those  of  the  tender.  All  pits  are  equipjuxi  with  an 
efficient  hydraulic  jack  which  is  manufacturcxl  by  the  rail- 
way company  in  its  shops  at  Uitenhage. 

Pits  are  always  clean  anil  dry:  they  are  constructed  of  con- 
crete, the  walls  being  whitewashed.  The  question  of  drain- 
age has  l>een  given  most  careful  attention  as  manv  of  tlu' 
pits   are  in  the  open   and    South   .\frican    rainfalls   are  ex- 
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tremely  heavy.  With  the  facilities  existing  on  the  South 
African  Railways,  the  dropping  of  wheels  is  considered  a 
routine  job,  and  causes  no  more  concern  than  packing  a 
piston.  Incidentally  the  number  of  wheels  dropped  for  hot 
driving  boxes  is  somewhat  in  excess  of  American  practice. 

In  Fig.  1  is  shown  a  drop  pit  at  Bloemfontein,  which  is 
one  of  the  most  important  terminals  on  the  South  African 
railway.  The  general  arrangement  is  rqDresentative  of  the 
design  for  engine  and  tender  trucks.  It  is  11  ft.  wide  and 
permits  of  reversing  the  truck  without  removing  it  from  the 
pit,  a  very  convenient  means  of  putting  sharp  flanges  behind. 
When  the  pit  is  not  in  use,  the  rails  are  supported  by  re- 
movable columns  which  fit  into  a  socket  in  the  bottom  of  the 
pit.  Driving  wheels  drop  pits  are  always  provided,  but  are 
seldom  used  for  other  wheels,  as  they  are  generally  blocked  by 
engines  undergoing  more  or  less  heavy  repairs. 

The  standard  drop  pit  for  car  wheels  is  shown  in  Fig.  2. 
All  yards  where  wheels  are  changed  have  such  a  pit.  The 
number  of  tracks  served  depends  on  the  importance  of  the 
terminal.  In  some  cases  three  or  four  tracks  span  a  pit. 
W'heel  storage  tracks  are  provided  adjacent  to  those  on 
which  the  cars  are  placed. 

This  concentration  of  wheel  replacement  makes  the  ab- 
sencc'of  wheels  scattered  throughout  the  yards  particularly 
noticeable.  Regular  wheel  gangs  are  employed;  no  time  i> 
lost  in  transferring  jacks  and  making  a  suitable  foundation. 


for  replacing  either  a  complete  truck  or  a  single  pair  of 
wheels.  Spare  trucks  of  different  classes  are  kept  on  hand. 
This  is  especially  advantageous  when  a  truck  requires  ex- 
tensive repair,  as  the  car  can  be  returned  to  service  imme- 
diately. This  feature  offers  an  opportunity  to  increase  car 
mileage,  which  must  be  recognized  as  the  unit  of  a  railway's 
earning  capacity. 

Many  of  the  American  railways  have  modern  and  elabo- 
rate facilities  for  changing  wheels  on  rolling  stock.  This 
equipment  includes  high  capacity  cranes  for  lifting  cars  and 


Fig.   3. — A    Home-Made   Drop  Table  of  20  Tons   Capacity 

trucks.  The  extensive  introduction  of  such  facilities  is 
limited  by  the  fact  that  in  the  majority  of  terminals  the  firsi 
cost  is  not  justified  by  the  saving  in  operating  expenses.  It 
is  evident,  therefore,  that  the  only  alternative  is  the  drop  pit. 


Fig.  2. — In    South    Africa    Drop    Pits    Are    Provided    for    Changing 

Wheels  on  Freight  Cars 

A  small  shed,  provided  with  benches  and  vises  together  witn 
an  assortment  of  tools,  is  located  near  the  pit.  Spare  brasses 
and  boxes  are  kept  on  hand,  also  some  packing  box  "dope." 

The  platform  drop  pit  shown  in  Fig  3  is  located  at  Germis- 
ton,  and  was  manufactured  locally  of  such  material  as  was 
available.  The  six  inch  vertical  screw,  A,  is  supported  in 
the  carriage  by  a  brass  nut.  The  nut  is  driven  by  a  reversible 
air  motor  directly  connected  to  a  worm  driving  the  gear 
wheel,  B.  The  jack  is  traversed  in  the  pit  by  the  hand  wheel, 
C,  geared  to  one  of  the  axles  of  the  carriage. 

The  minimum  time  required  for  raising  or  lowering  the 
table  is  approximately  two  minutes.  The  lifting  capacity  is 
about  20  tons.  This  is  sufficient  to  raise  the  end  of  an  empty 
car  high  enough  to  catch  the  body  on  jacks,  thereby  eliminat- 
ing the  time  lost  in  jacking  the  car.     This  pit  can  be  use  J 


The  Three-Cylinder  Locomotive 

The  three-cylinder  type  of  locomotive  has  not  been  re- 
ceived with  favor  in  this  country',  although  it  has  occasionally 
been  tried.  In  some  of  the  two-cylinder  locomotives  now  be- 
ing built  the  power  is  limited  by  the  size  of  the  cylinders 
that  can  be  applied  without  exceeding  the  roadway  clearance 
and  the  three-cylinder  type  is  often  suggested. 

British  railroads  have  used  three-cylinder  locomotives  to 
a  considerable  extent  and  they  are  very  favorably  regarded 
as  is  evidenced  by  these  comments  from  the  Railway  Gazette : 

"For  various  reasons,  based  inherently  on  principle,  al- 
though largely,  of  course,  dependent  upon  individual  practice 
and  design,  the  three-cylinder  locomotive  has  proved  itself  to 
possess  certain  decided  advantages  as  compared  with  equally 
powerful  two-cyjinder  types.  We  refer  more  particularly  in 
this  connection  to  the  three-cylinder  simple  arrangement,  such 
as  is  used  for  several  different  classes  of  locomotives  on  lead- 
ing main  lines  in  this  country.  First,  there  is  the  superior 
balancing  of  the  engine,  which  has  the  effect  of  adding  to 
the  smoothness  of  its  running,  and  what  is  equally  important 
reducing  the  stress  upon  the  track,  so  that  it  would  appear 
to  be  quite  possible  to  utilize  a  heavier  three-cylinder  loco- 
motive, having  cranks  at  120  deg.,  than  a  two-cylinder  one 
with  cranks  at  90  deg.  on  track  where  it  is  necessary  to  study 
very  carefully  the  axle  loads  and  total  weight  of  the  locomo- 
tives employed.  Another  point  is  that,  owing  to  the  fact  of 
there  being  six  cylinder  exhausts  to  each  complete  turn  of 
the  driving  wheels  instead  of  four,  a  much  more  even  and 
favorable  draught  effect  is  produced  upon  the  fire,  thus  aid- 
ing combustion  and  as  a  natural  consequence  the  production 
of  steam.  Thus,  with  its  superior  torque  and  more  favorable 
draught  conditions,  the  three-cylinder  engine  may  be  expected 
to  come  into  greater  prominence,  particularly  where  the  loco- 
motive and  track  conditions  create  a  difficult  problem  " 


Heavy  Pacific  Type  Handles  12  Passenger  Cars  cr  More  Over  the  Reeky   Mountains 


New  Locomotives  for  the  Northern  Pacific 

Pacific  Type  for  Heavy  Fast  Service — Mikados,  Mallets 
and      Switchers      Follow      Lines      of      Earlier      Designs 


THE  Northern  Pacific  placed  one  of  the  largest  orders 
lor  locomotives  given  in  1920.     This  consisted  of  20 
eight-wheel  switchers  (0-8-0  type),  20  Pacific  (4-6-2 
type),  25  Mikado  (2-8-2  type)  and  6  Mallets  (2-8-8-2  type), 
all  of  which  were  built  by  the  American  Locomotive  Com- 
pany at  the  Brooks  plant. 

Pacific  Type 

The  Pacific  type  locomotives,  railroad  Class  Q-5,  are  of  a 
new  design  developed  to  meet  the  need  for  a  heavier  fast  pas- 
senger engine  to  haul  the  overload  trains.  They  have  been 
assigned  to  all  divisions  between  Dilworth,  Minn.,  and  Mis- 
soula, Mont.  The  profile  on  these  divisions  varies  from 
comparatively  level  to  grades  of  2.3  per  cent,  which  occur  in 
the  Rocky  Mountains,  with  curves  up  to  16  deg.  The  average 
train  consists  of  12  cars,  although  in  the  summer  season  the 
number  occasionally  reaches  as  high  as  17.  The  majority  of 
these  locomotives  operate  over  two  divisions  or  sub-divisions 
of  about  110  miles  each,  crews  being  changed  at  the  end  of 
each  sub-division.  In  other  cases  the  locomotives  are  assigned 
to  the  heaviest  runs  in  such  a  way  that  they  double  the  sub- 
division each  day,  there  being  in  such  cases  either  two  crews 
assigned  to  each  engine  or  three  crews  to  two  engines. 

These  Pacific  type  locomotives  have  a  rated  tractive  effort 
of  41,900  lb.  with  26  in.  by  28  in.  cylinders,  and  73  in.  driv- 
ing wheels  and  weigh  314,000  lb.,  of  which  181,000  lb.  is  on 
the  drivers.  They  have  boilers  of  the  conical  connection  type 
with  wide  firebox,  combustion  chamber  39  in.  long,  tubes  18 
ft.  long,  brick  arch  and  superheater.  The  tenders  are 
equipped  with  coal  pushers. 


Mikado    Type 

The  Mikado  type  locomotives,  railroad  Class  \V-3,  are 
similar  in  design  to  previous  locomotives  which  have  been 
found  to  be  well  suited  to  general  traffic  conditions  on  the 
Northern  Pacific.  They  are  used  in  main  line  freight  service 
on  several  divisions  having  profiles  of  different  characteristics. 
On  the  Pasco  division  they  ru;i  153  miles,  90  miles  of  which 
is  a  0.4  per  cent  continuous  grade,  and  handle  trains  of  3,200 
tons.  The  Yellowstone  division  profile  between  Mandan, 
N.  D.,  and  Glendive,  Mont.,  is  a  series  of  ascending  and 
descending  grades,  with  ruling  grades  of  1.2  per  cent  both 
eastward  and  westward.  The  rating  on  this  division  is  1,775 
tons  in  both  directions.  On  the  Seattle  division  between 
Auburn  and  Lester,  Wash.,  a  fairly  uniform  1.0  per  cent 
grade  occurs,  and  the  tonnage  rating  for  this  portion  of  the 
division  is  1,600  tons.  Frcnn  Lester  to  the  summit  helpers 
are  used  and  they  are  also  employed  on  several  other  divisions 
in  the  mountainous  sections. 

These  Mikado  type  locomotives  have  a  rated  tractive  effort 
of  57,100  lb.;  28  in.  by  30  in.  c}'linders  and  63  in.  driving 
wheels,  and  weigh  337,000  lb.,  of  which  247,000  lb.  is  on 
the  drivers.  The  boilers  are  of  the  conical  connection  type, 
provided  with  brick  arches,  combustion  chambers  36  in.  long, 
tubes  18  ft.  long  and  superheaters. 

Mallet    Type 

The  Mallet  type  locomotives,  railroad  Class  Z-3,  are  simi- 
lar to  previous  2-8-8-2  locomotives  used  on  the  Northern 
Pacific.  They  are  employed  as  helpers  in  freight  service  on 
the  Rocky  Mountain  and  Montana  divisions  where  grades  are 


Mallet  Type  Locomotives  Used  Either  as  Road   Engine  or  Hslp:2r 
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trcnivly  1k;ivv.  With  tlu-  facilities  existinj?  on  the  South 
African  Railways,  the  dropping  of  wheels  is  considered  a 
routine  joli.  and  causes  no  more  concern  than  j)ackinj;  a 
piston.  Incidentally  the  number  of  wheels  dropped  for  hot 
driving  boxes  is  somewhat  in  excess  of  American  practice. 

In  Fit:.  1  is  shown  a  liroj)  j)it  at  liloemfontein,  which  is 
one  of  the  most  im|)<)rtant  terminals  on  the  South  African 
railway.  The  general  arranijement  is  representative  of  the 
design  for  engine  and  tender  trucks.  It  is  1 1  ft.  wide  and 
j>ermits  oi  reversinj.;  the  truck  without  removing  it  from  the 
pit.  a  very  convenient  means  of  ])uttinii  sharp  llaniies  hehinti. 
When  the  pit  is  not  in  use,  the  rails  are  sup])orted  by  re- 
movable colunm>  which  fit  into  a  socket  in  the  bottom  of  the 
j)it.  Drivint;  wheels  drop  pits  are  always  j)rovided,  but  are 
.•seldom  u>ed  for  other  wheels,  as  they  are  j^'enerall}-  l)locked  i)\" 
enyines  underiioinii  more  or  less  heavy  re|)air>. 

The  stan<lard  drop  pit  for  car  wheels  is  .<hown  in  Fitj;.  2. 
All  yards  where  wheels  are  chani;ed  have  such  a  \)\t.  Vhr 
numlier  of  tracks  served  depends  on  the  importance  of  tin' 
terminal.  In  s(;me  cases  three  or  four  tracks  span  a  pii. 
Wheel  .-toraue  track.-  are  provided  adjacent  to  those  on 
which  the  cars  are  placed. 

This   C(.ncentration    of   wheel    re|)lacement    makes   the    an 
.-ence  (if   wiuel-  -cattered   thrnuLjhout   the  \ar(l>   particularly 
noticeable.     Keuul  ir  wluil   izaniz-  are  implowd:   no  time   I- 
]()>{  in  traiL-firrinu  jacks  and  mikinu'  a  suitable  fcjundatiim. 


Fig.    2. — In     South     Africa     D.'-op     Pits     Are     Provided     for    Changing 

Wheels  on  Freight  Cars 

A  .-mall  >lu(l.  pTovided  with  bene  lies  and  vises  together  wii  i 
an  a.-.-ortmeiit  of  tool's.  i>  located  near  the  ]tit.  Spare  brasse- 
and  lKj>xes  are  kejit  on  hand,  also  some  j)ackiny  box  "dope."" 

The  platform  dro|>  pit  shown  in  Fiii  .>  is  located  at  Germi.-- 
ton.  and  was  manufactured  locally  of  such  material  as  wa- 
available.  The  six  inch  vertical  screw.  .1.  is  supported  in 
the  carriajie  by  a  bra.s-*  nut.  The  nut  is  driven  by  a  reversible 
air  motor  directly  connected  to  a  worm  drivinu  the  year 
wheel.  />.  The  jack  is  traversed  in  the  pit  by  the  hand  wheel, 
C,  geared  to  one  of  the  axles  of  the  carriage. 

The  minimum  time  re(|uired  for  raising  or  lowerim.;  tlie 
table  is  api)roximately  two  minutes.  The  liftini;  capacity  i- 
about  20  ton-.  This  is  -ufficient  to  raise  the  end  of  an  em])iy 
car  hiiili  enou,uh  to  catch  the  iKxly  on  jacks,  thereby  elimin  it- 
iniz  the  time  lost  in  jacking  the  car.      This  pit  can  be  u<e  1 


for  rej)lacinj];  either  a  complete  truck  or  a  single  pair  of 
wheels.  Spare  trucks  of  different  das.^es  are  kept  on  hand 
This  is  esj)ecially  advantageous  when  a  truck  recjuires  ex- 
tensive rej)air,  as  the  car  can  be  returned  to  ."^ervice  imme- 
diately. This  feature  offers  an  opportunity  to  increase  car 
mileage,  which  must  be  recognized  as  the  unit  of  a  railway"s 
earnint^  capacity. 

Many  of  the  American  railways  have  modern  and  elabo 
rate  facilities  for  chantiinu  wheels  on  roUiniz  stock.       'ihi^ 
e<|uipment  includes  hi^h  capacity  cranes  for  liftin.u  cars  an^j 


Fig.    3. — A    Home-Made    Drop   Table   of  20   Tons    Capacity 

truck-.  The  extensive  introduction  of  such  facilities  is 
limited  l)y  the  fact  that  in  the  majority  of  terminals  the  firsi 
cost  is  n(jt  justified  by  the  savini;  in  oj)eratini,'  expenses,  h 
is  evident,  therefore,  that  the  only  alternative  is  the  drop  pit. 


The  Three-Cylinder   Locomotive 

The  three-cylinder  type  of  locomcjtive  has  not  l>een  re- 
ceived with  favor  in  this  countr}'.  although  it  has  occasionally 
l)een  tried.  In  some  of  the  two-cylinder  locomotives  now  be- 
iii!,'  built  the  jiower  is  limited  by  the  si/e  of  the  cylinder^ 
that  can  be  ap|)lied  without  exceedinn  the  roadway  clearance 
and  the  three-cylinder  tyjie  is  often  sunuested. 

British  railroads  have  used  three-cylinder  locomotives  to 
a  considerable  extent  and  they  are  very  favorably  regarded 
as  is  evidenced  l»y  these  conmients  from  the  Railwav  Gazette; 

"For  various  reasons,  l)ased  inherently  on  principle,  al- 
though largelx,  of  course,  dei»endent  upon  individual  practice 
and  design,  the  three-cylinder  locomotive  has  j)roved  itself  to 
possess  certain  decided  advantages  as  compared  with  e(|ually 
powerful  two-c}linder  types.  We  refer  more  particularly  in 
this  connection  to  the  three-cylinder  sim|)le  arrangement,  such 
as  is  used  for  .several  different  das.^es  of  locomcjtives  on  lead- 
ing main  lines  in  this  country.  First,  there  is  the  superior 
balancing  of  the  engine,  which  has  the  effect  of  adding  to 
the  >moothness  of  its  running,  and  what  is  e(|ually  im|)ortant 
reducing  the  stress  upon  the  track,  .so  that  it  would  aj)pear 
to  be  (|uite  possible  to  utilize  a  heavier  three-c\linder  l(X(i- 
inotive,  having  cranks  at  120  deg.,  than  a  two-c\linder  oni 
with  cranks  at  ^>0  deg.  on  track  where  it  is  nccessarv  to  stud\ 
very  carefully  the  axle  loads  and  total  wc-ight  of  the  IcKomo- 
tives  em])loyed.  Another  |)oint  is  that,  owing  to  the  fact  of 
there  being  six  cylinder  exhausts  to  each  comjjlete  turn  of 
the  driving  wheels  instead  of  four,  a  much  more  even  and 
favorable  draught  effect  is  jiroduced  ui)on  the  fire,  thus  aid- 
ing combustion  and  as  a  natural  conse(|uence  the  j)roduction 
of  steam.  Thus,  with  its  superior  tonjue  and  more  favoral)le 
draught  conditions,  the  three-cylinder  engine  mav  be  expected 
to  come  into  greater  jjrcjminence,  particularly  where  the  loco- 
motive :'nd  track  conditions  create  a  difti'/ult  proljk'm  "" 
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New  Locomotives  for  the  Northern  Pacific 

Pacific  Type  for  Heavy   Fast  Service — Mikados.  Mallet:? 
and      Switclierji      Follow      Lines      of      Farlier      Defigiu 


THK   Xorthcrn    1'm.itic   [ilmt'd  one  of  tlic  largest   orders 
lor  locomotives  given  in  1920.     This  consisted  of  20 
eight-wheel  switchers  (0-8-0  type),  20  Pacific  (4-6-2 
type),  25  Mikado  (2-8-2  type)  and  6  Mallets  (2-8-8-2  type), 
all  of  which  were  built  by  the  American  Locomotive  Com- 
pany at  the  Brooks  plant. 

I'aciiir   Txpe 

The  Pacific  type  locomotives,  railroad  Class  Q-5,  are  of  a 
new  design  developed  to  meet  the  need  for  a  heavier  fast  pas- 
senger engine  to  haul  the  overload  trains.  They  have  been 
assigned  to  all  divisions  between  Dilworth,  Minn.,  and  Mis- 
soula, Mont.  The  profile  on  these  divisions  varies  from 
comparatively  level  to  grades  of  2..>  per  cent,  which  occur  in 
the  Rocky  Mountains,  with  curves  up  to  16  deg.  The  average 
train  consi.sts  of  1 2  cars,  although  in  the  summer  season  the 
number  occasionally  reaches  as  high  as  17.  The  majority  of 
these  locomotives  o])erate  over  two  divisions  or  sub-divisions 
of  about  110  miles  each,  crews  being  changed  at  the  end  of 
each  sub-division.  In  other  cases  the  locomotives  are  assigned 
to  the  heaviest  runs  in  such  a  way  that  they  double  the  sul)- 
division  each  day,  there  being  in  such  cases  either  two  crews 
as.signed  to  each  engine  or  three  crews  to  two  engines. 

These  Pacific  type  locomotives  have  a  rated  tractive  effort 
of  41,900  lb.  with  26  in.  by  28  in.  cvlinders,  and  73  in.  driv- 
ing wheels  and  weigh  314,000  lb.,  o'f  which  181.000  lb.  is  on 
the  drivers.  They  have  boilers  of  the  conical  connection  ty])e 
with  wide  fireljox,  combustion  chamber  .>9  in.  long,  tubes  18 
ft.  long.  Iirick  arch  and  su|  erlu'ater.  The  tenders  are 
e(juij)[)e{l  with  coal  ]:)ushers. 


Mikatio     T\pe 

1  he  Mikado  type  locomotives,  railroad  Class  \V-3,  are 
similar  in  design  to  previous  locomotives  which  have  been 
found  to  Ix-'  well  suited  to  general  traffic  conditions  on  the 
Xorihern  Pacific.  They  are  used  in  main  line  freight  service 
on  several  divisions  having  profiles  of  different  characteristics. 
On  the  Pasco  division  they  ru  i  153  miles,  90  miles  of  which 
is  a  0.4  jxT  cent  continuous  grade,  and  handle  trains  of  3,2(X) 
tons.  The  Yellowstone  division  profile  between  Mandan, 
X.  D.,  and  Glendive,  Mont.,  is  a  series  of  a.scending  and 
descending  grades,  with  ruling  grades  of  1.2  per  cent  Ijoth 
eastward  and  westward.  Jhe  rating  on  this  division  is  1,775 
tons  in  both  directions.  On  the  Seattle  division  betwcn^n 
Auliurn  and  Lester,  Wash.,  a  fairly  uniform  1.0  per  cent 
grade  occurs,  and  the  tonnage  rating  for  this  portion  of  the 
division  is  1,600  tons.  From  Lester  to  the  summit  helpers 
are  used  and  they  are  also  employed  on  several  other  divisions 
in  the  mountainous  sections. 

These  Mikado  type  locomotives  have  a  rated  tractive  effort 
of  57,100  lb.;  28  in.  by  30  in.  cylinders  and  63  in.  driving 
wlieels.  and  weigh  .v^7,fR)0  lb.,  of  which  247,000  lb.  is  on 
the  drivers.  The  boilers  are  of  the  conical  connection  type, 
provitled  with  brick  arches,  comljustion  chambers  36  in.  long, 
tubes  18  ft.  long  and  superheaters. 

Mallet    T>pe 

rile  Mallet  type  locomotives,  railroad  Class  Z-3,  are  simi- 
lar to  })revious  2-8-8-2  locomotives  used  on  the  X'orthern 
Pacific.  They  are  employed  as  hel|)ers  in  freight  service  on 
tlvj  R(,\k\-  Mcuntain  and  M:int  ra  divisions  where  grades  are 


Mallet  Type   Locomotives  Used    Either  as   Road    Engin3  or   Hclp:;r 
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heavy.    On  the  Seattle  division  they  are  used  as  road  engines,  in.  by  96^  in.,  with  combustion  chamber  56  in.  long,  tubes 

handling  2,400  tons  between  Auburn  and  Lester,  the  grade  24  ft.  long,  brick  arches  and  superheaters, 

being  uniformly  1.0  per  cent.    Helpers  are  used  from  Lester  Eight-Wheel  Switchers 
to  the  summit  of  the  Cascade  Mountams. 

These  -locomotives 'have  a  rated  tractive  effort  of  105,100  These  locomotives  are  of  a  new  design  and  resemble  closely 

lb.  operated'Mmple  and  87,600  lb.  operated  compound.    They  those  ordered  by  the  U.  S.  R.  A.     Both  designs  are  of  the 
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Side  Elevations  of  Pacific,  Mikado  and  Mallet  Types  for  the  Northern  Pacific 

have  a  total  weight  of  483,000  lb.  exclusive  of  the  tender,  of  same  rated  tractive  effort,  have  the  same  size  cylinders,  driv- 

which   419,500  lb.   is  on  the  drivers.     The  high  pressure  ing  wheels  and  wheel  base  and  the  boilers  are  similar.    They 

cylinders  are  26  in.  by  30  in.,  the  low  pressure  cylinders  40  have  25  in.  by  28  in.  cylinders,  51  in.  wheels,  weigh  217,000 

in.  by  30  in.,  and  the  driving  wheels  are  57  in.  in  diameter,  lb.,  a  wheel  base  of  15  ft.  and  are  designed  to  operate  mi  19 

The  boilers  are  of  the  conical  connection  type,  firebox  126  5^  deg.  curves. 


November,  1921 


RAILWAY    MECHANICAL    ENGINEER 


dBl 


Details  and  Specialties 

Longitudinal  boiler  seams  are  welded  for  a  length  of  18  in. 
at  front  and  back  except  the  seams  over  the  combustion ' 
chamber  which  are  welded  at  the  front  end  only  on  the  Pa- 
cific and  Mikado  locomotives  and  are  not  welded  on  the 
Mallets.  The  top  seam  in  the  smoke  box  is  also  welded.  The 
fireboxes  of  all  types  have  the  crown  and  side  sheets  made  of  a 
single  piece.  The  combustion  chamber  is  also  made  in  one 
piece,  butt  welded  on  the  bottom  center  line  and  butt  welded 
to  the  firebox  crown.  Two  2  in.  combustion  tubes  are  used 
in  each  side  of  all  fireboxes.  Injectors  are  of  the  Hancock 
non-lifting  type  and  feed  water  enters  the  boiler  through 
vertical  check  valves.  All  boilers  are  equipped  with  Butter- 
fly firedoors  and  brick  arches.  Duplex  type  D  stokers  are 
used  on  the  Mikado  and  Mallet  locomotives,  and  coal  pushers 
on  the  tenders  of  the  switcher  and  Pacific  locomotives. 

Driving  axles  are  of  hammered  open-hearth  steel,  oil  heat 
treated.  Front  truck,  trailing  truck  and  tender  axles  are  of 
open-hearth  carbon  steel,  oil  heat  treated,  as  are  also  the 
crank  pins.  On  the  Mallet  engines  the  main  crank  pins  are 
hollow  bored.  Bushings  in  cylinders  and  steam  chests  and 
also  packing  rings  for  main  and  valve  pistons  are  of  Hunt- 
Spiller  iron.  Extended  piston  rods  are  used  on  the  Mikado 
locomotives  and  on  the  low  pressure  cylinders  of  the  Mallets. 
Walschaert  valve  gear  is  used  on  all  types.  Ragonnet  power 
reverse  gear  is  applied  to  the  switch  engines,  while  the  loco- 
motives of  the  other  types  have  Mellin  reverse  gears  with  oil 


pistons.  Other  specialties  used  are  Pyle  National  electric 
head  and  back-up  lights,  Franklin  grate  shakers,  pneumatic 
cylinder  cocks  and  Chicago  flange  lubricators. 

The  important  dimensions,  weights  and  factors  of  the  four 
types  of  locomotives  are  given  in  tabular  form  herewith. 


Burning  Coke  Breeze  with  Bituminous  Coal. — Tests  were 
recently  conducted  by  the  Bureau  of  Mines,  Department  of  the 
Interior,  to  determine  the  stean^ing  value  of  coke  breeze  as  a 
fuel  when  mixed  with  coal  and  fired  by  hand,  and  to  see  whether 
the  mixture  would  give  off  an  objectionable  quantity  of  smoke. 

The  tests  carried  out  showed  that  mixtures  of  the  coarser  coke 
breeze,  which  passed  through  a  one-inch  screen,  with  Pittsburgh 
coal  gave  less  than  one-half  the  smoke  given  out  by  Pittsburgh 
coal  alone,  about  20  per  cent  less  steam,  and  required  a  stronger 
draft  to  burn  them.  The  steaming  value  of  the  coarser  coke 
breeze  is  about  70  per  cent  of  that  for  the  Pittsburgh  run-of-mine 
coal,  and  to  allow  for  the  possible  necessity  of  using  steam  jets 
to  give  the  required  draft,  its  price  to  compete  with  Pittsburgh 
coal  for  steam  generation  should  be  less  than  70  per  cent  of  the 
price  for  Pittsburgh  coal. 

The  finer  coke  breeze,  which  passed  through  a  one-half  inch 
screen,  was  shown  to  give  steam  at  nearly  as  high  an  efficiency 
and  with  practically  the  same  draft  as  the  coarser  breeze  at  a 
low  rate  of  steaming.  But  the  draft  required  to  burn  it  rose  very 
rapidly  and  the  thermal  efficiency  fell  considerably  at  a  somewhat 
higher  rating,  so  that  the  finer  coke  breeze  can  be  recommended 
only  for  use  at  low  rates  of  combustion,  and  when  used  at  this 
rating  it  omits  more  smoke  than  the  coarser  mixture  emits. 


Dimensions,  Weights  and  Ratios  of  New  Northern  Pacific  Locomotives 


Switch 

Tractive  effort,  85  per  cent,  m,  e.  p 51,000   lb. 

Speed  at  estimated  maximum  horsepower 

Cylinders,  diameter  and  stroke 25  in.  by  28*  in. 

Valves,  kind  and  size i;;«.,.',, . . .  Piston,   14  in. 

Greatest   travel .i.i>.V. 6J4    in. 

LAP  •..•.•■■•..•.•••.••••«jK f^ •  *.•  •  •*.-•_•  «%•"*•-•  ■  •  •  1x9   in.  • 

Exhaust    clearance i«.»..'Vi.,,.'vr"'.!.« 0 

_ Lead  in  full  gear .v*v.v..i.;.- . ;. ....  •^   in 

Weights  in  working  order —  -":  -  •'-    • 

On    drivers 217,000  lb. 

On  front  truck 

On   trailing  truck 

Total    engine 217,000  1b. 

Tender  163,000  lb. 

Total  engine  and  tender 380,000  lb. 

Wheel  base — 

Driving    15  ft.  0  in. 

Total   engine IS  ft.  0  in. 

Total  engine  and  tender 53  ft.  J4  in. 

Wheels  and  journals — 

I>riving  wheels,  diameter  over  tires 51   in. 

Driving  journals,  diameter  and  length — 

Main     10  in.  by  12  in. 

Others    9  in.  by  12  in 

Front,  truck  wheels 

Trailing   truck   wheels 

Tender    wheels 33  in. 

Boiler,    type Straigth   top 

Steam    pressure 175  lb. 

Fuel    Bit.  coal 

Diameter,  first  ring,  inside 78;^    in. 

Firebox,   length   and    width 102  in.  by  66J4  in. 

Combustion   chamber,   length 

Arch  tubes,  number  and  diameter 3 — 3  in. 

Tubes,   number  and   diameter 229 — 2  in. 

Flues,  number  and  diameter 36— 5Ji    in. 

Tubes  and  flues,  length , 15  ft. 

Heating   surface,   firebox 185  sq.   ft. 

Heating  surface,   arch  tubes 18  sq^  ft. 

Heating  surface,   tubes 1,785  sq.  ft. 

Heating    surface,    flues 772  sq.  ft. 

Heating  surface,  total 2,760  sq.  ft. 

Superheater     surface 652  sq.  ft. 

Equivalent  heating  surface 3,738  sq.  ft. 

Grmte    area 47  sq.  ft. 

Tender — 

Water    capacity 8,000   gal. 

Fuel  capacity 12   tons 

Ratios- 
Weight  on  drivers  4-  tract.^e  effort 4.25 

Tractive  effort   X    diameter  drivers   -r-   equivalent 

heating    surface 696 

E()uivalent  heatinj^  surface  -^   grate  area 79.5 

Firebox    heating    surface     -r-     equivalent    heating 

surface,    per   cent 5.43 

Total  weight  -r-  equivalent  heating  surface 58.  1 


Pacific 

Mikado 

Mallet 

4-6-2 

2-8-2 

2-8-8^ 

41.900   lb. 

.  :     .  •57.100  lb. 

105,100   simple 

"  - :  •■■    ■ 

87.600  compound 

46.5   m.  p.  h. 

11.8  ro.  p.  h. 

10.6    m.  p.  h. 

26  in.  by  28  in. 

28  in.  by  30  in. 

H.P..  26  in.  by  30  ii 
L.  P.,  40  in.  by  30  ti 

Piston,  14  in. 

Piston.  16  in. 

H.  P..    piston.    14    ii 
L.  P.   slide 

7  in. 

: .-'        7  in. 

H.  P.,  6  in- 
L.  P..  6  in. 

1%   in. 

lA  in. 

HP..   H  in 

L.  P..    «    in. 

'A    in. 

■■:■  V.  '• 

H'.  P..   H  in. 

UP..   A  in. 

F,   -ft   in. 

H  in. 

H.  P..  ii  in. 

B.   ^s  in. 

L.  P..   A  in. 

181,000  lb. 

247.000  lb. 

419,500  lb. 

69.000  lb. 

30,500  lb. 

35,500  lb. 

64.000  lb. 

59.500  lb. 

28,000   lb. 

314.000  lb. 

337,000  lb. 

483,000  lb. 

198,600  lb. 

214,000  lb. 

213,000  lb. 

512,600  lb. 

551.000  lb. 

696,000  lb. 

14  ft.  0  in. 

16  ft.  6  in. 

15   ft.   0  in.,   and 
IS  ft.  0  in. 

35  ft.     7  in. 

35  ft.   3  in. 

55  ft.  2  in. 

71  ft.  354  in. 

70  ft.   UH   in. 

83  ft.  6^   in. 

73  in. 

63   in. 

57   in. 

11  in.  by  14  in. 
lOyi    in.   by   14   in. 

nyi    in.   by    14  in. 

10^   in.  by  20  ia. 

lOVi   in.  by  14  in. 

!•   in.    by    12   ia. 

33J4   in. 

33^   in. 

iO'/i   in. 

45  in. 

42  in. 

30J4    in. 

36  in. 

36  in. 

36  in. 

Conical   Conn. 

Conical  Conn. 

Co&ical  Coaa. 

190  lb. 

180  lb. 

200  lb. 

Sub.    Bit.    Coal 

Sub.  Bit.  Coal 

Sub.   Bit.  Coal 

80   in. 

82  in. 

86   in. 

120H  in.  by  84 54   in. 

120'A  in.  by  84  }4   in. 

126)i  in.  by  96^  ia 

39  in. 

36  in. 

56  in. 

4— 3'/4    in. 

4— 3J4   in. 

4 — 

190— 2  J4    in. 

212— 2  J<    in. 

254— 2 '/i    ia. 

42— 5J4   in. 

40— 5  J^   in. 

45— 5J4  in. 

18  ft. 

18  ft. 

24  ft. 

300  sq.   ft. 

288  sq.  ft. 

332  sq.  ft. 

35   sq.   ft. 

35   sq.   ft. 

41.6  sq.  ft. 

2,002  sq.  ft. 

2,234  sq.  ft. 

3.575  sq.  ft. 

1.082  sq.  ft. 

1,030  sq.  ft. 

1.548  sq.  ft. 

3.419  sq.  ft. 

3,587  sq.  ft. 

5,497  sq.  ft. 

928  sq.   ft. 

874  sq.    ft. 

1.305  aq.  ft. 

4,811  sq.  ft. 

4,898  sq.  ft. 

7.454  aq.  ft. 

70.3  sq.  ft. 

70.3  sq.  ft. 

84.3  aq.  ft. 

10,000    gal. 

^  ..:;/t  10,000  gal 

10,000  gaL 

14   tons 

".  y      16  tons 

16   tons 

4.32 

;  ^'■'•'•^.        4.32 

Simple  3.99 

Compound  4.78 

636 

.:'r    '■■         735 

Simple  804 

.'.   ■ .  -"  -. 

Compr   nd  670 

68.4 

::  J      69.7 

88.4 

6.98 

:  r '/O      6.59 

£01 

65.2 

'■h^.'-\--      68.7 

MA 
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Preparation  and  Distribution  of  Fuel' 


BY  p.  E.  BAST 

Fuel  Engineer,  Delaware   &   Hudson 


THE  railroiids  of  this  country  use  annually  about  150,- 
000,000  tons  of  coal.  It  was  not  at  all  improbable  that 
five  per  cent  more  ash  was  included  in  railroad  coal 
shipped  during  1920  than  in  normal  times.  If  this  is  true, 
7,500,000  tons  of  additional  ash  was  handled  and  hauled. 
But  this  tells  only  a  part  of  the  story.  It  has  been  authori- 
tatively stated  that  there  is  a  decrease  of  about  IJ/^  per  cent 
in  efficiency  for  each  additional  one  per  cent  ash  content  in 
the  coal.  The  addition  of  the  5  per  cent  of  ash  means  a  re- 
duction in  efficiency  of  the  good  coal  of  about  7}_.  per  cent, 
which  together  with  the  5  per  cent  of  ash  makes  a  total 
reduction  in  efficiency  121^  per  cent.  Therefore,  if  five 
per  cent  more  ash  was  included  in  the  coal  used  by  the  rail- 
roads in  1920  than  during  normal  times,  it  would  be  equiva- 
lent to  18.750,000  tons  of  coal  with  a  money  value  of 
$75,000,000.  Each  one  per  cent  reduction  in  extraneous  ash 
would  result  in  a  saving  of  $15,000,000.  To  this  must  be 
added  the  waste  in  car  mileage,  the  additional  handling  of 
ashes,  delays  to  traffic,  etc.,  the  total  of  which  is  no  incon- 
siderable amount.  It  would,  therefore,  appear  that  the 
preparation  of  railroad  coal  should  command  the  careful  at- 
tention of  ever}-  railroad  operating  official. 

It  would  seem  leasonable  that  any  railroad  consuming 
an  annual  minimum  of  say  100,000  tons  could  well  afford 
a  mine  inspection  service,  the  expense  of  which  would  be 
negligible  compared  with  the  results  possible  to  obtain. 

Preparation  of  coal  in  the  mine  is  the  very  foundation 
of  fuel  economy.  The  operator  should  feel  his  sense  of  re- 
sponsibility in  living  up  to  the  true  intent  of  the  railroad's 
contract  or  specifications,  impressing  upon  his  miners  and 
other  employees  the  necessity  for  clean  coal,  the  railroads  co- 
operating to  the  fullest  extent  through  their  mine  inspectors. 

The  extraneous  or  free  impurities  in  coal  usually  consist ' 
of  slate,  shale,  mud  seams,  mother  coal,  sulphur  balls  or 
lenses,  sand  rock  from  the  mine  roof  and  clay  from  the  mine 
floor.  Sulphur,  in  the  form  of  pyrites,  shale,  mother  coal 
and  thin  slate  partings  are  the  most  difficult  to  eliminate  be- 
cause they  are  more  or  less  broken  and  intermingled  with 
the  coal  when  it  is  shot  down,  but  with  special  care  on  the 
'part  of  the  miner  during  shooting  and  loading  in  the  mine 
cars,  these  impurities  can  be  thrown  out  and  consigned  to 
the  dump  pile.  There  should  be  no  excuse  for  the  loading 
of  To:)i  .slate,  sand  rock,  clay  from  the  mine  floor,  thick  slate 
bands,  sulphur  balls  and  lenses,  inasmuch  as  any  one  of  these 
last  mentioned  impurities  can  be  detected  in  the  mine  and 
on  railroad  cars  during  loading. 

Some  caal  seams  have  a  distinct  strata  of  bony  coal.  Pre- 
caution should  be  taken  to  eliminate  this  bony  structure  to 
a  minimum.  It  could  be  used  at  mine  power  plants  or  dis- 
posed of  locally. 

Preparation  of  coal  has  so  many  varying  angles  that  it 
would  be  difficult  and  unwise  to  set  down  any  ironclad  rules, 
yet  it  is  believed  that  if  the  following  few  suggestions  were 
carried  out  it  would  result  in  reducing  the  ash  content  of 
railroad  fuel  and  would  relieve  the  railroads  of  the  burden 
and  expense  of  transporting  superfluous  waste. 

1.  Periodical   inspecticn  of  mine  working  places  by   proper  mine  authori- 
ties to  'ee  that  coal   is  mined  and  prepared  according  to  instructions. 

2.  Check,  system    to    determine   the   responsibility    for   loading   dirty   cral; 
discipline  or  docking,  if  law  and  agreements  permit.  ,     ,     ,      . 

3.  Shooting  down  coal   so  as  to  keep  the  percentage   of  slack  down  to  a 
minimum.  .  ,     ,  ,  ■ 

4.  Installation   of   picking   tables    where   the   nature    of   the   coal    requires 
extra   precauti(  n    in   preparation. 

5.  I'roper  and  adequate   drainage  facilities. 

6.  Inspectors    on    railroad    cars    during    loading    to    threw    cut    removable 
impurities. 

•Abstracted    from    a    paper    presented    bef(  re   the    1921    convention    of   the 
Internaticnal   Railway    Fuel  Ass.  riation. 


Consideration  should  be  given  co-operation  of  the  railroad 
mine  inspector  and  operator  so  that  coals  normally  classified 
as  undesirable  can  l)e  made  to  meet  the  requirements  of  the 
railroads.  This  applies  where  coals  least  commercially  sala- 
ble are  used  by  the  coal  bearing  roads  from  a  traffic  develop- 
ment standpoint. 

Expensive  controversies  and  rejection  of  coal  could  be  re- 
duced to  a  minimum  if  the  railroad  would  first  obtain  a 
complete  inspection  of  the  mines,  showing  all  details  of  their 
methods  of  working,  as  well  as  of  the  coals  offered  before 
purchasing  or  making  contracts. 

Distribution 

Distribution  of  coal  is  another  important  step  in  fuel 
economy.  Like  preparation,  it  is  subject  to  many  varying 
conditions  such  as  irregularity  of  mine  shipments,  weather 
and  traffic  conditions,  shortage  of  labor,  power  and  car 
equipment,  etc. 

During  the  past  three  years  distribution  has  been  more  or 
less  demoralized  due  to  motive  power  and  car  shortages, 
traffic  congestion,  labor  disturbances,  etc.,  and  until  these 
conditions  have  become  stabilized  for  a  comparatively  rea- 
sonable period  distribution  will  still  continue  to  be  subject 
to  necessity. 

It  would  be  rather  difficult  to  estimate  or  even  approxi- 
mate the  annual  loss  to  the  railroads  on  account  of  poor  dis- 
tribution, such,  for  instance,  as  the  placing  of  improf)er 
equipment  under  load  at  coaling  platforms,  stations,  chutes 
and  storage  systems;  overstocking,  causing  extra  handling 
and  per  diem  charges  on  foreign  cars;  the  loss  from  a  shortage 
of  coal  which  neces.«-itates  holding  back  revenue  tonnage  in 
order  to  nish  ccal  to  some  particular  point,  also  in  many 
cases,  much  to  the  displeasure  of  the  shipper  and  inconven- 
ience of  the  consumer,  making  it  necessary  for  the  railroad 
to  confiscate  commercial  shipments  in  transit,  which  must 
be  paid  for  at  a  relatively  high  price,  and  last  but  not  least, 
cross-hauling. 

There  seems  to  be  a  difference  of  opinion  among  railway 
officers  as  to  the  department  to  handle  the  distribution.  This 
is  evident  from  a  survey  of  thirty  railroads  covering  prac- 
tically every  section  of  the  countr)'.  The  distribution  by 
departments  was  as  follows:  transportation,  16;  fuel,  9; 
mechanical,  2;  purchasing,  2;  by  committees,  composed  of 
representatives  of  different  departments,  1. 

When  we  consider  the  variations  in  the  different  coals 
used  by  the  railroads  it  can  readily  be  seen  how  important 
it  is  that  the  coal  distributor  be  familiar  with  the  product 
that  he  is  distributing.  However,  on  many  railroads  this  is 
not  the  case,  and  the  lack  of  this  knowledge  has  resulted  in 
the  slowing  up  of  transportation  by  the  distribution  of  coals 
to  certain  districts  where  the  crews  were  not  familiar  with 
them  or  the  power  conditioned  for  their  use. 

Every  railroad  should  have  a  distribution  schedule  based 
on  the  location  of  mines  and  characteristics  of  the  coal  so  far 
as  grade  and  quality  are  concerned.  Since  contract  coal  for 
any  particular  railroad  using  a  large  tonnage  is  t>ound  to  be 
jf  var\'ing  qualities,  it  would  seem  preferable  to  select  the 
most  desirable  coal  contracted  for  as  a  standard,  the  other 
coals  then  iDeing  compared  and  computed  in  terms  of  the 
standard.  Distribution  would  then  be  simplified,  so  far  as 
supplying  to  each  district  and  class  of  service  a  uniform 
grade  and  quality  of  coal,  which  is  a  very  important  item 
from  a  standpoint  of  fuel  conservation. 

Distribution  in  a  general  sense  is  not  a  one  department 
problem,  it  requires  the  closest  co-operation  of  the  several 


November,  1921 


RAILWAY    MECHANICAL    ENGINEER 


683 


departments  and  wich  this  in  view  the  following  suggestions 
are  made  regarding  the  distribution  of  supply  coal: 

1.  A  consumption  schedule  for  all  points,  frequently  revised  and  kept  up 
to  date  to  meet  the  demands  of  traffic,  etc. 

2.  A  distribution  schedule  showing  coals  contracted  for,  grading  of  coals 
to  a  fixed  standard,  showing  grades  and  qualities  most  suitable  for  each 
district  and  class  of  service. 

3.  A  schedule  showing  coal  consigned  from  mines  to  be  shipped  pref- 
erably to  point  of  consumption  with  a  view  of  eliminating  extra  handling 
and  cross-haulage. 

4.  Daily  telegraphic  report  showing  coal  on  hand  under  load  at  each 
coaling   station. 

5.  Daily  telegraphic  report  covering  shipments  of  coal  and  receipts  at 
junction  points,  in  order  to  keep  the  loads  up  to  a  reasonable  degree  of 
safety  and  down  to  a  minimum  with  reference  to  transportation  needs. 

6.  Storage  of  coal  during  summer  months,  relieving  the  road  from  trans- 
porting company  coal  in  the  winter  months  during  the  season  of  peak  load. 
This  has  special  reference  to  railroads  located  beyond  a  reasonable  distance 
from   ccal   fields. 

7.  From  a  purchasing  standpoint,  the  mcst  economical  grade  and  quality 
of  coal  for  each  district  with  consideration  to  price,  freight  rates,  mine  loca- 
tions, etc. 

Discussion 

Most  of  the  discussion  dealt  with  the  problem  of  prepara- 
tion of  coal  at  the  mine,  C.  F.  Richardson  (West  Kentucky 
Coal  Company)    frankly  discu.^sod  the  usual  relations   be- 


tween the  railroad  and  the  mine  and  stated  emphatically  that 
in  order  to  get  clean  coal  the  railroads  must  be  ready  to 
pay  1  price  that  will  make  it  possible  for  the  operator  to  pwiy 
the  men  required  on  the  picking  table.  He  suggested  that 
the  railroad  purchasing  agent  might  well  pay  a  premium 
for  100  per  cent  coal,  rather  than  to  buy  70  per  cent  coal  and 
30  per  cent  rock,  on  a  price  basis  only.  He  also  stated  that 
the  demand  for  tonnage  by  the  railroad  is  not  an  incentive 
for  the  operator  to  clean-  his  coal  properly,  since  thoroughly 
cleaned  coal  reduces  the  tonnage  outpnit  of  the  mine. 

Eugene  McAuliffe  pointed  out  that  while  the  B.t.u.  basis 
of  purchasing  coal  is  probably  tlie  best  available,  it  is  not 
an  accurate  standard,  because  variations  in  ash  produce  a 
disprojx)rtionate  effect  on  the  heating  value  of  the  coal  beycmd 
the  direct  effect  on  the  B.t.u.  content. 

The  importance  of  having  a  coal  distributor  was  pointed 
out  by  W.  L.  Robinsc«i  (B.  &  O.),  in  order  to  avoid  the 
necessity  for  confiscating  commercial  coal  for  railroad  use 
to  meet  the  immediate  requirements  of  some  stations.  Such 
coal  frequently  costs  as  high  as  $16  a  ton. 


Important  Factors  in  Design  of  Locomotive  Boilers 

Boilers    Should   Be    Proportioned    on    Cylinder 
Horsepower  and  Air  and  Gas  Areas  Considered 

BY  J.  T.  ANTHONY 

Vice-President,  American  Arch   Company        ;;  .  "    ; 


This  article  is  a  continuation  of  the  discussion  in  regard  to 
the  factors  which  should  be  considered  in  comparing  the  de- 
sign of  various  locomotives.  In  this  connection  attention  is 
called  to  an  article  in  the  Railway  Mechanical  Engineer 
of  April,  1921,  page  211,  by  Lawford  H.  Fry,  on  the  Com- 
parison of  Locomotive  Dimensions  and  to  articles  by  E.  C. 
PouUney  on  the  Dimensions  and  Proportions  of  British 
Locomotives  in  the  Railway  Mechanical  Engineer  for 
September  and  October,  1921. — Editor. 

IN  my  opinion  too  much  stress  is  laid  on  the  mere  subject  of 
heating  surface  and  too  little  attention  is  paid  to  the  loca- 
tion and  distribution  of  the  heating  surfaces.     Some  of  the 
most  important  factors  in  design  are  the  ratio  of  the  tube 
length  to  the  inside  diameter;  the  ratio  of  the  firebox  heating 


surface  to  the  total  heating  surface;  the  ratio  of  the  super- 
heating surface  to  the  total  heating  surface;  and  particularly 
the  relation  between  the  net  gas  area  through  the  tulles  and 
the  power  to  be  developed. 

In  Table  1  are  sho\\'n  some  of  the  most  important  data  on 
four  designs  of  Mikado  (2-8-2  type)  locomotives,  together 
with  the  ratios,  which,  to  my  mind,  are  important.  The  last 
two — the  ratio  of  the  air  inlet  through  the  ash  pan  and 
through  the  grates  to  the  grate  area — are  never  shown  and 
are  probably  considered  a  matter  of  no  importance;  but  I  am 
satisfied  that  the  lack  of  attention  paid  to  these  ratios  is  cost- 
ing our  railroads  a  lot  of  money. 

In  designing  the  locomotive  boiler  the  method  usually  fol- 
lowed is  to  determine  the  cylinder  horsepower  output  at  a 
piston  speed  of  1,000  ft.  per  min.  for  superheated  locomo- 


DlMENSIONS    AND     FACTORS    OF 


Flues, 
Tnl)es 


Road 

Tractive     effort 

Cylinders,   diarneter   and   stroke 

W'eiplit    f  n    drivers 

Tfital    weight    of    engine 

Cylinder     horsepower 

Boiler     pressure 

Boiler    type 

Boiler,   outside   diameter,    front    end 

Tubes,    numlier   and   diameter 

number   and    diam.eter 

and    flues,    lengt'h 

Heating    surface,    firebox 

Heating  surfacf.   tubes  and   flues 

Heating   surface,    superheater 

Heating  sr.rface,   total    (includir?  superheater)  . . . 

Net   pas  area  through  tubes  and  flues 

Grate     area 

Firebox    volume 

Air  inlets  through  ashpan  . 

Air  inlets  thrwigh   grates 

Weight  on  drivers  -^  total   weight 

Weight  on  drivers  -7-  tractive  effort 

Tctal   weight    -f-    tractive   effort 

Total  weight   -:-   cylinder  horsepo^ver 

Cylinder  horsepower  -r-   grate  area 

Cylinder  horsepower  -f-   ^as  area 

Tube  length   -f-   inside  diameter  of  tube 

Total  heating  snrface  -4-  cylinder  horsepower 

Superheater  surface  -7-  total  heating  surface 

Firebox  heating  surface   -=-  total  heating  surface. 

Firebc  X  volume   -7-   grate  area 

Air  inlet  through  grate  -r-  grate  area 

Air  inlet  through  ash  pan  -r-  grate  area 


TABLE  1 

OF  Typical  Mikado 

Locomotives 

7       %  -' 

G.  T. 

I.  C. 

..  .■        S.  A.L. 

Pcnn. 

51,600  1b. 

51,7001b. 

50,200  lb. 

57,850  lb. 

27  in.  bv  30  m. 

27  in.  bv  30  in. 

27  in.  by  30  in.      ' 

27  in.  bv  30  ii 

204,700  lb. 

218.300  lb. 

208,000  lb. 

2.i  5,800  lb. 

272,100  lb. 

282,7001b.  • 

■>.~    282.0001b. 

315.000  lb. 

2.296 

2.296 

2.230 

2,690 

175  !b. 

1751b.      ■■ 

170  1b. 

205  1b. 

W.  T. 

Straight    " 

..  .      Ext.  W.  T. 

Belpaire 

74  in. 

82  in. 

■:.:             74  in. 

80'/^  in. 

240-2-in. 

262-2  in.      •■. 

230-2  in. 

237-2l>i  in. 

32-5^  in. 

36-5  f^  in. 

32~5H  in. 

4O-SV2  in. 

20  ft.  0  in. 

20  ft.  6  in. 

20  ft.  0  in. 

19  ft.  Oin. 

-  249.8  SQ.  ft. 

272.2  sq.  ft.    . 

.  ,         247  sq.  ft. 

302  sq.  ft. 

•  /   3,400  sq.  ft. 

3,834sq.  ft.  • 

-■■      3.295  sq.  ft. 

3,716  sq.  ft. 

769  sq.  ft. 

887  sq.  ft. 

760  sq.  ft. 

1,172  sq.  ft. 

4,418.8  sq.  ft. 

4,993.2  sq.  ft. 

4,302  sq.  ft. 

5,190  sq.  ft. 

6.39  sq.  ft. 

7.06  sq.  ft.    . 

.      6.23  sq.  ft. 

8.44  sq.  ft. 

56.5  sq.  ft. 

70.4  sq.  ft.  :-.. 

.    >:■      63.2  sq.ft. 

70.0  sq.  ft. 

■^      ■.                   >■•••••• 

427  cu.  ft. 

'<■ 

■* 

8.44  sq.  ft. 

•   •■«••■• 

19.43  sq.  ft. 

0.752 

0.772 

0.737 

0.749 

3.97 

4.22 

4.14 

4.11 

5.27 

5.47 

5.62 

5.45 

119 

123         .r 

--             127 

117 

40.6 

32.6 

35.3 

38.4 

359 

325 

3S8 

319 

137 

140 

137 

114 

1.92 

2.17 

1.93 

1.93 

17.4 

17.7 

17.6 

22.58 

5.65 

5.45         ■- 

5.74 

5.81 
6.10 

•-■;.'.              

28.8 

"'                    ......a. 
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tives,  and  from  this  figure  determine  the  grate  area  on  the 
supposition  that  one  horsepower  hour  requires  3^  lb.  of  coal, 
the  maximum  allowable  rate  of  combustion  being  120  lb.  of 
coal  per  square  foot  of  grate  per  hour.  The  total  steam  re- 
quired per  hour  is  obtained  by  multiplying  the  cylinder  horse- 
power by  20.8  for  superheated  locomotives,  and  the  amount 
of  heating  surface  required  to  give  this  evaporation  is  based 
on  the  Coatesville  test  which  showed  55  lb.  evaporation  per 
square  foot  of  firebox  heating  surface,  and  about  10  lb.  for 
tube  heating  surface. 

I  am  satisfied  that  these  evaporation  figures  can  be,  and 
often  are,  greatly  exceeded  in  locomotive  practice,  and  that 
the  main  problem  is  to  design  a  firebox  that  will  liberate  the 
heat;  then  provide  sufficient  gas  area  to  enable  the  firebox  to 
free  itself  of  the  gases  of  combustion,  without  unduly  high 
drafts;  and  last,  to  determine  the  correct  proportion  between 
the  diameter  and  length  of  the  tubes.  A  logical  method  for 
the  design  of  locomotive  boiler  would  be  about  as  follows: 

Cylinder  horsepower,  according  to  the  American  Locomo- 
tive Company  method  ^  .0229  x  P  x  A  where 

P  is  equal  to  boiler  pressure  and 

A  is  equal  to  the  area  of  one  cylinder  in  square  inches. 
Cyl.  h.p.  X  3.2 

Grate  Area  =  — for  Coal  of  14,000  B.t.u. 

120 

If  coal  of  inferior  quality  is  to  be  burned  it  is  necessary  to 
bum  more  of  it  in  order  to  get  the  same  heat  output,  and  if 
the  poorer  coal  is  to  be  burned  with  the  same  degree  of  effi- 
ciency it  is  necessary  to  keep  the  rate  of  combustion  down  to 
120  lb.,  which  requires  a  larger  grate.     Therefore  the  grate 

Cyl.  h.p.  X  .37 

area  should  be  equal  to 

1000  B.t.u.  in  coal 
With  poor  Western  coal  running  11,000  B.t.u.,  this  gives  a 
rather  large  grate  area,  but  as  most  heavy  engines  are  now 
being  stoker-fired  there  is  no  logical  reason  why  the  larger 
grates  should  not  be  used.  Of  course,  the  argument  against 
the  larger  grate  is  that  it  increases  the  standby  losses.  If  a 
locomotive  is  designed  to  adorn  the  terminal  tracks  and  sid- 
ings the  argument  is  effective;  but  if  it  is  designed  to  haul 
heav>'  trains  at  fair  speeds  and  at  the  same  time  to  burn  a 


the  total  weight  of  gas  formed.  Thus  at  the  rate  of  170  lb. 
of  coal  per  square  foot  of  grate  per  hour  only  10,800  lb.  of 
gas  pass  through  each  square  foot  of  tube  and  flue  opening. 
It  is  possible  that  even  a  greater  weight  of  gas  could  be  put 
through  each  square  foot  of  opening  without  unduly  increas- 
ing the  draft;  but  I  have  no  accurate  data  as  to  this.  Using 
10,800  lb.  as  a  base  figure,  however,  the  net  gas  area  re- 
Cyl.  hp.  X  3.2  X  10.35  Cyl.  hp. 

quired  is =  

10,800  330 

Having  determined  the  gas  area  required  this  would  be  ap- 
portioned between  the  superheater  and  the  smaller  tubes  as 
follows,  using  40  per  cent  of  the  area  for  superheater  flues: 

Gas  area  in  sq.  in.  x  0.4 
No.  Units  5  5^  in.  Flues  =  


No.  Units  Sy%  in.  Flues 


11.78 
Gas  area  in  sq.  in.  x  0,4 

10.78 


The  remaining  60  per  cent  of  gas  area  goes  to  be  used  for  the 

2  in.  or  2J4  in-  tubes. 

Remaining  gas  area  in  sq.  in. 

No.  Tubes  =  

Area  of  one  2  in.  or  2^4  in.  tube 

The  length  of  the  tubes  should  not  be  in  excess  of  1 20  times 
the  inside  diameter.  While,  personally,  I  think  that  110  is  a 
better  ratio,  I  have  used  the  larger  figure  to  be  conservative. 
A  2-in.  tube  with  1^  in.  inside  diameter  would,  therefore, 
be  17  ft.  6  in.  long,  and  a  2^  in.  tube  with  2  in.  inside 
'diameter  would  be  20  ft.  long.  The  use  of  the  shorter  tubes 
in  long  wheel  base  engines  of  the  Mikado,  Pacific  and  Santa 
Fe  types  would,  of  course,  necessitate  longer  combustion 
chambers,  and  this,  to  my  mind,  is  an  advantage.  I  would 
make  the  combustion  chamber  as  long  as  necessary  to  connect 
the  tubes  with  the  firebox. 

In  Table  2  are  shown  the  same  locomotives  as  in  Table  1, 
with  the  boilers  figured  according  to  the  method  above  out- 
lined and  some  of  the  resulting  ratios.  Different  grades  of 
fuel  have  been  used  for  the  four  roads  in  order  to  illu«;trate 
their  effect  on  the  grate  area.  The  ratios  between  the  grate 
area  and  heating  surface  have  not  been  shown,  as  with  the 


^  .,  TABLE  2 

LoCOMOTtVES   AS    REDESIGNED    BY    SUGGESTED    RATIOS 

Ro.i<l  G.  T.  I.  C.  S.  A.  L.  Penn. 

Tractive    effort 51,600  1b.  51,7001b.  50,200  lb.  57,850  lb. 

Cylinders,    diameter   and    stroke 27  in.  bv  30  in.  27  in.  bv  30  in.  27  in.  by  30  in.            27  in.  by  30  in. 

Boiler     pressure 175' lb.  17S"lb.  1701b.  205.1b. 

Cjdinder   horsepower 2,296  2.296  2,230  2,690 

B.  t  u.  per  lb.  of  fuel  nsed 12,500  12,000  13,500  14,250 

Grate    area 68  sq.  ft.  70.8  sq.  ft.  61.1  ?q.  ft.  70  sq.  ft. 

Net  gas  area,  sq.  ft    =  cylinder  horsepower  -r    330 6.96  6.96  6.76  8.15 

Tubes,   number  .ind  diameter 256-2  in.  256-2  in.  246-.?  in.  290-2-in. 

Fhies,    number    and    diameter 36-51^  in.  36-5 >^  in.  36-5^  in.  44-5 Ji  in. 

Tubes  and  flues,   leneth 17  ft.  6  ip.  17ft.6in.  17  ft.  6  in.  17  ft.  6  in. 

Firebox    heatinic    surface,    approx 290  sq.  ft.  320  sq.  ft.  2g7  sq.  ft  330  sq.  ft. 

Tube  and  flue  heating  surface,  approx 3,2.?0  sq.ft.  .■<^230  sq.  ft.  3.140  sq.  ft.  3,740  sq.  ft. 

Superheatintj    surface,    .-ipprox 720  sq.  ft.  720  sq.  ft.  720  sq.  ft.  1,188  sq.  ft. 

Heating  surface,   trtal    (including  superheater) 4,240  sq.  ft.  4.270  sq.  ft.  4,147  sq.  ft.  5,258  sq.  ft. 

*     "         Firebox  volume    'SOcu.  ft.  "60  cu.  ft.  "50  cu.  ft.  457  cu.  ft. 

Totai  heating  surface   -r-   cylinder  horsepower 1.85  1.86  1.86  1.95 

Superhe. '.-r  surface   —   total  heating  surface 17.00  17.00  17.3  22.6 

Firebr.x  heating  surface   -:-  total  heating  surface 6.84  7.49  6.92  6.27 

•The    firebox    volumes    unde'    the    first    three    locomotives    could    not    be  shown,  due  to  lack  of  data;  but  shortening  the  tube."  to  17  ft.  6  in.  length 
increases  the  present  firebox  volume  by  the  amount  shcnvn. 


poor  quality-  of  coal  efficiently,  the  larger  grate  will  prove 
more  economical  than  the  smaller  one,  regardless  of  the 
standby  losses. 

Having  determined  the  grate  area  the  question  of  net  gas 
area  through  the  flues  should  next  be  considered. 

According  to  the  best  information  available  when  firing  a 
high  grade  Pennsylvania  coal  at  the  rate  of  combustion  of  1 20 
lb.  of  corl.  there  is  formed  about  10.35  lb.  of  gas  for  each 
pound  of  coal  fired,  which  equalled,  in  the  particular  locomo- 
tive, 9,660  lb.  of  gas  per  hour  per  square  foot  of  flue  open- 
ing. At  higher  rates  of  combustion  there  is  a  decrease  in 
weight  of  gas  per  pound  of  coal,  and  but  a  slight  increase  in 


above  method  of  boiler  design  differences  in  such  ratios  would 
only  indicate  a  difference  in  the  B.t.u.  content  of  the  fuel. 

It  will  be  noted  that  no  mention  has  been  made  of  cylinder 
volume,  nor  have  any  ratios  been  shown  containing  this 
item,  as  it  is  of  no  importance  and  should  be  replaced  by 
the  cylinder  horsepower. 

The  ratio  of  firebox  volume  to  grate  area  should  be  at  least 
six  and  as  much  greater  as  is  possible  to  obtain. 

I  have  not  made  any  calculations  as  to  the  increase  or  de- 
crease in  weight  of  boilers  which  would  be  brought  about  by 
the  suggested  methods  of  designing,  but  this  should  differ  but 
little  frOTo  the  results  when  following  present  practice. 
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European  View  of  Steel  vs.  Copper  Fire -Boxes* 

Extensive    Tests    on    the    Orleans    Railroad 
Demonstrate   Superiority   of   Steel   Fireboxes 

BY  PAUL  CONTfi 


IT  can  be  said,  in  a  general  way,  that  the  fire-boxes  erf  the 
boilers  of  locomotives  are  made  of  steel  in  the  United 
States,  whereas  almost  everywhere  else  they  are  made  of 
copper,  particularly  in  Europe.  It  cannot  be  given  as  a 
reason  for  the  greater  use  of  copper  that  this  metal  is  a  better 
conductor  of  heat.  The  trials  made  by  the  Pennsylvania 
Railroad,  at  Altoona,  with  locomotives  equipped  with  steel 
fire-boxes  showed  that  the  heating  surface  gave  forth  as  much 
heat  in  the  case  of  these  fire-boxes  as  with  the  fire-boxes  of  the 
boilers  made  of  copper,  and  it  is,  moreover,  a  well  known 
fact  that  the  power  of  the  boilers  was  not  diminished  when 
copper  tubes  were  replaced  by  steel.  As  far  as  the  ease  of 
making  repairs  is  concerned,  this  is  about  the  same  with  the 
steel  as  with  the  copper  fire-boxes,  and  it  can  even  be  said 
that,  since  the  practical  use  of  autogenous  welding,  repairing 
is  easier  with  the  steel  than  with  the  copper  fire-boxes. 
In  Europe  extensive  trials  at  replacing  copper  fire-boxes 


Fig.   1 — "Trick    Feeds"    Used   on    Locomotives   of  the   Paris-Orieans 

with  Steel  have  failed  because  the  steel  fire-boxes  suddenly 
cracked  either  in  the  middle  of  the  plates  or  else  fissures  ap- 
peared radiating  from  the  rivet  holes,  and  these  accidents 
appeared  to  be  the  result  of  the  rapid  cooling  of  the  plates. 
We  were,  therefore,  led  to  conclude  that,  in  order  to  main- 
tain the  steel  fire-boxes  in  good  condition,  it  was  necessary  to 
avoid  submitting  them  to  any  rapid  change  in  temperatures, 
and  the  reason  the  Americans  were  able  to  continue  to  use 
steel  fire-boxes  was  because  of  the  special  precautions  which 
they  must  have  taken  to  avoid  these  rapid  changes  and  which 
we  in  Europe  knew  nothing  about.  During  a  trip  for  study 
to  the  United  States,  we  were  able  to  examine  these  precau- 
tions closely,  and  we  found  that  they  could  be  summed  up  in 
two  definite  rules: 

1.  The  boiler  should  never  be  washed  except  with  hot 
water  and  it  should  also  never  be  filled  e?ccept  with  hot  water. 

2.  The  formation  of  scale  on  the  lining  of  the  fire-box 
should  be  avoided  as  much  as  possible. 

The  washing  and  the  filling  with  hot  water  is  now  per- 
formed in  the  large  American  terminals  by  using  fixed  pipes 
fed  by  special  boilers.  In  terminals  of  lesser  importance, 
the  injector  of  an  engine  under  steam  is  used.  It  was  there- 
fore necessary  before  renewing  the  trials  of  the  steel  fire-box 
on  the  Orleans  railroad,  to  begin  by  spreading  the  practice  of 
washing  and  filling  the  boilers  with  hot  water,  either  by  em- 
ploying the  injector  of  a  locomotive  under  steam,  or  by  some 
other  means.     It  was  only  when  this  custom  had  been  gen- 

•  Abstract  of  an  article  appcarinjt  in  the  Revue  Generale  des  Chemins  de 
Fer.  Mr.  Cont<  is  a  naval  constructing  engineer  and  also  assistant  chief 
engineer  of  the  Central  Office  for  the  Study  of  French  Railway  Eqtiipment. 


erally  adopted  on  the  railroad  that  we  were  able  to  again 
take  up  the  trials  of  the  steel  fire-boxes. 

These  trials  began  in  1907.  In  order  to  carry  them  out 
under  the  best  conditions,  the  12  fire-boxes  put  into  service 
from  1907  to  1908  were  ordered  in  the  United  States  and 
delivered  completely  erected.  The  staybolts  were  also  made 
from  charcoal  iron  bars  from  the  United  States.  Further- 
more, in  order  to  avoid  as  far  as  possible  the  formation  of 
scale  on  the  lining  of  the  fire-box,  it  was  decided  to  use  in 
connection  with  the  trial  boilers  a  special  system  of  steam 
feeding  which  allows  the  water  employed  for  fiUing  to  be 
heated  by  the  steam  of  the  boiler  to  a  temperature  near  that 
of  the  saturated  steam. 

"Trick  Feeds"  on  the  Orleans  Railroad 

This  very  simple  system,  called  on  the  Orleans  railroad 
"Trick  Feeds,"  is  composed  merely  of  a  tray  placed  inside 
the  body  of  the  boiler  shell  above  the  normal  level  of  the 
water,  and  on  which  the  water  for  filling  the  boiler  falls. 
(See  Fig.  1.)  The  water  spreads  out  in  a  thin  layer  on  the 
tray  before  running  into  the  boiler,  is  heated  by  the  contact 
with  the  steam  and  the  scale  falls  off  in  small  particles  which 
drop  on  the  tray  or  run  along  the  walls  of  the  barrel  to  its 
bottom.  The  crystallizing  of  the  scale  on  the  walls  of  the 
boiler  and  particularly  on  those  of  the  fire-box  is  thus 
avoided.  It  is  naturally  necessary  to  place  a  handhole  out- 
side the  cylinder  and  above  the  tray  in  order  to  allow  the 
complete  cleaning  of  the  tray. 

These  "Trick  Feeds"  have  been  placed  on  all  the  locomo- 
tives of  the  Orleans  railroad  constructed  since  1906  with 
copper  or  steel  fire-boxes  and  have  never  been  the -cause  of 
any  trouble.  The  boilers  show  a  minimum  amount  of  scale. 
Furthermore,  by  heating  the  supply  water  to  the  temperature 
of  the  water  of  the  boiler,  an  equal  temperature  is  obtained 
at  all  points  of  the  boiler  and  in  this  way  the  formation  of 
colder  zcmes  is  avoided  in  the  bottom  of  the  barrel  and  in 
the  water  legs.  We  also  noticed  that  with  the  engines 
equipped  with  "Trick  Feeds"  the  lapse  of  time  between  heavy 
boiler  repairs,  such  as  the  replacing  of  the  tube  sheet  or  the 
fire-box,  was  noticeably  longer  than  with  the  locomotives  of 
the  series  constructed  before  that  time  and  which  were  not 
so  equipped;  but  as  different  types  of  locomotives  were  con- 
cerned we  were  unable  to  draw  definite  conclusions. 

Story  of  the  Tests 

The  first  use  of  steel  fire-boxes  was  made  in  1907  and 
1908  on  12  locomotives,  six  of  which  were  of  the  2-4-6  type 
with  a  grate  surface  of  18.4  sq.  ft.  and  six  of  the  0-8-0  type 
with  a  grate  surface  of  18  sq.  ft.  As  this  trial  gave  good  re- 
sults, it  was  continued  and  in  1909  and  1910  steel  fire-boxes 
were  placed  on  27  boilers,  16  on  2-4-2  type  locomotives  and 
11  on  0-8-0  type  locomotives  of  the  same  sort  as  previously. 
In  1914,  40  more  were  added.  In  1915,  it  was  decided  to 
replace  with  composite  fire-boxes  (rear  plate  only  of  copper) 
the  copper  fire-boxes  of  the  old  locomotives  which  had 
reached  the  limit  of  their  service.  Finally  in  1918  and  1919 
the  Orleans  railroad  put  into  service  150  Mikado  locomo- 
tives constructed  in  the  United  States  with  fire-boxes  en- 
tirely of  steel.  At  the  end  of  1917  the  Orleans  railroad  had 
in  ser^'ice  nine  tube  plates  or  composite  fire-boxes  on  the 
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four-cylinder  compound  engines  and  160  fire-boxes  of  steel  or 
composite  on  the  old  locomotives. 

Results  of  the  Trials 

As  regards  heat  transmission  it  was  found  that  there  was 
no  difference  between  similar  locomotives,  whether  the  fire- 
boxes were  of  steel  or  of  copper.  From  the  point  of  view  of 
upkeep,  the  trials  showed  a  noticeable  advantage  in  favor  of 
the  steel  fire-boxes.  In  general  the  steel  fire-boxes  gave  very 
good  results.  The  locomotives  of  the  2-4-2  and  0-8-0  types 
had  the  door  frames  and  the  frames  of  the  openings  of  solid 
forged  iron  which  were  retained.  The  result  of  this  was  that 
the  part  of  the  rear  plate  in  contact  with  the  frames  was  not 
heated  by  the  water  of  the  boiler.  With  the  copper  plate  this 
arrangement  does  not  give  much  trouble.  The  edge  of  the 
plate  bums  gradually,  but  only  cracks  after  a  long  while,  and 
a  piece  can  be  added  to  the  rear  plate  around  the  frames  of 
the  door  after  a  certain  number  of  years.  It  is  not  the  same 
when  the  rear  plate  is  made  of  steel.  At  the  end  of  a  few 
years  we  noticed,  as  in  the  case  of  the  Paris,  Lyons,  Medi- 


Mikado  engines  in  1917,  we  constructed  the  fire-box  entirely 
of  steel,  taking  the  precaution,  however,  to  protect  the  part  of 
the  plate  in  contact  with  the  door  by  a  flame-shield  and 
abolishing  the  small  openings  of  this  door.  As  the  boilers 
were  new,  we  took  advantage  of  this  fact  to  adopt  a  type  of 
door  opening  in  towards  the  fire-box  which  made  it  easier  to 
install  a  proper  flame-shield  as  mentioned  above. 

As  regards  the  40  composite  fire-boxes  installed  in  1914, 
at  the  end  of  1918,  we  found  trouble  only  in  the  case  of  three 
fire-boxes  of  locomotives  of  the  0-8-0  type  resulting  fron 
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Fig.  2— Results  of  Tests  of  1907-1908 

terranean  trials  in  1893,  that  cracks  showed  themselves  in  the. 
part  of  the  plate  in  contact  with  the  frame.  These  tests  ex- 
tending over  a  period  of  11  years  showed  that  in  cases  where 
solid  frames  were  used  for  the  door  openings,  it  was  prefer- 
able to  make  the  rear  plate  of  copper,  and  since  1914  all 
the  steel  fire-boxes  installed  in  our  locomotives  under  these 
ccMiditions  were  composite  fire-boxes.  We  have  not,  however, 
abandoned  the  idea  of  constructing  complete  fire-boxes  of 
steel,  and  in  the  new  spare  boilers  for  locomotives  of  the 
0-6-0  type  put  into  service  in  1918,  as  well  as  in  the  150 
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Fig.    3— Results   of  Tests   of   19r9-1910 


circumstances  which  are  worth  while  relating  in  order  to 
?hovv  the  ease  with  which  steel  fire-boxes  are  affected  by 
cold.  In  these  three  locomotives  from  the  Tessonnieres 
Terminal,  with  composite  fire-boxes,  cracks  were  found  at 
the  same  time  in  1916,  in  their  sides,  and  in  one  of  them  in 
the  tube  plate,  opposite  the  handholes  for  the  washing  of  the 
outside  envelope.  An  examination  was  made  and  it  was.  found 
that,  in  order  to  easily  do  the  washing,  it  was  necessary  to 
move  the  engines  out  of  the  terminal,  and  that  the  prevailing 
wind,  which  is  very  strong  in  that  region,  came  from  such  a 
direction  when  the  locomotive  was  at  the  wash-stand  that  it 
blew  directly  through  the  holes  for  washing  and  struck  the 
plate  opposite  as  soon  as  the  cover  was  detached.  As  these 
cracks  only  occurred  on  one  side  of  the  engine,  and  always 
the  same,  it  was  proved  that  it  was  certainly  the  action  of  the 
wind  which  caused  the  cracks. 

Lasting  Qualities  of  Steel  and  Copper  Fire-Boxes 

The  criterion  for  judging  the  wearing  qualities  of  a  fire- 
box is  the  distance  traveled  by  the  locomotive  between  the 
time  the  fire-box  is  installed  and  when  it  is  replaced.  As 
this  distance  is  very  great,  both  for  the  copper  and  for  the 
steel  fire-boxes,  we  have  had  to  limit  ourselves  to  comparing 
the  distance  traveled  between  the  time  of  putting  into  service 
and  the  replacing  of  the  tube  plate,  this  plate  being  usually 
the  first  part  which  has  to  be  replaced  in  a  fire-box. 

Six  steel  fire-boxes  were  installed  in  1907  and  1908  on 
passenger  engines  of  the  2-4-2  type.    Up  to  the  present  time 
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no  tube  plate  has  been  replaced.  The  average  distance 
traveled  by  the  six  engines  was  257,375  miles  at  the  end  of 
1917.  During  the  same  period,  1907  and  1908,  46  copper 
nre-boxes  or  tubular  plates  were  installed  on  the  other  loco- 
motives of  the  same  series.  Out  of  the  46  plates,  38  had  been 
replaced  and  the  average  distance  traveled  by  these  46  en- 
gines, at  the  end  of  1917,  with  the  fire-boxes  or  tube  plates 
installed  in  1907  and  1908,  was  225,000  miles.  Out  of  the 
six  steel  fire-boxes  placed  on  the  locomotives  of  the  0-8-0 
t}pe,  two  tube  plates  were  replaced  after  traveling  an  average 
distance  of  130,000  miles.  The  average  distance  traveled 
by  the  six  fire-boxes  was  159,375  miles  at  the  end  of  1917. 
During  the  same  period,  1907  and  1908,  43  copper  fire- 
boxes or  tube  plates  had  been  installed  on  locomotives  of  the 
san>*  series.  Thirty-seven  have  been  replaced  at  the  present 
time  and  the  average  distance  traveled  by  these  43  fire-boxes 
or  plates  was  153,750  miles  at  the  end  of  1917. 

The  curves  (Fig.  2),  which  show  the  distance  traveled 
at  the  end  of  1917  by  all  the  plates,  furnish  an  idea  of  the 
service  given  by  the  copper  and  by  the  steel  plates. 

Sixteen  steel  fire-boxes  were  installed  in  1909  and  1910 
on  engines  of  the  2-4-2  type.  Up  to  the  present  time  only 
one  tube  plate  had  been  replaced  after  traveling  138,750 
miles.  The  average  distance  for  these  16  fire-boxes  was 
194,375  miles  at  the  end  of  1917.  During  this  same  period 
— 1909  and  1910 — 63  copper  plates  or  fire-boxes  had  been 
placed  on  locomotives  of  the  same  series.  At  the  present  time 
34  plates  have  been  replaced  and  the  average  distance 
travelled  at  the  end  of  1917,  by  the  63  plates  or  fire-boxes 
was  179,375  miles. 

Eleven  steel  fire-boxes  were  replaced  during  the  same 
period  on  locomotives  of  the  0-8-0  type.  Two  fire-boxes  were 
replaced  after  making  an  average  of  194,375  miles.  The 
average  mileage  made  by  the  11  fire-boxes  was  136,250 
miles  at  the  end  of  1917.  During  this  same  period,  1909  to 
1910,  38  copper  plates  or  fire-boxes  were  installed  on  en- 
gines of  the  same  series.  Fourteen  tube  plates  have  already 
been  replaced  and  the  average  distance  of  the  38  tube  plates 
or  fire-boxes  at  the  end  of  1917  was  129,375  miles. 

The  curves  in  Fig.  3  show  the  comparative  mileage  made 
by  the  copper  and  the  steel  plates. 

Effect  of  Scale  on  Steel  and   Copper  Fire-Boxes 

Contrary  to  what  might  have  been  expected  at  first  thought, 
we  noticed  no  particular  effect  on  the  steel  fire-boxes  caused 
by  the  nature  of  the  water.  We  found  no  corrosion  in  the 
case  of  the  fire-boxes  filled  with  water  of  a  nature  likely  to 
corrode  the  tubes.  Furthermore,  in  the  case  of  the  steel  or 
composite  fire-boxes  in  service  in  the  terminals  of  the  rail- 
road, particularly  at  Etampes  and  Capdenac  where  the  water 
is  very  calcareous  and  contains  a  large  percentage  of  cal- 
careous salts,,  we  noticed  no  formation  of  scale  and  no  diffi- 
culty arose  while  in  service,  whereas  the  copper  fire-boxes, 
fed  with  the  same  water,  showed  abnormal  wear  and  cracks 
between  the  holes  of  the  tubular  plates.  We  must  add  that, 
during  the  war,  a  certain  number  of  engines  of  the  0-8-0 
type  were  used  in  the  field  service,  particularly  on  the  Nord 
railroad  where  the  water  is  Very  calcareous.  In  spite  of  the 
special  conditions  under  which  these  locomotives  were  used, 
no  trouble  with  the  fire-boxes  has  been  brought  to  our 
attention. 

It  should  be  stated  in  connection  with  these  tests  that  the 
steel  fire-boxes  were  installed  under  the  same  conditions  as 
the  copper  ones,  without  taking  any  special  precautions.  The 
rods  were  rivetted  at  the  two  ends  and  given  a  head  slightly 
reduced  in  size,  without  receiving  the  usual  finish  of  the 
copper  rods.  The  assembling  of  the  tubes  in  the  tube  plates 
^'as  done  by  the  American  method:  that  is  to  say,  by  insert- 
i'^g  a  thin  plate  of  copper  between  the  tube  and  the  plate  and 
then  expanding  the  tubes  driving  them  into  the  plate  and 
turning  down  the  edges. 


This  method  gave  the  best  of  results,  and  when  the  work 
is  well  done  it  is  unnecessary  to  touch  it  again. 

Conclusions 

As  a  result  of  the  very  thorough  trials  which  we  have  just 
described,  we  are  convinced  that  by  using  the  special  pre- 
cautions, which  we  have  mentioned  in  this  article,  steel  or 
composite  fire-boxes  can  be  substituted  for  copper  ones.  It 
would  even  seem  that  the  length  of  service  of  steel  fire-boxes 
were  greater  than  that  of  the  copper  ones.  Moreover,  as  the 
steel  fire-boxes  are  much  lighter  and  cheaper  than  those  of 
copper,  this  conclusion  is  of  the  greatest  importance.  We 
draw  attention  again,  however,  to  the  absolute  necessity, 
before  making  a  trial  or  installing  a  large  number  of  steel  or 
composite  fire-boxes  on  a  railroad,  of  beginning  by  making  it 
a  general  custom  to  do  the  washing  and  the  filling  of  the 
boilers  with  hot  water,  in  order  that  this  may  be  the  general 
practice,  before  putting  the  steel  fire-boxes  into  service.  A 
locomotive,  as  a  matter  of  fact,  has  to  go  to  several  terminals 
of  the  railroad.  The  washing  and  filling  with  hot  water 
should  therefore  be  a  general  custom  at  all  points.  Other- 
wise one  would  run  the  risk  of  putting  the  fire-box  out  of 
service  by  one  single  washing  with  cold  water  done  under 
bad  conditions. 
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Chart  Gives  Power  of  Belts 
BY  W.  F.  SCHAPHORST 

The  accompanying  chart  will  be  found 
handy  by  belt  men,  or  purchasers  of  belts, 
for  figuring  the  belt  width  necessary  to 
transmit  any  given  power  knowing  the 
horsepower  that  is  to  be  transmitted  and 
knowing  the  speed  of  the  l)elt.  Likewise 
if  the  belt  width  and  speed  are  known  the 
horsef>ower  can  be  determined,  or  if  the 
belt  width  and  horsepower  are  known,  the 
speed  at  which  the  belt  should  be  run  is 
easily  found. 

For  example,  it  is  desired  to  transmit  10 
hp.  through  a  single  leather  belt,  the  belt 
speed  to  l>e  3,000  ft.  per  min.  With  a  sheet 
of  paper  find  the  distance  from  the  10  in 
column  A'  of  the  chart  illustrated  to  the 
3,000'  in  column  B.  Then  step  off  the 
same  distance  upward  from  the  10  in  col- 
umn A  to  a  point  in  column  B  and  find  the 
answer — 3   in.  wide. 

Again  if  we  have  a  belt  4  in.  wide  and 
wish  to  transmit  20  hp.  with  it,  what  must 
be  the  speed  of  the  belt?  With  the  same 
sheet  of  paper  measure  the  distance  from 
the  4,  column  Bf  to  the  20,  column  A. 
Then  from  the  20,  column  A,  measure 
downward  the  same  distance  to  a  point  in 
column  B  and  there  is  the  answer — 4,000 
ft.  per  min. 

Suppose  that  a  9-in.  single  belt  is  run- 
ning at  2.000  ft.  per  min.  What  horse- 
power will  it  transmit?  Find  the  mid- 
point between  the  9,  column  B,  and  the 
2,000,  column  B.  Directly  opposite  the 
mid-point  in  column  A  is  the  answer — 22.5 
hp.  An  easy  way  in  which  to  find  the  ex- 
act mid-point  is  to  lay  a  sheet  of  paper 
along  column  B,  the  upper  comer  being 
exactly  opposite  the  9-in.  column  B.  Make  a  mark  on  the 
sheet  of  paper  opposite  the  2,000,  column  B.  Then  fold  the 
paper  bringing  the  upper  edge  down  to  the  mark  and  make 
a  crease  in  the  paper  at  the  mid-point. 
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Turntable   Indicating   Device 

BY    M.   A.   BOUYSOV 

Considerable  time  is  often  lost  at  terminals  in  shifting  a 
locomotive  back  and  forth  on  a  turntable  until  the  table  is  in 
balance  and  can  be  readily  revolved  without  unnecessary 
waste  of  power.  Moreover,  it  is  usually  necessary  to  have  a 
second  man  on  the  ground  to  signal  the  hostler  when  the 
locomotive  has  been  placed  correctly.  To  obviate  these  diffi- 
culties the  turntable  indicating  signal,  illustrated  in  Fig.  1, 
was  applied  in  April,  1921,  having  been  in  service  up  to  date 
with  good  results.  The  device  was  installed  after  an  accident 
due  to  failure  of  the  electric  generator  when  it  was  necessary 
to  operate  this  table  with  laborers.  During  this  time  it  was 
noticed  that  with  the  table  properly  balanced  it  could  be 


Fig.   1 — View  Showing   Indicator  Applied  at  Each   End  of  the 

Turntable 

handled  by  two  men  and  when  not  perfectly  balanced  it  re- 
quired from  six  to  eight  men  to  move  it. 

With  the  indicator  illustrated,  it  is  now  possible  to  tell 
when  the  table  is  balanced  without  the  common  practice  of 
having  an  additional  man  at  the  end  of  the  table  to  signal 
the  hostler.  Referring  to  Fig.  1  it  will  be  evident  that  one 
signal  is  placed  at  either  end  of  the  turntable  so  as  to  be 


visible  to  the  hostler  no  matter  which  way  the  locomotive  i^ 
turned.  The  signal  itself  is  a  three-position  signal,  with  bull'? 
eye  and  semaphore  blade.  With  the  table  balanced,  both 
blades  will  stand  in  a  horizontal  position  and  when  the  table 
is  unbalanced  the  flag  at  the  high  end  will  be  tipped  up,  that 
at  the  other  end  being  tipped  down.     The  construction  and 


Fig.  2 — The  Construction  of  the  Indicator  is  Evident  from  This  View 

operation  of  the  turntable  indicator  will  be  evident  from  a 
close  inspection  of  Fig.  2.  The  signal  is  operated  by  means 
of  a  vertical  rod  connected  at  its  lower  end  to  a  hinged  arm 
with  a  wheel  traveling  on  the  track.  When  a  locomotive 
comes  on  one  end  of  the  turntable,  that  end  goes  down,  but  the 
wheel  remaining  at  the  same  elevation  on  the  track  forms  a 
fulcrum  by  which  the  vertical  arm  is  pushed  up,  causing  the 
blade  to  take  a  position  below  the  horizontal.  The  relative 
proportions  of  wheel  diameter  and  arm  length  are  such  as  to 
bring  the  semaphore  blade  horizontal  when  the  turntable  is  in 
a  balanced  position.  With  the  construction  described  above 
it  is  evident  that  the  indicator  shows  accurately  whether  the 
turntable  is  balanced  or  not,  and  if  unbalanced,  which  way 
the  locomotive  will  have  to  be  moved  to  correct  this  condition 
and  facilitate  turning  the  table. 


An    Austrian    Compound,    Superheated    Passenger    Locomotive 


Container   Cars   in  Use   in   Poland 

An  interesting  modification  of  the  container  type  of  car, 
designed  for  all  classes  of  freight  service,  has  recently  been 
built  by  S.  Rodowicz  of  Warsaw,  Poland.  The  new  con- 
struction is  similar  in  principle  to  the  cars  that  have  been 
used  to  a  limited  extent  in  this  country,  though  of  more 
general  application.  The  design  provides  an  underframe 
equipped  with  trucks  which  can  be  utilized  for  hauling  any 
type  of  superstructure,  as  open-top  box,  closed  box,  platform, 
tank,  etc.  The  superstructures  are  interchangeable  on  the 
underframes  and  being  removable  can  be  transported  without 
unloading  and  reloading  from  origin  to  destination,  whether 
the  shipment  moves  over  standard  or  narrow  gage  railroads, 
by  truck  or  by  boat. 

The  construction  of  the  cars  is  plainly  shown  in  the 
drawings  and  photographs.  The  underframe  is  built  inte- 
gral with  two  two-wheel  trucks  and  has  a  substantial  center 
sill  and  end  sill  fitted  with  couplings  and  buffers.  Extending 
across  the  underframe  are  crossbearers,  to  the  upper  side  of 


Container     Car    with     One     Body     Removed     Showing     Details     of 

Underframe 

which  are  fitted  pressed  steel  members  of  trapezoidal  cross- 
section.  The  transverse  beams  in  the  bottoms  of  the  bodies 
are  spaced  so  as  to  fit  accurately  over  the  crossbearers,  pre- 
venting longitudinal  or  lateral  movement  between  the  body 
and  the  underframe.  One  of  the  photographs  shows  the 
underframe  fitted  with  two  bodies,  one  of  which  has  been 
removed.  The  second  photograph  illustrates  the  manner  in 
which  a  dump  body  can  be  removed  from  the  car  and  un- 
loaded directly  into  a  motor  truck. 
It  is  believed  by  using  this  type  of  car  the  investment  in 


equipment  can  be  reduced  materially  as  a  single  underframe 
is  sufficient  for  three  complete  superstructures.  While  one 
body  is  in  transit  on  the  underframe  one  will  be  loading  and 
another  unloading.  By  decreasing  the  number  of  units  it  is 
possible  to  make  each  unit  of  the  most  approved  construc- 
tion, provided  with  continuous  brakes,  without  increasing  the 


Dumping  the  Load  from  a  Container  Car  Onto  a  Motor  Truck 

investment  required  to  handle  a  given  toimage.  This  in  turn 
will  make  it  possible  to  increase  the  speed  of  freight  trains 
and  thereby  improve  the  performance  of  the  individual  cars. 


Henry  Ford   Comments   on   Car  Design 

In  an  interview  published  in  a  recent  issue  of  The  Naticai's 
Business,  Henr}'  Ford  stated  some  of  the  methods  whereby 
he  intended  to  improve  the  operation  of  the  railroads.  As 
his  criticisms  of  car  design  are  of  special  interest,  that  section 
of  the  interview  is  given  in  full  below. 

"The  second  step  would  be  to  remove  the  great  physical 
burden  of  the  railroads — needless  weight  of  rolling  stock- 
Overweight  of  rolling  stock  is  the  prime  mistake  on  the 
mechanical  side  of  railroading.  Engines  and  cars  are  four  or 
five  times  as  heavy  as  they  should  be.  A  freight  train  is  sev- 
eral times  the  weight  of  the  load  it  carries,  and  a  passenger 
train  is  20  times  as  heav}-.  This  dead  weight  must  be  moved 
whether  a  train  is  loaded  or  empt>'.  The  cost  of  pulling 
empty  trains  is  needlessly  large.  Contrast  this  with  the  effi- 
ciency of  the  bicycle  which  weighs  20  lb.  and  will  carry  a 
man  who  weighs  200  lb." 

"It  is  contended,"  the  interviewer  suggested,  "that  weight 
is  necessary  to  make  railroad  cars  hold  the  track." 
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Turnlahle    Iii(lifaliii«i;    Device 

BY    M.    A.    BOlYSt)V 

Considt-raljlf  lime  i?^  t)ftcn  lost  at  tt-miinals  in  sliifting  a 
IcKOiiiotive  back  and  fortii  on  a  turntable  until  the  table  is  in 
l>alance  and  can  be  readily  revolved  witliout  unnecessary 
waste  of  j)o\viT  Moreover,  it  i>  usually  necessary  to  have  a 
second  man  on  the  ground  to  sit^nal  the  hostler  when  the 
hxomotive  has  been  j)laced  correctly.  To  obviate  these  diffi- 
culties the  turntable  indicating  signal,  illustrated  in  Fig.  1, 
wa>  apidied  in  April.  1^^21.  having  been  in  service  up  to  date 
with  go(Kl  roults.  The  device  was  installed  after  an  accident 
due  to  failure  ()f  the  electric  generator  when  it  was  necessani- 
to  ojierate  this  table  with  laborers.  During  this  time  it  was 
noticed   that   with   the   talde  projierly   balanced   it   could   be 


Fig.    1 — View   Showing    Indicator   Applied   at   Each    End   of  the 

Turntable 

handled  In  two  men  and  when  not  perfectly  balanced  it  re- 
cjuired  from  six  to  eight  men  to  move  it. 

With  the  indicator  illustrated,  it  is  now  possible  to  tell 
when  the  table  is  balanced  without  the  common  practice  of 
having  an  additional  man  at  the  end  of  the  table  to  signal 
the  hostler.  Referring  to  Fig.  1  it  will  l)e  evident  that  one 
signal   is  placed    at   either  end   of   the  turntable   .so  as  to  be 


vi>ible  to  the  hostler  no  matter  which  way  the  locomotive  i 
turned.  The  signal  itself  is  a  three-position  signal,  with  bull": 
eye  and  semaphore  blade.  With  the  table  balanced,  botl 
blades  will  stand  in  a  horizontal  position  and  when  the  tabl 
is  unl)alanced  the  llag  at  the  high  end  will  be  tipped  up,  tha 
at  the  other  end  being  tipped  down.     The  construction  an. 


Fig.  2 — The  Construction  of  the  Indicator  Is  Evident  from  This  View 

operation  of  the  turntable  indicator  will  be  evident  from  a 
close  insjx'ction  of  Fig.  2.  The  signal  is  operated  by  means 
of  a  vertical  nxl  connected  at  its  lower  end  to  a  hinged  ami 
with  a  whiel  traveling  on  the  track.  When  a  locomotive 
( ()me>  on  one  end  of  the  turntable,  that  end  goes  down,  but  the 
wheel  remaining  at  the  same  elevation  on  the  track  forms  a 
fulcrum  liy  which  the  vertical  arm  is  pushed  up,  causing  the 
blade  to  take  a  position  below  the  horizontal.  The  relative 
proijortions  of  wheel  diameter  and  arm  length  are  such  as  to 
liring  the  semaphore  Idade  horizontal  when  the  turntable  is  in 
a  InilancHd  position.  With  the  con.struction  described  above 
it  is  evident  that  the  indicator  shows  accurately  whether  the 
turntable  is  balanced  or  not.  and  if  unbalanced,  which  wa} 
the  IcKomotive  will  have  to  be  moved  to  correct  this  condition 
.'.nd   facilitate  turnini;  the  table. 


An    Austrian    Compound,    Superheated    Passenger    Locomotive 


Container    Cars    in   Use    in    Poland  equipnunt  can  be  reduced  materially  as  a  sinulc  underframc 

is  suftkient  for  three  complete  super.-tructures.  While  one 
An  interesting  moditication  of  the  container  type  of  car,  \^^^fj^y  j^  j^  transit  on  the  underframe  one  will  l>e  loading  and 
de?igned  for  all  classes  of  freight  service,  has  recently  l)een  another  unloading.  By  decreasing  the  numl>er  of  units  it  is 
i.uilt  I)}-  S.  Rodowicz  of  Warsaw.  Poland.  The  new  con-  possible  to  make  eacli  unit  of  the  most  approved  construc- 
-truction  is  similar  in  principle  to  the  cars  that  have  been  j^ju^  prgvided  with  continuou.-  brake-,  without  increasing  the 
used  to  a  limited  extent  in  this  country,  though  of  more 
general  application.  The  design  provides  an  underframe 
c(iuipi)ed  with  trucks  which  can  be  utilized  for  hauling  any 
tvjie  of  superstructure,  as  <)[)en-top  box,  closed  box,  platform, 
tank,  etc.  Tlu-  superstructures  are  interchangeable  on  the 
underframes  and  being  removable  can  be  transjwrted  without 
unloading  and  reloading  from  origin  to  destination,  whether 
the  -hipmeni  moves  over  standard  or  narrow  gage  railroads, 
l>v  truck  or  by  l)oat. 

i  he  construction  of  the  cars  is  plainly  shown  in  the 
drawings  and  i)hotographs.  The  underframe  is  built  inte- 
■.,'ral  with  two  two-wheel  trucks  and  has  a  substantial  center 
-ill  and  end  sill  fitted  with  couplings  and  buffers.  Extending 
across  till'  underframe  are  crossbearers,  to  the  upjier  side  of 
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Dumping  the   Load   from   a   Container  Car   Onto   a    Motor  Truck 

investment  re<juired  to  handle  a  given  tonnage.  This  in  turn 
will  make  it  possible  to  increase  the  speed  of  freight  trains 
and  thereby  imf)rove  the  performatice  of  the  individual  cars. 


Container     Car     with     One     Body      Removed     Showing     Details     of 

Underframe 

v.hich  are  fitted  i)ressed  steel  mcml)ers  of  trapezoidal  cross- 
-ection.  The  transverse  beams  in  tiie  Ijottoms  of  the  bodies 
ire  spaced  so  as  to  fit  accurately  over  the  crossbearers,  pre- 
senting longitudinal  or  lateral  movement  between  the  body 
md  the  underframe.  One  of  the  photographs  shows  the 
inderframe  fitted  with  two  bodies,  one  of  wliich  has  been 
emoved.  The  .second  j)hotograph  illustrates  the  manner  in 
-vhich  a  dump  bod\-  can  be  removed  from  the  car  and  un- 
loaded directly  into  a  motor  truck. 

It  is  believed  by  using  this  tyjx"  of  car  the  investment  in 


Henry    Ford    C(unnienls    on    Car    Desijrn    - 

In  an  interview  published  in  a  recent  i.ssue  of  The  Nation's 
Husiness.  Henry  Ford  stated  >ome  of  the  methods  whereby 
Ik-  inteiuK'd  to  improve  the  o|)eration  of  the  railroads.  .\s 
Iiis  criticisms  of  car  design  are  of  sj)ecial  intere.<l.  that  .section 
of  the  inter\'ievv  is  given  in  full  lielow. 

'"The  second  step  would  l>e  to  remove  the  great  physical 
burden  of  the  railroads — -needless  weight  of  rolling  st(X:k. 
Overweight  of  rolling  slock  is  the  j)rime  mistake  on  the 
mechanical  side  of  railroading.  Engines  and  cars  are  four  or 
five  times  as  heavy  as  they  .-hould  l>e.  A  freight  train  is  sev- 
eral times  the  weight  of  the  load  ft  carries,  and  a  passenger 
train  is  20  times  as  heavy.  This  dead  weight  must  be  moved 
whether  a  train  is  loaded  or  empty.  The  cost  of  pulling 
emjny  trains  is  needlessly  large.  Contrast  this  with  the  effi- 
cieiUA  of  the  bicycle  which  weighs  20  11).  and  will  carry  a 
man  who  weighs  200  11)." 

"It  is  contended,"  the  inter\'iewer  suggested,  ''iliat  weight 
is  necessarv  to  make  railroad  cars  hold  the  track." 
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"Were  you  ever  arrested  for  speeding?"  Mr.  Ford 
countered.  "If  so,  the  cop  who  overhauled  you  was  mounted 
on  a  motorcycle  that  weighed  about  one-tenth  as  much  as  your 
car,  yet  it  was  speedier  than  you  were.  The  problems  of 
holding  the  rails  can  be  taken  care  of  in  redesign. 

"Here  is  an  example  of  redesign  in  freight  cars.  The  axle 
of  a  car  and  the  two  wheels  upon  it  operate  as  a  unit  almost 
as  though  they  were  one  piece.  When  the  car  goes  around  a 
curve  one  wheel  has  to  travel  farther  than  the  other.  Since 
they  are  on  the  same  axle  and  one  cannot  turn  without  the 
other,  this  makes  it  necessary  that  one  wheel  should  slip  on 
the  rail.  There  are  theoretical  compensations  which  it  is 
claimed  take  care  of  this  difference  of  distance  traveled  by 
wheels,  but  they  are  not  real  compensations.  The  axle  con- 
necting these  wheels  must  be  very  strong  to  force  the  slip.  To 
secure  this  strength  the  axle  must  be  very  thick  and  heavy. 

"What  we  have  set  out  to  do  is  to  design  an  axle  that  will 
allow  for  this  difference  in  the  distance  the  wheels  have  to 
travel,  that  will  make  the  slip  unnecessary.  We  have  already 
solved  the  problem.  But  in  doing  so  we  have  greatly  reduced 
the  weight  of  the  undergear  of  every  car. 

"We  are  not  governed  in  our  redesign  of  rolling  stock  by 
what  has  gone  before.  We  are  going  to  make  some  revolu- 
tionary changes.  We  find  that  the  present  t}pes  of  rolling 
stock  can  be  greatly  improved.  On  the  Detroit,  Toledo  & 
Ironton  we  are  using  up  the  old  types  of  engine  and  car,  but 
they  will  be  displaced  by  better  t>T3es.  We  will  patent  our 
new  designs  where  they  are  patentable,  but  we  will  do  this 
only  to  prevent  someone  else  from  doing  so.  Some  patents  are 
taken  out  to  prevent  the  free  use  of  ideas.  Our  patents  will 
guarantee  the  free  use  of  ideas.  We  will  never  proceed 
against  anybody  for  infringement  of  our  patents.  They  will 
belong  to  the  world.  Anybody  who  wants  to  can  use  any  im- 
provement we  make.  The  Ford  organization  has  never  pro- 
ceeded against  anybody  for  infringements  of  its  patents. 

"Great  weight  in  trains,  of  course,  calls  for  correspond- 
ingly heavy  rails  and  ties.  The  producers  of  iron  and  steel 
have  had  much  to  do  with  the  development  of  railroads.  The 
heavier  the  engine  and  the  heavier  the  rail,  the  greater  was 
the  consumption  of  steel  and  the  greater  profit  all  along  the 
line.  The  builders  of  rolling  stock  have  regarded,  or  have 
pretended  to  regard,  size  as  an  evidence  of  advancement. 
They  have  long  ago  passed  the  point  of  economy." 

"It  is  said,  Mr.  Ford,"  I  interjected,  "that  your  claim  of 
the  econrany  of  lighter  rolling  stock  is  an  undemonstrated 
theor)'.  How  do  you  know  that  it  would  be  more  economical?" 

"Well,"  he  replied,  "it  doesn't  do  much  good  to  talk  about 
it.  Anything  that  one  can  say  is  open  to  dispute  or  denial, 
but  whatever  one  actually  succeeds  in  doing  is  beyond  argu- 
ment. We  have  a  pretty  clear  idea  of  what  we  are  going  to 
do.  Once  it  is  done,  it  won't  need  any  explanation.  How- 
ever, you  have  got  hold  of  the  main  principles.  We  are 
hauling  around  too  much  dead  weight.  It  costs  money  to  do 
that.  The  public  has  got  to  the  point  where  it  cannot  pay  for 
dead  weight  and  live  freight,  too.    One  or  the  other  must  go. 


number  of  cars  that  were  being  cut  out  for  this  purpose  and 
wanted  me  personally  to  inspect  cars  at  different  points  to  see 
if  the  inspectors  were  justified  in  cutting  them  out.  In  almost 
all  the  cases  I  found  the  condition  of  the  cars  was  such  that 
the  inspectors  were  justified  in  doing  so.  My  greatest  sur- 
prise was  in  many  cases  that  the  cars  ever  reached  our  ter- 
minals in  such  bad  condition,  being  not  only  unsafe  to  run 
but  unsafe  for  the  lading. 

"I  could  go  into  considerable  detail  but  will  simply  give  the 
following  figures  taken  recently  from  our  records  for  a  period 
of  30  days:  Cars  cut  out  numbered  803;  of  these  750  were 
foreign  cars.  Of  these  cars  157  were  all-steel  or  steel  under- 
frame  with  defective  underframes  and  sills.  Of  the  re- 
mainder, 502  cars  had  wooden  sills,  broken  draft  timbers, 
burst  ends,  etc.,  and  the  balance  of  the  defects  were  broken 
hoppers,  bulged  ends  and  defective  trucks.  A  large  percent- 
age of  the  cars  were  of  light  construction  and  must  have  been 
in  bad  order  when  they  were  loaded. 

"The  remedy  is  that  no  car  should  be  loaded  at  a  terminal 
that  is  not  first  inspected  by  a  competent  car  inspector  as  to 
its  fitness  for  the  lading  intended  to  be  carried  in  it;  it  should 
also  be  inspected  for  the  condition  of  the  running  parts. 

"Some  few  years  ago  the  MCB  Association  proposed  that 
all  cars  should  l>e  inspected  and  carded  for  the  kind  of  lading 
they  were  intended  to  carry,  but  no  final  action  was  taken  as 
it  required  the  co-operation  of  the  transportation  department. 
If  the  railroads  would  take  some  action  to  this  end  it  would 
soon  bring  out  the  fact  that  there  are  many  thousands  of  cars 
not  fit  to  carry  ordinary  freight  unless  they  are  repaired  be- 
fore loiiding. 

"It  is  true  that  cars  have  been  known  to  be  transferred  and 
sent  back  to  the  receiving  line;  that  no  repairs  were  made  and 
the  cars  were  again  loaded  with  freight  and  sent  forward  by 
a  different  road.  Many  cases  have  been  brought  to  our  atten- 
tion where  we  have  been  offered  the  same  car  on  which  no 
repairs  had  been  made;  these  we  have  rejected  and  cut  out  the 
second  time.  Then  again  in  some  cases  on  the  first  transfer 
cf  the  car  it  was  loaded  with  grain  and  in  such  a  condition 
that  it  could  not  be  repaired ;  it  was  transferred  and  sent  back 
to  the  receiving  line,  where  it  could  be  loaded  with  lumber  or 
bricks  and  be  safe  for  that  class  of  lading. 

'.'The  A.  R.  A.  rules  have  defined  what  class  of  repairs 
should  be  made  to  cars  under  load  so  as  to  save  the  expense 
of  liability  of  damage  to  freight  in  transfer,  but  it  is  utterly 
impossible  in  many  cases  to  carry  out  A.  R.  A.  rules  and  make 
repairs  to  cars  under  load,  and  consequently  transfers  must 
Ije  made  to  save  delay.    . 

"Another  point  that  should  not  be  overlooked  is  that  during 
federal  control  where  cars  were  home  on  any  railroad,  we  had 
a  great  many  light  capacity  cars  running  over  the  system  that 
never  should  have  been  allowed  away  from  their  hwne  road. 
Until  such  time  as  the  railroads  can  get  their  cars  in  first 
class  condition  and  take  more  care  in  inspection  before  load- 
ing, we  will  continue  to  have  numerous  cases  of  transferring 
of  loads  .  As  suggested  above,  proper  inspection  of  equipment 
before  it  is  loaded  will  stop  50  per  cent  of  the  transfers." 


Unnecessary   Transferring   of   Loaded    Cars 

In  a  recent  issue  of  the  Railway  Age,  F.  W.  Brazier  of  the 
New  York  Central  makes  the  following  comments  on  present 
interchange  practice: 

"The  question  of  unnecessary  transferring  of  loaded,  cars 
has  been  discussed  for  years  and  no  real  action  taken  to  stop 
the  large  number  of  cars  from  being  transferred.  The  remedy 
I  would  suggest  is  one  that  would  cut  down  at  least  50  per 
cent  of  the  so-called  transfers,  if  it  could  be  put  into  effect. 

"It  is  not  the  fault  of  the  car  inspector  who  cuts  out  a 
loaded  car  for  transfer  that  in  his  judgment  is  unsafe  to  run. 
Furthermore,  I  do  not  think  any  railroad  today  would  stand 
for  a  vindictive  car  inspector  cutting  out  cars  unnecessarily. 
Our  operating  officials  were  greatly  alarmed  over  the  large 


Franco-Canadian  Exhibition  Train. — To  advertise  the  life 
and  industries  of  France,  a  traveling  exhibition,  occupying  eight 
cars,  was  recently  shown  in  the  principal  cities  of  Canada.  Its 
itinerary  included  Montreal,  Three  Rivers,  Quebec  and  Toronto. 

The  eight  exhibition  coaches  were  assigned  as  follows :  First 
coach,  "La  Pensee  Francaise"  (The  French  Thought),  which 
included  some  of  the  finest  treasures  of  French  art  and  litera- 
ture, as  well  as  relics  of  the  wars  of  France.  Second  and  third 
coaches :  Industrial  exhibits,  including  travel,  photography,  civil 
engineering,  mines  and  mineral  products,  mechanics,  etc. 

Fourth  coach:  "La  Mode,"  including  dresses,  silks,  laces,  etc. 
Fifth  coach :  Leather  industries,  chemical  products,  drugs,  per- 
fumes, electrical  appliances,  brushes,  toys.  Sixth  coach :  Agri- 
cultural, horticultural  and  alimentary  products.  Seventh  coach : 
Decorative  art,  bronzes,  watches  and  clocks,  jewelry  and  cutlery. 


One  of  tlu  AVti   Slccf^crs  Lcaiittg  Angus  Car  Shop 


New  Sleeping  Cars  for  the  Canadian  Pacific 

Composite  Cars  of  12-Section  and  Compartment  Types 
Have    Special    Facilities    for    Comfort    of    Passengers 


IN  handling  its  through  passenger  business  the  Canadian 
Pacific  is  confronted  with  some  interesting  problems.    The 
road  has  the  advantage  of  a  fine  scenic  route  and  with  a 
line  extending  from  coast  to  coast,  is  well  situated  to  secure 
transcontinental  passengers.    On  the  other  hand,  the  competi- 
tion for  Pacific  Coast  traffic  is  very  keen.     Furthermore,  the 


interior  of  tlie  Tweive-Section   Sieeper 

prospect  of  the  journey  of  2,886  miles  between  Vancouver  and 
Montreal,  requiring  four  and  one  half  days  to  complete, 
might  seem  unpleasant  to  inexperienced  travelers.  The 
hotels  conducted  by  the  company  at  intervals  along  the  route 
afford  an  opportunity  for  breaking  up  the  journey,  but  even 
so  the  character  of  the  traffic  demands  that  the  passenger 
v'quipment    be   of   the   highest   grade,    provided    with   ever>' 


facility  for  the  comfort  of  travelers.  These  conditions  were 
carefully  considered  by  the  railroad  in  drawing  up  the  de- 
signs of  the  latest  order  of  12-section  and  ccanpartment  sleep- 
ing cars.  As  a  result  the  cars  have  been  fitted  with  numerous 
conveniences  not  found  in  the  ordinary  sleeping  car. 

One  of  the  notable  features  of  the  12-section  type  sleeping 

cars  is  the  provision  made  for  the 
comfort  of  women  passengers.  This 
is  particularly  desirable  in  the 
transcontinental  service  on  ac- 
count of  the  l&ngth  of  the  runs  and 
because  the  proportion  of  women 
in  tourist  traffic  is  greater  than 
where  the  cars  are  used  principally 
for  business  trips.  The  ladies' 
dressing  room  is  unusually  com- 
modious. It  is  fitted  with  ihree 
wash  stands,  each  of  which  has  a 
light  above  it,  and  is  provided  with 
a  three  panel,  adjustable  mirror.  A 
long  mirror  is  also  fitted  in  the 
saloon  door.  One  of  the  innova- 
tions which  should  contribute  ma- 
terially to  the  comfort  of  women 
passengers  is  a  couch  which  has 
been  installed  in  the  dressing 
rooms  on  some  of  these  cars.  This 
provides  an  opportunity  for  relaxa- 
tion that  would  seem  highly  desir- 
able in  view  of  the  somewhat  un- 
comfortable form  of  the  usual 
sleeping  car  seat. 

The  new  equipment  consists  of 
69  sleeping  cars,  56  of  the  12-sec- 
tion type  and  13  of  the  10-com- 
partment  type.  All  the  cars  are  constructed  with  steel  frames 
and  wood  interior  finish.  The  frames  and  trucks  were  built 
by  the  Canadian  Car  &  Foundry  Company  at  Montreal  and 
the  interior  fittings  were  applied  at  the  Angus  shops  of  the 
Canadian  Pacific. 

On  account  of  the  special  features  of  the  design,  the  12- 
section  sleeping  cars  are  extremely  long,  the  length  over  the 
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"Were  you  ever  arrested  for  speeding?"  Mr.  Ford 
countered.  "If  so,  the  cop  who  overhauled  you  was  mounted 
on  a  motorcycle  that  weighed  about  one-tenth  as  much  as  your 
car,  yet  it  was  sj)eedier  than  you  were.  The  problems  of 
holding  the  rails  can  l)e  taken  care  of  in  redesign. 

'"Here  is  an  e.\amj)le  of  redesign  in  freight  cars.  The  axle 
of  a  car  and  the  two  wheels  upon  it  oj)erate  as  a  unit  almost 
as  though  they  were  one  piece.  When  the  car  g(x.'s  around  a 
tur\-c  one  wheel  has  to  travel  farther  than  the  other.  Since 
tlu-v  are  on  the  same  axle  and  one  cannot  turn  without  the 
otiier,  this  makes  it  necessary  that  one  wheel  should  slip  on 
the  rail.  There  are  theoretical  compensations  which  it  is 
claimed  take  (are  of  this  difference  of  distance  travi-lcd  by 
wheels,  but  they  are  not  real  comjjensations.  The  axle  con- 
necting these  wheels  must  be  very  strong  to  force  the  slip.  To 
secure  this  strength  the  axle  must  l)e  very  thick  and  heavy. 

"What  we  have  set  out  to  do  is  to  design  an  axle  that  will 
allow  for  this  diffcTtncr  in  the  distance  the  wheels  have  to 
travel,  that  will  make  the  slip  unnecessary-.  We  have  already 
.-olved  the  |)r<)blem.  Hut  in  doing  so  we  have  greatl\  reduced 
the  weight  of  the  undergear  of  every  car. 

"We  are  not  governed  in  our  reclesign  of  rolling  stock  l)y 
what  has  gone  before.  We  are  going  to  make  some  revolu- 
tionarv  changes.  We  tnid  that  tlie  present  t\  pes  of  rolling 
stcnk  can  be  greatly  imjiroved.  On  the  Detroit.  Toledo  & 
Ironton  we  are  using  up  tlie  old  t\|)es  of  engine  and  car.  but 
thev  will  be  disi)laced  by  lu'tter  types.  We  will  jtatent  our 
new  de.'tign>  where  they  are  ()ateiUal)le.  but  we  will  (h)  this 
onlv  to  prevent  someone  else  from  doing  so.  Some  patents  are 
taken  out  to  ])revent  the  free  u>e  of  idea>.  Our  patent-  will 
guarantee  the  free  u>e  ot  ideas.  We  will  never  |)n!cee(l 
ai^ain-t  anvbtxly  for  infringement  of  our  patents.  Tluy  will 
belong  to  the  world.  An}l)0(ly  who  wants  to  can  use  any  im- 
provement we  make.  The  Ford  organization  has  never  pro- 
ceeded again>t  anybody   for  infringements  of  its  |>atent>. 

"Great  weight  in  trains,  of  course,  call-  for  i orre-pond- 
ingl\  heavv  rails  and  tie-.  The  producer-  of  inai  and  steel 
have  had  much  to  do  witli  the-  development  of  railroad,-.  The 
heavier  the  engine  and  the  heavier  the  rail,  the  greater  wa- 
tlie  consum|)tion  of  -teel  and  the  greater  [)rot"it  all  along  the 
line.  Ilie  builders  of  rolling  stock  have  regarded,  or  have 
pretended  to  regard,  size  as  an  evidence  of  advancement. 
Thev  have  long  ago  passed  the  ])oint  of  eccnomx."" 

"it  is  said.  Mr.  Ford,"'  I  interjected,  "that  }()ur  claim  of 
the  economv  of  lighter  rolling  -toe  k  i-  an  undemonstratecl 
theor\-.  How  do  you  know  tliat  it  would  be  more  economic  al  ?" 

"Well."  he  rcplic-d,  "it  (loe>n"t  do  much,  good  to  talk  about 
it.  Anxthing  that  one  can  say  is  o|)en  to  (li>i)Ute  or  denial, 
but  whatever  one  actually  succeeds  in  doing  is  beyond  argu- 
ment. We  have  a  prett}'  clear  idea  of  what  we  are  going  to 
do.  Once  it  i>  done,  it  won't  need  any  ex|)lanation.  How- 
ever, y<;u  have  got  hold  of  the  main  ])rinciples.  We  are 
hauling  around  too  much  dead  weight.  It  costs  money  to  do 
that.  I'lic-  |iublic  has  got  to  the  point  where  it  cannot  |)ay  for 
dead  weiu'ht  and  live  freight,  tcjo.    One  or  the  other  must  go. 


I  iiiH'cessary    Traiisf<*rriii<r    <»f    I.oaded    Cars 

In  a  recent  i— ue  of  the  /\(//7:<.<;y  Ai^c.  V.  \\  .  Brazier  of  tiie 
New  York  Central  makes  the  following  comments  on  present 
interchange  practice:    . 

"The  (|Ue-tion  of  unnecessary  transferring  of  loaded  cars 
has  been  discussed  for  wars  and  no  real  action  taken  to  stop 
the  large  number  of  cars  from  being  transferred.  The  remedy 
I  would  suggest  is  one  that  would  cut  down  at  least  SO  per 
cent  of  the  so-called  transfers,  if  it  could  be  put  into  effect. 

"It  is  not  the  fault  of  the  car  ins|)ector  who  cuts  out  a 
loaded  car  for  transfer  that  in  his  judgment  is  unsafe  to  run. 
Furthermore,  I  do  not  think  any  railroad  today  would  stand 
for  a  vindictive  car  insjjcctor  cutting  out  cars  unnecessarily. 
Our  oj)erating  officials  were  greatly  alarmed  over  the  large 


number  of  cars  that  were  being  cut  out  for  this  purpose  and 
wanted  me  personally  to  inspect  cars  at  different  |)oints  to  .«ec 
if  the  inspectors  were  justitied  in  cutting  them  out.  In  almost 
all  the  cases  I  found  the  condition  of  the  cars  was  such  that 
the  insjiectors  were  justitied  in  doing  so.  My  greatest  .sur- 
prise was  in  many  cases  that  the  cars  ever  reached  our  ter- 
minals in  such  had  condition,  being  not  only  unsafe  to  run 
but  unsafe  for  the  lading. 

"I  could  go  into  considerable  detail  but  will  simply  give  the 
following  figures  taken  recently  from  our  records  for  a  |)eriod 
of  .•!()  days:  Cars  cut  out  numbered  80.^  of  these  750  were 
foreign  cars.  Of  the.se  cars  157  were  all-steel  or  steel  under- 
frame  with  defective  underframes  and  sills.  Of  the  re- 
mainder, 502  cars  had  wooden  sills,  broken  draft  timbers, 
burst  ends,  etc.,  and  the  balance  of  the  defects  were  broken 
hoppers,  bulged  ends  and  defective  trucks.  .\  large  percent- 
age of  the  c.irs  were  of  light  construction  and  must  have  i>een 
in  liad  order  when  they  were  loaded. 

"The  remedy  is  that  no  car  should  be  loaded  at  a  terminal 
that  is  not  first  inspected  b\-  a  competent  car  inspector  as  to 
its  fitness  for  the  lading  intended  to  be  carried  in  it;  it  should 
al-o  be  insj)ected  for  the  condition  of  the  running  parts. 

"Some  few  years  ago  the  MCB  .\s.<ociation  proposed  that 
all  cars  should  be  inspected  and  carded  for  the  kind  of  lading 
tliey  were  intended  to  carry,  but  no  final  action  was  taken  as 
it  re(|uired  the  co-operation  of  the  trans|)ortatic)n  department. 
If  the  railroads  would  take  some  action  to  this  end  it  woulel 
-ocn  bring  out  the  fact  that  there  are  many  thousands  of  cars 
not  tit  to  earr\  ordinar\-  freight  unless  they  are  repaired  be- 
fore loading. 

"It  is  true  that  cars  have  been  known  to  be  transferred  and 
-ent  back  to  the  receiving  line:  that  no  re|)airs  were  made  and 
the  cars  wiTe  again  loadeil  with  freight  and  sent  forward  b\ 
a  different  road.  Many  cases  have  been  brought  to  our  atten- 
tion where  we.  have  been  ofl'ered  the  same-  car  on  which  no 
repair-  had  been  made;  these  we  have  rejected  and  cut  out  the 
>ec()nd  time.  Then  again  in  -onie  cases  on  the  first  tran-fer 
<;t  the  car  it  was  loaded  with  grain  and  in  such  a  condition 
that  it  cc;uld  not  be  repaired;  it  was  transferred  and  sent  iiack 
to  the  receiving  line,  where  it  could  be  loaded  with  lumber  or 
bricks  and  be  safe  for  that  class  of  lading. 

"The  .\.  R.  .\.  rules  have  ck-tlned  what  class  of  repairs 
should  be  made  to  cars  under  load  so  as  to  save  the  expense 
of  liability  of  damage  to  freight  in  transfer,  but  it  is  utterly 
impossible  in  many  ca.ses  to  carry  out  .\.  R.  A.  rules  and  make 
rejtairs  to  car-  under  load,  and  consequently  transfers  mu-t 
be  made  to  save  delay. 

".\nother  point  that  should  not  be  overl(;oked  is  that  during 
federal  control  where  cars  were  home  on  any  railroad,  we  had 
a  Ljreat  many  light  capacity  cars  running  over  the  svstem  that 
never  shcjuld  have  been  allowed  away  from  their  home  road. 
I'ntil  such  time  as  the  railroads  can  get  their  cars  in  first 
class  condition  and  take  more  care  in  inspection  before  load- 
ing, we  will  continue  to  have  numerou-  cases  of  transferring 
of  Icjads  .  .\s  suggested  above,  prciper  inspection  of  e(|uipm  lU 
before  it  is  loaded  will  .>ito])  50  per  cent  cf  the  tran>fers." 


I'ka\C(i-C.\\.\iii  w  lis  II  iiiiTKiN  TkMN.-  To  advertise  the  !it'< 
ai.d  iiicUistries  of  I'Vancc ,  a  traveling  exliihitinii,  oeciiin  iiitt  eisj'" 
ears,  was  recent]}'  shown  in  tiie  priiieiiial  cities  of  Canada.  It- 
itinerary   iiuhKled   Montreal.  Three    Rivers.  Oiiehec  and   Toronto 

The  eiiiht  exhihition  eoache>  were  a-siu'iied  as  follows:  I'ir-t 
(■(  aeh.  "l,;i  IVnsee  IVancaisc"  (The  I'rench  Thoii.uht),  whie-h 
inchided  some  of  the  liiiest  trea-iires  'if  I'rencli  art  and  litera 
tiTc'.  as  well  as  relics  of  the  wars  of  IVance.  .^econd  and  thini 
coaches:  industrial  exhibits.  incIudiiiLj  travel,  ithoto.yrapiiy,  civil 
eii.LrineerinL;,  mines  and  mineral   i)roducts.  mechanics,  etc. 

I'dnrth  coach:  "La  Mode."  inchidiim:  dresses,  silks,  laces,  etc 
I'ifth  coach:  Leather  industries,  chemical  i)roducts.  druRS.  per- 
fumes, electrical  api)liances,  brushes,  toys.  .Sixth  coach:  .■\.!.;ri- 
eultural.  horticultural  and  alimentary  products.  Seventh  coach: 
Decorative  art,  bronzes,   watches  and  clc^cks,  jewelry  and  cutlery. 
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New  Sleeping  Cars  for  the  Canadian  Pacific 

Composite  Car:?  of  12-Sertion  and  Conipartiiieiit  Typesi 
Have    Speeial    Faeilities    for    Comfort    of    Passeiijrers 


1.\    liaiitllini:   il>   through    |)asst'n,ui'r   husiness  the   ("aiiadian 
raiifk  is  c'cnfroiitid  with  sonic  interesting;  |)r()l)leiiis.     Ilie 
road  has  thi-  advantaue  of  a  fine  scenic  route  and  with  a 
line  cMendini;  from  coast  to  coast,  is  well  situated  to  secure 
transcontinental  passenL'crs.     l)n  the  other  hand,  the  competi- 
tion  for  I'acitu   Coast  traffic  is  verv  keen.     Furthermore,  the 


interior    of    the    Twelve-Section    Sleeper 

•rosjuct  of  the  journey  of  2.886  miles  between  Vancouver  and 
Montreal,  reiiuirinij;  four  and  one  half  days  to  comjilete, 
nis^ht  scvni  un])leasant  to  inexperienced  travelers.  The 
■xjtels  conducteti  hy  tlie  compan)-  at  intervals  alonj^  the  route 
ttord  an  opportunity  for  breaking  up  the  journey,  but  even 
;>  the  character  of  the  traffic  demands  that  the  passenger 
'luipmeiit    be    of    the    highest    urade.    provided    with    even 


facilitx-  for  the  comfort  of  travelers.  Thoe  conditi(in>  were 
carefully  considered  by  the  railroad  in  drawinu  uj)  the  de- 
signs of  the  latest  order  of  12-section  and  compartment  sleep- 
in<f  cars.  A.<  a  result  the  cars  have  been  fitted  with  numerous 
(onveniences  not  t'ound  in  the  ordinary  sleepini;  car. 

One  of  th.e  notaltle  features  of  the  12-section  type  sleei)ing 

cars  is  the  provision  made  for  the 
comfort  of  women  jjasseniiers.  This 
is  particular!}-  desirable  in  the 
transcontinental  service  on  ac- 
count of  the  leni;th  of  the  runs  and 
because  the  proj)ortion  of  women 
in  tourist  traffic  is  greater  than 
where  the  cars  are  used  j)rin(  ipall}' 
for  business  trips.  The  ladies' 
dressing;  room  is  unusually  com- 
modious. It  is  fitted  with  three 
wa>h  >tands.  each  of  which  has  u 
liijht  alx>ve  it,  and  is  provided  with 
a  tliree  j)anel,  adjustai)le  mirror.  A 
lonu  mirror  is  also  fitted  in  the 
saloon  door.  One  of  the  innova- 
tions which  .should  contribute  ma- 
terially to  the  comfort  of  women 
passenu'crs  is  a  couch  wln\  h  has 
been  installed  in  the  dressing 
rooms  on  some  of  these  cars.  This 
])rovides  an  o|)iK)rtunity  for  relaxa- 
tion tliat  would  seem  highly  desir- 
abk'  in  view  of  the  somewluit  un- 
comfortable form  of  the  usual 
sleepinti  car  seat. 

The  new  ecjuipment  consists  of 
(>*>  sleeping  cars,  5()  of  the  12-sec- 
tion type  and  l.>  of  the  10-com- 
|)artment  t\\K\  .\11  tlu-  cars  are  constructed  with  steel  frames 
and  wood  interior  fini>h.  The  frames  and  trucks  were  l^uilt 
b\-  tlie  Canadian  ("ar  &  Foundry  Com])any  at  Montreal  and 
tile  intirior  fittint^s  were  applied  at  the  Aji«;us  shops  of  the 
(\inailian  Pacific.    ' 

On  account  of  the  special   features  of  the  desiizn.  the  12- 
section  sleepinu  cars  are  extremelv  lonu'.  the  leniith  over  the 
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body  and  sills  being  75  ft.  6  in.,  and  the  coupled  length  83 
ft.  10y2  in.  The  truck  centers  are  spaced  59  ft.  6  in.  apart 
and  the  wheel  base  is  70  ft.  6  in.  The  height  from  the  rail  to 
the  top  of  the  roof  at  the  center  is  14  ft.  ^  in.  and  the  extreme 
height,  from  the  rail  to  the  top  of  the  heater  jack,  14  ft.  6^ 
in.  The  width  at  the  eaves  is  10  ft.  1^  in.  and  over  the  side 
sheets  9  ft.  10  in.  The  average  weight  of  the  cars  is 
173,400  1b. 

The  underframe  is  built  with  a  deep  fish  belly  center  sill 
and  Z-bar  side  sills.  The  center  sill  has  a  maximum  depth 
of  30  in.  between  crossbearers  for  a  distance  of  28  feet  and 
is  15  in.  deep  at  centerplate.  The  web  plates  are  5/16  in. 
thick  and  are  spaced  16  in.  apart.  At  the  bottom  they  are 
reinforced  by  two  3  in.  by  3  in.  by  ^  in.  angles  on  each 
plate,  while  the  stiffening  at  the  top  consists  of  one  6  in.  by 
4  in.  by  ^  in.  angle  placed  outside  each  plate  with  the  short 
flange  horizontal.  A  top  cover  plate  30  in.  wide  by  9/16  in. 
thick  extends  continuously  for  practically  the  full  length  of 
the  sill,  the  ends  reaching  just  beyond  the  door  posts. 

The  body  bolsters  are  of  the  double  type  commonly  used 
with  six  wheel  trucks,  of  built  up  construction,  the  two  arms 
being  4  ft.  8  in.  apart.  The  cross  bearers,  which  are  spaced 
15  ft.  9  in.  from  the  center  plate,  are  also  built  up  of  press- 
ings reinforced  with  angles  and  top  and  bottom  cover  plates, 
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the  construction  being  shown  in  the  cross  sectional  drawing. 
The  floor  beams  are  pressed  from  5/16  in.  plate,  the  spacing 
varying  from  16  in.  to  3  ft.  1^  in.  The  side  sills  are  each 
made  up  of  a  5  in.  11.6  lb.  Z-bar  and  a  3  in.  by  2^  in.  by 
%  in.  angle.  The  body  end  sill  is  a  5/16  in.  pressing.  An 
end  cover  plate,  5/16  in.  thick  and  22  in.  wide,  extends  across 
the  underframe  at  each  end.  At  the  bolsters  there  are  also 
%  in.  by  5  ft.  %  in.  by  8  ft.  11  in.  cover  plates.  The  re- 
mainder of  the  floor  is  covered  with  1/16  in.  floor  plates, 
which  overlap  the  centersill  cover  plate  on  each  side  and  fit 
over  the  floor  beams  and  side  sill. 

Side  Frame 

The  side  posts  are  of  two  types,  those  at  the  piers  being  of 
U-sections  made  right  and  left,  the  sheets  being  riveted  to  the 
flanges.  The  center  pier  posts  are  of  a  deeper  U-section,  the 
web  being  turned  toward  the  outside  of  the  car.  The  side 
plate  is  a  Z-bar,  2  in.  by  2^  in.  by  4^  in.  by  3/16  in.  and 
is  made  continuous  from  end  to  end.  The  carlines  are  pressed 
of  yi  in.  steel.  The  lower  carlines,  which  are  continuous 
across  the  lower  deck  and  up  the  side  of  the  clerestory,  are  of 
ys  in.  steel  plate  of  U  section,  irregularly  spaced  at  intervals 
of  about  two  feet.    A  Z-shaped  deck  plate  ]/i  in.  thick  is 
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astened  to  the  inside  of  the  clerestory.  The  upper  carlines 
are  of  j/i  in.  steel  of  Z  section,  4^  in.  high  at  the  center  and 
ire  placed  directly  above  the  lower  deck  carlines  wherever 
possible.  They  are  riveted  to  the  inside  deck  plate  and  to  the 
lower  carlines.  The  body  comer  posts  are  built  up  of  a  3 
n.  by  4  in.  angle  forming  the  comer  with  a  4  in.  by  3  in.  by 
,.  in.  Z-bar  riveted  to  the  inwardly  extending  flange  of  the 
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Transverse  Section  Through  the  Car  Body 


angle  and  forming  a  point  of  attachment  for  the  end  plates. 
The  door  posts  are  6  in.  I-beams  to  which  wooden  door 
frames  are  fitted.  There  are  two  intermediate  posts  on  each 
side  made  up  of  4  in.  by  3  in.  by  3  in.  Z-bars,  reinforced  up 
to  about  two  feet  above  the  floor  by  3  in.  by  3  in.  angles.  The 
vestibule  diaphragm  posts  are  of  6  in.  I-beams  and  are  braced 
to  the  end  posts  of  the  body  by  6  in.  chaimels.    The  vestibule 


comer  posts  are  made  up  of  pressed  steel  with  a  wood  filler. 

The  outside  plates  below  the  windows  are  3/16  in.  thick 
and  meet  the  window  ledge  under  the  belt  rail.  The  letter 
lx)ard  and  the  pier  plates  are  ^  in.  thick  and  the  outer  deck 
plates  1/16  in.  thick.  The  roof  sheets  are  1/16  in.  thick  ex- 
cepting the  hood  sheets,  which  are  No.  12  gage  galvanized. 

The  exterior  of  the  cars  is  finished  in  Tuscan  red,  the  rail- 
way ccmipany's  standard  colors. 

Interior  Finish 

The  fittings  in  the  interior  of  the  car  have  been  designed  to 
give  a  pleasing  appearance  and  also  to  afford  adequate  insu- 
lation for  the  extremely  cold  weather  encountered  in  Canada. 
Three  thicknesses  of  insulation  are  used  in  the  side  walls  and 
two  thicknesses  in  the  roof  and  the  deck.  The  method  of 
fastening  the  insulation  in  the  deck  is  worthy  of  mention. 
Wire  nails  are  attached  to  the  sheets  by  spot  welding  the 
heads.  The  insulation  is  driven  over  the  nails  which  are  then 
bent  over.  The  floor  has  one  layer  of  insulation  over  which 
a  double  wood  floor  is  laid,  except  in  the  passageways  which 
have  mbber  floors  and  the  saloons  where  tile  is  usai.  Steel 
plates  form  the  inside  of  the  wall  up  to  the  seat  level  and  a 
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third  layer  of  the  Salamander  insulation  is  carried  up  to  that 
point.  The  inside  of  the  walls  above  are  covered  with  wood 
wainscoting  up  to  the  lower  edge  of  the  berths.  The  side 
walls  within  the  berths  and  the  headlining  are  of  Agasote. 
The  berths,  the  deck  molding  and  the  interior  partitions  are 

of  wood. 

All  the  woodwork  is  mahogany  or  mahogany  finished,  ex- 
cept in  the  men's  smoking  room  where  either  English  oak  or 
black  walnut  has  been  used.  All  parts  above  the  deck  mold- 
ing are  painted  greenish  gray.  Little  ornamentation  is  used. 
The  ceiling  and  deck  panels  have  a  conventional  border  and 
marquetry  borders  are  set  into  the  berths  and  bulkheads.  The 
seats  are  upholstered  in  green  figured  friezette  plush  and  the 
carpet  also  is  green.  In  the  staterooms  Biltmore  plush  is  used 
for  upholstery. 

The  men's  smoking  compartment  has  three  wash  basins,  a 
dental  lavatory  and  seats  for  six  persons,  upholstered  in 
leather.  The  entrance  to  the  men's  saloon  is  from  the  hall 
instead  of  through  the  smoking  room. 

The  cars  are  heated  by  a  combined  vapor  and  hot  water 
system  with  a  Frumveller  heater.  The  main  piping  has  sepa- 
rate controls  for  each  side  of  the  car,  for  the  stateroom  and 
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l)(Kly  and  sills  beinj,'  75  ft.  6  in.,  and  the  coui)k'd  k-nvth  83 
ft.  io'j  in.  The  truck  centers  are  spaced  59  ft.  6  in.  apart 
and  the  wheel  base  is  70  ft.  6  in.  Tlie  height  from  the  rail  to 
the  top  of  the  roof  at  the  center  is  14  ft.  -M  in.  and  the  extreme 
height,  from  the  rail  to  the  toj)  of  the  heater  jack.  14  ft.  6^ 
in.  Vhv  width  at  the  eaves  is  10  ft.  1 '  j  in.  and  over  the  side 
sheets  9  ft.  10  in.  The  average  weight  of  the  cars  is 
173.400  1b. 

The  underframe  is  Ijuilt  witli  a  deep  fish  belly  center  sill 
and  Z-bar  side  sills.  The  center  sill  has  a  maximum  depth 
of  30  in.  between  crossbearers  for  a  distance  of  2b  feet  and 
is  15  in.  deep  at  centerplate.  The  welj  plates  are  5/16  in. 
thick  and  are  s})aced  lO  in.  apart.  At  the  bottom  they  are 
reinforced  by  two  3  in.  by  3  in.  by  ;>8  in.  angles  on  each 
plate,  while  the  ^tift'ening  at  the  top  consists  of  one  (»  in.  Ijy 
4  in.  by  -i/.s  in.  angle  placed  outside  each  plate  with  the  short 
flange  horizontal.  .\  top  cover  plate  M)  in.  wide  l)y  9/16  in. 
thick  extends  (oniinuously  for  j)ractically  the  full  length  of 
the  sill,  the  ends  reaching  just  l)eyond  the  door  posts. 

The  Ijody  bolsters  are  of  the  doul>le  type  commonly  used 
with  six  wheel  trucks,  of  built  up  construction,  the  two  amis 
being  4  ft.  8  in.  apart.  The  cross  l)earers.  which  are  spaced 
15  ft.  9  in.  from  the  center  jjlate.  are  also  built  up  of  press- 
ings reinforced  with  angles  and  top  and  bottom  cover  j dates, 
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the  construction  being  shown  in  the  cross  sectional  drawing. 
The  floor  beams  are  pressed  from  5/16  in.  plate,  the  spacing 
varying  from  16  in.  to  3  ft.  !•}»  in.  Fhe  side  sills  are  each 
made  up  of  a  5  in.  11.6  lb.  Z-bar  and  a  3  in.  by  2^..  in.  by 
%  in.  angle,  i'he  bcxly  end  sill  is  a  5/16  in.  pressing.  An 
end  cover  plate,  5/16  in.  thick  and  22  in.  wide,  extends  across 
the  underframe  at  each  end.  .At  the  bolsters  there  are  also 
3^4  in.  by  5  ft.  6  in.  by  8  ft.  11  in.  cover  plates.  The  re- 
mainder of  the  floor  is  covered  with  1/16  in.  floor  plates, 
which  overlap  the  centersill  cover  plate  on  each  side  and  fit 
over  the  floor  beams  and  side  sill. 

Siile   Frame 

The  side  posts  are  of  two  types,  those  at  the  piers  being  of 
L^-sections  made  right  and  left,  the  sheets  being  riveted  to  the 
flanges.  The  center  pier  posts  are  of  a  deeper  U-section.  the 
web  being  turned  toward  the  outside  of  the  car.  The  side 
plate  is  a  Z-bar,  2  in.  by  2^  in.  by  4\s  in.  by  3/16  in.  and 
is  made  continuous  from  end  to  end.  The  carlines  are  pressed 
of  ^8  in.  steel.  The  lower  carlino.  which  are  continuous 
across  the  lower  deck  and  up  the  side  of  the  clerestory,  are  of 
,J^  in.  steel  jdate  of  I'  section,  irregularly  s|)aced  at  inter\'als 
of  about  two  feet.    .A  Z-sliaix-d  deck  plate    's   in.   thick  is 
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a>tenfcl  to  the  inside  of  the  clereston-.  The  upper  carlines 
>re  of  j/8  in.  steel  of  Z  section,  4^  in.  high  at  the  center  and 
re  placed  directly  above  the  lower  deck  carlines  wherever 
,ossible.  They  are  riveted  to  the  inside  deck  plate  and  to  the 
nver  carlines.  The  body  comer  posts  are  built  up  of  a  3 
n.  by  4  in.  angle  forming  the  comer  with  a  4  in.  bv  .S  in.  bv 
,  in.  Z-bar  rivete^l  to  the  inwardlv  extending  flantie  of  the 
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Transverse   Section   Through  the   Car  Body 

ngle  and  forming  a  point  of  attachment  for  the  end  plates, 
he  door  posts  are  6   in.   I-beams  to  which  wooden  door 

'ames  are  fitted.     There  are  two  intermediate  posts  on  each 

ide  made  up  of  4  in.  by  3  in.  by  3  in.  Z-bars,  reinforced  up 
' '  about  two  feet  above  the  floor  by  3  in.  by  3  in.  angles.    The 

estiljule  diaphragm  posts  are  of  6  in.  I-beams  and  are  braced 
'  >  the  end  posts  of  the  l)0(ly  by  6  in.  channels.    The  vestibule 


torncr  posts  are  made  up  of  pressed  steel  with  a  wood  filler. 

The  outside  plates  below  the  windows  are  3/16  in.  thick 
and  meet  the  window  ledge  under  the  belt  rail.  The  letter 
board  and  the  pier  |)hites  are  's  in.  thick  and  the  outer  deck 
l)hites  1/16  in.  thick.  The  roof  sheets  are  1/16  in.  thick  ex- 
cepting the  hotxi  sheets,  which  are  No.  12  gage  galvanized. 

The  exterior  of  the  cars  i>  finished  in  Tu^an  red,  the  rail- 
way company's  standard  colors. 

Interior    Finish 

The  fittings  in  the  interior  of  the  car  have  been  designed  to 
give  a  pleasing  apj)earance  and  also  to  afford  adecjuatc-  insu- 
lation for  the  extremely  cold  weather  encountered  in  Canada. 
Three  thicknesses  of  insulation  are  used  in  the  side  walls  and 
two  thicknesses  in  the  roof  and  the  deck.  The  method  of 
fastening  the  insulat-ion  in  the  deck  is  worthy  of  nn-nti.in. 
W  ire  nails  arc  attached  to  the  sheets  by  spot  welding  the 
heads.  The  insulation  is  driven  over  the  nails  which  are  then 
bent  over.  The  floor  has  one  layer  of  insulation  over  which 
a  double  wood  floor  is  laid,  excejjt  in  the  passagewavs  which 
have  rul>ber  floors  and  the  saloons  where  tile  is  used.  Steel 
plates  form  the  inside  of  the  wall  up  to  the  se-at  level  and  a 
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third  layer  of  the  Salamander  insulation  is  carried  up  to  that 
point.  The  inside  of  the  walls  above  are  covered  with  wood 
wainscoting  up  to  the  lower  edge  of  the  berths.  The  side 
walls  within  the  berths  and  the  headlining  are  of  Aga.*ote. 
The  l)erths,  the  deck  molding  and  the  interior  jiartitions  are 
of  wood. 

.All  the  woodwork  is  mahogany  or  mahogany  finislied.  ex- 
cept in  the  men's  i^moking  room  where  either  English  oak  or 
black  walnut  has  been  used.  All  parts  above  the  deck  mold- 
ing are  painted  greenish  gray.  Little  ornamentation  is  used. 
The  ceiling  and  deck  panels  have  a  conventional  border  and 
marquetr}-  borders  are  set  into  the  berths  and  bulkheads.  The 
seats  are  upholstered  in  green  figured  friezette  plush  and  the 
carpet  also  is  green.  In  the  staterooms  Biltmore  plush  is  used 
for  upholstery.  ^ 

The  men's  smoking  compartment  has  three  wash  basins,  a 
dental  lavator}-  and  seats  for  six  persons,  upholstered  in 
leather.  The  entrance  to  the  men's  saloon  is  from  the  hall 
instead  of  through  the  smoking  room. 

The  cars  are  heated  by  a  combined  vapor  and  hot  wa*er 
svstem  with  a  Frumveller  heater.  The  main  jMping  has  sepa- 
rate controls  for  each  side  of  the  car,  for  the  stateroom  and 
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the  smoking  and  dressing  rooms.  Additional  heating  pipes 
are  provided  which  have  individual  regulation  for  each  sec- 
tion. T\vent)-one  Mudge  ventilators  are  applied  to  insure 
adequate  air  circulation.  » 

The  lighting  systems  are  of  the  Safety  and  Stone-Franklin 
types.  The  batteries  have  a  capacity  of  600  ampere  hours. 
The  main  lighting  fixtures  have  semi-opaque  bowls,  five  of 
this  type  being  used  over  the  berths  and  one  in  the  stateroom. 
The  usual  arrangement  of  small  lamps  in  the  l>erths  and  aisle 
night  lights  is  followed.  The  smoking  room  is  fitted  with  a 
two-light  ceiling  cluster  and  individual  lamps  over  the 
mirrors,  while  in  the  ladies'  dressing  room  wall  fi.xtures  only 
are  used.  The  conduits  for  the  piping  are  set  inside  the  walls 
and  the  roof. 

The  cars  are  carried  on  Commonwealth  six-wheel  trucks, 
with  5  in.  by  9  in.  journals,  having  a  wheel  base  of  11  ft. 
They  are  equipped  with  steel  tired  wheels  and  clasp  brakes. 
The  brake  equipment  is  the  schedule  LN1812  designed  for  90 
per  cent  braking  power.  Miner  hand  brakes  are  used  with  a 
sheave  wheel  between  the  drum  and  the  brake  rigging  to  in- 
crease the  force. 

Compartment  Cars 

In  general  design  the  compartment  cars  are  quite  similar 
to  the  12-section  sleeping  cars.     The  body  is  two  feet  shorter 


turbing  the  car  framing,  flooring  or  lining.  Other  appliances 
include  bottom  operating  lower  couplers,  Miner  ASP  draft 
gear,  Acme  single  web  type  diaphragms  with  rubber  hoods, 
JM  expander  rings,  Miner  buffer  and  Woods  single  roller 
side  bearings. 


Interior  of  One  of  the   Compartments 

and  changes  have  been  made  in  the  spacing  of  posts  to  fit  the 
altered  floor  plan.  The  interior  woodwork  is  mahogany  and 
the  upholster}'  is  Biltmore  plush.  Care  has  been  taken  in 
fitting  the  compartments  to  afford  the  maximum  of  comfort 
and  convenience  for  the  passengers.  Individual  regulation  of 
heat  and  ventilation  is  provided.  A  long  baggage  rack,  an 
umbrella  rack,  travs  and  numerous  hooks  are  facilities  that 
will  appeal  to  the  traveler  with  a  large  amount  of  luggage. 
Space  at  one  end  of  the  car  has  been  utilized  for  a  saloon 
while  the  other  end  carries  the  heater,  linen  locker  and 
porter's  room. 

Both  types  of  cars  are  equipped  with  safety  appliances  to 
meet  the  United  States  and  Canadian  standards.  The  hand- 
holds are  attached  so  that  they  can  be  removed  without  dis- 


Coopering  Cars  for  Grain 

E.  F.  Ford,  freight  service  inspector  of  the  Chicago., 
Burlington  &  Quincy,  has  prepared  some  useful  suggestions 
to  grain  shippers,  calling  attention  to  the  need  for  careful 
inspection  and  preparation  of  grain  cars,  particularly  at  thi-: 
time  when  over  $4,000,000  out  of  a  total  of  $6,000,000  paid 
out  in  loss  and  damage  claims  to  grain,  represents  shortages 
resulting  from  causes  other  than  wrecks.   Mr.  Ford  says : 

It  has  been  our  experience  that  grain  can  be  moved  prac- 
tically without  leakage  by  the  right  kind  of  teamwork  on  the 
part  of  shipper  and  railroad  agent.  Our  statistics  show  as 
many  as  100  to  200  cars  from  a  certain  station  forwarded 
without  a  claim,  while  a  nearby  station  forwarded  half  as 
many  cars  and  had  several  claims,  both  stations  being  on  the 
same  railroad  and  the  empty  cars  allotted  by  the  same  car 
distributor  and  set  to  elevators  by  the  same  train  crews. 

Investigation  of  such  cases  invariably  develops  that  at  the 
station  having  such  good  results,  there  is  teamwork  on  the 
part  of  shipper  and  railroad  agent  in  the  inspection  and 
coopering  of  cars,  while  at  the  station  having  unsatisfactory 
results  we  find  there  is  little  or  no  co-operation  between 
shipper  and  agent.  The  local  will  set  out  an  empty  car,  and 
if  the  agent  sees  a  "Fit  for  Grain"  tag  on  it  he  has  it  set 
for  loading,  shipper  does  what  he  regards  a  good  job  of 
coopering  and  the  car  is  loaded.  Three  heads  are  better 
than  one,  and  if  the  shipper  would  request  the  railway  agent 
to  look  the  car  over  after  it  has  been  coopered,  in  many 
instances  defects  which  escaped  the  previous  inspection 
would  be  discovered. 

A  shipper  should  not  assume  that  a  car  is  fit  for  loading 
simply  because  a  "Fit  for  Grain"  tag  is  on  it.  Car  inspec- 
tors, like  the  rest  of  us,  are  liable  to  error.  The  safest  course 
is  for  the  local  agent  and  the  shipper  to  carefully  inspect 
the  car  before  loading  regardless  of  the  tag. 

Reject  any  car  with  weak  or  broken  door  or  end  posts, 
leaky  roof,  creosote  or  oil-soaked  floor,  or  if  it  is  an  old  car 
which  in  your  judgment  cannot  he  made  grain-tight  by  a 
fair  amount  of  coopering. 

Look  carefully  for  cracks  at  side  walls  caused  by  short 
floor  boards  and  cover  tightly  with  paper  or  burlap,  cleated. 

Cover  tightly  in  the  same  manner  all  defective  places  found 
in  car  lining,  being  particular  to  cover  with  tight  fitting 
boards  end-door  openings. 

King  pins  and  draft  bolts  should  be  covered  and  cleated. 

Grain  lining  at  top  and  belt  rail  should  be  carefully  in- 
spected and  where  not  absolutely  grain-tight  it  should  be 
made  so  by  use  of  paper  or  burlap  calking. 

Place  paper  pads  tacked  to  door  post  to  give  smooth  sur- 
face and  tight  fit  to  grain  doors,  which  should  be  nailed 
with  12d  nails  two  to  each  end  of  each  grain  door.  This  is 
important,  since  experience  proves  that  12d  nails  are  the 
exact  size  required  for  safety — this  nail  gives  1%  in,  pene- 
tration into  the  oak  door  post  and  will  hold  the  door  in  its 
place  through  any  rough  handling  car  might  encounter. 
Smaller  nails  give  trouble  and  larger  nails  require  chopping 
out  and  destruction  of  grain  door  at  unloading  point. 

Cover  with  paper  all  grain  door  cracks  and  where  loadinii 
heavier  than  60,000  lb.,  reinforce  with  an  extra  door  across 
joints  between  first,  second  and  third  door  joints. 

Go  over  the  outside  of  car  and  securely  fasten  witli 
cement-coated  nails  any  loose  sheathing  boards  you  may  find. 

Prevent  any  possible  leakage  where  sills  have  rotted  bo- 
using burlap  nailed  to  bottom  of  sill  and  secure  sheathing  bv 
nailing  a  strip  of  board  over  it  at  the  rotted  sill. 


Make  Car  Owners'  Responsibility  Complete' 

Reduce    Handling    Line    Liability    Under    Inter- 
change Rules — Include  a  Profit  in  Billing  Prices 

BY  C.   J.   WYMER 

Superintendent   Car   Department,  Chicago   &   Eastern   Illinois 


SHOULD  not  the  present  A.  R.  A.  Interchange  Rules  be 
revised  to  eliminate  dual  responsibility,  making  car 
owners  responsible  for  all  defects? 

This  should  be  qualified  to  the  extent  that  it  might  be 
desirable  to  make  the  handling  line  responsible  for  extensive 
accident  damage  and  departures  from  important  standards 
on  foreign  cars.  It  would  be  desirable  to  maintain  a  limit  of 
repairs  requiring  the  authority  of  the  owner  to  prevent  a 
greater  repair  expense  than  he  might  wish  to  make  on  certain 
equipment. 

The  present  interchange  rules  make  a  division  of  repairable 
defects  as  between  owning  and  handling  line  responsibility, 
many  of  which,,  in  our  opinion,  are  of  such  minor  impor- 
tance as  not  to  justify  the  attention  they  require  properly  to 
place  the  responsibility  as  defined.  Furthermore  a  very  large 
majority  of  the  defect  cards  which  are  issued  in  interchange 
are  for  old  damage,  indicating  that  the  penalty  it  is  supposed 
to  inflict  as  punishment  for  what,  under  the  rules,  is  con- 
sidered the  misuse  of  equipment,  does  not  assess  against  the 
guilty  party.  Our  conclusion  is  that  punishing  the  innocent 
does  not  decrease  crime. 

Some  have  argued  that  it  is  essential  to  have  handling 
line  defects  as  a  means  of  avoiding  useless  damage  to  equip- 
ment through  rough  handling  by  switchmen  and  train  crews, 
l>elieving  they  are  more  careful  when  handling  foreign  line 
equipment  than  they  would  otherwise  be  on  account  of  the 
liability  for  certain  damage  being  assessed  against  the  em- 
ploying company.  But  the  foreign  car  is  handled  along  with 
the  home  car  and  any  effort  to  give  the  home  car  preferred 
handling  would  result  in  the  foreign  car  receiving  the  same 
treatment.  Then,  again,  the  average  train  man  does  not 
know  where  the  lines  of  responsibility  are  drawn,  if  he  even 
knows  they  exist  at  all,  and  he  is  interested  in  numbers  and 
initials  of  cars  only  for  the  proper  movement  of  them  in 
line  with  his  duties. 

The  first  interchange  rule  reads  as  follows:  "Each  rail- 
road is  responsible  for  the  condition  of  all  cars  on  its  line, 
and  must  give  to  all  equal  care  as  to  inspection  and  repairs, 
regardless  of  responsibility  for  expense  of  repairs."  May  we 
ask  what  is  the  intent  of  this  requirement  of  the  rule  and 
whether  it  is  performing  its  function  ?  It  is  clearly  the  intent 
of  the  rule  to  require  that  a  car  be  maintained  for  service 
while  on  foreign  rails  equally  as  well  as  it  would  be  on  its 
home  rails.  We  do  not  believe  that  any  concrete  argument 
need  be  presented  in  support  of  a  statement  that  the  rule  is 
not  complied  with,  as  it  is  a  well-known  fact  that  most  cars, 
if  they  are  away  from  their  home  rails  for  an  extended  length 
of  time,  return  as  cripples  if  they  return  at  all. 

Accepting  the  above  statement  as  a  fact  as  to  the  intent  of 
the  rule  and  also  as  to  its  ineffectiveness,  the  next  questions 
most  natural  to  arise  are,  "Why  is  it  not  effective?"  and 
'What  right  has  it  to  exist?" 

It  has  a  perfect  right  to  exist  because  it  is  correct  in  prin- 
ciple, and  if  the  money  which  it  costs  the  railroads  annually 
for  the  movement  over  their  rails  of  foreign  equipment  in 
bad  order  because  it  was  not  maintained  away  from  home 
and  not  sufficiently  maintained  at  home,  could  be  known  it 
nould  be  a  surprising  amount.     Added  to  the  other  vast 

•Abstract    of    a    paper   reid    before    the    Western    Railway    Club,    Chicago. 
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amount  which  would  be  saved  in  claims  arising  from  im- 
properly maintained  equipment,  it  would  be  sufficient  to 
cause  ever)'  railroad  man  to  do  his  part  in  overcoming  this 
needless  expense. 

It  may  be  argued  with  some  merit  that  the  owning  road 
is  best  equipped  for  repairing  its  own  cars  since  it  is  supplied 
with  material  peculiar  to  their  construction.  Admitting  that 
this  argument  has  some  value,  represents  only  a  small  part 
of  the  upkeep  of  the  equipment  if  the  "stitch  in  time"  were 
applied ;  and,  again,  when  we  find  that  materials  common  to 
all  railroads  are  not  maintained,  we  are  forced  to  conclude 
that  it  is  not  of  prime  importance.  If  railroad  cars  were 
constructed  along  more  uniform  lines  in  certain  details,  this 
objection  would  be  practically  removed,  and  a  large  reduction 
in  material  supplies  on  hand  could  be  made. 

There  is  lack  of  adequate  incentive  to  act  as  Rule  1  re- 
quires. Outside  of  defense  of  home  and  countr\%  it  is  natural 
for  mankind  to  expect  some  material  reward  for  service 
rendered,  and  the  way  to  create  this  incentive  would  be  to 
revise  the  A.  R.  A.  Rules  to  the  extent  that  they  would  repre- 
sent a  substantial  profit  for  material  and  labor  expended  in 
making  repairs.  Were  .this  done,  it  is  our  belief  that  it  would 
not  only  have  a  far-reaching  effect  in  securing  prcwnpt  repairs 
to  foreign  equipment,  but  would  cause  a  better  maintenance 
of  the  home  cars.  The  handling  line  would  be  willing  and 
anxious  to  repair  foreign  cars  on  account  of  the  profit  to  the 
company,  and  would  be  equally  anxious  to  maintain  its  own 
equipment  in  such  manner  as  to  require  the  minimum  atten- 
tion in  the  way  of  repairs  while  away  frcmi  home  to  prevent 
paying  a  premium  to  other  railroads  for  their  maintenance. 
It  would  result,  further,  in  better  initial  construction  in  order 
that  cars  would  perform  their  service  with  the  minimum 
amount  of  repair  attention  during  their  existence.  It  has 
too  often  been  true  that  substantial  construction  has  been 
sacrificed  to  reduce  initial  cost. 

There  are  still  further  benefits  which  should  be  derived 
from  the  proposed  changes  in  the  way  of  labor  and  stationery- 
saving.  The  inspection  forces  now  employed  at  interchange 
points  for  making  technical  inspection  and  records  to  con- 
form to  the  intent  of  the  rules  could  be  greatly  reduced,  and 
this  wasted  labor,  made  necessary  on  account  of  present  rules, 
diverted  to  the  actual  repair  of  equipment.  Much  time  is 
consumed  by  officials,  who  are  responsible  for  their  enforce- 
ment, in  an  effort  to  familiarize  themselves  and  their  em- 
ployees with  the  requirements  of  the  rules  which  very  c<mi- 
sistently  change  at  least  once  each  year.  There  is  a  con- 
stant flow  of  correspondence  over  the  railroad  and  with  other 
railroads  on  account  of  the  dual  responsibility  of  the  inter- 
change rules,  which  would  cease,  thus  saving  much  time  of 
officials  and  clerks  as  well  as  stationery-.  These  energies  could 
be  directed  with  better  results  along  constructive  lines. 

Inspection  of  equipment  in  our  judgment,  should  be  con- 
fined to  the  determining  of  three  conditions:  (1)  To  insure 
safe  movement  on  the  railroad;  (2)  To  insure  safet}-  for 
train  men,  and  (3)  To  provide  for  the  protection  to  com- 
modities. 

With  delivering  line  responsibilities  eliminated  the  in- 
spection at  interchange  points  would  much  better  conform  to 
the  above  reouirements  and  the  work  be  oerformed  with 
greater  despatch.     At  present,  special  effort  is  made  to  locate 
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tlio  smokiiii,'  aiul  drcssiiit;  rooms.  Additional  hcatiim  pipes 
are  provided  which  haw  individual  ri-jiulation  for  each  sec- 
tion. Twenty-one  Mudiie  ventilators  are  applied  to  insure 
ade(|uate  air  circulation. 

The  liizhtini;  s\stems  are  of  the  Safety  and  Stone-Franklin 
type>.       The  liatteries  have  a  ca|)acity  of  (»()()  ani|>ere  hours. 

I'he  main  liizhtinLj  t'lxtures  have  semi-o|)a(|ue  l)owls,  five  of 
this  type  heinij  used  over  the  l>erths  and  one  in  the  stateroom. 

Ihe  u»ual  arraniienieiit  of  small  lam])s  in  tin-  herths  and  aisle 
niiiht  lii;Iit>  i>  followed.  I'he  smokinij  room  is  tuted  with  a 
two-liiiht  reilinji  ilu>ter  and  individual  lamjis  over  the 
mirr(;r>.  whiK'  in  tlie  ladies"  dres>in!4  room  wall  fixtures  only 
are  u-id.  The  i()nduit>  for  the  pipiim  are  >et  inside  the  walls 
and  the  roof. 

Ilu-  lar-  are  tarried  on   ("ommonwealdi  six-wheel  trucks, 
witli  5   in.  1»\   9  in.   journals,  havini;  ;i  wheel  ha.<e  of  1  1    ft. 

I'luy  are  eijuipped  with  >teel  tired  wheel>  and  clasj)  l)rake>. 

The  l)raki-  e(|uipment  i>  the  sihedule  IA'lSl2  desitzned  for  ')() 
jHT  cent  Krakinu'  power.  Miner  hand  hrakes  are  used  with  a 
-heave  wheel  lietween  the  drum  an  1  the  hrake  riuuini^  to  in- 
crease tile  force.  .       ,. 

Coinpurtiiieiit   Cars 

In  L'eneral  de>it:n  the  i(jmi)ariment  cars  are  (|uite  >imilar 
to  the  12— tc  ion  -li'eiiinu'  cars.      I  lie  bod\-  is  two  feet  shorter 


turjjini,'  the  car  framinu'.  flooring  or  lining.  Other  a])j)Hancc- 
include  l)ottom  operating  lower  couplers,  Miner  A5P  drai. 
gear.  Acme  single  weh  tyjK-  diai)hragms  with  ruhher  htxxli-, 
JM  expander  rings.  Miner  buffer  and  Woods  single  roUe. 
side  hearings. 


Interior   of   One    of    the    Compartments 

and  change>  have  heeii  made  in  the  spacing  of  posts  to  fit  the 
altered  floor  plan.  The  interior  woodwork  is  mahogany  and 
the  uphol-tir\  i-  Hiltmore  plush,  ("are  has  l»een  taken  in 
fitting  the  t  ompartnieiit.-  to  afford  the  maximum  of  comfort 
and  (onvenienie  for  the  passengers.  Individual  regulation  of 
heat  and  ventilation  is  provitled.  .\  long  baggage  rack,  an 
umbnlla  rat  k,  trays  and  numerous  hooks  are  facilitiis  that 
will  iippeal  to  the  traveler  with  a  large  amount  of  luggage. 
Sj)ace  at  one  end  of  the  car  has  been  utili/.ed  for  a  saloon 
while  the  other  end  rarries  the  heater,  linen  locker  and 
])orter*>  room. 

lioth  type.-  of  car-  are  e<|uipped  with  safety  ai)])liances  to 
meet  the  United  State-  and  Canadian  standards.  The  hand- 
holds are  attached  -o  that  tht^'  can  be  removed  without  dis- 


Cooperiiifi:  Cars  for  Grain 

r..    r.    Ford,    freight    service    inspector    of    the    Chicagr; 
Hurlington  &  <^)uincy.  has  prepared  some  useful  suggestion- 
to  grain   shijipers.  calling  attention  to  the  need   for  carefu' 
inspection  and  jireparation  of  grain  cars,  particularly  at  thi 
time  when  over  $4.()(H).()()()  out  of  a  total  of  :^().0()(),()(K)  pai- 
out  in  loss  and  damage  claims  to  grain,  represents  shortage 
resulting  from  causes  other  than  wrecks.    Mr.  Ford  says: 

It  has  been  our  exjterience  that  grain  can  be  moved  prat 
tically  without  leakage  l)y  the  right  kind  of  teamwork  on  tli 
part  of  ship|)er  and  railroad  agent.  Our  statistics  show  a. 
maii\-  as  10(1  to  2(>()  cars  from  a  certain  station  forwarded 
without  a  claim,  while  a  nearby  station  forwarded  half  a> 
many  cars  and  had  several  claims,  both  stations  being  on  tli'- 
same  railroad  and  the  empty  cars  allotted  by  the  same  car 
distril)Ut(jr  and  set  to  elevators  by  the  same  train  crews. 

Investigation  of  -uch  ca.-es  invariably  (leveloi)s  that  at  tlii 
station  having  sui  h  good  results,  there  is  teamwork  on  tin- 
part  of  ship|)er  and  railroad  agent  in  the  inspection  and 
coo|tering  of  cars,  while  at  the  .-tation  having  unsatisfacton 
nsults  we  tlnd  there  is  little  or  no  co-o|)eration  between 
shipper  and  agent.  The  local  will  .set  out  an  empty  car,  and 
if  the  agent  .-ees  a  '*Fit  for  Grain""  tag  on  it  he  has  it  st  t 
for  loading,  shipper  d(K's  what  he  regards  a  good  job  <>f 
coopering  and  the  car  is  loaded.  Three  heads  are  betti  r 
than  oiU'.  and  if  the  ship])er  would  re<|uest  the  railway  agent 
to  look  the  car  over  after  it  has  l)een  coo])ered.  in  man;, 
in.-taiues  defect>  which  e.-ca|»ed  the  |)revious  insj)ectini: 
would   be  di.scovered. 

.\  shipper  should  not  assume  that  a  car  is  t'lt  for  loading 
simply  becau.-e  a  "Fit  for  Grain"*  tag  is  on  it.    ("ar  insjiec 
tors,  like  the  rest  of  us.  are  liable  to  error.    The  safest  cour>< 
i-   for  the  local   agent   and   the  shijiper  to  carefully   inspeit 
tlie  car  l)efore  huiding  regardless  of  the  tag. 

Reject  any  car  with  weak  or  broken  door  or  end  posts, 
leak}'  roof,  creosote  or  oil-soaked  floor,  or  if  it  is  an  old  car 
which  in  \()ur  judgment  cannot  be  made  grain-tight  by  ;i 
f;'ir  amount  of  coo])ering. 

Look  carefully  for  cracks  at  side  walls  cau.sed  by  .short 
l^(;or  boards  and  cover  tightlx'  with  paper  or  burlap,  deated. 

("over  tig]itl\-  in  the  same  manner  all  defective  places  found 
in  car  lining,  being  |)articular  to  cover  with  tight  fittinii 
beards  end-door  o|)enings. 

King  pins  and  draft  bolts  should  be  covered  and  clcated. 

(jrain  lining  at  top  and  bi-lt  rail  should  be  carefully  in 
spectcd  and  where  not  al»solutely  grain-tight  it  should  I" 
made  so  b\  u-e  of  paper  or  burlap  calking. 

TMace  paper  pads  tacked  to  door  post  to  give  smcK)th  sur 
face   and   tight    fit   to  grain   doors,    which    should   be  nailed 
with   12(1  nail-  two  to  each  end  of  each  grain  door.    This  i- 
imporiaiit.    since   experience   [iroves   that    1 2d    nails   are   tli 
exact  si/.e  re(|uired  for  safety — this  nail  gives  l'|    in.  ])en< 
tration   into  tlie  oak  door  post  and  will   hold  the  door  in  i' 
place-    through    any    rough    handling    car    might    encountc 
Smaller  nails  give  troui)le  and  larger  nails  re<|uirc  choppii' 
out  and  de-truc  tion  of  grain  door  at  unloading  jxiint. 

("over  with  paper  all  grain  door  cracks  and  where  loadiii : 
heavier  than  ()().(l()()  lb.,  reinforce  with  an  extra  door  acror- 
joints  Intween  t'lrst,  .second  and  third  door  joints. 

Go  over  the  outside  of  car  and  securelv  fasten  wit 
cement-coated  nails  any  loose  sheathing  boards  vou  may  fim 

Prevent  any  possible  leakage  where  sills  have  rotted  1 
using  burlap  nailed  to  bottom  of  .^-ill  and  secure  sheathing  I 
nailing  a  .strij)  of  board  fjver  it  at  the  rotted  sill. 
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Make  Car  Owners'  Responsibility  Complete'' 


Reduce    Handling    Line    Liability    Under    Inter- 


change Rules- 


Include  a  Profit  in  Billing  Prices 


BY   C.   J.   WYMER 

Superintendcnl    Car    Department,   Chit-ago    &    Eastern    Illinois 


Q  HOILD  not  the  prc.-cnt  A.  R.  A.  Intirchange  Rules  be 

/j    revised    to    eliminate    dual    rcspon.-iljility,    making    car 

owners  responsible  for  all  defeets? 

J'his   should   be   cjualified   to  the  extent  that   it   miijht  be 

Jesiraljle  to  make  the  handlinj^  line  resjjonsible  for  extensive 

iccident  damage  and  departures  from  important  standards 
m  foreign  cars.     It  would  Ix?  desirable  to  maintain  a  limit  of 

ejjairs  recjuiring  the  autliority  of  the  owner  to  prevent  a 
uTeater  repair  ex])ense  tiian  he  might  wish  to  make  on  certain 
.  ijuijjment. 

1  lie  ])resent  interchange  rules  make  a  division  of  repairable 
defects  as  between  owning  and  handling  line  responsibility, 
many  of  which,,  in  our  oi)inion.  are  of  such  minor  impor- 
umce  as  not  to  justify  the  attention  they  retjuire  properly  to 
place  the  roponsibility  as  defined.  Furthermore  a  ver}-  large 
majority  of  the  defect  cards  which  are  issued  in  interchange 
are  for  old  damage,  indicating  that  the  j)enalty  it  is  sui)}K)sed 
lo  inflict  as  puni.-hment  for  what,  under  the  rules,  is  con- 
sidered the  misuse  of  ecjuipment,  dfK's  not  assess  against  the 
uuilty  party.  Our  conclusion  is  tluit  punishing  the  innocent 
(Ices  not  decrease  crime. 

Some  have  argued  that  it  is  essential  to  have  handling 
line  defctts  as  a  means  of  avoiding  usele>s  damage  to  ecjuip- 
meiit  through  rough  handling  Ijy  switchmen  and  train  crews, 
i.ilieving  they  art-  more  careful  when  handling  foreign  line 
■  •[uipmcnt  than  they  would  otherwi.<e  be  on  account  of  the 
li.iltility  for  certain  damage  being  assessed  again>t  llie  em- 
|>loying  comjjany.  liut  the  foreign  car  is  handled  along  with 
the  h(;me  car  and  any  effort  to  give  the  home  car  i)referred 
handling  W(,uld  result  in  the  foreign  car  receiving  the  same 
treatment.  Then,  again,  the  average  train  man  does  not 
know  wliere  the  lines  of  responsibility  are  drawn,  if  he  even 
knows  the\-  exist  at  all,  and  he  is  interested  in  numbers  and 
initials  of  cars  only  for  the  j)roper  movement  of  them  in 
line  with  his  duties. 

riie  first  interchange  rule  reads  as  follows:  "Each  rail- 
n  ad  is  responsible  for  the  condition  of  all  cars  on  its  line, 
and  mu.st  give  to  all  e(|Ual  care  as  to  inspection  and  repairs, 
regardless  of  responsil»ility  for  exi>ense  of  repairs.""  Mav  we 
a>k  what  is  tlie  intent  of  this  re(juirement  of  the  rule  and 
vvliether  it  is  ])erforniing  its  function?  It  is  clearly  the  intent 
"f  the  rule  to  require  that  a  car  lie  maintained  for  service 
ujiile  (jn  foreign  rails  ecjually  as  well  as  it  would  be  on  its 
Iiome  rails.  We  do  not  believe  that  any  concrete  argument 
need  be  ])resented  in  support  of  a  statement  that  the  rule  is 
•lot  complied  with,  as  it  is  a  well-known  fact  that  most  cars, 

I  they  are  away  from  their  home  rails  for  an  extended  length 
'  f  time,  return  as  cripples  if  they  return  at  all. 

Accei)ting  the  above  statement  as  a  fact  as  to  the  intent  of 
'iie  rule  and  also  as  to  its  ineffectiveness,  the  next  question? 

nost  natural   to  arise  are,   "Why   is   it   not  effective?"   and 

What  right  has  it  to  exist?'' 
It  has  a  perfect  right  to  exist  because  it  is  correct  in  jirin- 

iple,  and  if  the  money  which  it  costs  the  railroads  annually 

or  the  movement  over  their  rails  of  foreign  e(|ui|)ment  in 
'ad  order  because  it  was  not  maintained  away  from  home 

nd  not  sufficiently  maintained  at  home,  could  be  known  it 
ould   be  a   surprising   amount.      Added   to  the  other  vast 
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anK;unt  which  would  be  saved  in  claim>  arising  from  im- 
properly maintained  e({uii)ment,  it  would  be  sufficient  to 
cause  every  railroad  man  to  do  his  part  in  overcoming  litis 
needless  ex])ense. 

It  may  be  argued  with  some  merit  that  the  owning  road 
is  best  e(iui])ped  for  rej)airing  its  own  cars  since  it  is  supplied 
with  material  peculiar  to  their  construction.  Admitting  that 
this  argument  has  some  value,  represents  only  a  small  jiart 
of  the  upkeep  of  the  e(|ui{)ment  if  the  "stitch  in  time""  were 
aj>i)lied;  and,  again,  when  we  find  that  materials  common  to 
all  railroads  are  not  maintained,  we  are  forced  to  conclude 
tiiat  it  is  not  of  prime  im|)ortance.  If  railroad  cars  were 
constructed  along  more  uniform  lines  in  certain  details,  this 
objection  would  Ik'  practically  rem(,ved,  and  a  large  reductitjii 
in  material  supjjlies  on  hand  could  be  made. 

There  is  lack  of  ade(juate  incentive  to  act  a>  Rule  1  re- 
(juires.  Outside  of  defense  of  home  and  country,  it  i>  natural 
for  mankind  to  expect  some  material  reward  for  service 
rendered,  and  the  way  to  create  this  incentive  would  be  to 
revi.se  the  A.  R.  A.  Rules  to  the  extent  that  tiiey  would  repre- 
sent a  substantial  profit  for  material  and  labor  exjtended  in 
making  repairs.  Were  this  done,  it  i>  our  l)elief  that  it  would 
noi  only  have  a  far-reaciiing  effect  in  securing  prompt  repairs 
to  foreign  e(|uij)ment.  l)Ut  would  cause  a  better  maintenance 
of  the  home  cars.  'Die  handling  line  would  be  willing  and 
anxious  to  repair  foreign  cars  on  account  of  the  jirofit  to  the 
company,  and  would  l)e  e<|ual]y  anxious  to  maintain  its  <jwn 
e(|uij)ment  in  such  manner  as  to  require  the  minimum  atten- 
tion in  the  way  of  repairs  while  awa\-  from  home  to  prevent 
paying  a  ])remium  to  other  railroads  for  their  maintenance. 
It  would  result,  further,  in  better  initial  construction  in  order 
that  cars  w(;ul(l  ])erform  their  service  with  the  minimum 
amount  of  repair  attention  during  their  existence.  It  has 
t(K)  often  l)een  true  that  substantial  con-truction  ha<  been 
sacrificed  to  reduce  initial  cost. 

There  are  .still  further  benefits  which  should  l>e  derived 
from  the  proposed  changes  in  the  way  of  labor  and  stationerv 
saving.  The  inspection  forces  now  employed  at  interchange 
points  for  making  technical  inspection  and  record-  to  con- 
form to  the  intent  of  the  rules  could  l)e  greatl\  reduced,  and 
this  wasted  laluir,  made  necessarv  on  account  of  present  rules, 
diverted  to  the  actual  repair  of  ecjuipment.  Mucli  time  is 
consumed  by  officials,  who  are  resjxjnsible  for  their  enforce- 
ment, in  an  effort  to  familiarize  themselves  and  their  em- 
fdoyees  with  the  re(|uirements  of  the  rules  which  verv  con- 
si>tjntl\  c'.iangc  at  leasf  inc.'  each  year.  There  i>  a  con- 
stant llow  of  corresj)ondence  over  the  railroad  an<l  with  other 
railroads  on  account  of  the  dual  responsiltilitv  of  the  inter- 
change rules,  which  would  cea.se,  thus  saving  much  time  of 
officials  and  clerks  as  well  as  stationerv.  The>e  enenjies  could 
be  directed  with  better  results  along  constructive  lines. 

Insjiection  of  e(|uij)ment  in  our  judgment,  should  l)e  con- 
fined to  the  determining  of  three  conditions:  (1)  To  insure 
safe  movement  on  the  railroad;  (2)  To  insure  safetv  for 
train  men.  and  (.■>)  To  jirovide  for  the  protection  to  coitj- 
modities. 

With  delivering  line  responsibilities  ebminated  the  in- 
spection at  interchange  points  would  much  better  conform  to 
the  abcne  recuirements  and  the  work  le  Deformed  with 
gieatcr  d'.-i)atch.     At  i^re.^ent,  sj)ecii!l  effort  is  made  to  locate 
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whatever  delivering  line  responsibilities  the  car  may  carry, 
which  may  be  only  a  few  raked  side  sheathing  that  in  reality 
only  mar  rather  than  disqualify  a  car  for  service.  More 
serious  defects,  such  as  worn-out  wheels,  defective  brake 
beams,  etc.,  that  may  cause  an  accident  resulting  in  the  de- 
struction of  many  dollars'  worth  of  property  and  possibly  the 
loss  of  human  lives,  are  overlooked.  The  movement  of  cars 
is  often  retarded  at  interchange  points,  delaying  shipments 
and  creating  switching  expense,  which  would  not  occur  if 
there  were  but  one  responsibility,  i.  e.,  car  owners'. 

The  above-outlined  plan  could  not  be  put  into  effect  in 
fairness  to  car-owners  without  giving  full  consideration  to 
their  interest  in  the  way  of  an  adequate  rental  charge  for 
the  use  of  their  equipment  while  on  foreign  lines.  This 
consideration  would  be  an  absolute  necessity  in  connection 
with  the  other  changes  suggested  and  without  it  it  would 
mean  great  sacrifices  to  present  and  future  owners  of  large 
amounts  of  equipment.  It  would  also  be  necessary  for  the 
purpose  of  encouraging  the  ownership  of  equipment,  as  it 
can  be  readily  seen  that  with  the  repairs  placed  on  a  profit 
basis  and  the  rental  charge  for  the  use  of  equipment  low,  it 
would  be  to  the  advantage  of  any  railroad  to  own  just  as  few 
cars  as  essential  to  the  conduct  of  its  business  over  and  above 
the  equipment  it  was  able  to  obtain  from  other  lines. 
Furthermore,  there  would  be  no  disposition  on  the  part  of 
such  railroads  to  release  equipment  as  long  as  it  could  possi- 
bly be  made  use  of  to  advantage. 

*•  A  high  rental  charge  should  also  have  the  effect  of  moving 
equipment  to  the  home  line  during  depressions  in  business. 
The  rental  charge  for  the  use  of  equipment  should  be  suffi- 
cient to  return  to  the  car-owner  during  the  life  of  his  equip- 
ment the  original  investment,  maintenance  cost  and  other 
expenses  incident  to  ownership,  and  a  fair  interest  return. 

Private  owners  of  equipment  might  consider  that  the  plan 
suggested  would  work  a  hardship  on  them  on  account  of 
having  no  opportunity  to  participate  in  the  repairs  of  equip- 
ment belonging  to  other  companies,  but  they  would  be  fully 
protected  if  a  suitable  rental  charge  for  the  use  of  their 
equipment  were  provided. 

We  are  not  in  a  position  to  say  what  would  be  the  proper 
labor,  material  and  rental  charges  to  carry  out  the  plan  out- 
lined. If  considered  favorably,  a  thorough  investigation  of 
the  subject  would  be  required  by  competent  accountants  to 
arrive  at  these  charges  properly. 

We  appreciate,  with  repair  forces  reduced  to  a  minimum 
on  all  railroads,  and  considering  the  present  general  condi- 
tion of  all  equipment  that  no  substantial  progress  could  be 
made  in  bringing  about  a  radical  improvement  in  the  present 
condition  of  cars,  without  increased  application  of  labor 
and  material.  But  some  of  the  advantages  of  the  plan 
suggested  would  immediately  accrue  without  any  attending 
disadvantages,  and  it  is  hoped  that  present  conditions  will 
not  always  exist.  When  conditions  do  become  favorable,  the 
benefits  of  the  plan  would  become  effective  in  all  the  various 
channels  outlined.  These  recommendations  represent  rather 
radical  changes  from  present  methods,  but  we  believe  that 
these  or  other  changes  no  less  radical  are  essential  to  bring 
about  a  more  substantial  maintenance  of  equipment  and  the 
cutting  loose  from  expensive  red-tape  systems,  and  will  event- 
uallv  come — so  whv  not  now  ? 


A    Check   on   Rough   Handling   of   Cars 

Road  ser\'ice  tests  on  a  device  designed  to  keep  a  record 
of  the  rough  handling  of  cars  have  been  carried  to  the  point 
which  is  Slid  to  have  definitely  established  the  practicability 
of  the  device.  They  have  also  shown  that  most  of  the  rough 
hurdling  to  which  cars  are  subjected  occurs  in  yards  during 
the  makeup  and  breakup  of  trains  and  not,  as  has  been 
claimed  l)y  some,  in  the  handling  of  trains  on  the  road  as  a 
consequence  of  slack  adjustments.     The  particular  value  of 


this  device  arises  frorn  the  possibility  of  effecting  an  appre- 
ciable reduction  in  rough  handling. 

The  device  consists  of  a  spring  motor  or  clock  which  winds 
a  tape  or  registering  chart  graduated  to  15-min.  periods  and 
designed  to  give  a  continuous  record  over  a  period  of  10  days. 
This  tape  records  the  movement  of  a  pencil  attached  to  a 
weight  which  moves  between  suitable  guides  under  the  control 
of  two  springs.  Any  sudden  impulse  or  impact  given  to  the 
device  gives  the  weight  a  vibratory  motion  and  thus  records 
marks  in  a  crosswise  direction  on  the  tape.  The  length  of 
these  lines,  as  indicating  the  distance  that  the  weight  has  been 
moved  from  the  neutral  position  near  the  center  of  the  tape, 
is  a  measure  of  the  amount  of  impact  sustained. 

The  first  problem  which  it  was  necessary  to  settle  before  a 
successful  test  could  be  inaugurated  was  that  of  determining 
the  limit  of  rough  handling  in  terms  of  vibration  on  the  chart 
of  the  impact  register.  This  was  accomplished  through  a 
series  of  tests  conducted  with  a  view  of  creating  actual  cases 
of  rough  handling  and  observing  the  resulting  vibration  on 
the  chart  of  the  impact  register.  Both  loaded  and  empty  cars 
were  used,  with  wood  and  steel  underframes.  These  were 
allowed  to  couple  at  sp)eeds  varying  from  2  to  10  miles  an 
hour.  Each  case  was  considered  from  the  standpoint  of  pos- 
sible damage  to  a  car  of  merchandise  and  was  accordingly 
adjudged  as  being  a  case  of  rough  handling  or  permissible 
handling  and  the  limit  of  rough  handling  was  decided  to  be 
between  two  and  three  miles  an  hour  speed  at  the  time  of 
impact. 

After  the  chart  graduation  test  had  been  completed,  a  num- 
ber of  machines  were  put  into  use  in  through  merchandise 
cars  operated  by  the  Chicago,  Milwaukee  &  St.  Paul  between 
Chicago,  Kansas  City,  Milwaukee,  Madison,  Minneapolis 
and  Mason  City.  The  machines  were  in  cars  operated  on  a 
regular  loading  schedule  and  were  handled  at  destination  by 
the  agent  in  charge.  No  traveling  inspector  accompanied  the 
machines,  but  their  records  were  removed  by  the  receiving 
agents  and  mailed  to  the  general  office  for  investigation  and 
tabulation.  The  movement  of  the  machines  was  not  adver- 
tised and  train  crews  did  not  know  at  any  time  when  they 
might  be  handling  the  register.  Each  case  of  rough  handling 
which  resulted  was  taken  up  with  the  superintendent  on 
whose  division  it  occurred  and  the  crew  responsible  disci- 
plined therefor. 

Studies  of  records  made  with  the  increment  recorder  indi- 
cate, as  stated  in  the  opening  paragraph,  that  97  per  cent  of 
the  rough  handling  cases  actually  occur  in  yards.  The  ques- 
tion has  been  raised  whether  it  is  within  the  limits  of  reason 
to  expect  that  cars  may  be  handled  under  the  conditions  im- 
posed on  railway  operation  without  a  certain  amount  of  rough 
handling.  In  answer  to  this  it  is  noted  from  the  record  ob- 
tained in  the  tests  that  27  out  of  111  cars  under  observation 
moved  from  origin  to  destination  over  an  aggregate  distance 
of  10,000  car  miles  without  a  single  case  of  rough  handling. 
There  are  also  repeated  instances  where  cars  moving  over 
exactly  the  same  route  received  widely  varying  treatment.  It 
is,  therefore,  estimated  that  if  24  per  cent  of  the  cars  can  be 
handled  properly  under  present  conditions  of  transportation 
with  no  rigid  disciplinary  measures  in  effect,  the  enforcing  of 
proper  discipline  would  enable  the  handling  of  at  least  70 
per  cent  of  the  equipment  in  the  same  manner.  The  impact 
recorders  described  above  were  developed  and  are  being 
manufactured  by  the  Railway  Impact  Register  Company. 
Belleville,  111. 


Anti-Railway  Propaganda  in  Italy. — An  Italian  journal  is 
reported  as  estimating  that  if  the  200,000  railway  workers  of  tha* 
country  were  each  employed  in  driving  10-ton  trucks  8  hours  a 
day  for  300  days  a  year,  five  times  as  many  ton  miles  would  bt 
carried  as  by  the  Italian  railways  now.  The  number  of  employee? 
necessary  for  repairing  trucks  and  for  loading  and  unloading 
freight  are  rot  mentioned. 


One  of  Three  Bowen  Motor  Cars  Recently  Delivered  to  the  Pittsburg  &  Shawmut 


Bowen  Gasoline  Motor  Driven  Passenger  Car 

Arrangement    of    Power    Transmission    System 
and     Rear     Truck     Are     Features     of     Design 


A  GASOLINE  motor  driven  passenger  car  particularly 
adapted  for  use  on  branch  or  short  line  steam  rail- 
ways, which  involves  a  unique  combination  of  stand- 
ard automobile  practice  with  the  essential  features  of  railway 
rolling  stock  design,  has  recently  been  developed  by  the 
Bowen  Motor  Railways  Corporation,  St.  Louis,  Mo.  The 
car  shown  in  the  illustration  is  one  of  three  for  the  Pitts- 


by  means  of  a  longitudinal  shaft  to  the  main  transmission, 
which  provides  for  four  speeds.  The  ratio  of  shaft  speed  at 
the  driven  and  driving  ends  of  this  transmission  var>'  from 
4.99  to  1  for  the  first  speed  to  1  to  1  for  the  fourth  or  high 
speed.  From  this  transmission  power  is  again  transmitted 
through  a  longitudinal  shaft  to  an  auxiliary  reversing  trans- 
mission, which  provides  a  speed  ratio  of  1  to  1  in  forward 
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I'urg  &  Shawmut,  the  construction  of  which  was  recently 
completed  by  the  Barney  &  Smith  Car  Company.  The  fea- 
tures of  construction  of  particular  interest  in  this  car  are 
the  arrangement  of  the  power  transmission  system  and  the 
design  of  the  rear  truck,  through  which  the  power  is  trans- 
mitted to  the  rail. 

The  power  plant  is  a  four-cylinder  automobile  motor  with 
•^Yi-'in.  by  6-in,  cylinders,  capable  of  developing  62  brake 
horsepower  at  1,600  revolutions  per  minute,  which  is  attached 
f  irectly  to  the  underframe.  From  the  motor  clutch,  which 
follows  the  lines  of  automobile  practice,  power  is  transmitted 


motion  and  of  1.085  to  1  in  reverse.  From  this  transmission 
to  the  rear  axle  gear  case  power  is  again  transmitted  by  a 
longitudinal  shaft. 

The  cast  steel  gear  housing  of  the  rear  axle  is  built  in 
two  sections  to  permit  easy  inspection  and  repair  of  all  gears 
and  pinions.  This  construction  makes  it  unnecessary  to 
disassemble  the  truck  in  case  any  gears  are  to  be  removed. 
The  arrangement  of  the  combination  bevel  and  spur  gears 
is  such  that  the  gear  ratio  of  the  drive  and,  therefore,  the 
car  speed  can  be  changed  at  any  time  by  replacing  the  bevel 
gear  set  by  another  of  a  different  ratio.    From  the  motor  to 
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uhatcviT  ili'livi-rini:  line  responsiltilitio  the  car  luay  carry, 
which  may  l»c  «)iily  a  tVw  rakcil  side  .-iR'athiiiL;  that  in  reality 
unly  mar  ratiier  tlian  cli>(iualif\  a  car  fur  serviie.  Mure 
.-erious  defects,  such  as  worn-uut  wheels,  defective  i)rake 
l>eams,  etc..  tiuit  may  cause  an  accident  resultinu  in  the  de- 
>tructit)n  of  many  dollars'  worth  of  j)ro|)erty  ami  jjossiljly  the 
loss  of  human  live>,  are  overlooked.  I  lu'  movement  of  cars 
i>  often  retarded  at  interchan<ie  points,  ilelayinj;  shijmients 
and  tTiatinu  switihini;  expense,  which  would  not  (ucur  if 
liuTc-  wiTe  I  tut  one  resjxinsiltility.  i.  c,  car  owners'. 

1  hi-  aliove-t)iitlinid  plan  could  not  be  put  into  effect  in 
fairnes^  to  car-owners  without  i^ivin^  full  consideration  to 
thiir  interi^i  in  the  way  of  an  ade«iuate  rental  charge  for 
thi  UM'  of  their  et|uipment  while  on  foreign  lines.  This 
consideration  would  lie  an  al)Solute  neiessitx  in  connection 
with  the  other  ihanges  suggested  and  witliout  it  it  would 
nuan  yreat  sacrifices  to  |)resent  and  future  owners  of  large 
.imounts  of  equipment.  It  would  also  he  necessary  for  the 
]>urpo>e  of  encouraging  the  ownershi[)  of  ecjuipnient.  as  it 
can  lie  reatlily  seen  that  with  the  repairs  placed  on  a  profit 
l)asi>  and  the  rental  charge  for  the  use  of  eijuipment  low.  it 
would  lie  to  the  advantage  of  an\-  railroad  to  own  just  as  few 
lars  a>  e.-.-i-ntial  to  the  i ondui  t  of  its  l)usiiu>.-  over  and  ahove 
the  e(|uipment  it  was  able  to  obtain  from  other  lines. 
Furthermore,  there  would  be  no  disposition  on  the  jiart  of 
suih  railroads  to  relea>e  e(|uipment  as  long  a>  it  lould  jto-si- 
bl\   be  made  use  of  to  advantage. 

.\  high  rental  charge  should  also  have  the  effei  t  of  moving 
e(|uipment  to  the  home  line  during  depri>-i()n>  in  business. 
The  rental  charge  for  the  use  of  i(|uii)ment  >hould  be  >uft"i- 
(ient  to  return  t(»  the  car-owner  during  the  life  of  his  ecjuip- 
ment  the  original  investment,  maintenance  cost  and  other 
expenses  incident  to  ownership,  and  a  fair  interest  return. 

Private  owner>  of  ecjuipment  might  consider  that  the  i)lan 
suggested  would  work  a  hardship  on  them  on  account  of 
having  no  op[)ortunity  to  jiartii  ijiate  in  the  repairs  of  ecjuip- 
ment  belonging  to  other  companies,  but  they  would  be  fully 
protected  if  a  suitable  rental  charge  for  the  use  of  their 
equipment  were  provideil. 

We  are  iKit  in  a  position  to  say  what  would  be  the  |)roper 
labor,  material  and  rental  charges  to  carry  out  the  jdan  out- 
lined. If  considered  favorably,  a  thorough  investigation  of 
the  subject  would  be  recjuired  by  competent  accountants  to 
arrive  at  the.'ie  iharges  proi»erly. 

We  appreciate,  with  re|)air  f()rces  reduced  to  a  minimum 
on  all  railroads,  and  considering  the  [)re>ent  general  condi- 
tion of  all  e(|uipment  that  no  .-ubstantial  progres>  could  be 
made  in  bringing  about  a  radical  improvement  in  the  ])rescnt 
condition  of  cars,  without  increased  application  of  labor 
and  material.  But  .-ome  of  the  advantages  of  the  jdan 
.«ugi:ested  would  immediately  accrue  without  any  attending 
disadvantages,  and  it  is  hojied  that  present  conditions  will 
not  always  exist.  When  condititms  do  become  favorable,  the 
benefits  of  the  plan  would  Income  effective  in  all  the  various 
ihannel-i  outlined.  The.->e  recommendations  represent  rather 
radiial  changes  from  proent  methods,  but  we  believe  that 
these  <jr  other  changes  no  less  radical  are  es.sential  to  bring 
about  a  more  substantial  maintenance  of  e(|uipment  and  the 
cutting  loose  from  expensive  re<l-ta|X"  systems,  and  will  cvent- 
uallv  come — so  whv  not  now? 


A    Cliet'k    on    Roufrli    Handliiij:   of   Car.«i 

Road  <ervi(e  te-t-  on  a  deviie  de-i'jned  to  keep  a  record 
of  the  rough  handling  of  lars  have  bien  larried  to  the  point 
which  is  Slid  to  have  detlnitely  established  the  pra'ticability 
of  thL>  device.  The\-  have  al-o  shown  that  mo<t  of  the  rough 
hi'pdling  to  whiih  cars  arv-  -objected  occurs  in  yard-  durinu 
the  maktrp  and  breakui'  of  trains  and  not.  as  has  been 
clainie<l  bv  some,  in  the  h  ndling  of  trains  on  the  road  as  a 
con.«iequ', lue  of  -b-ik  iidjustments.      I'he  jiarticular  vnhu'  of 


this  device  arises  froni  the  j)Os.>ibility  of  effecting  an  apj)re 
liable  reduction  in  rough  handling. 

'Jhe  device  consists  of  a  sjiring  motor  or  clock  which  wind- 
a  tape  or  registering  chart  graduated  to  KS-min.  periixis  ami 
designed  to  give  a  continuous  record  over  a  period  of  10  days. 
This  tai)e  records  the  movement  of  a  ])encil  attached  to  ,. 
weight  which  moves  between  suitable  guitles  under  the  contro': 
of  two  sjjrings.  Any  .sudden  im])ulse  or  impact  given  to  tht 
device  gives  the  weight  a  vibratory  motion  and  thus  record- 
marks  in  a  crosswise  direction  on  the  tape.  The  length  o; 
these  lines,  as  indicating  the  distance  that  the  weight  has  beer 
moved  from  the  neutral  position  near  the  center  of  the  tapi 
is  a  measure  of  the  amount  of  impact  su.^tained. 

The  first  jiroblem  which  it  was  necessar)-  to  settle  before  ;i 
successful  test  could  be  inaugurated  was  that  of  determinini. 
the  limit  of  rough  handling  in  terms  of  vibration  on  the  chart 
of  the  impact  register.  This  was  accomplished  through  a 
series  of  tests  condui  ted  with  a  view  of  creating  actual  cases 
of  rough  handling  and  ob.<erving  the  resulting  vibration  on 
the  chart  of  the  impact  register.  Hoth  loaded  and  empty  cars 
were  used,  with  woixl  and  steel  underframes.  These  were 
allowed  to  coujile  at  speeds  varxing  from  2  to  10  miles  an 
hour.  Each  case  was  considered  from  the  standpoint  of  pos- 
sible damage  to  a  car  of  merchandise  and  was  accordingly 
adjudged  as  being  a  case  of  rough  handling  or  permi-^sibli- 
handling  and  the  limit  of  rough  handling  was  decided  to  be 
between  two  and  three  miles  an  hour  speed  at  the  time  of 
im])act. 

.\ftir  the  chart  graduation  test  had  Ix'en  completed,  a  num- 
ber of  machines  were  put  into  use  in  through  merchandi.>^e 
cars  oj)erated  by  the  Chicago,  Milwaukee  &  St.  Paul  between 
Chicago.  Kansas  City.  Milwaukee,  Madison,  Minneapolis 
and  Mason  City.  The  machines  were  in  cars  o[)erated  on  a 
regular  loading  schedule  and  were  handled  at  destination  b\ 
the  agent  in  charge.  Xo  traveling  inspector  accompanied  the 
machines,  but  their  records  were  removed  by  the  receiving 
agents  and  mailed  to  the  general  office  for  investigation  an<l 
tabulation.  The  movement  of  the  machines  was  not  adver- 
tised and  train  crews  did  not  know  at  any  time  when  tluy 
might  be  handling  the  register.  Ivicli  case  of  rough  handling 
whiih  re>ulte<l  wa>  taken  uj)  with  the  superintendent  on 
whose  division  it  occurred  and  the  crew  responsible  di.-ci- 
plined  therefor. 

Studies  of  records  made  with  the  increment  recorder  indi- 
( .ite,  as  stated  in  the  opening  paragrajih,  that  97  per  cent  of 
the  rough  handling  cases  actualTy  occur  in  yards.     The  ques- 
tion has  been  raised  whether  it  is  within  the  limits  of  reason 
to  exjtect  that  car.-  may  be  handled  un<ler  the  conditions  im 
posecl  on  railway  operation  without  a  certain  amount  of  rough 
liandling.     In  answer  to  this  it  is  noted  from  the  record  oh 
tained  in  the  tests  that  27  out  of  111  cars  under  obsenation 
moved  from  origin  to  destination  over  an  aggregate  distance 
of  10,000  car  miles  without  a  single  case  of  rough  handling. 
There  are  also  repeated   instances  where  cars  moving  over 
exactly  the  same  route  received  widely  varying  treatment.     It 
is,  therefore,  estimateil  that  if  24  j)er  cent  of  the  cars  can  \n 
handled  projierly  under  present  conditions  of  transportation 
with  no  rigid  di.sci|»linary  measures  in  effect,  the  enforcing  o'. 
proper  discipline  would  enable  the  handling  of  at  least  7'' 
per  cent  of  the  e(|ui[)ment  in  the  same  manner.     The  impac 
recorders    described    above    were    developed    and    are    l>ein: 
manufactured    l)v    the    Railwax"    Imj)act    Register    Compan\ 
Uelleville.    111.      '  - 


.\nti-R Aii.w.w  Proi-xc  \Nii\  IV  Ttniv. — .\n  Italian  journal  i 
reported  as  estimating  that  if  the  20(),0(X)  railway  worker.-  of  tha 
country  were  each  ctnployod  in  drivincr  10-ton  trucks  8  hours 
rlay  for  300  days  a  year,  five  times  as  tiiany  ton  miles  would  b 
carried  as  by  the  Italian  railways  now.  The  nuinbcr  of  employee 
necessary  for  repairing  trucks  and  for  loadincr  and  unloadin 
I'riiclit  are  lot  mentioned. 
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nc  of  Three  Bouvu  Motor  Cars  Recently  Deli'crcd  to  the  I'itlsb'irg  iTr  Sha'^vmut 


Bo  wen  Gasoline  Motor  Driven  Passenger  Car 

Arrangement    of    Power    Transmission    System 
and     Rear     Trnck     Are     Featnres     of     Design 


AGASOLIXI'.  motor  driven  jjassenf^er  car  particularly 
adapted  for  use  on  branch  or  short  line  steam  rail- 
ways, which  involves  a  unique  combination  of  stand- 
ird  automobile  practice  with  the  essential  features  of  railway 
rolling  stock  design,  has  recently  been  developed  by  the 
llowen  Motor  Railways  Corporation,  St.  Louis,  Mo.  The 
v.ir  shown  in  the  illustration  is  one  of  three  for  the  Pitts- 


by  means  of  a  longitudinal  .shaft  to  the  main  transmission, 
which  provides  for  four  spc^^ds.  The  ratio  of  shaft  speed  at 
the  driven  and  driving  ends  of  this  transmission  vary  from 
4.99  to  1  for  the  first  speed  to  1  to  1  for  the  fourth  or  high 
>peed.  From  this  transmission  power  is  again  transmitted 
through  a  longitudinal  shaft  to  an  auxiliary  reversing  trans- 
mission, which  provides  a  speed  ratio  of  1  to  1  in  forward 
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urg  &  Shawmut.  the  construction  of  which  was  recentlv 
mpleted  by  the  Barney  &  Smith  Car  Company.  The  fea- 
I  ires  of  construction  of  particular  interest  in  this  car  are 
'  le  arrangement  of  the  power  transmission  system  and  the 
'  esign  of  the  rear  truck,  through  which  the  power  is  trans- 
:  :itted  to  the  rail. 

The  power  plant  is  a  four-cylinder  automobile  motor  with 
-  j-in.  by  6-in.  cylinders,  capable  of  developing  62  brake 
5  orsepower  at  1.600  revolutions  per  minute,  which  is  attached 
'  irectly  to  the  underframe.  From  the  motor  clutch,  which 
I  )llows  the  lines  of  automobile  practice,  power  is  transmitted 


motion  and  of  1.0S5  to  1  in  reverse.  From  tliis  transmission 
to  the  rear  axle  gear  case  power  is  again  transmitted  by  a 
longitudinal  shaft. 

The  cast  steel  gear  housing  of  the  rear  axle  is  built  in 
two  .sections  to  permit  easy  inspection  and  repair  of  all  gears 
and  pinions.  This  construction  makes  it  unnecessary  to 
disassemble  the  truck  in  case  any  gears  are  to  be  removed. 
The  arrangement  of  the  combination  bevel  and  spur  gears 
is  such  that  the  gear  ratio  of  the  drive  and,  therefore,  the 
car  speed  can  be  changed  at  any  time  by  replacing  the  bevel 
gear  set  bv  another  of  a  different  ratio.    From  the  motor  to 
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the  rear  axle  gear  case  the  transmission  devices  and  shaft 
connections  throughout  follow  standard  automobile  practice, 
the  details  conforming  to  the  standards  of  the  Society  of 
Automotive  Engineers. 

Compressed  air  to  operate  the  brakes  is  provided  by  an 
air  compressor  mechanically  driven  by  a  longitudinal  shaft 
from  a  power  take-off  located  at  the  main  transmission. 

The  two-wheel  driving  truck  under  the  rear  end  of  the 
car  is  of  unique  construction,  combining  the  requirements  of 
a  fixed  angular  relationship  between  the  center  line  of  the 
axle  and  the  center  line  of  the  car  with  a  complete  unity 
of  construction  which  permits  the  rear  axle  with  the  brake 
rigging  and  gear  case  to  be  removed  from  the  car  intact. 
This  truck  is  built  up  of  cast  steel  side  frames  which  are 
joined  at  the  ends  with  cast  steel  cross  pieces  of  I-section. 
The  side  frames  are  provided  with  pedestals  for  standard 
M.  C.  B.  journal  boxes.  The  gear  case  which  surrounds 
the  center  of  the  axle  is  rigidly  supported  by  two  longitudinal 
members  of  rolled  channel  section,  bolted  to  the  underside 
of  the  truck  frame  end  pieces.  Lugs  on  the  truck  frame  pro- 
vide for  the  support  of  two  brake  beams,  one  in  front  and 
one  at  the  rear  of  the  driving  wheels,  which  are  fitted  with 
M.  C.  B.  standard  brake  heads  and  brake  shoes.    These  are 


The  weight  of  the  car  body  is  transmitted  to  this  truck 
frame  through  four  semi-elliptic  springs  the  center  bands  ci 
which  rest  in  suitable  pockets  in  the  truck  frame  and  the 
ends  of  which  bear  against  small  flanged  wearing  shoe: 
riveted  to  the  underside  of  the  car  body  underframe.  Th: 
longitudinal  distance  between  the  front  and  back  truck  spring 
pockets  is  4  ft.  TJ^  in.,  which  is  great  enough  to  provide 
considerable  transverse  torsional  stability  to  the  gear  case 
without  sacrificing  the  complete  freedom  of  the  truck  from 
attachment  to  the  car  body. 

The  engine  is  located  under  a  hood  at  the  front  end  of 
the  car  with  the  radiator  let  into  the  end  wall  just  under  the 


Interior   View   of    Passenger   Compartmsnt 

connected    with   simple   clasp   brake   rigging,   operated   by 
Westinghouse  semi-automatic  air  brake  equipment. 

The  alinement  of  the  truck  with  respect  to  the  car  body 
is  maintained  by  four  column  castings  bolted  to  the  under- 
side of  the  car  underframe.  These  castings  are  provided  with 
vertical  wearing  shoes  on  their  inside  transverse  faces  and 
outside  longitudinal  faces  which  bear  against  corresponding 
wearing  shoes  secured  to  the  end  pieces  of  the  truck  frame 
and  to  projections  from  the  side  frames.  Lateral  alinement 
is  thus  maintained  at  four  points  on  the  truck  frame  and 
the  driving  thrust  in  either  direction  is  transmitted  to  the 
car  body  at  two  points  through  these  shoes,  which  are  free 
to  move  vertically  with  respect  to  each  other. 
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Details  of  Rear  Axle  and  Truck 


front  window.  The  hood  is  asbestos  lined  in  order  to  permit 
the  space  over  the  engine  to  be  filled  with  small  baggage 
or  express  packages,  thus  conserving  baggage  room  floor 
space. 

With  a   10-ft.   4^-in.   baggage  compartment   and  36-in. 


Details  of  Operation  of  the  Bowen   Motor  Car 

Month                                                                  March  April 

Days  operated  31  30 

Total    miles    3,987  3,960 

Passengers  carried  4,240  3,721 

C?ross  revenue $1,215.82  $1,146.44 

Gallons  of  gas 677  599 

Cost  of  Gas $169.25  $144.76 

Cost  of  oil,  grease  and  coal 11.16  18.53 

Operating   labor    260.00  207.80 

Maintenance  labor  and   parts 16.35  7.30 

Total  expense $461.71  $378.39 

Net    cash     earnings $754.11  $768.05 

Summary 

Cross  earnings  per  mile '. .              .305  .289 

Cost  of  operation  per  mile .115  .095 

Net  earnings  per  mile .190  .194 

The  population  on  the  line  of  above  road  is  175   per  mile. 
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door  openings  at  the  sides  of  the  passenger  compartment,  the 
car  has  a  seating  capacity  of  36  persons.  Other  arrange- 
ments can  be  used  seating  as  many  as  43  passengers.  The 
power  plant  is  ccmsidered  large  enough  to  handle  a  trailer 
on  grades  not  exceeding  three  per  cent  and  a  design  has 
been-  developed  for  such  a  car  27  ft.  4  in.  long  over  the 
channel  undersills,  which  may  be  provided  either  with  re- 
versible seats  or  longitudinal  drop  seats.  In  the  former  case 
a  seating  capacity  of  32  may  be  provided  while  in  the  latter 
case  the  seating  capacity  is  24.  With  the  exception  of  the 
interior  finish,  the  entire  construction  is  of  steel,  the  under- 
frame or  chassis,  the  longitudinal  members  of  which  are  6 
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ft.  I-beams,  being  completely  standardized.  Changes  in  the 
}  ody  construction  and  arrangement  may  be  made  to  suit  local 
requirements.  The  car  illustrated  weighs  28,000  lb.  complete. 

The  first  car  built  by  the  Bo  wen  Motor  Railways  Cor- 
j  oration  was  placed  in  service  about  three  years  ago.  It  has 
row  operated  over  175,000  miles  and  is  still  in  service.  Its 
performance  was  carefully  analyzed  and  while  no  funda- 
mental defects  developed,  it  was  considered  advisable  to 
.  hange  the  later  design  by  making  changes  in  the  size  and 
resign  of  the  car  body. 

Records  of  the  operation  of  these  cars  indicate  that  they 
can  be  run  at  a  cost  of  about  18  cents  per  train  mile  where 


the  railroad  train  service  wage  scale  is  in  effect,  or  12  cents 
per  mile  under  non-union  conditicms.  Further  details  of  the 
cost  of  operation  of  a  Bowen  motor  car  on  the  Westfield 
Railroad  are  given  in  a  tabulation  herewith. 

While  this  car  is  designed  particularly  for  handling  pas- 
sengers, express,  mail  and  baggage  on  short  and  branch  line 
steam  railways,  it  was  also  adapted  for  use  on  suburban 
electric  lines  where  the  cost  of  power  is  excessive.  In  new 
construction,  the  gasoline  motor  cars  have  imp)ortant  ad- 
vantages over  electric  cars,  eliminating  the  necessity  for 
overhead  wiring  and  the  extra  cost  for  the  installation  and 
maintenance  of  power  stations. 


A  Combined  Car  Coupler  and  Hose  Connector 

Operating  Principle  and  Construction  of  Cou- 
pler  Differ    Radically    from    Present    Standard 


A  COMBINED  car  coupler  and  automatic  steam  and  air 
hose  connector  in  the  design  of  which  a  complece 
departure  has  been  made  from  the  operating  princi- 
ple of  the  present  standard  vertical  plane  coupler,  has 
recently  been  placed  in  service  on  a  number  of  steam  railway 
passenger  cars.  The  device,  which  has  been  developed  by 
the  Universal  Car  and  Hose  Coupler  Company,  St.  Louis, 
Mo.,  provides  for  no  vertical  adjustment  between  the  coupler 
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heads  into  alinement  as  they  approach  each  other.  Within 
the  right  half  of  this  rectangular  is  a  jjocket  to  receive  the 
tongue  of  the  opposing  coupler.  The  inside  vertical  face 
of  this  tongue  is  recessed  to  form  a  standard  M.  C.  B.  knuckle 
contour  for  use  in  interchange  with  standard  equipment.  A 
horizontal  opening  through  the  tongue  is  also  provided  for 
the  so-called  locking  lug  or  latch  which  is  attached  to  the 
coupler  head  by  a  1^-in.  knuckle  pin.  A  cylindrical  pocket 
8  in.  long  by  IJ/^  in.  in  diameter  is  drilled  into  the  locking 
lug  and  in  this  recess  is  placed  a  1-in.  coil  spring  5^  ins. 
long  acting  on  a  1-in.  pin  projecting  beyond  the  back 
side  of  the  lug.  This  pin  acting  against  an  interior  surface 
of  the  coupler  head  automatically  maintains  the  lug  in  its 
locking  positicMi  in  which  the  locking  or  latch  portion  of  the 
lug  projects  outward  through  the  side  wall  of  the  adjoining 
coupler  head  when  the  two  heads  are  locked. 

In  coupling,  as  the  bearing  faces  of  the  adjoining  couplers 


General  Arrangement  of  the  Universal  Car  and   Hose  Coupler 

heads  and  the  hose  connector  blocks  are  directly  connected 
to  the  car  coupler  head. 

The  operating  principle  of  the  coupler  is  clearly  shown  in 
the  illustrations.  From  the  drawing,  which  shows  two  of 
the  devices  coupled  together,  it  will  be  seen  that  vertical  and 
lateral  adjustments  are  provided  for  by  an  intermediate  sec- 
tion of  the  draw  bar,  hinged  to  the  main  draw  bar  by  a  larger 
horizontal  pin.  To  the  end  of  this  the  coupler  head  in  turn 
is  attached  by  a  vertical  pin  ccmnection.  When  uncoupled 
'he  coupler  head  is  supported  approximately  in  a  horizontal 
Position  by  means  of  a  vertical  coil  spring  acting  on  an  ex- 
ension  from  the  lower  side  of  the  intermediate  draw  bar. 

The  coupler  head  presents  a  rectangular  bearing  face 
neasuring  approximately  11  in.  vertically  by  16  in.  wide 
)ver  all,  the  width  of  the  bearing  surface  being  about  1  ^  in. 
^rom  the  left  half  of  the  rectangle  enclosed  by  this  bearing 
>rojects  a  tongue  which  is  tapered  both  horizontally  and 
ertically  to  provide  for  automatically  bringing  the  coupler 


Universal    Couplers    in    Passenger    Service 

are  gathered  into  alinement,  each  automatically  opens  the 
latch  of  the  adjoining  head  against  the  spring  compression 
until  the  bearing  faces  come  in  contact.  Each  latch  then 
closes  into  an  opening  through  the  side  wall  of  the  adjoin- 
ing coupler  head,  thus  locking  the  two  heads  together.  In 
uncoupling,  lateral  pressure  is  brought  against  the  face  of 
one  of  the  latches  where  it  projects  through  the  wall  of  the 
adjoining  coupler  head,  by  means  of  a  suitable  lever  ar- 
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the  rear  axle  gear  case  the  transmission  devices  and  shaft 
connections  throughout  follow  standard  automobile  practice, 
the  details  conforming  to  the  standards  of  the  Society  of 
Automotive  Engineers. 

Comj^resscd  air  to  operate  the  brakes  is  provided  by  an 
air  compressor  mechanically  driven  by  a  longitudinal  shaft 
from  a  power  take-off  located  at  the  main  transmission. 

'Die  two-wheel  driving  truck  under  the  rear  end  of  the 
car  is  of  unicjue  construction,  combining  the  requirements  of 
a  fixed  angular  relationship  between  the  center  line  of  the 
axle  and  tlie  center  line  of  the  car  with  a  complete  unity 
of  construction  which  j)ennits  the  rear  axle  with  the  brake 
rigging  and  gear  case  to  be  removed  from  the  car  intact. 
Jliis  truck  is  built  up  of  cast  steel  side  frames  which  are 
joined  at  the  ends  with  cast  steel  cross  pieces  of  I-section. 
The  side  frames  are  provided  with  pedestals  for  standard 
M.  C,  B.  journal  boxes.  Tiie  gear  case  which  surrounds 
the  center  of  the  axle  is  rigidly  supported  by  two  longitudinal 
members  of  rolled  channel  section,  bolted  to  the  underside 
of  tiie  truck  frame  end  pieces.  Lugs  on  the  truck  frame  pro- 
vide for  the  support  of  two  brake  beams,  one  in  front  and 
one  at  the  rear  of  the  driving  wheels,  which  are  tilted  with 
M.  C.  H.  standard  brake  heads  and  brake  shms.    These  are 


•   Interior    View    of    Passenger    Compartment 

connected    wiih    ?.'mple    clasp    brake    rigging,    operated    by 
Westinghouse  semi-automatic  air  brake-  e(juipment. 

The  alinement  of  the  truck  with  respect  to  the  car  body 
is  maintained  by  four  column  castings  bolted  to  the  under- 
side of  the  car  underframe.  These  castings  are  provided  with 
vertical  wearing  shoes  on  their  inside  transverse  faces  and 
outside  longitudinal  faces  which  bear  against  corresponding 
wearing  shoes  secured  to  the  end  pieces  of  the  truck  frame 
and  to  projections  from  the  side  frames.  Lateral  alinen>ent 
is  thus  maintained  at  four  points  on  the  truck  frame  and 
the  driving  thrust  in  either  direction  is  transmitted  to  the 
car  body  at  two  points  through  these  shoes,  which  are  free 
to  move  vertically  with  respect  to  each  other. 


The  weight  of  the  car  body  is  transmitted  to  this  truc^ 
frame  through  four  semi-elliptic  springs  the  center  l)ands  c 
which  rest  in  suitable  pockets  in  the  truck  frame  and  th  - 
ends   of   which   bear   against   small   flanged    wearing   shot 
riveted  to  the  underside  of  the  car  body  underframe.    Tli 
longitudinal  distance  between  the  front  and  back  truck  sprin 
|)ockets  is  4  ft.  7^  in.,  which  is  great  enough  to  provic' 
considerable   transverse  torsional    stability  to  the   gear  case- 
without  sacrificing  the  complete  freedom  of  the  truck  from 
attachment  to  the  car  body. 

The  engine  is  located  under  a  hood  at  the  front  end  ( 
the  car  with  the  radiator  let  into  the  end  wall  just  under  tli 


Details  of   Rear   Axle   and   Truck 

front  window.    The  hood  is  asbestos  lined  in  order  to  permit 

the  space  over  the  engine  to  be  filled  with  small  baggagi. 
or  express  packages,  thus  conserving  baggage  room  floor 
sj)ace. 

With   a    10-ft.   4;J,s-in.   baggage   compartment   and  36-in. 

Dktaii.s  <)i-    Oi'kkai mx   of  the   Hkwex    M.itor   Car 

Mi'iiih                                                                       Marcli                   AjiriJ  Ma> 

Days  operatcil    31                        .W  .51 

r.tal    miles     o.*>S"                   ,i.''6*l  4. (••'.' 

I'asstiTjers  carried    4.240                  ij-l  J.rso 

;Jniss   revenue    $1,215.»_'          ?I,14t).44  $«44  J'i 

.  •all.iiis  of  Ka> 677                    .>*J*)  ^-*| 

Cost   of  das $169.25             $144.76  $168."i» 

lost   of  oil,    grease  ami   o  al 11.16                  IS. .S3  15."" 

Operating    lal»  r     260.00               207.80  I8.'.o> 

Maiiitenaiice   lalmr   and    parts 16.35                    7.30  13.    ' 

Total  exixnse $-161.71               S378.3''  $37". '■"^ 

Net    cash    eariiiii>;s S754.ll             $768.05  $464..-: 

SlMMARY 

"^•ross  eaminiLis  per  milo .305                    .2i^'i  .2<''> 

["ost  of  oi)er:iti<  ii  per  mile .115                   .095  .0'.'-' 

Xet  camitigs  per  tiiilc A'lO                 .194  .!'• 

The   population  on   tlie  litu-  of  aliove  roail   is   175   ]icr  mile. 


door  openings  at  the  sides  of  tlie  passenger  compartment,  t!  * 
car  lias  a  seating  capacity  of  36  persons.     Other  arrang  - 
ments  can  be  used  seating  as  many  as  43  ])assengers,    T' 
power  plant  is  considered  large  enough  to  handle  a  trail  ' 
on   grades  not  exceeding  three  per  cent   and   a   design  h;  - 
betn  develoj)ed   for  such  a  car  27    ft.   4   in.   long  over  tV  • 
channel  undersills,  which  may  be  provided  either  with  re- 
versible seats  or  longitudinal  drop  seats.    In  the  former  ca^  - 
a  seating  capacity  of  32  may  be  provided  while  in  the  latt 
case  the  seating  capacity  is  24.    With  the  exception  of  tl 
interior  finish,  the  entire  construction  is  of  steel,  the  undc; 
frame  or  chassis,  the  longitudinal  members  of  which  are 
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t.  I-beams,  being  completely  standardized.  Changes  in  the 
cxly  construction  and  arrangement  may  be  made  to  suit  local 

quirements.   The  car  illustrated  weighs  28,000  lb.  complete. 

The  first  car  built  by  the  Bowen  Motor  Railways  Cor- 
oration  was  placed  in  service  about  three  years  ago.  It  has 
aw  operated  over  175,000  miles  and  is  still  in  serxice.  Its 
erformance  was  carefully  analyzed  and  while  no  funda- 
lental  defects  developed,  it  was  considered  advisable  to 
liange  the  later  design  by  making  changes  in  the  size  and 
esign  of  the  car  body. 

Records  of  the  operation  of  these  cars  indicate  that  they 
in  be  run  at  a  cost  of  about  18  cents  per  train  mile  where 


the  railroad  train  service  wage  scale  is  in  effect,  or  12  cents 
per  mile  under  non-union  conditions.  Further  details  of  the 
cost  of  operation  of  a  Bowen  motor  car  on  the  W'estfield 
Railroad  are  given  in  a  tabulation  herewith. 

While  this  car  is  designed  particularly  for  handling  pas- 
sengers, express,  mail  and  baggage  on  short  and  branch  line 
steam  railways,  it  was  also  adapted  for  use  on  suburban 
electric  lines  where  the  cost  of  power  is  excessive.  In  new 
construction,  the  gasoline  motor  cars  have  important  ad- 
vantages over  electric  cars,  eliminating  the  necessity  for 
overhead  wiring  and  the  extra  cost  for  the  installation  and 
maintenance  of  power  stations.  - 


A  Combined  Car  Coupler  and  Hose  Connector 

Operating  Principle  and  Construction  of   Cou- 
pler   Differ    Radically    from    Present    Standard 


ACOMHIXED  car  coupler  and  automatic  steam  and  air 
hose  connector  in  the  design  of  which  a  comi)lea' 
departure  has  been  made  from  the  operating  princi- 
jile  of  the  j)resent  standard  vertical  plane  coupler,  has 
ivcently  been  jjlaced  in  service  on  a  number  of  steam  railway 
passenger  cars.  The  device,  which  has  been  developed  ba- 
ilie Universal  Car  and  Hose  Coupler  Company.  St.  Louis, 
Mo.,  provides  for  no  vertical  adjustment  between  the  coupler 
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General   Arrangement  of  the   Universal  Car  and   Hose  Coupler 

'leads  and  the  hose  connector  blocks  are  directly  connected 
'I  the  car  coupler  head. 

The  operating  principle  of  the  couj)ler  is  clearly  shown  in 
lie  illustrations.  From  the  drawing,  which  shows  two  of 
he  devices  cou|)led  togetlier,  it  will  be  .>^een  that  vertical  and 
iteral  adjustments  are  j)rovided  for  by  an  intermediate  sec- 
ion  of  the  draw  bar,  hinged  to  the  main  draw  bar  by  a  larger 
•orizontal  i)in.  To  the  end  of  this  the  coupler  head  in  turn 
-  attached  l)y  a  vertical  pin  connection.  When  uncoupled 
lie  coupler  head  is  supported  approximately  in  a  horizontal 
'osition  l)y  means  of  a  vertical  coil  spring  acting  on  an  ex- 

iision  from  the  lower  side  of  the  intermediate  draw  bar. 

The  coupler  head  ])resents  a  rectangular  bearing  face 
u-asuring  ai)])roximatcly  11  in.  vertically  by  lo  in.  wide 
ver  all,  the  width  of  the  bearing  surface  being  about  1>4  in. 

rom  the  left  half  of  the  rectangle  enclo.>;ed  by  this  bearing 

rojects    a    tongue    which    is   tai)ered    both    horizontally   and 
ertieally  to  provide  fur  automatically  bringing  the  couj)ler 


heads  into  alinement  as  they  ap[)roach  each  other.  W  ilhin 
the  right  half  of  this  rectangular  is  a  juKket  to  receive  the 
tongue  of  the  ojipo.^ing  coupler.  The  inside  vertical  face 
of  this  tongue  is  recessed  to  form  a  standard  M.  C.  B.  knuckle 
contour  for  use  in  interchange  with  standard  e(|uipment.  \ 
horizontal  ojK'ning  through  the  tongue  is  also  provided  for 
the  so-called  locking  lug  or  latch  which  is  attached  to  the 
coupler  head  by  a  1-^s-in.  knuckle  pin.  .\  cylindrical  pocket 
6  in.  long  by  l^s  in.  in  diameter  is  drilled  into  the  locking 
lug  and  in  this  recess  is  placed  a  1-in.  coil  spring  S^j  ins 
long  acting  on  a  1-in.  j)in  projecting  beyond  the  back 
side  of  the  lug.  This  j)in  acting  against  an  interior  surface 
of  the  coupler  head  automatically  maintain>  the  lug  in  it- 
locking  position  in  which  tiie  locking  or  latch  jiortion  of  the 
lug  projects  outward  through  the  side  wall  of  the  adjoining 
coupler  head   when   the  two  heads  are  locked. 

In  coupling,  as  the  l)e:ir:ng  faces  of  the  adjoining  coupler-* 


Universal    Couplers    in    Passenger    Service 

are  gathered  into  alinement.  each  automatically  opens  the 
latch  of  the  adjoining  head  against  the  spring  compression 
until  the  bearing  faces  come  in  contact.  Kach  latcii  then 
closes  into  an  oi)ening  through  die  side  wall  of  the  adjoin- 
ing coupler  head,  thus  locking  the  two  heads  together.  la 
uncoupling,  lateral  pres.-^ure  is  brought  against  the  face  )i 
one  of  the  latches  where  it  j)rojects  through  the  wall  of  the 
atljoining  coujiler  head,   bv   means   of  a    >uitable   lever  ar- 
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rangement,  thus  pushing  it  back  to  clear  the  locking  face  of 
the  coupler  head  with  which  it  is  engaged.  The  interior 
surface  of  the  latch  end  of  the  locking  lug  engages  a  tail 
projection  on  the  adjoining  lug  in  such  a  manner  that  the 
one  operation  moves  both  lugs  to  the  release  position. 

Owing  to  the  fact  that  the  adjoining  coupler  heads  are 
permitted  no  freedom  of  movement  relative  to  each  other 
when  coupled  the  opposed  connector  blocks  are  attached 
directly  to  the  coupler  heads,  which,  thus  perform  the  func- 
tion of  alinement  for  the  hose  connections.  All  that  is 
required,  therefore,  in  the  hose  connector  feature  are  end 
gasket  connections  located  on  the  vertical  center  line  of  the 
coupler  at  fixed  distances  below  its  horizontal  center  line. 
These  connections  project  beyond  the  face  of  the  coupler,  in 
which  position  they  are  maintained  by  coil  springs  housed 
within  a  connector  bracket  which  is  attached  to  the  lower 
face  of  the  coupler  head.  When  coupled,  the  compression 
on  these  springs  maintains  a  tight  joint  between  the  ad- 
joining gaskets.     To  the  rear  end  of  the  connector  pipes 
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Universal   Coupler  with   Guard   Arm   Applied   for   Interchange   with 
the    Standard    Car    and    Hose    Couplers. 

are  secured  short  hose  connections  lacing  from  the  various 
train  line  pipes.  The  gasket  ends  of  the  connector  pipes 
are  arranged  to  receive  adapter  couplings,  by  which  adapter 
hose  can  be  readily  attached  for  use  in  interchange  with 
standard  equipment. 

To  provide  for  interchange  with  standard  vertical  plane 
couplers  a  casting,  <:orresponding  in  contour  with  the  guard 
arm  of  the  standard  coupler,  has  been  desired  to  fit  into  the 
receiving  pocket  of  the  Universal  coupler,  to  which  it  is  se- 
cured by  a  lug  on  its  lower  face.  fThis  lug  fits  in  a  cor- 
responding opening  through  the  bottom  of  thg  coupler  head. 
One  of  the  illustrations  shows  this  casting  in  place. 

The  principle  purposes  in  the  desjgn  of  tlfSs  -toupler  are 
to  eliminate  the  necessity  for  going  between  ca5%^4o  line  up 
coupler  heads  or  to  couple  air  aiid  steam;  to  'i'ltt^rlock  the 
two  coupler  heads  in  such  a  way  that  the  draft  stresses  will 
be  uniformly  distributed  ovei;,  the-,  head;  to  eliminate  slack 
between  the  coupler  heads,  anc^lp-  keep  them  in  coctect  aline- 
ment on  curves  as  well  are  %n  straight  track. 


A  Chemist  in  a  Freight  Car 
BY  H.  J.  FORCE 

Of  the  enormous  total  bill  for  loss  and  damage  of  freight 
on  the  railroads  of  the  country — over  100  millions  of  dollars 
yearly — an  appreciable  percentage  is  due  to  large  losses  on 
merchandise  which  is  damaged  by  coming  in  contact  with 
chemicals  and  acids.  Many  carloads  of  sugar,  flour,  coffee 
and  other  similar  commodities  have  been  seriously  damaged 
by  being  loaded  into  cars  in  which  the  floor.?  were  con- 
taminated by  various  kinds  of  acids.     In  some  cases  not  only 


were  the  lower  layers  of  bags  eaten  or  damaged,  but  also  those 
on  the  side  of  the  car  were  eaten  and  the  contents  of  the  bag- 
spilled  over  the  floor. 

Strong  alkalies  of  which  the  drums  have  been  broken  opeii 
or  leaked  have  produced  similar  results. 

Machinery  with  parts  nickel  plated  or  galvanized  havx 
been  badly  corroded  by  the  fumes  of  muriatic  acid  which  ha' 
penetrated  the  floors.     Rugs,  carpets,  cotton  goods  in  rolls 
etc.,  have  been  in  many  cases  eaten  1  or  2  inches,  thereb; 
practically  ruining  the  entire  roll. 

Cars  which  are  contaminated  with  acid  can  be  very  easil 
detected.  An  acid  car  will  in  practically  every  case  have  th. 
apj)earance  of  being  oil-soaked  or  wet.  Cars  which  an 
thoroughly  dry  or  dusty  have  been  found  to  be  free  of  aci'! 
in  nearly  all  cases.  Blue  litmus  paper  when  placed  in  con- 
tact with  acid  will  at  once  turn  red;  place  a  few  drops  ot 
water  upon  the  floor  and  lay  the  blue  paper  on  the  damp  or 
wet  place.  In  case  the  paper  should  not  assume  a  reddish 
appearance  red  litmus  paper  should  then  be  placed  upon  the 
floor.  If  the  car  is  soaked  with  alkali  the  red  paper  will  turn 
blue.  Cars  of  this  kind  should  be  placarded  "bad  order," 
"acid  car"  or  "alkali  car"  and  should  in  no  case  be  used 
for  loading  any  commodities  which  could  be  injuried  or 
damaged  by  acid. 

If  there  is  no  reaction  to  either  the  blue  or  the  red  paper 
the  car  is  probably  contaminated  with  oil,  and  should  not  be 
used  for  sugar,  coffee,  flour,  dry  goods,  etc. 

Cars  which  are  badly  contaminated  by  acid  need  a  new 
floor  or  a  new  lining.  Where  only  slightly  damaged  the  acid 
can  be  removed  by  washing  well  with  a  hose  and  sprinkling 
with  baking  soda. 

On  the  Lackawanna,  careful  inspection  for  acids  and 
alkalies  has  eliminated  damage  claims  of  this  class. 

Vegetables,  such  as  potatoes,  cabbage,  onions,  etc.,  have 
been  found  to  be  badly  damaged  on  the  lower  layers  when 
loaded  in  cars  contaminated  with  salt.  Great  care  should  be 
exercised  in  the  selection  of  cars  for  food  stuffs  and  no  cars 
should  be  loaded  with  these  products  which  are  contaminated 
with  acids,  alkalies  or  salt. 

Covering  the  floor  of  the  car  with  paper  or  sawdust  will 
have  little  effect  when  the  car  is  badly  contaminated  with 
acids  or  alkalies. 


Passengers  Riding  Free  on  the  Central  Pennsylvania  Division 
of  the  Pennsylvania  Railroad  are  liable,  if  they  don't  "watch 
out,"  to  receive  from  the  conductor,  when  the  train-  is  filled,  a 
small  card  bearing  the  following  inscription :  "Pay  Passengers 
Are  Standing.  It,  therefore,  seems  appropriate  to  remind  the 
holders  of  passes  of  their  duty  to  refrain  from  occupying  seats." 


Phi  to  by   Underiuood  &   Underwood 

German   Airdrome  at  Johannesthal   Converted  to  a  Car  Shop. 


Labor   Board    Lifts   Piece   Work   Ban 

The  present  labor  crisis  has  been  complicated  by  a  de- 
cision of  the  Labor  Board  handed  down  on  October  13 
and  containing  drafts  of  17  rules  considered  by  the 
Board  as  just  and  reasonable  rules  for  inclusion  in  all  agree- 
ments between  individual  roads  and  their  shop  employees. 
One  of  these  rules  removes  the  present  ban  on  piece  work, 
and  of  the  total  of  17  rules,  10  have  been  so  worded  as  to 
eliminate  inefficient  and  uneconomical  results  caused  by  the 
application  of  the  counter- 
parts of  these  rules  in  the  Shop 
Crafts'  National  Agreement. 
Seven  rules  of  the  National 
Agreements,  Rules  8,  31,  61, 
66,  67,  68  and  78,  dealing  re- 
spectively with  Sunday  work, 
seniority  in  departments,  re- 
quirements for  machinists, 
definition  of  "dead  work,"  as- 
signment of  "dead  work" 
forces  to  running  repair  work, 
machinists  and  helpers  on 
wreck  trains,  and  requirements 
for  boilerraakers,  have  been 
judged  as  just  and  reasonable 
by  the  Board  and  are  made 
effective  on  October  16. 

The  new  rules  promulgated 
by  the  Board  are  as  follows, 
the  rule  number  corresponding 
with  the  similar  rule  in  the 
National  Agreements  and  the 
italic  portion  indicating  the 
changes  made  by  the  Board: 

Rule  No.  1 

Eight  hours  shall  constitute  a  day  s  work.  All  employees  com- 
ing under  the  provisions  of  this  agreement,  except  as  otherwise 
provided  in  this  schedule  of  rules,  or  as  may  hereafter  be  legally 
established  between  the  carrier  and  ihe  employees,  shall  be  paid 
on  the  hourly  basis. 

This  rule  is  intended   to  remove   the  inhibition  against  piece 

i'ork  contained  in  rule  1  of  the  shop  crafts'  national  agreement 

cuid  to  permit  the  question  to  be  taken  up  for  negotiation  on  any 

individual  railroad  in  the  manner  prescribed  by  the  Transportation 

ict. 

Rule  No.  2 

(Rule  adopted  as  substitute  for  Rules  2,  3,  4,  5,  of  the  national 
•ereement.) 

There  may  be  one,  two,  or  three  shifts  employed.    The  starting 
ime  of  any  shift  shall  be  arranged  by  mutual  understanding  be- 
tween the  local  officers  and  the  employees'  committee  based  on 
cctual  service  requirements. 
The  time  and  length  of  the  lunch  period  shall  be  subject  to 
lutual  agreement. 


Can  the  Foreman  Manage  Himself? 

The  foreman  must  deal  tactfully  yet 
firmly  with  the  workers  under  him.  To  con- 
trol others  he  must  first  know  how  to  con- 
trol himself. 

How  many  good  employees  are  lost  to  the 
service  because  the  foreman  could  not  con- 
trol himself  at  a  critical  moment  ?  Not  only 
does  he  do  an  injustice  to  the  worker  but  he 
loses  the  respect  of  the  other  men,  often  with 
an  unhealthy  reaction  on  production. 

Is  it  not  true  that  the  success  of  a  depart- 
ment depends  to  a  large  extent  upon  the  per- 
sonality of  the  foreman? 


Rule  No.  18 

When  new  jobs  are  created  or  vacancies  occur  in  the  respective 
crafts,  the  oldest  employees  in  point  of  service  shall,  if  siifficient 
ability  is  shown  by  trial,  be  given  preference  in  filling  such  new 
jobs  or  any  vacancies  that  may  be  desirable  to  them.  All  vacancies 
or  new  jobs  created  will  be  bulletined.  Bulletins  must  be  posted 
five  (5)  days  before  vacancies  are  filled  permanently.  Employees 
desiring  to  avail  themselves  of  this  rule  will  make  application  to 
the  official  in  charge  and  a  copy  of  the  application  will  l)e  given 
to  the  local  chairman. 

An  employee  exercising  his  seniority  rights  under  this  rule  will 

do  so  without  expense  to  the  car- 
rier; he  will  lose  his  right  to  the 
job  he  left;  and  if  after  a  fair 
trial  he  fails  to  qualify  for  the 
new  position,  he  will  have  to  take 
whatez'er  position  may  be  open 
in  his  craft. 


Rale  No.  46 

Applicants  for  employment  tnay 
be  required  to  take  physical  ex- 
amination at  the  exj>ense  of  the 
carrier  to  determine  the  fitness  of 
the  applicant  to  reasonably  per- 
form the  service  required  in  his 
craft  or  class.  They  will  also  be 
required  to  make  a  statement 
showing  address  of  relatives,  nec- 
essary four  years'  experience,  and 
tiame  and  local  address  of  last 
employer. 

Rule  No.  4S 


Employees    injured     while    at 

work  will  not  be  required  to  make 

accident  reports  before  they  are 

given  medical  attention,  but  will 

make  them  as  soon  as  practicable 

thereafter.    Proper  medical  atten- 

tention  will  be  given  at  the  earliest  possible  moment,  and  when 

able,  employees   shall   be   permitted  to   return  to   work   without 

signing  a  release  pending  final  settlement  of  the  case. 

At  the- option  of  the  injured  party,  personal  injury  settlements 
may  be  handled  by  the  duly  authorised  representatives  of  the  em- 
ployee with  the  duly  authorised  representatives  of  the  carrier. 
Where  death  or  permanent  disability  results  from  injury,  the  law- 
ful heirs  of  the  deceased  may  have  the  case  handled  as  herein 


provided. 


Rule  No.  50 


Existing  conditions  in  regard  to  shop  trains  will  be  continued 
unless  changed  by  mutual  agreement,  or  unless,  after  disagree- 
ment between  the  carrier  and  employees,  the  dispute  is  properly 
brought  before  the  Labor  Board  and  the  Board  finds  the  con- 
tinuance .'■  /  existing  conditions  unjust  and  unreasonable,  and 
orders  same  discontinued  or  modified. 

The  company  will  endeavor  to  keep  shop  trains  on  schedule 
time,  properly  heated  and  lighted,  and  in  a  safe,  clean,  and  sanitary 
condition.  This  not  to  apply  to  temporary  service  provided  in 
case  of  emergency. 

Rule  No.  55 

Work  •/  scrapping  engines,  boilers,  tanks,  and  cars  or  other 
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raniicmfiu.  thu.-  pushing  it  back  to  ck-ar  the  l(xkin,u  lace  of 
the  coupler  head  witli  which  it  is  engaged.  The  interior 
surface  of  the  latch  end  of  the  locking  lug  engages  a  tail 
projection  on  the  adjoining  lug  in  such  a  manner  that  the 
one  operation  moves  both  lugs  to  tl>e  release  |)osition. 

Owing  to  the  fact  that  the  adjoining  coupler  heads  are 
fx^rmitted  no  freedom  of  movement  relative  to  each  other 
when  coupled  the  opjiosed  connector  blocks  are  attaihe<I 
directly  to  the  coupler  heads,  which,  thus  jierfomi  the  func- 
tion of  alinement  for  the  hose  connections.  All  that  is 
required,  therefore,  in  the  hose  connector  feature  are  end 
gasket  connections  located  on  the  vertical  center  line  of  the 
coupler  at  fixed  distances  below  its  horizontal  center  line. 
These  connections  project  beyond  the  face  of  the  coupler,  in 
which  position  they  are  maintained  by  coil  springs  housetl 
within  a  connector  bracket  which  is  attached  to  the  lower 
face  of  the  coupler  head.  When  coupled,  the  compression 
on  these  springs  maintains  a  tight  joint  between  the  ad- 
joining  gaskets.      To  the   rear  end   of  the  connector   pipes 


Universal   Coupler  with    Guard    Arm    Applied    for    Interchange    with 
the    Standard     Car    and     Hose    Couplers. 

are  secured  short  hose  connections  lacing  from  the  various 
train  line  pipes.  The  gasket  ends  of  the  connector  pipes 
are  arranged  to  receive  adapter  couplings,  by  which  adapter 
hose  can  be  readily  attached  for  use  in  interchange  with 
standard  equipment. 

To  provide  for  interchange  with  standard  vertical  plane 
couplers  a  casting,  corresponding  in  contour  with  the  guard 
arm  of  the  standard  coupler,  has  been  designed  to  fit  into  the 
receiving  pocket  of  the  I'niversal  coupler,  to  which  it  is  se- 
cured by  a  lug  on  its  lower  face.  This  lug  fits  in  a  cor- 
responding opening  through  the  liottom  of  the  coujoler  head. 
C)ni'  of  the  illu>trati(m.s  shows  this  casting  in  place. 

The  princij)le  purposes  in  the  deiUgn  of  this  Touijler  are 
to  eliminate  tile  necessity  for  goijig  between  cars  to  line  Ufi 
coupler  heads  or  to  couple  air  artel  steam;  to  ii>terlock  tlu- 
two  coupler  head-  in  such  a  way  that  the  draft  stresses  will 
be  uniform)}'  (li.-trif)Uted  over  the  head:  to  eliminate  slack 
between  tile  coujder  head-  and  to  keep  them  in  correct  aline- 
ment on  cur\-es  as  well  as  on  straight  trm  k. 

A  Chemist  In  a  Frei«;lit  C.t 
BY   H.  J.  FORCE 

Of  the  enormous  total  bill  for  loss  and  damage  of  freight 
on  the  railrcjads  of  the  country — over  100  millions  of  dollars 
yearly — an  appreciable  [)ercentage  is  due  to  large  los.'^es  on 
merchandi-e  which  is  damaged  by  coming  in  contact  with 
chemicals  and  acids.  Many  carloads  of  sugar,  flour,  coffee 
and  other  similar  commodities  have  been  seriously  damaged 
by  being  loaded  into  cars  in  which  the  floor-  were  con- 
taminated bv  various  kird<  of  acids.     In  some  case?  not  onlv 


were  the  lower  layers  of  bags  eaten  or  damaged,  but  also  thos 
on  the  side  of  the  car  were  eaten  and  the  contents  of  the  bag 
spilled  over  the  floor. 

Strong  alkalies  of  which  the  drums  have  been  broken  ope: 
or  leaked  have  produced  similar  results. 

Machinery  with  parts  nickel  plated  or  galvanized  ha. 
been  badly  corroded  by  the  fumes  of  muriatic  acid  W'hich  ha 
penetrated  the  floors.  Rugs,  carpets,  cotton  goods  in  roll.- 
etc.,  have  been  in  many  cases  eaten  1  or  2  inches,  thereb 
practically  ruining  the  entire  roll. 

Cars  which  are  contaminated  with  acid  can  be  very  easil 
detected.    An  acid  car  will  in  practically  every  case  have  tli 
ajtpearance   of   being   oil-soaked   or   w-et.      Cars    which    ar 
thoroughly  dry  or  dusty  have  been  found  to  lie  free  of  aci' 
in  nearly  all  cases.     Blue  litmus  paper  when  placed  in  con 
tact  with  acid  will  at  once  turn  red;  place  a  few  drops  o: 
water  upon  the  floor  and  lay  the  blue  paper  on  the  damp  o: 
wet  place.     In  case  the  paper  should  not  assume  a  reddisi: 
appearance  red  litmus  paper  should  then  be  placed  upon  thi 
floor.     If  the  car  is  soaked  with  alkali  the  red  paper  will  turn 
blue.     Cars  of  this  kind  should  be  placarded  "b.\d  order.' 
*'acid  car"  or  ".ALK.ALi  car'"  and  should  in  no  case  be  used 
for   loading   any   commodities   which   could    be   injuried   or 
damaged  by  acid. 

If  there  is  no  reaction  to  either  the  blue  or  the  red  paper 
the  car  is  probably  contaminated  with  oil,  and  should  not  be 
used  for  sugar,  coffee,  flour,  dry  gcx)ds,  etc. 

Cars  which  are  badly  contaminated  by  acid  need  a  new 
floor  or  a  new  lining.  Where  only  slightly  damaged  the  acid 
can  be  removed  by  washing  well  with  a  hose  and  sprinkling 
with  baking  soda. 

On  the  Lackawanna,  careful  inspection  for  acids  and 
alkalies  has  eliminated  damage  claims  of  this  class. 

Vegetables,  such  as  potatoes,  cabbage,  onions,  etc.,  have 
been  found  to  be  badly  damaged  on  the  lower  layers  when 
loaded  in  cars  contaminated  with  salt.  Great  care  should  Ix" 
exercised  in  the  selection  of  cars  for  food  stuffs  and  no  cars 
should  be  loaded  with  these  products  which  are  contaminated 
with  acids,  alkalies  or  salt. 

Covering  the  floor  of  the  car  with  paper  or  sawdust  will 
have  little  effect  when  the  car  is  badly  contaminated  with 
acids  or  alkalies. 


r.\ssKNGERs  Kii'iNC.  Free  OH  thc  Central  l'enn,>yivania  Division 
<ii  the  Pennsylvania  Railroad  are  liable,  if  they  don't  "watcli 
ont."  to  receive  from  the  conductor,  when  the  train  is  filled,  h 
small  card  bearing  the  following  inscription:  "P.w  Passen(;eks 
Are  Stankixi;.  It.  therefore,  seems  appropriate  to  remind  tlu- 
holder-  of  pas-^es  of  their  duty  to  refrain  from  occnpyint;  seats." 


flute   by   i'l:  'crwcid  &   L'udertvood   . 

German    Aiia      ne  at  Johannesthal   Converted  to  a   Car  Shop. 
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Labor    Board    Lifts    Piece    Work    Ban 

The  present  labor  crisis  has  been  complicated  by  a  de- 
.  ision  of  the  Labor  Board  handed  down  on  October  LS 
ind  containing  drafts  of  17  rules  considered  by  the 
lioard  as  just  and  reasonable  rules  for  inclusion  in  all  agree- 
ments between  individual  roads  and  their  shop  employees. 
( )ne  of  these  rules  removes  the  present  ban  on  piece  work, 
and  of  the  total  of  17  rules,  10  have  been  so  worded  as  to 
I  liminate  inefficient  and  uneconomical  results  caused  by  the 
.(p[)lication  of  the  counter- 
parts of  tliese  rules  in  the  Shop  — 
("rafts'  National  Agreement. 
Seven  rules  of  the  National 
Agreements,  Rules  8,  .>1,  61, 
f>(),  67,  6iS  and  78,  dealing  re- 
siMXtively  with  Sunday  work, 
x-niority  in  dejiartments,  re- 
ijuirements  for  machinists, 
•  lefinition  of  "dead  work,"  as- 
signment of  "dead  work' 
forces  to  running  re|)air  work, 
machinists  and  h  e  1  p  e  r  s  on 
wreck  trains,  and  requirements 
tor  boilermakers,  have  been 
judged  as  just  and  reasonable 
l)y  the  Board  and  are  made 
effective  on  October  16. 

The  new  rules  promulgated 
by  the  Board  are  as  follows, 
the  rule  number  corresponding 
with  the  similar  rule  in  the 
\ational  Agreements  and  the 
italic  portion  indicating  the 
<  hanges  made  by  the  Board: 

Rule  No.  1 

Eight  hours  shall  constitute  a  day's  work.     All  employees  com- 
ing under  the  provisions  of  this  agreement,  except  as  otherwise 
;>rovidcd  in  this  schedule  of  rules,  or  as  nioy  hereafter  be  legally 
stablished  bctivcen  the  carrier  and  the  employees,  shall  be  paid 
■n  the  hourly  basis. 
This   rule    is    intended    to    remove    the   inhibition   against   piece 
ork  contained  in  rule  1   of  the  shop  crafts'  national  agreement 
ltd  to  permit  the  question  to  be  taken  up  for  negotiation  on  any 
I'lifidual  railroad  in  the  manner  prescribed  by  the  Transportation 
let. 

Rale  No.  2 

(Rule  adopted  as  substitute  for  Rules  2,  3,  4,  5,  of  the  national 
"jreement.) 

There  may  be  one,  two.  or  three  shifts  employed.  77/c  starting 
nie  of  any  shift  shall  be  arranged  by  mutual  understanding  be- 
vecn  the  local  offiecrs  and  the  employees'  committee  based  on 
rtual  service  requirements. 

The  time  and  length  of  the  lunch  period  shall  be  subject  to 

utual  agreement. 


Can  the  Foreman  Manage  Himself? 

The  foreman  must  deal  tactfully  yet 
firmly  with  the  workers  under  him.  To  con- 
trol others  he  must  first  know  how  to  con- 
trol himself. 

How  many  good  employees  are  lost  to  the 
service  because  the  foreman  could  not  con- 
trol himself  at  a  critical  moment?  Not  only 
does  he  do  an  injustice  to  the  worker  but  he 
loses  the  respect  of  the  other  men,  often  with 
an  unhealthy  reaction  on  production. 

Is  it  not  true  that  the  success  of  a  depart- 
ment depends  to  a  large  extent  upon  the  per- 
sonality of  the  foreman? 


Rule  No.  18 

When  new  jobs  are  created  or  vacancies  occur  in  the  respective 
crafts,  the  oldest  employees  in  point  of  service  shall,  if  sufficient 
ability  is  shown  by  trial,  be  given  preference  in  filling  such  new 
jobs  or  any  vacancies  that  may  be  desirable  to  them.  All  vacancies 
or  new  jobs  created  will  be  bulletined.  Bulletins  must  be  posted 
five  (5)  days  before  vacancies  are  filled  permanently.  Employees 
desiring  to  avail  themselves  of  this  rule  will  make  application  to 
the  official  in  charge  and  a  copy  of  the  application  will  be  given 
to  the  local  chairman. 

An  employee  exercising  his  seniority  rights  under  this  rule  zsHIl 

do  so  iL'ithont  expense  to  the  car- 
rier; he  will  lose  his  right  to  the 
job  he  left:  and  if  after  a  fair 
trial  he  fails  to  qualify  for  the 
new  position,  he  will  Jtave  to  take 
Zk.hate'zer  piK^tion  }nay  be  open 
in  his  craft. 

Rule  No.  46 

App]icant>  lOr  employment  may 
be  required  to  take  physical  ex- 
amination at  the  expense  of  the 
carrier  to  determine  the  fitness  of 
the  applicant  to  reasonably  per- 
form the  serziee  required  in  his 
craft  or  class.  They  will  also  be 
reqtiired  to  make  a  statement 
shiiz^ing  address  of  relatives,  nec- 
essary four  years'  experience,  and 
name  and  local  address  of  last 
employer. 

Rule   No.   48 


jjiiployees     injured     while     at 

work  will  not  Ite  required  to  make 

accident   rejiorts  before   they   are 

eiven  medical  attenticm.  but  will 

make  them  as  soon  as  practicable 

:     _  ^  thereafter.    Proper  medical  atten- 

tention  will  be  given  at  the  earliest  possible  moment,  and  when 

able,   employees    shall    be    permitted    to    return   t»j    work    without 

signing  a  release  pending  final  settlement  of  the  case. 

At  the  option  of  the  injured  party,  personal  injury  .settlements 
may  be  handled  by  the  duly  authorized  representatives  of  the  em- 
ployee Zinth  the  duly  outhoriced  representatives  of  the  carrier. 
Where  death  or  permanent  disability  results  from  injury,  the  law- 
ful heirs  of  the  deceased  may  have  tlx^  case  handled  as  herein 
jjrovided. 

Rule  No.  50 

Existing  conditions  in  regard  to  shop  trains  will  be  continued 
unless  changed  by  mutual  agreement,  or  unless,  after  disagree- 
ment between  ll:e  carrier  and  employees,  the  dispute  is  propcrlx 
brought  be-f  ■■■  the  Labor  Board  and  the  Board  finds  the  con- 
tinuance .  xis!i;ii;  conditions  unjtist  and  unreasonable,  and 
orders  sa:iie  discontinued  or  modified. 

The  company  will  endeavor  to  keep  shop  trains  on  schedule 
time,  properly  heated  and  lighted,  and  in  a  safe,  clean,  and  sanitary 
condition.  This  not  to  apply  to  temporary  service  provided  iii 
case  of  emergency. 

'        Rule  No.  .>.T 

IVork   »f  scrapping  engines,  boilers,  tanks,  and   cars  or  other 
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machinery  itnll  be  done  by  crews  under  the  direction  of  a  me- 
chanic. 

Rule  No.  60 

At  the  close  of  each  zveek  one  minute  for  each  hour  actually 
worktd  during  the  loeek  will  be  allowed  employees  for  checking 
in  and  out  and  making  out  service  cards  on  their  own  time. 

Rule  No.  65 

Machinists  assigned  to  running  repairs  shall  not  be  required  to 
work  on  dead  •work  at  points  where  dead-work  forces  are  main- 
tained except  when  there  is  not  sufficient  running  repairs  to  keep 
them  busy. 

Rule  No.  77 

At  points  where  there  are  ordinarily  15  or  more  engines  tested 
and  inspected  each  month,  and  machinists  are  required  to  swear 
to  federal  reports  covering  such  inspection,  a  machinist  will  be 
assigned  to  handle  this  work  in  connection  with  other  machinist's 
work  and  will  be  allowed  five  cents  per  hour  above  the  ma- 
chinist's minimum  rate  at  the  point  employed. 

At  points  or  on  shifts  where  no  inspector  is  assigned  and  ma- 
chinists are  required  to  inspect  engines  and  swear  to  federal  re- 
ports, they  will  be  paid  five  cents  per  hour  above  the  machinist's 
minimum  rate  at  the  point  employed  for  the  days  on  which  such 
inspections  are  made. 

Autogenous  welders  shall  receive  five  cents  per  hour  above  the 
minimum  rate  paid  mechanics  at  the  point  employed. 

In  each  case  the  italic  portion  of  the  new  rule  is  intended 
to  eliminate  the  objectionable  features  of  the  old  rule,  espe- 
cially those  to  which  the  railroads  objected  during  the 
hearings'  on  National  Agreements. 


Three  Locomotive   Shop  Devices 

BY  E.  A.  MILLER 

Too  many  precautions  cannot  be  taken  to  guard  against 
accidents  to  the  eyes  of  workmen  employed  in  railroad  shops 
and  roundhouses.  When  grinding  work  on  an  emery  wheel 
or  when  truing  up  such  a  wheel  with  a  dresser,  the  rules 
are  very  strict  regarding  the  wearing  of  goggles  to  prevent 
flying  particles  of  dust  and  emery  fr<Mn  flying  into  the  eyes 
of  workmen  or  operators.  The  use  of  goggles  will  ordinarily 
be  a  sufficient  safeguard  but,  as  an  additional  precaution, 
the  curved  steel  plate,  3^2  in.  wide,  as  shown  in  Fig.  1,  is 
fastened  by  means  of  two  3/16  in.  machine  screws  to  the 
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Fig.  1^<auard  for  Emery  Wheel  Dresser 

emery  wheel  dresser.  This  plate  is  instrumental  in  deflect- 
ing most  of  the  particles  which  fly  from  the  emery  wheel 
away  from  the  man  who  is  truing  it  up. 

Drilling  Crease  Plug  Holes 

After  the  bushings  have  been  pressed  in  side  rods,  it  is 
necessary  to  drill  holes  for  the  grease  plugs  which  serve  two 
purposes,  controlling  the  supply  of  grease  to  the  bearings  and 
preventing  loose  bushings  from  turning  in  the  rods.  The 
common  method  of  drilling  these  holes  is  to  place  the  rod 
under  some  type  of  drill  press  and  drill  down  through  the 
brass  bushing  with  a  drill  somewhat  smaller  than  the  small- 
est diameter  of  the  grease  plug  threads. 

There  are  two  objections  to  this  method  in  that  the  drill 
damages  the  threads  in  the  rods  and  usually  drills  a  hole 


which  is  off  center  in  the  rod  bushing.  When  the  attempt 
is  made  to  apply  a  grease  plug,  it  is  often  found,  therefore, 
that  the  threads  are  damaged  to  such  an  extent  that  the 
plug  cannot  be  turned  into  the  rod.  Moreover,  the  cylindrical 
end  of  the  grease  plug  will  not  enter  the  hole  in  the  brass 
bushing  on  account  of  the  latter's  being  off  center  and  the 
usual  procedure  for  the  machinist  or  mechanic  is  to  grind 
down  the  end  of  the  grease  plug  until  it  will  fit  the  hole  in 
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Fig.  2 — Jig    Used   in    Drilling   Rod   Bushing   Grease   Plug    Holes 

the  bushing.  This  results  in  the  diameter  of  the  plug  being 
considerably  smaller  than  would  otherwise  be  necessary  and' 
should  the  bushing  become  loose  in  service,  quite  a  little 
play  of  the  bushing  in  the  rod  may  be  expected. 

To  obviate  these  objectionable  features,  the  arrangement 
shown  in  Fig.  2  has  been  devised.  It  consists  of  a  steel 
jig  ^,  drilled  for  a  1  5/32-in.  hole  and  formed  at  one  end 
in  an  hexagonal  nut.  A  collar  is  threaded,  as  shown,  to 
suit  the  internal  threads  in  the  side  rod  grease  cup.  In 
using  this  jig,  it  is  turned  into  the  grease  cup  until  it  strikes 
the  bottom  and  guides  the  drill  when  drilling  the  hole  in 
the  side  rod  bushing.  It  is  apparent  that  this  jig  will  not 
only  guide  the  drill  and  prevent  damaging  the  grease  plug 
thread,  but  the  hole  in  the  rod  bushing  will  be  centrally 
located  and  no  difficulty  will  be  experienced  in  applying 
the  grease  plug. 

Cab  Apron  Holder 

The  hinged  sheet-iron  apron  between  a  locomotive  and 
tender  is  quite  heavy  and  often  difficult  to  handle  in  coupling 
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Fig.  3 — View  Showing  Details  and  Application  of  Cab  Apron  Holder 

or  uncoupling  the  tender,  requiring  the  services  of  a  man  to 
hold  it  up  unless  some  other  method  is  provided.  Fig.  3 
shows  a  simple  device  for  holding  the  cab  apron  in  a  hori- 
zontal position  while  making  the  coupling,  thus  avoiding 
the  need  of  holding  the  apron  by  hand  with  consequent 
danger  of  accident.  During  the  time  that  the  locomotive 
is  in  the  shop,  the  device  can  also  be  used  to  hold  the  apron 
up  out  of  the  way  of  workmen. 

The  construction  of  the  holder  with  set  screw  and  support- 
ing chain  is  readily  apparent  from  the  illustration. 


Interesting  Examples  of  Blacksmith  Shop  Work 

Dies  and  Formers  Used  to  Facilitate  Work  Under  Heavy 
Steam   Hammers;    a   Good   Example   of   Gas   Welding 

BY  WESLEY  J.  WIGGIN 

Assistant  Blacksmith  Foreman,   Boston   &  Maine,   Billerica   Shop,  Mass. 

THERE  is  opportunity  for  considerable  saving  both  of  ance  of  the  straight  sill  and  the  former  before  offsetting  is 

time  and  money  in  blacksmith  shop  work,  particularly  clearly  shown  in  Fig.  2  and  the  finished  sill  in  Fig.  3.    The 

by  the  use  of  carefully  designed  dies  and  formers  in  operation  of  the  formers  also  is  perhaps  most  clearly  shown 

connection  with  steam  hammers.     In  fact,  by  the  use  of  suit-  in  these  two  illustrations  from  which  it  is  evident  that  the 

able  formers,  it  is  possible  to  perform  certain  operations  under  base  of  the  former  restSL.on  the  anvil  of  a  2,000-lb.  steam 
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Fig.  1. — Details  of  Formers  Used  for  Bending  End  Sill  for  Standard  Motor  Trucl( 


the  hammers  in  a  small  fraction  of  the  time  which  would  be 
required  were  such  formers  not  available. 

For  example,  Fig.  1  shows  the  details  of  formers  used  for 
offsetting  end  sills  for  standard  motor  trucks.     The  appear- 


hammer  with  two  forming  blocks  held  at  the  prefer  distance 
apart  by  means  of  a  1^  in.  round  bar,  bent  at  right  angles 
at  the  ends  for  insertion  in  corresponding  holes  in  the  re- 
spective forming  blocks.  The  blow  of  the  hammer  is  de- 
livered to  a  top  die  block,  provided  with  a  handle,  shown  in 
detail  in  Fig.  1.    This  handle  fits  in  the  two  holes  shown  in 


Fig.  2. — View  Showing  Formers  In  Place  and  End  Sill  Before  Being 

Offset 


Fig.  3. — Formers   and    Sill   After   Being   Offset 
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wachirti'ry  Txill  be  done  by  crczis   under  the  direction   of  a   me- 
chanic. 

Rule  No.  60 

At  thi  close  of  each  tirek  one  minute  for  each  hour  actually 
workii  during  the  week  zcill  be  allozwd  employees  for  checking 
in  and  out  and  making  out  service  cards  on  their  own  time. 

Rule  No.  65 

Machinists  assigned  to  running;  repairs  shall  not  be  required  to 
work  on  dead  work  at  points  where  dead- work  forces  are  main- 
tained except  Zi'hen  there  is  not  sufficient  running  repairs  to  keep 
them  busy. 

Rule  No.  77 

.It  points  z^'here  there  are  ordinarily  15  or  more  engines  tested 
and  inspected  each  month,  and  machinists  are  required  to  swear 
to  federal  reports  covering  such  inspection,  a  machinist  will  lie 
assigned  to  handle  this  work  in  connection  zi'ith  other  machinist's 
H'ork  and  will  be  allowed  five  cents  per  hour  above  the  ma- 
chinist's minimum  rate  at  the  point  employed. 

At  points  or  on  shifts  where  no  inspector  is  assigned  and  ma- 
chinists arc  required  to  inspect  engines  and  szi'car  to  federal  re- 
ports, they  zcill  be  paid  five  cents  per  hour  above  the  machinist's 
minimum  rate  at  tlu-  point  employed  for  tlw  days  on  which  such 
inspections  are  made. 

Autogenous  welders  shall  receive  five  cents  per  hour  above  the 
minimum  rate  paid  mechanics  at  the  point  employed. 

In  each  case  the  italic  portion  of  the  new  rule  is  intended 
to  eliminate  the  objectionable  features  of  the  old  rule,  espe- 
cially those  to  which  the  railroads  objected  during  the 
hearings  on  National  Acreements. 


Three  Locomotive   Shop   Devices 

BY  E.  A.  MILLER 

Too  UKiny  precautions  cannot  be  taken  to  uuard  ai;ain>i 
accidents  to  the  eyes  of  workmen  employed  in  railroad  shojis 
and  roundhouses.  When  szrindinii  work  on  an  emery  wheel 
or  when  truini;  uj)  such  a  wheel  with  a  dresser,  the  rules 
are  very  strict  reyardint;  the  wearing  of  tjomiles  to  prevent 
living  particles  of  dust  antl  emery  from  flyinii;  into  tlie  eyes 
of  workmen  or  oj)enitors.  The  use  of  lioi^siles  will  ordinarily 
Ik?  a  sufficient  safeguard  but,  as  an  additional  precaution, 
the  curved  steel  jilate,  .> '  j  in.  wide,  as  shown  in  Fis^.  1,  i.- 
fasteneil   in    means  of  two  .S/ 16   in.  machine  .screws  to  the 
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Fig.    1 — Guard   for   Emery   Wheel    Dresser 

emery  wheel  dresser.  This  jjlate  is  instrumental  in  deflect- 
iuii  nKjst  of  the  particles  which  fly  from  the  emery  wheel 
awa\  from  the  man  who  is  truing  it  up. 

Drilling  Grease  Plug  Holes 

.\fter  the  bushings  have  been  jiressed  in  side  rods,  it  is 
necessary  to  drill  holes  for  the  grease  ])lu.c;s  which  .>:er\'e  two 
purposes,  controllintj  the  supjdy  of  tjrea.se  to  the  bearings  and 
preventing  loose  bushings  from  turning  in  the  rods.  The 
common  methcKl  of  drilling  these  holes  is  to  jdace  the  rtxl 
under  some  type  of  drill  press  and  drill  down  through  the 
brass  bushing  with  a  drill  somewhat  smaller  than  the  small- 
est diameter  of  the  grease  ])lug  threads. 

There  are  two  objections  to  this  method  in  that  the  drill 
damages  the  thread.s  in  the  rods  and  usually  drills  a  hole 


which  is  off  center  in  the  rod  bushing.  When  the  attemp 
is  made  to  apply  a  grease  plug,  it  is  often  found,  therefore 
that  the  threads  are  damaged  to  such  an  extent  that  th. 
plug  cannot  be  turned  into  the  rod.  Moreover,  the  cylindrica 
end  of  the  grea.se  jdug  will  not  enter  the  hole  in  the  bra> 
bushing  on  account  of  the  latter's  being  off  center  and  tli. 
usual  proCLxiure  for  the  machini.st  or  mechanic  is  to  grin-- 
down  tile  end  of  the  grease  plug  until  it  will  fit  the  hole  ii 
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Fig.  2 — Jig    Used    in    Drilling    Rod    Bushing    Grease   Plug    Holes 

the  bushing.  This  results  in  the  diameter  of  the  plug  beini: 
considerably  smaller  than  would  otherwise  be  neces.sary  ami' 
should  the  bushing  become  loose  in  .service,  (}uite  a  little 
play   of  the   liushing  in  the  rod  may   be  ex[>ected. 

To  obviate  these  objectionable  features,  the  arrangement 
shown  in  Fig.  2  has  been  devised.  It  consists  of  a  steel 
jig  .1,  drilled  for  a  1  5/.^2-in.  hole  and  formed  at  one  end 
in  an  hexagonal  nut.  \  collar  is  threaded,  as  shown,  to 
suit  the  internal  threads  in  the  side  hkI  grease  cuj).  In 
using  this  jig,  it  is  turned  into  the  grea.se  cuf)  until  it  strike- 
the  bottom  and  guides  the  drill  when  drilling  the  hole  in 
the  side  rod  bushing.  It  is  apparent  that  this  jig  will  not 
only  guide  the  drill  and  i)revent  damaging  the  grease  plui; 
thread,  l)Ut  the  hole  in  the  rod  bushing  will  l)e  centrallx 
located  anil  no  difficulty  will  be  exjK-rienced  in  applying 
the  grease  plug. 

Cab   Apron  Holder 

The   hinged   sheet-iron   apron   between   a    locomotive   an'l 
tender  is  <|uite  heavy  and  often  difficult  to  handle  in  coupling 
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Fig.  3 — View  Showing  Details  and  Application  of  Cab  Apron   Holde 

or  uncoupling  the  tender,  retjuiring  the  services  of  a  man  t 
hold  it  up  unless  some  other  method  is  provided.  Fig. 
shows  a  simple  device  for  holding  the  cab  apron  in  a  hori 
zontal  {position  while  making  the  coupling,  thus  avoidin- 
the  need  of  holding  the  apron  by  hand  with  consequeii 
danger  of  accident.  During  the  time  that  the  locomotiv 
is  in  the  shop,  the  device  can  also  be  used  to  hold  the  aproi 
up  out   of  the   way  of  workmen. 

The  construction  of  the  holder  with  .«et  screw  and  suj)port- 
ing  chain  is  readily  apparent  from  the  illustration. 
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Interesting  Examples  of  Blacksmith  Shop  Work 

Dies  and  Formers  L  sed  to  Facilitate  Work  Under  Heavy      • 
.  >-    Steam    Hammers;    a    Good    Example   of   Gas   Welding 

BY   WESLEY   J.   WIGGIN 

Assistant  Blacksmith    Foreman.   Boston    &    Maine,    Rillerica   Shop.   Mass. 


iiiKc  of  the  straiuln  .■«ill  and  the  fonner  before  oft;>etting  is 
clearlv  shown  in  Fig.  2  and  the  finished  sill  in  Fig.  3.     The 


THERE  is  opportunity  for  considerable  saving  both  of 
time  and  money  in  blacksmith  shoj)  work,  particularly 
by  the  use  of  carefully  designed  dies  and  fonners  in  operation  of  the  formers  also  is  perhaps  most  clearly  shown 
connection  with  steam  hammers.  In  fact,  by  the  use  of  suit-  in  the.>e  two  illustrations  from  which  it  is  evident  that  the 
able  formers,  it  is  possible  to  perform  certain  operations  under      ba>e  of  tlie  former  rests  on  the  anvil  of  a  2.00U-lb.  steam 
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Fig.   1. — Details  of  Formers  Used  for  Bending  End  Sill  for  Standard   Motor  Truck 
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the  hammers  in  a  small  fraction  of  the  time  which  would  be 
required  were  such  formers  not  available.  - 

For  example,  Fig.  1  shows  the  details  of  formers  used  for 
offsetting  end  sills  for  standard  motor  trucks.     The  appear- 
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hammer  with  two  forming  blocks  held  at  the  proper  distance 
apart  by  means  of  a  1  ^  in.  round  bar,  bent  at  right  angles 
at  the  ends  for  insertion  in  corresponding  holes  in  the  re- 
spective forming  blocks.  The  blow  of  the  hammer  is  de- 
livered to  a  top  die  block,  j)rovided  with  a  handle,  .^^hown  in 
detail  in  Fig.  1.     This  handle  fits  in  the  two  holes  shown  in 


f  9.  2. — View  Showing  Formers  in  Place  and  End  Sill  Before  Being 

Offset 


Fig.   3. — Formers   and    SMI    After   Being   Offset 
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the  top  die  block,  the  spring  of  the  handle  and  friction  being 
sufficient  to  hold  the  handle  in  place.  A  handle  fork  is  pro- 
vided for  straightening  the  sill  should  it  become  bent  after 
offsetting,  although  the  dies  perform  the  operation  so  accu- 
rately that  this  handle  fork  is  not  generally  needed.  Iron 
handles  to  facilitate  holding  and  turning  the  sill  are  shown 
at  the  left  ia  the  illustrations,  details  being  given  in  Fig.  1 . 

Reclaiming  Bent  I-Beams 

When  steel  underframe  cars  become  involved  in  wrecks  it 
frequently  happens  that  they  are  sent  to  the  shop  with  the 
channels  and  I-beams  going  into  the  construction  of  the 
steel  underframe  badly  bent.  While  these  parts  sometimes  are 
damaged  to  such  an  extent  that  they  cannot  be  reclaimed,  most 
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Fig.  4. — Straightening   a   10-ln.    I-Beam 

of  them  can  be  straightened  and  used  again  provided  ham- 
mersmiths, experienced  and  skillful  in  work  of  this  character 
are  a^ilable. 

Two  10-in.  I-beams,  one  of  which  has  been  subjected  to 
ynusually  severe  usage,  are  shown  in  Fig.  4  in  the  process 
of  straightening.  One  is  under  the  hammer  practically  com- 
pleted and  the  other  is  on  the  floor.  In  straightening  these 
steel  underframe  members,  it  is  essential  to  work  them  no 
more  than  necessary,  otherwise  they  will  be  lengthened  and 


Fig.  5. — Broken   Needle   Beann  of  Commonwealth  Steel   Underframe 

holes  will  not  line  up  when  the  member  is  reapplied  to  the 
steel  frame.  A  little  working  will  not  make  much  difference, 
but  where  the  beam  is  heated  and  bent  too  many  times,  it 
will  be  found  necessary  to  relocate  and  drill  bracket  and 
other  holes. 

Welding  a  Needle  Beam 


observed  from  Fig.  5  that  a  section  of  the  needle  beam  was 
broken  out  due  to  the  wreck  of  the  coach  containing  this  steel 
underframe.  The  broken  part  was  successfully  rewelded  ir. 
place  as  shown,  the  repaired  needle  beam  then  being  as  good 
as  new. 

It  is  important  in  work  of  this  kind  where  the  repaired 
parts  are  subject  to  vibration  and  severe  stress  that  experi- 
enced welders  only  be  used.  While  the  judicious  use  of  the 
welding  torch  will  save  many  thousands  of  dollars,  it  is 


H         Fig.  6. — Needle  Beam,  Shown  in  Fig.  5,  A«  Repaired  by  Gas  Welding 


equally  true  that  much  discredit  has  been  brought  to  the  use 
of  autogenous  welding  processes  due  to  inexperienced  opera- 
tors who  fail  to  appreciate  the  limitations  of  the  torch  and 
use  it  indiscriminately  and  without  the  employment  of  good 
judgment.  In  all  welding  not  only  should  the  welds  be  care- 
fully made,  but  internal  stress  in  the  parts  due  to  contraction 
after  cooling  should  be  relieved.  This  can  be  accomplished 
easily  in  most  cases  by  slowly  heating  the  opposite  members 
with  the  torch  and  allowing  them  to  contract  equally,  or  in 
some  cases,  however,  it  may  be  necessary  to  heat  the  entire 
part  to  a  dull  red  heat  and  allow  it  to  cool  slowly  to  at- 
mospheric temperature. 


Repairing     Tube-Sheet     Cracks 

Boilers* 


in     Locomotive 


The  firebox  tube-sheets  of  locomotive  boilers  sometimes 
develop  cracks  between  the  tubes,  and  the  question  of  repair- 
ing these  cracks  is  a  matter  of  interest.  Frequently  the  work 
of  repairing  tube-sheets  falls  to  the  engine  terminal  staff,  as 
at  the  time  the  cracks  develop,  the  locomotive  may  not  have 
run  the  necessary  miles  to  warrant  a  shopping  for  general 
repairs.  Often  it  is  found  possible,  when  a  locomotive  is 
sent  into  the  shops,  to  repair  a  cracked  tube-plate  rather  than 
renew  it. 

The  method  of  repair  depends  upon  whether  or  not  the 
boiler  is  empty  of  tubes.  If  only  a  few  tubes  in  the  vicinity 
of  the  cracks  are  removed  a  good  repair  can  be  made  by 
threading  the  tube  holes  which  have  their  bridges  cracked  and 
inserting  tapered  brass  plugs.  Heads  are  formed  on  the  plugs 
which  meet  one  another  and  entirely  cover  the  cracks.  The 
centers  of  the  plugs  are  then  drilled  to  receive  the  tubes,  the 
tubes  in  this  case  being  smaller  than  the  original  to  allow  of 
a  substantial  thickness  of  metal  in  the  bushing.  This  method 
makes  a  fairly  good  repair  as  the  tubes  have  an  unbroken 
contact  surface  and  the  cracks  are  covered  and  protected  by 
the  heads  of  the  plugs. 

Another  method  often  employed  is  to  insert  plugs  as  in  the 
previous  case,  and  then  bore  a  tube  hole  into  every  alten  ate 
plug,  leaving  the  remainder  solid  and  plugging  up  the  core- 
sponding  holes  in  the  smokebox  tube-plate.  The  tube-}  ate 
is  thereby  strengthened  in  the  parts  which  are  cracked,  )Ut 
the  heating  surface  is  reduced  and  additional  stress  thr>  wn 
on  stays  which  may  be  in  the  vicinity. 


steel 


The  repair  of  the  broken  needle  beam  of  a  Commonwealth        •  Abstract  of  an  article  in  the  August  12    1921    issue  of  Engines  n«, 
;el  underframe  is  illustrated  in  Figs.  5  and  6.     It  will  be   si?o"id''bcyuaT;\fpiicabie''tirh%Y4i  tuie  ffi"  *"*''  ''*=*="•  ""*  " 


Gas  Machine  Cutting  in  Railroad  Shops 

A  Discussion  and  Illustration  of  the  Uses  of  the  Radiagraph 
— a  Mechanically-Operated  Torch  for  Cutting  Sheet  Metal 


CUTTING  with  oxy-acetylene  hand  torches  in  locomotive 
and  car  shops  has  become  so  general  and  presents  so 
many  advantages  that  railway  shop  men  will  naturally 
be  interested  in  some  of  the  applications  of  mechanically-op- 
erated cutting  torches,  of  which  the  Radiagraph  is  an  ex- 
ample. Machines  of  this  type  have  already  been  installed  in 
certain  railroad  shops  and  afforded  in  some  cases  remarkable 
opportunities  for  time  and  labor  saving.    While  all  of  the  il- 


about  50  lb.,  operates  on  a  light,  weight  grooved  track,  made 
in  sections  five  feet  long.  When  cutting  straight  lines  two 
sections  of  the  grooved  track  are  required  for  long  cuts,  one 
section  being  taken  up  after  the  machine  has  passed  over  it 
and  placed  ahead  of  the  section  then  in  use.  This  process  is 
repeated  indefinitely  dejjending  on  the  length  of  the  cut 

The  cutting  torch  is  held  in  a  double  swivel  at  the  end  of  a 
radial  arm  adjustable  vertically  and  laterally.  A  triangular 
frame  work  carrying  the  torch  and  driving  gear  is  supported 
by  three  wheels,  one  at  each  comer,  thus  making  a  carriage. 
Two  of  the  wheels  are  used  for  traction  on  straight  line  cut- 
ting, being  driven  through  gearing  by  a  1/20-hp.  electric 
motor.  A  gear-box  interposed  provides  for  20  speed  changes, 
the  speed  used  depending  upon  the  thickness  of  the  metal  to 
be  cut  and  the  required  smoothness  of  the  cut.  Ample  p)ower 
for  the  electric  motor  is  provided  from  any  light  socket  and 
the  motor  is  set  in  motion  by  the  act  of  opening  the  valve 
controlling  the  oxygen  cutting  jet,  a  switch  being  mounted 
on  the  end  of  this  valve.     The  machine  is  started  when  the 
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Fig.  1 — Trimming  a  Steel  Plate  with  the  Radiagraph 

lustrations  given  in  this  article  are  not  taken  directly  from 
railroad  shop  practice,  the  operation  in  each  case  is  similar 
to  many  which  have  to  be  performed  daily  in  locomotive 
and  car  repair  shops. 

Straight  Line  Cutting 

Referring     to     Fig.     1     it    will     be    evident     that    the 
Radiagraph    is    being    used    for    straight    line    cutting    in 


Fig.  3:— In  Cutting  an  Oval  Opening,  the  Machine  Swings  on  Three 
Different  Radial  Lengths  Successively 

metal  has  been  heated  to  the  cutting  temperature  and  the 
oxygen  jet  is  turned  on. 

A  peculiar  advantage  of  the  above  arrangement  is  that  the 
torch  can  be  adjusted  sideways  to  any  desired  angle  in  the 
swivel  holder,  thus  producing  a  beveled  edge.  Trimming  and 
beveling  are  therefore  done  at  one  and  the  same  time. 

Cutting  to  a  Circle  or  Oval 

The  illustration  given  in  Fig.  2  shows  the  use  of  the  Radia- 
graph in  cutting  a  circle  in  a  >l-in.  steel  plate.  There  are 
many  occasions  in  railroad  shop  work  when  it  would  be  an 
advantage  to  have  means  for  quickly  and  accurately  cutting 
circles  in  steel  plates.  The  Radiagraph  is  adapted  for  this 
purpose  by  disengaging  one  of  the  two  tractor  wheels,  the 
drive  then  being  affected  by  one  tractor  wheel  only  and  the 
trimming  the  steel  plate  illustrated.  There  is  a  large  entire  machine  swivelling  about  an  adjustable  center  point 
ar  lount  of  this  work  to  be  done  in  railroad  shops  resting  in  a  prick  punch  mark  at  the  center  of  the  circle.  It 
Dot  only  in  the  boiler  department  but  especially  in  is  important  to  note  that  the  speed  of  the  cutting  twch  can  be 
sl^  >ps  equipped  to  handle  steel  car  repairs.  It  will  be  reduced  to  a  point  giving  the  required  smoothness  of  cut  so 
D'  ^ed  that  the  Radiagraph,  which  is  a  machine  weighing     that  additional  machining  will  be  unnecessary.  This  elimina- 


Fig.  2— Cutting  to  a  Circle  In  ^-In.  Steel  Plate 
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the  top  die  block,  tin-  .>^i)nng  of  the  handle  and  friction  being 
sufficient  to  hold  the  iiandle  in  place  A  handle  fork,  is  pro- 
vided for  jtraiiihteninu;  the  sill  should  it  btvonH'  bent  alter 
offsettintj.  althouj,'h  the  dies  [)erforni  the  ojieration  so  accu- 
rately that  this  handle  fork  is  not  jienerally  needed.  Iron 
handles  to  facilitate  holdini:  and  turnini;  the  sill  are  shown 
at  the  left  in  the  illustrations,  details  being  given  in  Fig.  1. 

Rrrlainiin^    Hfiit    l-lirunis 

When  steel  underfranie  cars  become  involved  in  wrecks  il 
fre<iuently  happens  that  they  are  sent  to  tlie  >li<>|)  with  tlu' 
channels  and  I-beani>  going  into  tlu'  con>truttion  of  thr 
>t(.'tl  underframe  l»adly  bent.  W  liili'  tlu"-c  parts  sometimes  are 
damaged  to  such  an  extent  that  they  cannot  be  reclainu-d,  most 


Fig.    4. — Straightening    a    10- 


l-Beam 


of  them  can  Ik*  straightened  and  used  again  provided  ham- 
mersmiths, experienced  and  skillful  in  work  of  this  character 
are  availal>le. 

Two  10-in.  I-beams,  one  of  which  has  been  subjected  to 
unusually  severe  usage,  are  shown  in  Fig.  4  in  the  process 
of  straightening.  One  is  under  the  hammer  j)ractically  com- 
pleted and  the  other  is  on  the  floor.  In  straightening  these 
steel  underframe  memlH-rs,  it  is  e.**sential  to  work  them  no 
more  tlian  necessarv.  otherwise  thev  will  be  lenuthened  and 


Fig.    5. — Broken    Needle   Beam   of   Commonwealth   Steel    Underframe 

holes  will  not  line  up  when  the  member  is  reajjplied  to  the 
steel  frame.  A  little  working  will  not  make  mucii  difference, 
but  where  the  beam  is  heated  and  bent  too  many  times,  it 
will  be  found  necessary  to  relocate  and  drill  bracket  and 
other  holes. 

Weliliiif:   a   Nectlle   Beam 

The  repair  of  the  broken  needle  beam  of  a  Commonwealth 
steel  uixlerframe  is  illii>trate(l  in  Fiizs.  .^  and  6.      It  will  be 


observed  from  Fig.  .>  that  a  section  of  the  needle  beam  wa 
l)roken  out  due  to  the  wreck  of  the  coach  containing  this  stet 
underframe.  The  broken  part  was  successfully  rewelded  ii 
place  as  shown,  the  repaired  needle  beam  then  being  as  gooc 
as  new. 

It  is  important  in  work  of  this  kind  where  the  repaire>! 
parts  are  subject  to  viltration  and  severe  stress  tliat  experi 
enced  welders  only  l;e  used.     While  the  judicious  use  of  th 
wehhng   torch    will    save   many    thousands   of   dollars,    it   i 


Fig.    6. — Needle  Beam,  Shown  In  Fig.  5,  As  Repaired  by  Gas  Welding 

e<|ually  true  that  much  discredit  has  been  l)rought  to  the  use 
of  autogenous  welding  processes  due  to  inex[)erienced  opera- 
tors who  fail  to  appreciate  the  limitations  of  the  torch  and 
use  it  indi.-criniinately  and  without  the  employment  of  gofjd 
judgment.  In  all  welding  not  only  should  the  welds  be  care- 
fully made,  but  internal  stress  in  the  parts  due  to  contraction 
after  C(X)ling  should  be  relieved.  This  can  be  accomplished 
easily  in  most  cases  by  slowly  heating  the  opjmsite  meml^er> 
with  the  torch  and  allowing  them  to  contract  ecjually,  or  in 
some  cases,  however,  it  may  be  necessary  to  heat  the  entire 
part  to  a  dull  red  heat  and  allow  it  to  cool  slowly  to  at- 
mo>i)heric  temi>erature. 


Repairing     Tube-Sheet     Cracks     in     Locomotive 

Boilers* 

The  firebox  tube-sheets  of  locomotive  boilers  sometimes 
develop  cracks  between  the  tubes,  and  the  question  of  repair- 
ing these  cracks  is  a  matter  of  interest.  Frequently  the  wcjrk 
of  repairing  tube-sheets  falls  to  the  engine  terminal  staff,  us 
at  the  time  the  cracks  develop,  the  locomotive  may  not  have 
run  the  necessary  miles  to  warrant  a  shopping  for  general 
repairs.  Often  it  is  found  possil)le,  when  a  locomotive  is 
-cut  into  the  shoi)s,  to  repair  a  cracked  tube-plate  rather  tli.m 
renew  it.  ... 

The  method  of  repair  depends  upon  whether  or  not  the 
Itoiler  is  empty  of  tubes.  If  only  a  few  tubes  in  the  vicirity 
of  the  crack.-  are  removed  a  go<xl  rej)air  can  be  made  uy 
threading  the  tulie  holes  which  have  their  bridges  cracked  and 
in.«>erting  ta|)ered  brass  plugs.  Heads  are  fonned  on  the  plugs 
whicii  meet  one  another  and  entirely  cover  tiie  cracks,  'lie 
centers  of  the  plugs  are  tiien  drilled  to  receive  the  tubes,  he 
lubes  in  this  ca.<e  iteing  smaller  than  the  original  to  allov.  of 
a  substantial  thickness  of  metal  in  the  bushing.  This  met'  od 
makes  a  fairly  gcMwl  repair  as  the  tul)es  have  an  unbn  en 
contact  surface  and  the  cracks  are  covered  and  protectcv  by 
the  heads  of  the  plugs. 

-Anotlier  method  often  employed  is  to  insert  plugs  as  h-  he 
[trevious  ca.se,  and  then  bore  a  tube  hole  into  every  alter  ite 
[dug,  leaving  the  remainder  solid  and  plugging  up  the  c<  re- 
sponding holes  in  the  smokeljo.x  lube-plate.  The  tube-]  ite 
is  thereby  .strengthened  in  the  parts  whicli  are  cracked.  'Ut 
the  heating  surface  is  reduced  and  additional  .stress  thr  .vn 
on  stays  which  niav  be  in  the  vicinitv. 


.\l>sfract    of    an    article    in    the    .\uKiist    12.    19J1,    issue    of    Kntiin.       -'K- 
(lescnljinR   a    nutliod    of   repairinK   craiks   in    copper   tuhe   sheets,    I>iit    -     '«•• 
shoulil    l>c   eiiually    api>lical»K    with   stctl   tube   sheet.s. 
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Gas  Machine  Cutting  in  Railroad  Shops 


A  Discussion  and  llluslralion  of  the  Uses  of  the  Kadiagraph 
— a  Meehanically-Operated  Torch  for  Cutting  Sheet  Metal 


CUTTING  with  oxy-acetyUne  hand  torcht':>  in  hxomotivc 
and  car  shops  has  Ix'conie  so  general  and  presents  so 
many  advantages  that  railway  shop  men  will  naturally 
i)e  interested  in  some  of  the  applications  of  mechanically-op- 
rated  cutting  torches,  of  which  the  Radiagraph  is  an  ex- 
imple.  Machines  of  this  type  have  already  been  installed  in 
crtain  railroad  shops  and  afforded  in  some  cases  remarkable 
•pportunities  for  time  and  labor  saving.     While  all  of  the  il- 


about  50  lb.,  ojjcrates  on  a  light,  weight  grooved  track,  made 
in  sections  five  feet  long.  \\  lien  lutling  straight  lines  two 
sections  of  the  gnxnt-d  traik  art'  n-ijuired  for  long  ruts,  one 
section  being  taken  uj)  after  the  machine  has  passed  over  it 
and  placed  ahead  of  the  section  then  in  use.  This  process  is 
repeated  indefinitely  dei)ending  on  the  length  of  the  cut. 

The  cutting  torch  is  lield  in  a  doul)le  swivel  at  the  end  of  a 
radial  arm  adjustaljle  vertically  and  laterally.  A  triangular 
frame  work  carrying  the  tonh  and  driving  gear  is  sujjportcd 
by  three  wheels,  one  at  each  corner,  thus  hviking  a  carriage. 
Two  of  the  wheels  arc  used  for  trattion  on  straight  line  cut- 
ting, being  driven  tlirough  glaring  l>y  a  1/20-hp.  electric 
motor.  A  gear-l>ox  interi>osed  j>rovides  for  20  siKX'd  changes. 
the  sj)eed  used  depending  upon  the  thi(kne>-  of  the  metal  to 
l>e  cut  and  the  ret|uiri(l  >moothness  of  the  cut.  .\mple  power 
for  the  ilectric  motor  is  |)rovided  from  any  liglit  scnket  and 
the  UKrtor  is  .<et  in  motion  by  the  act  of  opening  tiie  valve 
lontrolling  the  oxygen  (utting  jet,  a  Switch  jjeing  mounted 
on  the  end  of  this  valve*.      The  machine  is  started  when  the 


Fig.   1 — Trimming   a   Steel    Plate   with   the   Radiagraph 

lustrations  given  in  this  article  are  not  taken  directly  from 
railroad  shop  practice,  the  ojjeration  in  each  case  is  similar 
to  many  which  have  to  t)e  performed  daily  in  locomotive 
and  car  repair  shops. 

Straight   I^iiie  (iiitting 

Referring     to     Fig.      1      it     will     be     evident     that     llie 
Radiagraph     is    being    used     for    straight     line    i  utting     in 


Fig.   3 — In   Cutting  an   Oval   Opening,  the    Machine   Swings  on   Three 
Different  Radial   Lengths  Successively 

metal  has  been  heated  to  the  cutting  temperature  and  the 
o.xygen  jet  is  turned  on. 

A  peculiar  advantage  of  the  above  arrangement  is  that  the 
torch  can  be  adjusted  sideways  to  any  desired  angle  in  the 
swivel  holder,  thus  jtroducing  a  l>eveled  edge.  Trimming  and 
l)eveling  are  therefore  done  at  one  and  the  .same  time. 

t'littiiitf  to  a  Circle  .or  Oval 

riio  illustration  given  in  lig.  2  shows  the  UH*  of  the  Radia- 
gra])h  in  cutting  a  circle  in  a  '_.-in.  .stcx'l  jdate.  There  are 
many  OKasions  in  railroad  shop  work  when  it  would  l>e  an 
advantage  to  have  means  for  (|uickly  and  accuratelv  cutting 
( ircles  in  .'^teel  plates.  The  Radiagraph  is  adapted  for  this 
purpose  by  disengaging  one  of  the  two  tractor  wheels,  the 
drive  then  being  aftVcted  liy  one  tractor  wheel  onlv  and  the 
t'  mning  the  steel  i)late  illustrated.  There  is  a  large  entire  niaihine  swivelling  about  an  adjjustal)le  center  point 
^  ount  of  this  work  to  be  done  in  railroad  shops  resting  in  a  prick  punch  mark  at  the  center  of  tiie  circle.  It 
n  only  in  the  boiler  tlepartment  but  especially  in  is  important  to  note  that  the  speed  of  the  cutting  torch  can  l)e 
^'  'ps  equipjK'd  to  handle  steel  car  repairs.  It  will  be  reduced  to  a  point  giving  the  rec|uired  smoothness  of  cut  so 
^    ed   that   the   Radiagrapli,   which   is   a   machine   weighing      that  additional  machining  will  l)e  unnecessarv.  This  elimina- 


Fig.  2 — Cutting  to  a   Circle  in   'i-ln.  Steel  Plate 
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tion  of  additional  machining  is  a  valuable  feature  of  the 
Radiagraph  and  one  which  enables  it  to  affect  large  savings  in 
production  cost. 

The  circular  cutting,  illustrated  in  Fig.  2  may  be  varied  to 
produce  elliptical  or  oval  shaped,  or  cutting  a  cwnbination 
of  arcs  and  straight  lines.  When  cutting  the  oval  opening  in 
a  combustion  chamber  head,  Fig.  3,  the  operator  manipulated 
the  adjustable  center  points  successively,  thus  changing  the 
effective  length  of  the  radius  bar,  without  stopping  the  cut. 
In  this  case  the  machine  swung  on  three  different  radial 
lengths  successively.  While  it  is  not  probable  that  much  ellip- 
tical cutting  will  be  found  in  railroad  shops,  the  flexibility 
of  the  Radiagraph  is  plainly  shown  by  its  ability  to  handle 
this  operation  and  should  the  occasion  arise  to  cut  an  elliptical 
hole  in  sheet  iron  the  use  of  the  machine  will  reduce  the  cost. 

Particular  attention  is  called,  in  Fig.  3,  to  the  method  of 
suspending  the  two  lengths  of  acetylene  and  oxygen  hose  and 
the  electric  extension  cord  from  a  support  over  the  center  of 
the  table.  This  enables  the  Radiagraph  to  work  without  in- 
terference from  the  hose  and  cord. 

•',  Locomotive  Frame  Cutting 

The  use  of  the  Radiagraph  in  cutting  openings  in  small 
electric  locomotive  side  frames  for  the  axle  boxes  is  plainly 
shown  in  Fig.  4.  While  work  of  this  exact  nature  will  not  be 
encountered  in  railroad  shops,  the  illustration  is  given  on 
account  of  its  general  interest  and  to  indicate  the  possibility 
of  the  Radiagraph  in  cutting  thick  metal.  In  this  particular 
case  the  locomotive  frames  are  made  from  steel  slabs,  3  3^  in. 
thick,  by  cutting  out  the  axle  box  openings.  On  short  cuts 
like  this,  one  section  of  track  only  is  used.  An  ordinary  cut- 
ting speed  for  low  carbon  steel,  3^^  in.  thick,  is  from  8  to  12 
in.  per  min.  but  in  this  case  the  cutting  was  required  to  be 
done  with  such  precision  and  smoothness  that  no  machining 
afterwards  would  be  needed  and  the  feed  rate,  therefore,  was 
reduced  to  three  or  four  inches  per  minute.  The  resultant 
cuts  are  smooth,  being  comparable  to  a  slotter  cut  made  with 
fine  feed  and  a  pointed  tool. 

The  practice  in  cutting  the  frames  illustrated  is  to  lay  out 
and  drill  all  holes  including  starting  holes  at  the  comers  ot 
the  openings  and  all  cuts  are  made  tangent  to  the  drilled  holes 
so  that  a  true  radius  is  left  in  the  corners.  The  material  re- 
moved by  cutting  is  salvaged,  being  used  in  the  forge  shop 
and  elsewhere  for  parts  that  can  be  worked  up  from  the 
material  available. 

In  ordinary  locomotive  repair  shop  practice,  the  Radiagraph 
can  be  successfully  used  in  working  up  ashpan  sheets  and 


doors,  boiler  mud  rings,  flue  sheets,  crown  sheets,  back  heads 
door  frames,  running  boards,  steps,  reinforcing  rings,  c-b 
doors,  connecting  rods,  eccentric  rods,  equalizers,  levers,  link? 
pipe  flanges,  etc.  In  car  shop  work,  side  sheets,  end  shee's, 
hopper  bottoms,  hopper  doors,  brake  levers  and  hangers  con- 
stitute a  few  of  the  steel  car  components  that  may  be  adviia- 
tageously  machine  cut  with  oxygen.  A  feature  of  the  portal. le 
oxygen-cutting  machine,  very  important  in  car  shops  and 
yards,  is  the  saving  of  transportation  to  machine  tools  whi  h 
must  necessarily  be  located  at  points  convenient  to  the  whole 
area  served.  If,  however,  a  lightweight  gas-cutting  machine 
is  taken  to  the  work,  time  and  labor  are  saved  and  often  mis- 
takes avoided  due  to  misunderstanding  of  layouts. 


Inclining   the   Torch   When    Cutting 

Straightaway  cutting  with  the  hand  torch  is  facilitated  by 
inclining  the  head  of  the  torch  backward  after  the  cut  is 
well  started.  The  degree  of  inclination  will  vary  somewhat 
with  the  thickness  of  the  metal  and  other  conditions.  .\ 
fairly  conservative  figure  is  65  to  75  deg.  angle  from  the 
plate  behind  the  torch  to  the  torch  head.  The  effect  of  in- 
clining the  torch  is  to  speed  up  cutting  considerably.  The 
gases  directed  at  an  angle  preheat  the  thin  edge  of  undercut 
metal  ahead  of  the  igniting  temperature  more  rapidly  than 
when  the  tip  is  held  squarely  with  the  plate.  The  gases  and 
products  of  combustion  turn  backward,  passing  through  an 
arc  of,  say,  approximately  90  deg.  and  shooting  down  and 
back.  Often  the  drag  or  lag  of  the  cut  will  be  as  much  as 
one-half  or  even  three-quarters  inch  on  half-inch  steel.  When 
cutting  with  the  torch  inclined,  it  should  be  uprighted  just 
before  finishing  the  cut  in  order  to  sever  the  metal  at  the  end. 
Otherwise  a*-  wedge  of  uncut  metal  will  be  left  due  to  the 
oxygen  shooting  by  the  comer  as  the  torch  reaches  the  end 
of  the  cut.  The  "drag"  part  of  the  cut  will  be  left  untouched. 
Uprighting  of  the  torch  cuts  this  portion  off  cleanly. 

Expert  hand  cutters  are  able  to  cut  one-half-inch  steel 
plate  with  a  very  narrow  kerf  and  low  oxygen  pressure,  often 
working  at  speeds  up  to  24  in.  per  min.  and  sometimes  faster. 
The  experienced  cutter  leams  to  follow  the  cut  with  great 
precision,  going  no  faster  than  permissible,  but  still  follow- 
ing the  combustion  rate  so  closely  that  there  is  little  or  no 
loss  of  cutting  efficiency.  The  cutter  who  tries  to  work  too 
fast  "loses  the  cut"  and  makes  a  mess  of  things.  The  cutter 
who  works  too  slow  wastes  gas  and  time,  while  the  one  who 
knows  just  how  fast  to  cut  approximates  100  per  cent  effi- 
ciency in  time  and  gas. — Autogenous  Welding. 


Fig.  4 — Cutting  3^-1n.  Steel  Slabs  for  Small   Electric  Locomotive 


Construction  and  Maintenance  of  Cinder  Pits 

Report   of   American   Railway    Bridge    and    Build- 
ing Association  Committee  Discusses  Three  Types 


CINDER  pits  may  be  divided  into  the  following  types: 
(A)  Depressed  track  pits  where  ashes  are  loaded 
into  cars  by  hand.  (B)  Dry  pits  where  ashes  are 
received  in  cast  iron  buckets  and  loaded  into  cars  by  means 
of  an  overhead  crane.  (C)  Water  pits,  both  shallow  and 
deep,  where  ashes  are  removed  by  clamshells  operated  by  a 
locomotive  or  overhead  crane  and  loaded  into  cars.  (D) 
Miscellaneous  pits,  where  ashes  are  removed  by  various 
mechanical  means. 

Fig.   1   shows  a  standard  pit  used  by  the  Duluth,  Mis- 


Fig.  1— standard  Cinder  Pit  of  the  D.  M.  &  N. 

sabe  &  Northern  at  Proctor,  Minn.,  which  is  typical  of  the 
handloading  pits  installed  by  many  of  the  railroads  in  this 
country.  The  pit  is  constructed  with  one  rail  resting  on 
the  back  wall  of  concrete,  and  the  other  on  two  10-in.  chan- 
nels back  to  back  with  cover  plate  top  and  bottom,  the  chan- 
nels being  supported  by  cast  iron  pedestals  on  7 -ft.  centers. 
This  pit  has  failed  in  one  respect:   The  action  of  the  hot 


Fig.  2 — A  Second  Design  of  Type  A  Pit 

cinders  and  water  on  the  top  and  face  of  the  back  wall  have 
caused  it  to  crumble  and  produce  an  unsafe  bearing  for 
the  rail.  No  trouble  has  been  experienced  with  the  cast  iron 
pedestals,  and  with  a  reasonable  amount  of  cleaning  of  the 
hot  cinders  away  from  the  steel  beams,  they  do  not  buckle. 
The  beams  require  cleaning  and  painting  every  spring  and 
fall.  The  back  wall  can  be  protected  with  old  plates  /4-in. 
thick  hung  over  the  edge  of  the  back  wall  on  the  inside  of 


the  pit  and  down  the  pit  about  3  ft.,  leaving  an  air  space 
between  the  cinders  and  the  concrete.  This  will  prolong  the 
life  of  the  back  wall. 

Fig.  2  shows  the  pit  deepened  and  both  rails  supported  on 
cast  iron  pedestals  with  a  pre-cast  slab  between  the  rail 
and  back  wall ;  this  design  keeps  the  rail  off  the  concrete  wall 
and  leaves  the  beams  and  pedestals  exposed  where  they  can 
be  replaced  in  a  few  minutes  if  a  failure  should  occur. 

Fig.  3  shows  a  dry  pit  used  by  the  Bangor  &  Aroostook, 
and  is  similar  in  construction  to  Fig.  1,  the  difference  beiD§ 
that  the  bottom  of  the  pit  slopes  from  the  back  wall  to  the 
center  of  the  pit;  the  beam  carrying  the  track  is  made  of  two 
70-lb.  rails  placed  upside  down  to  support  the  track;  the 
pedestals  are  spaced  6  ft.  ^  in.  between  centers  and  are  built 
of  two  70-lb.  rails  back  to  back  on  end  and  encased  in  ccm- 
crete,  the  concrete  being  protected  by  a  5^ -in.  steel  plate; 
these  vertical  rails  are  supported  by  two  70-lb.  rails  running 
lengthwise  in  the  foundation. 

The  Buffalo,  Rochester  &  Pittsburgh  has  built  a  pit  of 
Type  B  at  Lincoln  Park,  N.  Y.,  shown  in  Fig.  4.  which 
seems  to  be  a  favorite  design  for  a  dni-  pit  in  cold  climates. 


Fig.  3 — A  Dry  Pit  Built  by  the  Bangor  &  Aroostook 

This  pit  can  be  built  with  one  track  and  a  loading  track,  or 
if  the  length  of  the  pit  is  fixed,  several  tracks  can  be  built 
side  by  side.  This  style  of  pit  is  constructed  of  a  series  of 
cast  steel  buckets  placed  in  shallow  pits  to  receive  ashes  direct 
from  locomotives.  There  is  enough  depth  provided  under 
the  buckets  to  allow  for  drainage.  The  buckets  are  handled 
by  means  of  an  overhead  crane  from  the  pit  directly  to  the 
ash  cars.  The  pits  are  of  an  unusual  shape  with  sloping* 
sides  in  the  upper  part  and  a  narrow  rectangular  lower  por- 
tion, old  rails  being  imbedded  in  the  slq>ing  surfaces  with 
their  bases  projecting  ^  in.  from  the  surface  of  the  concrete; 
each  parapet  wall  is  capped  with  a  12-in.  channel  to  which 
the  track  rail  is  bolted.  The  buckets  have  a  capacity  of  2 
cu.  yd.  each,  each  seated  on  the  projecting  rails  of  the  pit 
walls.  When  the  buckets  are  filled  the  traveling  crane  carries 
them  to  the  cinder  cars  where  they  are  dumped  automatically. 
The  buckets  open  at  the  bottcwn  like  a  clam  shell,  the  two 
halves  being  carried  by  a  pair  of  scissor  levers  at  the  middle. 
The  Lehigh  Valley  has  two  modern  water  ash  pits  of 
Type  C,  both  being  built  within  the  last  three  years.  The 
one  at  Coxton,  Pa.,  Fig.  5,  is  a  double-track  arrangement, 
400  ft.  long  with  a  water  pit  between  the  two  tracks.  The 
water  pit  is  12  ft.  wide  in  the  clear  by  14  ft.  3  in.  deep, 
the  ash  tracks  having  2  9 -ft.  centers.  The  water  in  the  pit 
is  generally  within  1  in.  of  the  bottom  of  the  carrying  rails, 
so  that  it  is  impossible  to  overheat  or  burn  any  part  of  the 
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tion  of  atUlitii)iKil  nuieliining  i»  a  valuiihk'  fcaturt-  of  the 
Radiagra])li  and  one  which  enables  it  to  affect  large  savings  in 
production  cost. 

The  circuUir  cutting,  illustrated  in  Fig.  2  may  l)e  varied  to 
produce  elliptical  or  oval  shaped,  or  cutting  a  coml)ination 
of  aris  and  straight  line<.  W'iien  cutting  tile  oval  opening  m 
a  combustion  chamber  head.  Fig.  o,  the  operator  manipulaievi 
the  adjustable  center  points  successively,  thus  changing  the 
effective  length  of  the  radius  bar,  without  stopping  the  cut. 
In  this  case  the  machine  swung  on  three  tlifferent  radial 
lengths  successively.  \\  hile  it  is  not  probable  that  much  ellip- 
tical cutting  will  be  found  in  railroad  shops,  the  lle\il)ility 
of  the  Radiagraj)h  is  plainly  shown  by  its  ability  to  hantlle 
this  operation  ami  >hould  the  occasion  arise  to  cut  an  elliptical 
hole  in  >heet  iron  the  use  of  the  machine  will  reduce  the  cost. 

r.irticular  attention  is  called,  in  Fig.  .\  to  the  metluxl  oi 
suspending  the  two  lengths  of  acetylene  and  o.xygen  hose  and 
the  electric  e.xtension  cord  from  a  support  over  the  center  of 
the  tal)le.  Thi-  iiuibles  the  Radiagrapii  to  work  without  in- 
terference from  the  ho.»e  and  cord. 

Loi-oinotive  Frame  (^uuiii^ 

The  use  of  the  Radiagra[)h  in  cutting  openings  in  .-mall 
electric  locomotive  .>ide  frames  for  the  a.xle  boxes  is  plainly 
shown  in  Fig.  4.  While  work  of  this  exact  nature  will  not  bi' 
encountered  in  railroad  shops,  the  illu-traticjn  is  given  on 
account  of  its  general  interest  and  to  indicate  the  possibility 
of  the  Radiagrajjh  in  cutting  thi(  k  metal.  In  this  particular 
case  the  locomotive  frames  are  made  from  steel  .-labs,  ,> '  j  in. 
thick,  by  cutting  out  the  a.xle  box  o|x'nings.  On  short  cuts 
like  this,  one  section  of  track  only  is  u.sed.  An  ordinary  cut- 
ting .speed  for  low  carbon  steel,  Sy2  in.  thick,  is  from  S  to  12 
in.  per  niin.  but  in  this  ca.se  the  cutting  was  recjuired  to  be 
done  with  such  precision  and  -moothness  that  no  machining 
afterwards  would  Ix*  needed  and  the  feed  rate,  therefore,  was 
retluced  to  three  or  four  inches  per  minute.  The  resultant 
cuts  are  smooth,  being  comparable  to  a  slotter  cut  made  with 
line  feed  and  a  pointed  Uh)\. 

The  practice  in  cutting  the  frames  illustrated  is  to  lay  out 
and  drill  all  holes  including  starting  holes  at  the  corners  oi 
the  o]K-ning>  and  all  cuts  are  made  tangent  to  the  tlrilled  hole> 
so  that  a  true  radius  is  left  in  the  corners.  The  material  re- 
moved by  cutting  is  salvaged,  being  used  in  the  forge  shop 
and  el.-iewhere  f(»r  parts  that  can  be  worked  up  from  the 
material  available. 

In  ordinary  locomotive  repair  -hop  practice,  the  Radiagrapii 
can  be  successfully  used   in   workint:  up  a-li[)an   sheet-   and 


doors,  boiler  mud  rings,  flue  sheets,  crown  sheets,  back  hea.  >, 
door  frames,  running  boards,  steps,  reinforcing  rings,  c  b 
d(K)rs.  connecting  nxls,  eccentric  rods.  e<|ualizers,  levers,  lin:  ., 
pipe  llanges,  etc.  In  car  shop  work,  side  sheets,  end  she  -, 
hopper  bottoms,  hopj>er  dcxjrs,  brake  levers  and  hangers  C(  >- 
stitute  a  few  of  the  steel  car  components  that  may  be  adv.  i- 
tageoush  machine  cut  with  oxygen.  A  feature  of  the  porta  ie 
o.xygen-cutting  machine,  very  im{)ortant  in  car  shops  ad 
yards,  is  the  saving  of  transjMjrtation  to  machine  tools  wli.  h 
must  necessarily  be  located  at  jjoints  convenient  to  the  wh  Ie 
area  served.  If,  however,  a  lightweight  gas-cutting  madi  le 
is  taken  to  the  work,  time  and  labor  are  saved  and  often  n;  ?- 
takes  avoided  due  to  misunderstanding  of  lavouts. 


lii('liiiiii<;    the    Torcli    ^  hen    Cutlinj:; 

Straightaway  cutting  with  the  hand  torch  i-  facilitated  ^v 
inclining  the  head  of  the  torch  backward  after  the  cut  is 
well  started.  Ilie  degree  of  inclination  will  vary  .-oniewlut 
with  the  thickness  of  the  metal  and  other  conditions.  A 
fairly  con-ervative  figure  is  05  to  75  (leg.  angle  from  ilic 
plate  bi'hind  the  torch  to  the  torch  head.  The  effect  of  in- 
clining the  torcii  i-  to  speed  up  cutting  consideral)ly.  Ihe 
gases  directed  at  an  angle  preheat  the  tliin  edge  of  under,  ut 
metal  ahead  of  the  igniting  temperature  more  rapidly  tliua 
when  the  tip  is  held  scjuarely  witli  the  plate.  The  gases  and 
products  of  combustion  turn  backward,  passing  through  m\ 
arc  of,  say,  a{)proximately  90  deg.  and  shooting  down  and 
l)ack.  Often  the  drag  or  lag  of  the  cut  will  be  as  much  a? 
one-half  or  even  three-(iuarters  inch  on  half-inch  steel.  \\  hi ii 
cutting  with  the  torch  inclined,  it  should  be  uprighted  ju-t 
liefore  finishing  the  cut  in  order  to  sever  the  metal  at  the  (  ikI. 
Otherwise  a  wedge  of  uncut  metal  will  be  left  due  to  \h<: 
oxygen  shooting  by  the  corner  as  the  torch  reaches  the  end 
of  the  cut.  The  '*drag''  part  of  the  cut  w  ill  be  left  untouched. 
r])righting  of  the  torch  cuts  this  |x)rtion  off  cleanly. 

F.Xpert  hand  cutters  are  able  to  cut  one-half-iiu  h  -ted 
plate  with  a  very  narrow  kerf  and  low  oxygen  pressure,  ot'tcii 
wcjrking  at  speeds  up  to  24  in.  per  min.  and  sometimes  fa>ter. 
The  exj)erienced  cutter  learns  to  follow  the  cut  with  grt.it 
preci.-ion.  going  no  faster  than  permissii)le.  but  still  follow- 
ing the  combustion  rate  so  closely  that  there  is  little  or  no 
loss  of  cutting  effi(  iencw  TIk*  cutter  who  tries  to  work  kto 
fast  "loses  the  cut"  and  makes  a  mess  of  things.  The  cutter 
who  works  too  slow  wa.^tes  gas  and  time,  while  the  one  who 
knows  ju.-t  how  fast  to  cut  aj)j)roxiniates  100  per  cent  effi- 
ciencx'  in  tiim-  and  gas. — .lutoi^oiou.'i   W'tldiiii:;. 


Fig.  4 — Cutting  ZYz-ln.  Steel   Slabs  for   Small    Electric   Locomotive 
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Construction  and  Maintenance  of  Cinder  Pits 

Report    of    American    Railway    Bridj?e    ami    Build- 
ing Association   Committee  Discusses  Three  Types 


CIXDKR  i)its  may  he  divided  into  the  following  types: 
(A)  Depressed  track  pits  where  ashes  are  loaded 
into  cars  by  hand.  (B)  T>ry  pits  where  ashes  are 
r  ceivcd  in  cast  iron  buckets  and  loaded  into  cars  by  means 
(;t"  an  overhead  crane.  (C)  Water  pits,  both  shallow  and 
(kep,  where  ashes  are  removed  by  clamshells  operated  by  a 
Locomotive  or  overhead  crane  and  loaded  into  cars.  (D) 
Miscellaneous  pits,  where  ashes  arc  removed  by  various 
iviechanical  means. 

Fig.    1    .shows  a   standard  ]nt  used  by  the  Duluth,  Mis- 
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Fig.   1 — Standard   Cinder  Pit  of  the  D 


^;ibe  &  Northern  at  Proctor.  Minn.,  wliicii  is  typical  of  tlie 
liandloading  pits  installed  by  many  of  the  railroads  in  this 
•  nuntr)-.  The  pit  is  constructed  with  one  rail  renting  on 
the  back  wall  of  concrete,  and  the  other  on  two  10-in.  chan- 
nels back  to  back  with  cover  plate  toj)  and  bottom,  the  chan- 
nels being  supported  by  cast  iron  pedestals  on  7-ft.  centers. 
This  pit  has   failed   in  one  respect:    The  action  of  the  hot 


Fig.  2 — A  Second   Design  of  Type  A   Pit 

u'nders  and  water  on  the  top  and  face  of  the  back  wall  have 

•  aused   it   to   crumljle  and   pnxluce  an   unsafe  bearing   for 

he  rail.     No  trouble  has  been  experienced  with  the  cast  iron 

;'edestals,  and  with  a  reasonable  amount  of  cleaning  of  the 

'  ot  cinders  away  from  the  steel  beams,  they  do  not  buckle. 

he  beams  require  cleaning  and  j)ainting  every  spring  and 

ill.    The  back  wall  can  be  protected  with  old  plates  /4-in. 

lick  hung  over  the  edge  of  the  back  wall  on  the  inside  of 


the  pit  and  down  the  j)it  about  .S  ft.,  leaving  an  air  space 
l)etween  the  cimiers  and  the  concrete.  I'his  will  prolong  the 
life  of  the  back  wall. 

Fig.  2  shows  the  pit  deepened  and  Inrtii  rails  (supported  on 
cast  iron  petlestal>  with  a  pre-cast  slab  between  the  rail 
and  back  wall;  this  design  keeps  the  rail  off  the  concrete  wall 
and  leaves  the  l)eam>  and  {x-destals  exposed  where  they  can 
be  replaced  in  a  few  minutes  if  a  failure  should  occur. 

Fig.  3  show^  a  dry  |)ii  used  by  the  Bangor  &:  .Xnajstook, 
and  is  similar  in  construction  to  Fig.  1.  the  difference  l>ein^ 
that  the  bottom  of  the  pit  s1o[k*s  from  the  back  wall  to  the 
center  of  the  j»it;  the  beam  carrying  liie  track  is  made  of  two 
70-lb.  rails  placed  uf)side  down  to  sup|K)rt  the  traik;  the 
pedestals  are  spaced  6  ft.  Y^  in.  Ix'tween  centers  and  are  built 
of  two  70-lb.  rails  back  to  back  on  end  and  enca.^cd  in  con- 
crete, the  concrete  being  protected  by  a  ^v-in.  steel  j)late: 
these  vertical  rails  are  su})ported  by  two  70-lb.  rail>  running 
lengthwise  in  the  foundation. 

The  Buffalo.  Rochester  &  Pittsburgh  ha-  built  a  \n\.  of 
Type  B  at  Lincoln  Park,  X.  V.,  shown  in  Fig.  4.  which 
seems  to  be  a  favorite  design  for  a  dry  |iit  in  cold  <  limates. 
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-Fig.  3 — A   Dry  Pit   Built  by  the   Bangor  &.  Aroostook 

This  pit  can  be  built  with  one  track  and  a  loading  track,  or 
if  the  length  of  the  pit  is  fixed,  several  tracks  can  l>e  built 
side  by  side.  This  style  of  pit  is  con.^tructed  of  a  .series  <j:" 
cast  steel  buckets  placed  in  shallow  pits  to  receive  ashes  direct 
from  locomotives.  There  is  enough  depth  provided  under 
the  Ijuckets  to  allow  for  drainage.  The  l>U(kets  are  handle<l 
l)y  means  of  an  overhead  crane  from  the  pit  directly  to  the 
ash  cars.  The  jtits  are  of  an  unusual  sha{)e  with  sloping* 
sides  in  the  upper  part  and  a  narrow  rectangular  lower  por- 
tion, old  rails  being  imbedded  in  the  sloping  surface>  wiih 
their  bases  projecting  '  s  in.  from  the  surface  of  the  concrete; 
each  ])arapet  wall  is  caj)j)ed  with  a  12-in.  channel  to  which 
the  track  rail  is  bolted.  Fhe  buckets  have  a  capacity  of  2 
cu.  yd.  each,  each  seated  on  the  ])rojecting  rails  of  the  pit 
walls.  When  the  bucket-  arc  tilled  the  traveling  crane  carries 
them  to  the  cinder  cars  where  they  are  dumj)ed  automaticallv. 
The  buckets  open  at  the  bottom  like  a  clam  shell,  the  two 
halves  being  carried  by  a  pair  of  scissor  levers  at  the  middle. 
Tiie  Lehigh  \  alley  has  two  modern  water  ash  pit>  of 
Type  (\  both  Ijeing  built  within  the  last  three  vears.  Thj 
one  at  Coxton,  Pa.,  Fig.  .^.  i>  a  double-track  arrangement, 
400  ft.  long  with  a  watir  pit  between  the  two  tracks.  Tlie 
water  pit  is  12  ft.  wide  in  the  clear  by  14  ft.  .>  in.  deep, 
the  ash  tracks  having  2Q-ft.  centers.  The  water  in  the  pit 
is  generally  within  1  in.  of  the  bottom  of  the  carrying  rails, 
so  that  it  is  impossible  to  overheat  or  burn  any  part  of  the 
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supporting  structure.  The  outside  rail  of  each  ashing  track 
is  carried  on  the  outside  concrete  wall  of  the  pit,  bearing 
on  a  ^-in.  iron  plate.  The  inside  rail  of  the  ashing  track 
is  carried  by  three  rail  girders  supported  by  heavy  cast  iron 
posts  with  large  bases  imbedded  in  the  concrete.  These 
carrying  girders  consist  of  two  136-lb.  rails,  side  by  side, 
with  spacing  blocks  so  designed  that  the  base  of  the  track 
rail,  also  of  136-lb.  section,  rest  on  and  are  gripped  between 
these  spacing  blocks  and  the  heads  of  the  two  lower  carrying 
rails,  forming,  when  tightly  bolted  together,  a  rigid  girder. 
The  walks  around  the  ashing  tracks  of  this  pit  consist, 


Fig.  4 — Type   B,  Pit   Built  by  the   Buffalo,   Rochester  &,  Pittsburgh 

at   Lincoln   Park,   N.  Y. 

on  the  outside,  of  the  natural  surface  of  a  cinder  fill,  while 
on  the  inside  the  walk  consists  of  80-lb.  rail  brackets 
fastened  to  the  cast  iron  columns.  The  rail  brackets  carr\- 
the  floor  of  the  walk,  consisting  of  old  boiler  flues  laid  side 
by  side  and  spaced  by  means  of  iron  straps,  so  that  the 
finer  ashes  fall  through.  A  suitable  railing,  also  of  old 
flues,  amply  protects  anyone  from  falling  into  the  water  pit. 

Crushed  slag  was  used  in  the  concrete  for  the  pit  as  a 
precaution  against  hot  cinders  coming  in  contact  with  the 
concrete  while  the  pit  is  without  water. 

The  Pere  Marquette  installed  a  mechanically-operated  pit 


Fig.  5.— Type  C,  Water  Pit  Built  by  the  Lehigh  Valley  at  Coxton,  Pa. 

in  January,  1912,  which  seems  to  be  a  favorite  for  small 
terminals  and  shows  a  low  cost  of  operation.  From  recent 
reports  the  pit  and  conveyor  are  in  good  shape  with  very 
little  maintenance.  There  are  two  good  points  in  favor  of  the 
mechanically-operated  pit.  It  requires  less  room,  due  to 
cinders  being  loaded  continually  into  cars;  and  it  requires 
but  one  man  to  operate  it,  which  makes  for  a  low  operating 
cost.  The  structural  steel  in  these  pits  should  be  inspected, 
cleaned  and  painted  frequently. 

The  report  was  signed  by  G.  K.  Nuss  (D.  M.  &  N.), 
chairman;  C.  L.  Beeler  (N.  Y.,  N.  H.  &  H.),  Wm.  Card- 
well  (Wash.  Term.).  H.  A.  Gerst  (G.  N.),  W.  L.  Rohbock 


(W.  &  L.  E.),  F.  E.  Schall  (L.  V.),  E.  R.  Wenner  (L. 
v.),  J.  P.  Wood  (P.  M.),  A.  E.  Kemp  (L.  V.). 

Discassion 

The  discussion  hinged  largely  on  the  efficient  use  of  the 
ash  pits  in  connection  with  the  equipment  and  the  disposal 
of  the  cinders.  It  was  emphasized  by  Arthur  Ridgeway  (D. 
&  R.  G.  W.)  that  no  car  had  as  yet  been  developed  that 
would  handle  hot  cinders  without  resulting  in  the  destruc- 
tion of  the  car  body  by  burning  or  warping.  Quenching 
was  necessary  though  it  gave  considerable  trouble  in  the 
winter  with  the  handling  of  the  cinders.  It  was  stated  by 
J.  S.  Robinson  (C.  &  N.  W.)  that  at  the  Chicago  terminal 
the  cinders  are  loaded  into  out-bound  empty  coal  cars, 
moved  to  West  Chicago,  and  there  unloaded  by  locomotive 
cranes  and  stored.  Later  they  are  loaded  as  needed,  and 
distributed  to  branch  lines  for  ballast  and  to  other  places 
where  they  can  be  used  to  advantage.  Other  members  stated 
that  their  roads  make  a  practice  of  storing  cinders  in  the 
winter  to  obviate  the  difficulty  of  handling  them  when  frozen, 
L.  D.  Hadwin  (C.  M.  &  St.  Paul)  stated  that  one  difficulty 
arose  from  the  fact  that  the  use  of  locomotive  cranes  to 
handle  cinders  has  the  disadvantage  in  that  it  may  be  taken 
away  and  used  out  on  the  line  with  the  result  that  the  cinders 
pile  up  in  quantity,  and  in  the  winter  time  freeze. 

Table   for   Oxy-Acetylene    Cutting 

BYJ.  J.  ALBERT 
Repair    Track    Foreman,   Michigan    Central,    Kensington,    111. 

An  effective  form  of  table  for  holding  sheet  metals  while 
being  cut  with  a  torch  is  shown  in  the  illustration,  the  idea 
being  to  have  the  plates  brought  to  the  operator  on  rollers 
with  no  undue  exertion  on  his  part  and  enabling  him  to 
stand  in  one  place.  The  table  is  built  of  two-inch  pipe, 
twenty-two — 1-in.  by  ^-in.  rollers  being  used  to  carry  the 
work  to  the  operator.     These  rollers  extend  J/2  in.  above  the 
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i'Pipe 


Cutting    Table    Built   Up   of    Rollers   and    Pipe   Sections 

surface  of  the  table,  being  applied  on  pins  cut  and  welded 
into  the  pipe.  This  arrangement  leaves  the  rollers  free  to 
revolve  and  by  having  the  table  center  brace  ^^  in.  below 
the  surface  of  the  table  the  material  will  not  drag  if  it  sags 
down  but  will  bear  on  the  rollers  only.  The  value  of  this 
table  as  described  lies  in  the  fact  that  it  can  be  quickly  and 
cheaply  constructed,  at  the  same  time  assisting  materially  in 
the  work  of  oxy-acetylene  operators  when  cutting  all  kinds 
of  sheet  metal. 


The  Metallurgy  of  High  Speed  Steel* 

A  Brief  Outline  of  the  Development,  Characteris- 
tics and  Method  of  Manufacturing  High  Speed  Steel 

BY  D.  M.   GILTINAN  '>  r 


DEVELOPMENT  of  high  speed  steel  as  distinguished 
from  carbon  tool  steel  has  been  a  matter  of  the  last 
50  years.  The  development  of  the  present  day  cut- 
ting alloys  in  this  short  space  of  time,  as  compared  with  the 
hundreds  of  years  previous  in  which  there  was  no  develop- 
ment, calls  for  some  explanation.  This  explanation  lies  in  the 
fact  that  the  manufacturing  industries  of  the  civilized  world 
have,  during  the  same  period,  demanded  a  means  for  securing 
increased  production  without  the  increase  in  cost  which  would 
accompany  additional  buildings  and  equipment.  The  alter- 
native was  to  speed  up  each  individual  machine,  and  in  at- 
tempting to  do  so  it  at  once  became  apparent  that  the  tool 
steel  then  in  use  would  not  meet  the  requirements  of  increased 
speed.    These  requirements  were: 

1.     The  tool  must  possess  initial  hardness  greater  than  the 
material  cut,  and  also  must  be  sufficiently  hard  to  resist  wear. 
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Fig.  1— Effect  of  Heat  on   Hardened  Steel 

2.  The  tool  must  not  soften  when  subjected  to  the  heat 
developed  through  friction,  due  to  increased  relative  speed 
of  the  tool  and  the  work. 

Tool  steel,  in  the  generally  accepted  sense  of  the  word,  is  an 
iron-carbon  alloy  containing  from  0.6  to  2.0  per  cent  carbon 
with  an  average  of  approximately  1.0  per  cent  carbon.  The 
carbon  exists  as  iron  carbide,  or  cementite,  FegC,  which  is  ex- 
tremely hard  and  above  1,350 'deg.  F.  the  stable  condition 
of  the  alloy  is  a  solid  solution  of  FCsC  in  the  iron  or  ferrite. 
Below  1,350  degrees  F.  the  FegC  separates  out  of  the  solid 
solution  and  the  stable  condition  is  a  mixture  of  Fe  and 
FejC,  which  is  comparatively  soft,  due  to  the  cementite  being 
isolated  in  globules  or  plates  in  the  soft  ground  mass  of 
ferrite.  If  the  solid  solution  is  cooled  rapidly  the  carbide  is 
held  in  solution,  resulting  in  uniform  hardness  throughout; 
fjut  the  alloy  is  in  a  meta-stable  condition  and  will  revert 
readily  to  the  stable  upon  application  of  heat.  This  soften- 
ing commences  at  about  300  deg.  F.  and  at  1300  deg.  F.,  or 

•From  a  paper  presented  before  the  Charleston  chapter  of  the  American 
Society  for  Steel  Treating.  The  author,  D.  M.  Giltinan,  is  associated  with 
■-he  micro  laboratory,  Bureau  of  Research,  United  States  Naval  Ordnance 
"lant,  Charleston,  W.  Va.  .  :-, 


dull  red,  has  become  very  soft  as  illustrated  in  Fig.  1. 
Present  high  speed  steels,  on  the  other  hand,  when  properly 
hardened  are  initially  hard,  and  moreover  there  is  only  a 
small  decrease  in  hardness  when  heated  to  a  dull  red;  that 
is,  high  speed  tools  are  as  hard  when  operating  at  speeds 
where  friction  is  sufficient  to  make  the  tools  red  hot  as  are 
carbon  steels,  when  operating  under  conditions  of  very  light 
cut  and  feed  and  low  speed. 

Development  of  Modern  High  Speed  Steel 

The  development  of  modem  high  speed  steel  started  about 
1866,  when  Robert  Mushet  of  Sheffield  discovered  the  value 
of  manganese  as  an  alloying  element  of  bessemer  steel,  giving 
added  ease  of  fabrication.  In  the  course  of  further  experi- 
mental work  with  manganese  on  tool  steels  he  noted  that  one 
particular  comp>osition  possessed  the  property  of  hardening 
when  cooled  in  air.  This  was  distinctly  out  of  accord  with 
the  knowledge  of  steel  hardening  at  that  time,  and  careful 
analysis  developed  the  fact  that  there  was  considerable 
tungsten  present  in  addition  to  the  manganese.  The  com- 
bination of  tungsten  and  manganese  in  conjunction  with  high 
carbon  resulted  in  lowering  to  below  room  temperature  the 
point  where  the  carbide  separated  out  of  the  solid  solution, 
giving  the  property  of  "air  hardening,"  a  term  which  was 
at  once  applied  as  a  trade  name  to  this  particular  steel. 

F.  W.  Taylor  in  1900  discovered  the  great  increase  in  cut- 
ting speed  made  possible  by  heating  tools  practically  to  melt- 
ing point  when  hardening.  This  was  a  revolutionary  step, 
as  it  had  always  been  known  that  heating  a  carbon  steel  any 
higher  than  necessary  to  produce  uniform  solution  of  the 
carbide  resulted  in  a  coarsening  of  the  crystallization  and 
accompanying  brittleness  when  hardening.  In  fact,  a  carbon 
tool  steel  heated  as  high  as  2300  deg.  F.  would  be  absolutely 
ruined.  Further  work  at  Bethlehem  showed  the  advantage 
of  higher  chromium  content,  and  between  1902  and  1906 
there  was  in  Europe  and  America  a  movement  which  resulted 
in  the  adoption  of  carbon  content  now  generally  in  use  (0.60 
to  0.80  per  cent)  and  increasing  the  amounts  of  chromium 
and  tungsten  up  to  the  maximum  of  7  per  cent  chorium  and 
24  per  cent  tungsten.  It  was  found,  however,  that  the  maxi- 
mum efficiency  was. obtained  with  a  chromium  content  of  3  to 
4  per  cent  and  18  per  cent  tungsten.  Molybdenum  was  also 
tried  in  place  of  tungsten,  or  to  replace  it  partially,  but  it 
was  found  that  while  molybdenum  produced  an  excellent 
high  speed  steel,  it  was  rather  uncertain  and  caused  seams 
and  hardening  cracks  so  that  its  use  was  discontinued. 

About  the  same  time  vanadium  was  added  in  this  country-, 
and,  while  it  was  found  that  it  improved  the  cutting  capacity, 
it  was  thought,  erroneously  as  it  later  turned  out,  that  the  in- 
crease obtained  did  not  compensate  for  the  additional  cost  en- 
tailed. In  1908-1909,  Europe  and  America  brought  out 
simultaneously  a  high  tungsten  steel  containing  approximately 
1  per  cent  vanadium  which  met  with  immediate  success,  and 
since  that  time  vanadium  has  been  an  essential  component  of 
practically  all  high  speed  steels.  Its  action  has  never  been 
understood  fully,  and  there  have  been  few  attempts  to  ex- 
plain its  effect,  which  is  to  increase  the  life  of  the  tool  when 
working  at  high  temperatures. 

Methods  of  Manufacture 

The  manufacture  of  high  speed  steel  involves  no  different 
processes  than  those  by  which  all  high  grade  cutting  steels 
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have  made  for  the  past  hundred  years,  although,  of  course, 
like  all  other  manufacturing  processes,  certain  refinements 
and  minor  improvements  are  made  from  time  to  time.  At  the 
present  time  in  this  country,  most  high  speed  steel  is  made 
by  the  crucible  process,  although  the  electric  furnace  method 
is  gaining  in  favor,  due  to  the  ability  of  the  latter  to  refine 
low  grade  material.  In  the  crutible  process  a  predetermined 
amount  of  high  speed  steel  scrap,  low  carbon  bar  iron,  ferro- 
chrome,  ferrovanadium  and  either  tungsten  powder  or  ferro- 
tungsten  are  packed  in  crucibles  and  sealed  with  sand  or 
clay.  Each  pot  holds  about  100  lb.,  and  about  30  to  35  pots 
are  put  in  the  furnace  at  one  time,  melted  and  thoroughly 
mixed  after  melting  by  pouring  into  the  ladle,  from  which 
the  ingots  are  cast.  As  soon  as  the  metal  in  the  ingots  is 
solidified  the  mold  is  stripped  and  ingots  are  cooled  very 
slowly,  either  in  ashes  or  in  a  soaking  pit.  Extreme  pre- 
cautions must  be  taken,  as  high  speed  is  very  sensitive  to 
rapid  temperature  changes  and  would  crack  if  allowed  to 
cool  suddenly. 

The  ingots  are  then  annealed  to  remove  any  strains  set  up 
in  casting,  and  are  carefully  heated  for  fabrication.    The  in- 
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2 — Effect   of   Hardening   Temperature   on   Cutting    Capacity   of 
High  Speed  Steel 


gots  may  be  either  rolled  or  hammered  to  bars  after  which 
the  latter  are  reannealed  and  are  ready  for  shipment.  It  is 
customar}'  to  ship  bars  annealed  in  order  that  any  machine 
work  may  be  done  on  them. 

Microscopic  examination  at  high  magnifications  (500- 
1,000  diameters)  shows  that  high  speed  steel  in  the  annealed 
state  consists  of  a  matrix  of  what  is  probably  the  solid  solu- 
tion of  iron  and  tungsten,  which  is  studded  with  innumerable 


globules  or  "ponds,"  identified  as  carbides  or  tungstides  of 
iron  and  chromium  or  a  combination  of  both. 

Upon  quenching  this  steel  from  ordinary  temperatures, 
that  is,  1,400-1,700  deg.  F.,  there  is  practically  no  change  in 
structure  and  there  is  only  partial  hardening,  showing  that 
solution  of  the  carbide  i!s  necessarv  for  hardness.  Tools 
hardened  from  these  temperatures  do  not  realize  the  possibil- 
ities in  any  way.  It  is  only  by  heating  to  at  least  2,250  or 
2,300  deg.  F.,  that  the  carbide  may  be  brought  into  solution 
and  it  is  then  only  that  the  full  possibilities  as  a  cutter  tool 
are  obtained.  The  effect  of  hardening  temperature  on  cutting 
capacity  is  shown  in  Fig.  2.  There  is,  of  course,  an  extreme 
in  high  temperature,  and  if  this  is  passed,  more  injury  than 
good  results.  The  steel  is  partially  melted  and  an  inter- 
granular  eutectic,  which  is  extremely  brittle,  is  formed  upon 
cooling.  This  eutectic  structure  cannot  be  broken  up  by  an- 
nealing and  is  always  a  source  of  trouble. 

Red  hardness  is  due  to  the  conversion  upon  heating  of  the 
austenitic  structure  to  martensite,  which  theoretically  in- 
creases the  hardness  and  which  many  investigators  hav* 
found  to  be  the  case.  Personally,  the  author  has  not  found 
an  increase,  but  has  found  that  the  hardness  remained  prac- 
tically constant.  In  view  of  the  extreme  sluggishness  with 
which  the  carbide  goes  into  solution  upon  heating,  it  is  nat- 
ural to  suppose  that  it  will  separate  out  of  solution  just  as 
sluggishly  upon  reheating,  thus  accounting  for  the  long  time 
a  high  speed  tool  will  run  at  red  heat  before  failure. 

Important  Part  Played  by  High  Speed  Steel 

The  practical  importance  of  high  speed  steel  is  shown  by 
comparing  the  manufacturing  establishments  of  today  with 
similar  plants  20  years  ago.  The  development  of  the  present 
rate  of  production  has  been  the  result  of  a  contest  between 
the  steel  manufacturer  and  the  machine  tool  manufacturer, 
with  the  producer  as  an  interested  sj)ectator.  The  supremacy 
has  alternated  between  the  two  contestants:  first,  one  having 
a  tool  steel  capable  of  higher  speed  than  the  machine  would 
stand,  and  the  other  retaliating  by  building  a  machine  of 
ample  strength  and  free  from  vibration  which  would  with- 
stand a  speed  capable  of  burning  up  the  tool.  At  the  present 
time,  the  manufacturers  of  machine  tools  lead,  and  the  next 
advance  must  be  made  by  the  steel  manufacturer.  Person- 
ally, the  author  believes  that  a  cutting  alloy  whose  hardness 
is  not  dependent  on  carbon  and  which  is  unaffected  by  heat 
is  the  coming  high  speed  tool.  The  realm  of  alloys  has  yet 
only  been  touched  since  the  number  of  alloying  elements 
available  and  the  possible  combinations  will  give  an  infinite 
number  of  resulting  compositions  out  of  whith  can  be  found, 
one  alloy  or  range  of  alloys  which  will  have  the  toughness 
and  keenness  of  steel  and  the  heat-resisting  qualities,  or  red 
hardness,  of  the  present  day  nonferrous  alloys. 


Boiler  Makers'  Committee  Reports  Released 

Reports  on  the  Welding  of  Safe  Ends  and  the  Cause  of 
Boiler  Shell  Cracking  Through  Rivet  Holes  Are  Given 


OWING  to  conditions  over  which  it  had  no  control, 
the  Master  Boiler  Makers'  Association  cancelled 
the  convention  scheduled  to  be  held  in  St,  Louis, 
May  23-26,  1921;  and  the  Executive  Committee  authorized 
the  publication  of  reports  of  committees  on  subjects  prepyared 
and  filed  for  that  occasion,  with  the  idea  that  members  would 
thus  be  able  to  study  the  reports  and  be  prepared  to  discuss 
them  more  fully  at  the  convention.  It  was  also  hoped 
that  members  would  offer  suggestions  enabling  the  respective 
chairmen  to  revise  or  amplify  their  reports  for  the  1922 
convention  provided  it  seemed  advisable.  The  following 
two  committee  reports  are  presented  in  full  by  permission 
of  the  Master  Boiler  Makers'  Association. 

Methods   of  Welding   Safe   Ends   on   Locomotive 

Boiler  Tubes 

In  submitting  a  report  on  the  above  subject,  and  as  chair- 
man of  this  committee,  in  making  a  composite  report,  I  have 
there/n  embodied  the  substance  of  individual  reports  by  the 
othef  committeemen,  as  well  as  information  gathered  by  the 
chairman  during  the  year  in  visiting  large  railroad  shops 
throughout  the  country  and  in  past  personal  experiences. 

Standard  Safe  End  Practice 

We  will  first  take  up  the  welding  of  safe  ends  in  the  regu- 
lar way  which  is  in  vogue  in  most  of  the  large  railroad  shops ; 
viz.:  the  oil  furnace,  roller  and  hammer  welders.  It  seems 
to  be  the  consensus  of  opinion  of  the  committee  that  no 
difficulty  is  experienced  in  welding  iron  to  iron,  steel  to  steel, 
iron  to  steel,  or  vice  versa.  In  this  connection  I  wish  to  say, 
however,  that  where  steel  is  being  welded  to  iron,  it  is  good 
practice  to  give  the  iron  somewhat  of  a  lead  in  the  heat,  as 
steel  will  weld  very  readily  up  from  2500  deg.  to  2600  deg. 
F.,  and  iron  fuses  nicely  at  about  2800  deg.  to  3000  deg. 
This  can  be  very  readily  done  when  heating  the  tube  and 
opening  it  to  receive  the  safe  end;  then  return  to  the  furnace 
immediately  and  it  will  have  about  the  required  lead  in 
heat  over  the  steel.  If  the  tube  should  be  placed  in  the 
fire  with  both  iron  and  steel  cold,  I  believe  it  to  be  good 
practice  to  set  the  material  in  the  furnace  so  as  to  give  the 
iron  the  benefit  of  the  heat.  With  this  practice  there  should 
be  no  trouble  in  welding  steel  to  iron,  or  vice  versa. 

The  committee  seems  to  be  somewhat  divided  on  the  scarf- 
ing of  safe  ends.  A  large  number  of  shops  are  welding  safe 
ends  to  tubes  without  scarfing,  with  very  good  results.  The 
committee,  however,  recommends  that  the  sharp  burr  be 
taken  off  the  outer  edge  of  the  safe  end  before  inserting  it 
into  tube;  otherwise  when  being  rolled  down  in  welding 
the  sharp  edge  cuts  in  and  thereby  weakens  the  wall  of  the 
tube,  causing  the  tube  in  some  cases  to  break  off.  It  is  my 
opinion  that  the  scarfed  safe  end  makes  the  smoother  weld, 
providing  the  scarf  is  properly  made;  about  J/2  inch  in 
length  and  at  the  thinnest  end  to  be  not  less  than  1/16  inch 
thick,  instead  of  scarfing  them  down,  as  we  find  in  a  good 
many  cases,  to  a  feather  edge. 

It  is  the  further  opinion  of  the  committee  that  it  is  not 
necessary  to  use  flux  in  welding,  the  reason  being  that  in  a 
good  many  cases  dirt  and  foreign  matter  become  mixed  with 
the  flux,  and  when  it  is  applied  to  the  metal  prevents  cohe- 
sion, and  the  result  is  a  defective  weld.  If  the  flux  can  be 
kept  perfectly  clean  there  seems  to  be  no  objection  to  its 
use.    A  very  fine  sand  is  being  used  in  some  places,  and  it  is 


claimed  with  very  good  results.  If,  however,  the  welding 
qualities  of  the  material  are  right,  and  the  furnace  con- 
structed so  that  it  will  properly  heat  the  material,  there 
should  be  no  trouble  in  welding  without  the  flux. 

Causes  for  Poor  Welds  on  Safe  Ends 

Investigating  complaints  of  trouble  experienced  in  the 
welding  of  safe  ends,  we  find  that  this  can  be  attributed 
mostly  to  one  or  two  things,  or  both — improj)er  construction 
of  the  furnace  and  the  roller  welding  machine  not  being 
speeded  up  to  the  revolutions  necessary  to  make  a  quick  and 
sound  weld.  The  roller  welding  machine  should  have  a 
speed  of  not  less  than  450  revolutions  at  the  fly  wheel.  The 
material  being  of  a  light  wall,  it  cools  very  rapidly,  and 
therefore  must  have  quick  action  for  fusing.  In  our  opinion, 
some  of  the  trouble  complained  of  is  due  to  the  oil  burn- 
ers being  set  so  that  they  play  directly  upon  the  material 
to  be  heated;  especially  is  this  a  fact  in  short  furnaces. 
Where  the  oil  is  of  a  good  grade  and  light,  there  seems  to 
be  no  trcHible  in  properly  heating  the  material,  but  when  the 
oil  is  dirty  and  of  a  heavy  grade,  proper  combustion  will  not 
take  place  in  the  short  distance.  The  results  are  that  where 
specks  of  this  oil  strike  the  metal  along  the  line  of  the  weld 
the  material  will  not  amalgamate;  the  result  is  a  defective 
weld.  The  burner  should  be  placed  so  that  it  will  not  blow 
directly  upon  the  material;  better  at  right  angles,  either 
top  or  bottom.  In  some  cases  I  have  found  that  they  mixed 
heavy  crude  with  kerosene  oil;  this  brought  about  better 
combustion  and  better  results  were  obtained  from  the  furnace. 
The  heavy  oil  clogging  the  burner  causes  the  temperature  to 
fluctuate,  and  the  material  is  wasted  in  the  furnace  without 
being  given  the  proper  degree  of  heat  for  welding.  The 
temperature  of  the  furnace  should  be  kept  above  the  welding 
heat;  if  possible,  300  deg.  to  400  deg.  F.,  and  it  is  the 
opinion  of  the  committee  that  it  is  necessary  to  use  a  pyrom- 
eter only  in  cases  where  the  desire  is  to  establish  the  proper 
heat  for  welding.  This,  however,  is  not  necessary  with  an 
experienced  flue  welder,  as  his  eye  will  readily  detect  the 
proper  degree  of  heat  for  welding,  and  the  pyrometer  should 
only  be  used  as  a  matter  of  education. 

Use  of  the  Electric  Welding  Machine 

Welding  safe  ends  by  the  electrical  welding  machine^ 
in  the  opinion  of  the  committee,  will  eventually  supersede 
the  present  method.  John  Doamberger,  a  member  of  this 
committee,  for  the  benefit  of  the  Association,  has  made  a 
number  of  tests,  both  as  to  cost,  quality  of  material,  and 
strength  of  welds.  He  states  that  the  average  consumption 
of  power  is  about  20,000  watts;  or  in  other  words,  20  kw. 
In  considering  the  cost,  the  current  is  one  cent  per  kw. 
hour  delivered  to  the  machine,  and  would  cost  about  20 
cents  per  hour  for  current.  Mr.  Doamberger  claims  that 
he  can  turn  out  about  85  flues  per  hour,  which  would  make 
the  cost  per  flue  about  ^  cent  for  current.  To  operate  this 
machine,  however,  it  is  necessary  to  have  available  alternat- 
ing current,  60  cycle,  with  110  or  120  volts.  The  machines 
will  not  ojjerate  on  direct  current  but  will  ojjerate  very 
satisfactorily,  however,  over  a  wide  range  of  voltage.  The 
present  machine  at  the  Roanoke,  Va.,  shop,  Mr.  Doamberger 
states,  has  a  minimum  of  170  and  a  maximum  voltage  of 
300,  and  under  these  conditions  it  is  commercially  possible 
to  put  them  on  any  lighting  or  power  circuit  that  may  be 
available,  providing  the  current  is  generated  in  a  standard 
apparatus,  or  purchased   from  any  ordinary  lighting  com- 
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have  made  for  the  past  liundred  years,  although,  of  course, 
like  all  other  manufacturinc  processes,  certain  refinements 
and  minor  improvements  are  made  from  time  to  time.  At  the 
present  time  in  this  countr}-,  most  high  speed  steel  is  made 
by  the  crucible  process,  ahliough  the  electric  furnace  method 
is  gaining  in  favor,  due  to  the  ability  of  the  latter  to  refine 
low  grade  material.  In  the  crucible  process  a  predetermined 
amount  of  higli  s[K'ed  steel  seraji.  low  carlxm  l)ar  iron,  ferro- 
chrome.  ferrovanadium  and  lither  tungsten  powder  or  fcrrc)- 
tungsten  are  [)acke(i  in  crucililes  and  sealed  with  sand  or 
clay.  Kach  pot  holds  about  1(>()  lb.,  and  about  M)  to  .>5  pots 
are  put  in  the  furnace  at  one  time,  melted  and  thoroughly 
mixed  after  melting  by  pouring  into  tlie  ladle,  from  which 
the  ingots  are  cast.  As  soon  as  the  metal  in  the  ingots  is 
solidified  the  mold  is  stripped  and  ingots  are  cooled  ver}- 
slowly,  either  in  ashes  or  in  a  xiaking  pit.  Extreme  pre- 
cautions niu>t  be  taken,  as  liigh  speed  is  very  sensitive  to 
ra])id  temperature  dianges  and  would  crack  if  allowed  to 
cool  suddenly. 

The  ingots  are  lluii  annealed  to  remove  any  strains  set  up 
in  casting,  and  are  carefulh   luatcd  for  fabrication.     The  in- 
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Fig.    2 — Effect    of    Hardening    Temperature    on    Cutting    Capacity    ot 

Higli  Speed   Steel 

Slots  iiia\  bi  either  rolled  or  hammered  to  bars  after  wliieh 
the  latter  are  reannealed  and  are  ready  for  shi{)ment.  It  is 
cust(;mary  to  shij)  l)ars  annealed  in  order  that  any  machine 
w(jrk  may  be  done  on  them. 

Micro.scopic  examination  at  high  magnifications  (500- 
1,000  diameters)  shows  that  high  speed  steel  in  the  annealed 
state  consists  of  a  matrix  of  what  is  probably  the  solid  solu- 
tion of  iron  and  tung.-ten,  whi<h  is  studded  with  innumeral)le 


globules  or  "ponds,"  identified  as  cari)ides  or  tungstides  of 
iron  and  chromium  or  a  combination  of  both. 

Upon  quenching  this  steel  from  ordinary  temperatures, 
tliat  is,  1,400-1,700  deg.  F.,  there  is  practically  no  change  in 
structure  and  there  is  only  partial  hardening,  showing  that 
>olution  of  the  carbide  is  ne(e»ary  for  hardness.  TckjIs 
hartlened  from  these  temperatures  do  not  realize  the  possibil- 
ities in  any  way.  It  is  only  b\-  heating  to  at  least  2,250  or 
2,o00  deg.  F.,  that  the  carbide  may  be  brought  into  solution 
and  it  is  theii  only  that  the  full  possibilities  as  a  cutter  tool 
are  obtained.  The  effect  of  hardening  temperature  on  cutting 
capacity  is  shown  in  Fig.  2.  Tliere  is,  of  cour.<;e,  an  extreme 
in  high  temperature,  and  if  tliis  is  pas.sed,  more  injur)'  than 
good  results.  The  stiel  is  partially  melted  and  an  inter- 
granular  eutectic,  which  is  extremely  l)rittle.  is  formed  upon 
cooling.  This  eutectic  structure  cannot  be  i>roken  up  by  an- 
nealing and  is  always  a  source  of  trouble. 

Red  hardness  is  due  to  the  conversion  upon  heating  of  the 
austenitic  -iructure  to  martensite.  which  theoretically  in- 
i  rea-es  the  hardness  and  which  many  investigators  have 
found  to  be  tiie  ca.«ie.  Personally,  the  author  has  not  found 
an  increa.««e.  but  has  found  that  the  hardness  remained  prac- 
tically constant.  In  view  of  the  extreme  sluggishness  with 
whiih  the  cari)idc  goes  into  solution  u\Hm  heating,  it  is  nat- 
ural to  suppose  that  it  will  ."Separate  out  of  solution  just  as 
sluggishly  ujKiU  reheating,  thus  accounting  for  the  long  time 
a  hiL'li  "-peed  tool  will  run  at  red  heat  before  failure. 

\     Important  Part  Played  l»\    High  Spee<l  Steel 

The  practical  importance  of  high  speed  .«teel  is  shown  by 
comparing  the  manufacturing  establishments  of  today  with 
>imilar  plants  20  years  ago.  The  development  of  the  present 
rate  of  protluction  has  been  the  result  of  a  contest  between 
the  steel  manufacturer  and  the  machine  tcMjl  manufacturer, 
with  the  producer  as  an  interested  spectator.  The  supremacy 
has  alternated  between  the  two  contestants:  first,  one  having 
a  tool  steel  capable  of  higher  sjx'cd  than  the  machine  would 
>tand.  and  tlie  other  retaliating  by  building  a  machine  of 
ample  strength  and  free  from  vibration  wliich  would  with- 
stand a  sj)eed  capable  of  burning  up  the  tool.  At  the  present 
time,  the  manufacturers  of  machine  t(X)ls  lead,  and  the  next 
.idvance  must  be  made  by  the  steel  manufacturer.  Person- 
ally, the  author  believes  that  a  cutting  alloy  who.se  hardness 
is  not  dejundent  on  carbon  and  which  is  unaffected  by  heat 

is  the  cominu  high  sj)eed  t<x)l.  The  realm  of  alloys  has  yet 
only  been  touched  since  the  number  of  alloying  elements 
available  and  the  jK)ssible  combinations  will  give  an  infinite 
number  of  resulting  compositions  out  of  which  can  be  found, 
one  alloy  or  range  of  alloys  which  will  have  the  toughness 
and  keenness  of  steel  and  the  heat-resisting  qualities,  or  red 
hardness,  of  the  j)re.-;ent  day  ncjnferrous  alloys. 
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Boiler  Makers'  Committee  Reports  Released 

Reports  on  the  Welding  of  Safe  Ends  and  the  Cause  of 
Boiler  Shell  Cracking  Through  Rivet  Holes  Are  Given 


OWING  to  conditions  over  which  it  had  no  control, 
the  Master  Boiler  Makers'  Association  cancelled 
the  convention  scheduled  to  Ije  held  in  St.  Louis. 
Muv  2.>-26,  1921,  and  the  Executive  Committee  authorized 
ihe  publication  of  reports  of  committees  on  subjects  prepared 
ind  filed  for  that  occasion,  with  the  idea  that  members  would 
i.hus  l)e  able  to  stu^y  the  reports  and  l)e  prepared  to  discuss 
tliem  more  fully  at  the  convention.  It  was  also  hoped 
tiiat  nu'ml)ers  would  offer  suggestions  enabling  the  respective 
chairmen  to  revise  or  amplify  their  reports  for  the  1922 
convention  ])rovided  it  seemed  advisable.  The  following 
rwo  committee  reports  are  presented  in  full  by  j^ermission 
of  the  Master  Boiler  Makers'  Association. 

Methods    of    Welding    Safe    Ends    on    Locomotive 

Boiler   Tubes 

In  submitting  a  report  on  the  above  suljjcct,  and  as  chair- 
man of  this  committee,  in  making  a  composite  rei)ort.  I  have 
therein  embodied  the  substance  of  individual  reports  by  the 
other  committeemen,  as  well  as  information  gathered  by  the 
chairman  during  the  year  in  visiting  large  railroad  shops 
throughout  the  country  and  in  i)ast  j)ersonal  experiences. 

Staiulanl  Safe  End  Practice 

We  will  first  take  up  the  welding  of  safe  ends  in  the  regu- 
lar way  which  is  in  vogue  in  most  of  the  large  railroad  siiops; 
viz.:  the  oil  furnace,  roller  and  hammer  welders.  It  seems 
to  be  the  consensus  of  ojiinion  of  the  committee  that  no 
difficulty  is  exjK>rienced  in  welding  iron  to  iron,  steel  to  steel, 
iron  to  steel,  or  vice  versa.  In  this  connection  I  wish  to  say. 
however,  that  where  steel  is  being  welded  to  iron,  it  is  gcxjd 
practice  to  give  the  iron  somewhat  of  a  lead  in  the  heat,  as 
steel  will  weld  very  readily  up  from  2500  deg.  to  2600  deg. 
F,,  and  iron  fuses  nicely  at  about  2800  deg.  to  3000  deg. 
rhis  can  be  very  readily  done  wlien  heating  the  tul>e  and 
Opening  it  to  receive  the  safe  end:  then  return  to  the  furnace 
immediately  and  it  will  have  about  the  required  lead  in 
heat  over  the  steel.  If  the  tube  sliould  l)e  placed  in  the 
fire  with  l)oth  iron  and  steel  cold,  I  Ijelieve  it  to  l)e  goovl 
practice  to  .>^et  the  material  in  the  furnace  so  as  to  give  the 
iron  the  benefit  of  the  heat.  With  this  ])ractice  there  should 
be  no  trouble  in  welding  steel  to  iron,  or  vice  versa. 

The  committee  seems  to  be  somewhat  divided  on  the  scarf- 
ing of  safe  ends.  A  large  number  of  shops  are  welding  safe 
ends  to  tubes  without  scarfing,  with  very  good  results.  The 
committee,  however,  recommends  that  the  sharp  burr  be 
taken  off  the  outer  edge  of  the  safe  end  before  inserting  it 
into  tul)e;  otherwise  when  being  rolled  down  in  welding 
the  sharp  edge  cuts  in  and  thereby  weakens  the  wall  of  the 
tube,  causing  the  tube  in  some  cases  to  break  off.  It  is  mv 
opinion  that  the  scarfed  safe  end  makes  the  smoother  weld, 
providing  the  scarf  i.?  properly  made;  about  5 2  ^'^ch  in 
length  and  at  the  thinnest  end  to  be  not  less  than  1/16  inch 
thick,  instead  of  scarfing  them  down,  as  we  find  in  a  good 
many  ca.ses,  to  a  feather  edge. 

It  is  the  further  opinion  of  the  committee  that  it  is  not 
necessar}'  to  use  flux  in  welding,  the  reason  being  that  in  a 
tiood  many  cases  dirt  and  foreign  matter  l)ecome  mixed  with 
the  flux,  and  when  it  is  applied  to  the  metal  prevents  cohe- 
>ion,  and  the  result  is  a  defective  weld.  If  the  flux  can  be 
kept  perfectly  clean  there  seems  to  l)e  no  objection  to  its 
use.    A  ver>-  fine  sand  is  being  used  in  some  places,  and  it  is 


claimed  with  very  good  results.  If,  however,  the  welding 
qualities  of  the  material  are  right,  and  the  furnace  con- 
structed .so  that  it  will  proj)erly  heat  the  material,  there 
should  be  no  trouble  in  welding  without  the  flux. 

Causes  for  Poor  Welds  on  Safe  Ends 

Investigating  complaints  of  trouble  experienced  in  the 
welding  of  safe  ends,  we  find  that  this  can  l)e  attributed 
mostly  to  one  or  two  things,  or  both — improi>er  con.*truction 
of  the  furnace  and  the  roller  welding  machine  not  i>eing 
speeded  up  to  the  revolutions  necessary  to  make  a  quick  and 
sound  weld.  The  roller  welding  machine  should  have  a 
speed  of  not  less  than  450  revolutions  at  the  fly  wheel.  The 
material  l)eing  of  a  light  wall,  it  cools  ven.-  rapidly,  and 
therefore  must  have  quick  action  for  fusing.  In  our  opinion, 
some  of  the  trouble  com])lained  of  is  due  to  the  oil  burn- 
ers being  set  so  that  they  play  directly  upon  the  material 
to  be  heated;  especially  is  this  a  fact  in  short  furnaces. 
Where  the  oil  is  of  a  good  grade  and  light,  there  seems  to 
l>e  no  trouble  in  properly  heating  the  material,  but  when  the 
oil  is  dirty  and  of  a  heaw  grade,  proper  combustion  will  not 
take  place  in  the  short  distance.  The  results  are  that  where 
specks  of  this  oil  strike  the  metal  along  the  line  of  the  weld 
tiie  material  will  not  amalgamate:  the  result  is  a  defective 
weld.  The  burner  .should  ]^e  ]daced  so  that  it  will  not  blow- 
directly  upon  the  material;  better  at  right  angles,  either 
top  or  lx)ttom.  In  some  cases  I  have  found  that  they  mixed 
heavy  crude  with  kerosene  oil;  this  brought  about  lx?tter 
romliustion  and  better  results  were  obtained  from  the  furnace. 
The  heavy  oil  clogging  the  burner  causes  the  tenij^erature  to 
fluctuate,  and  the  material  is  wasted  in  the  furnace  without 
being  uiven  the  projier  degree  of  heat  for  welding.  The 
temj)erature  of  the  furnace  i^hould  \)e  kept  al»ove  the  welding 
heat;  if  possible,  300  deg.  to  400  deg.  F.,  and  it  is  the 
()j)inion  of  the  committee  that  it  is  necessary  to  u.se  a  pyrom- 
eter onlv  in  casis  where  tin?  desire  is  to  establish  the  proper 
heat  for  wel(Hng.  This,  however,  is  not  necessar\'  with  an 
experienced  flue  welder,  as  his  eye  will  readily  detect  the 
projKT  degree  of  heat  for  welding,  and  the  pyrometer  should 
only  be  used  as  a  matter  of  education. 

Use  of  the  Electric  Welding  Machine 

Welding  safe  ends  by  the  electrical  welding  machine, 
in  the  opinion  of  the  committee,  will  eventually  sujx>rsede 
the  present  method.  John  Doarnlx^rger,  a  meml)er  of  this 
committee,  for  the  Ijenefit  of  the  Association,  has  made  a 
numl>er  of  tests,  both  as  to  cost,  quality  of  material,  and 
strength  of  welds.  He  states  that  the  average  consumption 
of  power  is  alx>ut  20,000  watts;  or  in  other  words,  20  kw. 
In  considering  the  cost,  the  current  is  one  cent  jier  kw. 
hour  delivered  to  the  machine,  and  would  cost  al)Out  20 
cents  per  hour  for  current.  Mr.  Doarnlierger  claims  that 
lie  can  turn  out  about  85  flues  })er  hour,  which  would  make 
the  cost  per  flue  about  ^  cent  for  current.  To  operate  this 
machine,  however,  it  is  necessar>-  to  have  available  alternat- 
ing current,  60  cycle,  with  110  or  120  volts.  The  machines 
will  not  operate  on  direct  current  but  will  ojHfrate  very 
satisfactorily,  however,  over  a  wide  range  of  voltage.  The 
present  machine  at  the  Roanoke,  Va.,  shop,  Mr.  Doarnberger 
states,  has  a  minimum  of  170  and  a  maximum  voltage  of 
300,  and  under  these  conditions  it  is  commercially  possible 
to  put  them  on  any  lighting  or  power  circuit  that  may  be 
available,  providing  the  current  is  generated  in  a  standard 
apparatus,  or  purchased   from  any  ordinary  lighting  corn- 
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pany  operating  under  conditions  as  found  in  the  average 
town. 

The  Norfolk  &  Western  now  has  in  service  approximately 
280,960  tubes  welded  by  this  method,  152,000  being  welded 
in  1919,  and  no  failures  are  reported.  The  Union  Pacific 
is  welding  about  60  tubes  per  hour.  It  claims  to  have  over 
700,000  in  service,  and  only  two  service  failures  out  of  this 
number,  those  that  failed  being  in  service  more  than  three 
years. 

Chamfering  Safe  Ends 

,.  .       In   connection   with   electric  welding  tubes   I   find   tubes 

\  '  ;  ■  and  safe  ends  being  chamfered  to  about  30  degrees  at  the 
Omaha  shop  and  when  the  safe  end  is  inserted  there  is  a 
lap  of  about  3/16  inch,  and  this,  in  my  opinion,  is  the 
better  method;  or,  I  would  prefer  it  over  the  butt- welded, 
because  if  the  material  carbonized  and  broke  off  at  the  weld, 
after  going  into  service,  it  would  drop  into  the  boiler.  On 
the  other  hand,  if  it  is  lapped  there  is  less  liability  of  the 

"       ■  tube  breaking  off  from  the  safe  end  completely,  and  in  this 

.       /  way  there  would  be  less  damage. 

"  At  the  Atchison,  Topeka  &  Santa  Fe  shops  I  found  the 

most  up-to-date  electric  welding  machine,  which  has  a  roller 

"attachment  on  the  machine,  the  tube  being  heated  and  rolled 
down  without  moving  from  the  machine  to  the  roller,  as  is 
the  practice  in  other  shops  where  the  spot  welder  has  no 
roller  attachment.  These  people,  however,  are  using  the 
machine  mostly  for  reclaiming,  welding  from  6  inch  to  10 
inch  and  about  35  or  40  tubes  per  hour. 

Following  is  the  strength  of  new  2^-inch  tubes  without  a 

/^<    weld: 


37,820  pounds 
37,770  pounds 
38.030  pounds 
38,030  pounds 
38,030  pounds 
37,800  pounds 

'  31,130  pounds 
36,380  pounds 
28,370  pounds 
37,060  pounds 
32,550  pounds 
33,930  pounds 

31,290  pounds 
37,240  pounds 
33,020  pounds 

'  38,770  pounds 
33,450  pounds 

-  30,350  pounds 


Average    37,921  fs    piunds. 
Coke  Welded 


Average  33,236?^   pounds. 
Efficiency  87  ?i  per  cent. 


Electrically    Buttwelded  ;,. 

Averacc  34,020  pounds. 
Efficiency   90.6   per   cent.   '      :-•',. 


.,,'••  The  chairman  of  the  committee  has  also  conducted  a  test 
'  V  with  12  electrically  welded  two-in.  tubes  which  proved  to 
:  J  have  an  efficiency  of  over  90  per  cent. 

In  conclusion,  I  wish  to  say  that  in  most  large  shops — 

with   the   present   method    of    furnace,    roller    and    hammer 

welding — two  men  are  employed  in  the  welding,  one  piecing 

up  and  the  other  welding.     In  this  way  the  tube  is  not 

^■■'  .  allowed  to  cool  off  and  it  takes  less  time  to  heat;  you  might 

.;  say  this  brings  about  continuous  welding.     I  find  that  in 

.most  up-to-date  shops  they  claim  to  weld   about   50  tubes 

...■•■  per  hour,  some  places,  however,  are  doing  even  lietter  than 

^  that. 

The  report  was  signed  by  P.  J.  Conrath,  boiler  tube  ex- 
pert, National  Tulje  Company,  Chicago,  111.,  chairman;   J. 
.  »'  A.  Dearnberger  and  Alfred  R.  Stiglmeier. 

'Cause   of   Boiler   Shell   Cracking   Through   Girth 

Seam  Rivet  Holes 

Your  committee  respectfully  submits  the  following  for 
your   consideration : 

One  member  of  the  committee  after  45  or  50  years'  ex- 
perience can  recall  only  10  boilers  which  failed  when  the 
boiler  shell  cracked  circumferentially.  Five  were  locomotive 
boilers  which  cracked  through  the  rivet  holes  at  the  external 
lap,  two  cracked  through  the  rivet  holes  at  internal  lap,  and 


one  through  the  main  plate  at  the  abutment  of  the  lap.  Two 
return  tubular  boilers  cracked  through  the  rivet  holes  of  the 
external  lap.  These  boilers  all  developed  cracks  ranging  in 
length  from  three  to  four  feet,  extending  about  equal  dis- 
tances to  each  side  of  bottom  center  line. 

The  locomotive  boilers  had  double  riveted  girth  seams  and 
the  tubular  boilers  single  riveted  girth  seams.  The  girth 
seams  in  all  boilers  which  cracked  did  not  become  defective 
because  of  a  low  factor  of  safety  as  they  had  factors  in  ex- 
cess of  that  prescribed  by  both  the  governments  of  the  United 
States  and  Canada.  Not  one  of  these  cracks  resulted  in  the 
explosion  of  the  boiler. 

The  other  two  members  of  the  committee,  after  making 
inquiries  and  observations  from  numerous  railroads,  find 
very  few  boiler  shells  cracking  through  the  girth  seam  rivet 
holes  and  what  has  come  to  their  attention  was  due  to  care- 
lessness in  preparing  the  sheets  for  riveting. 

It  must  be  quite  clear  to  all  of  us  that  the  plates  in  the 
steam  space  on  the  locomotive  boiler  must  expand  to  a  greater 
extent  than  the  water  space  of  the  shell  of  the  boiler,  and 
the  difference  in  the  expansion  between  the  top  and  bottCMn  of 
shell  in  the  locomotive  type  of  boiler  is  dependent  on  the 
temperature  of  the  steam  at  the  top  and  the  water  below. 

At  first  it  would  be  thought  that  the  top  of  the  boiler 
would  fail  in  advance  of  the  bottom,  but  this  is  not  so,  be- 
cause expansion  is  occurring  equally  and  normally  over  every 
unit  of  its  length,  whereas  the  lower  shell  is  subjected  to  a 
higher  tension  of  stress  brought  about  by  the  expansion  of 
the  top,  which  stress  the  bottom  cannot  equal  because  of  its 
low  temperature.  This,  in  our  opinion,  causes  the  cracking 
of  the  shellplate  through  the  girth  seam  rivet  hole  and  the 
shell  of  the  boiler,  usually  starting  at  the  bottom. 

It  is  our  opinion  that  the  rivet  hole  should  be  drilled 
in  the  girth  seam  and  sheets  properly  prepared  for  riveting, 
and  other  improvements,  which  would  quicken  circulation 
such  as  applications  of  feed  water  with  top  checks  located 
at  the  top  of  the  boiler  and  at  a  distance  from  the  fire;  feed 
water  heaters  to  raise  the  temperature  of  the  feed  water; 
automatic  feed  water  regulation  with  regulators  which  would 
supply  and  keep  the  water  as  near  as  possible  at  a  normal 
working  level  under  all  conditions.  Also  keep  the  expansion 
pads  that  secure  the  boiler  to  the  frame  free.  Allowing  the 
boiler  to  breathe  and  move  freely  in  the  frame  will  often  pro- 
long the  rupture. 

In  our  opinion  with  such  improvements  in  general  use  on 
boilers  the  differential  l^etween  the  expansion  of  top  and 
bottom  of  the  shell  would  become  more  normal,  with  a  re- 
duction in  the  number  of  failures  and  the  cracking  of  rivet 
holes  in  the  girth  seam,  and  the  time  of  rupture  be  prolonged. 

The  rep)ort  was  signed  by  Andrew  S.  Greene,  general  fore- 
man boiler  maker.  Big  Four  System,  Indianapolis,  Ind., 
chairman;  William  A.  McKeown  and  T.  W.  Lowe. 


Safety   Code   for   Compressed   Air   Machinery 

The  American  Society  of  Safety  Engineers  has  been  des- 
ignated as  sponsor  for  a  safety  code  for  compressed  air  ma- 
chinery' by  the  American  Engineering  Standards  Committee. 
The  code  will  include  rules  for  the  construction  and  use 
of  compressors,  tanks,  pipe  lines,  and  the  utilization  of  ap- 
paratus where  compressed  air  is  the  active  agent.  In  accord- 
ance with  the  usual  procedure,  the  code  will  be  formulated 
by  a  sectional  committee  composed  of  representatives  desig- 
nated bv  the  various  bodies  interested. 

This  work  is  being  undertaken  as  part  of  a  comprehensive 
program  of  safety  codes  in  process  of  formulation  under  the 
auspices  and  rules  of  precedure  of  the  American  Engineering 
Standards  Committee.  The  American  Society  of  Safety  En- 
gineers was  appointed  sponsor  for  the  code  for  compressc! 
air  machinery  on  the  recommendation  of  the  National  Safe- 
ty Code  Committee.  % 
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Oxy-Acetylene  Cutting  Tests 
BY  JOHN  C.  EICHNER 

A  large  part  of  the  cost  of  any  oxy-acetylene  cutting  or 
\velding  job  is  the  cost  of  oxygen  used  and  any  method  tend- 
ing to  reduce  oxygen  consumption  without  affecting  torch 
efficiency  is  therefore  of  interest.  The  following  test  data 
were  secured  in  tests  recently  conducted  in  a  railroad  boiler 
shop  using  a  cut-weld  torch  made  by  the  Alexander  Milburn 
Company,  Baltimore,  Md.  The  tests  were  divided  into  two 
parts,  one  designated  "Competitive"  in  which  the  manufac- 
turer's expert  demonstrators  used  the  torches;  and  the  second 
"Shop  Conditions"  in  which  one  of  the  cutters  frran  the 
boiler  shop  handled  the  torches.  On  the  competitive  tests  the 
oxygen  and  acetylene  gas  pressures  were  set  by  the  manu- 
facturer while  in  the  tests  under  shop  conditions  the  pres- 
sures were  those  generally  used  in  the  shop  for  similar  cut- 
ting. 

The  following  schedule  of  tests  was  observed: 

Competitive    Conditions 

300  fi  in.  rivets  cut  from  sides  and  end  sills  of  steel  hoppers. 
100  ft.    (approximately)    cut   from  scrap  locomotive  firebox   sheet. 

3  holes   I54    in.   diameter  cut  through   5-in.   locomotive   frame. 

3  smallest   diameter  holes  cut  through   S-in.  locomotive   frame. 

Shop   Conditions 

100  fi  in.  rivets  cut  from  sides  of  steel  hopper  cars. 
27  It.    (approximately)    cut   from   new    Ji-in.   steel   plate. 
83  sq.  in.   (approximately)  cut  from  scrap  steel  tire  3  in.  by  Syi   in. 
Back-fire  tests. 

In  conducting  these  tests  conditions  were  made  constant 
for  all  torches  as  far  as  possible  so  as  to  get  accurate  com- 

DATA  SECURED  IN  TESTS  OF  CUTTING  AND  WELDING  TORCHES 

Based  on 
Based  on  hourly       rivets,  25  % ; 
performance         Firebox,  50% 

, ^ ^  tire,  steel,  25% 

First     Second '^ 


sheets  than  was  at  first  thought  necessary,  because  it  was 
not  possible  to  remove  the  sheets  in  large  sizes.  On  the 
shop  tests,  conditions  were  identical  in  all  cases. 

The  tests  of  cutting  rivets  and  plate  were  made  primarily 
to  obtain  comparisons  in  economy  and  speed.  The  tests  of 
cutting  holes  in  5-in.  locomotive  frames  were  made  in  order 
to  cause  the  torch  and  tip  to  undergo  fairly  severe  heat  con- 
ditions with(xit  destroying  the  torch  for  further  use.  The 
test  results  shown  herewith  are  based  on  observed  and  calcu- 
lated data  derived  from  the  shop  test. 


test 


test  First  Second 

Number    of    rivets    cut    per    hour. .        294          326          294  326 

Cost    per    rivet 0.0081  0.0075  0.0081  0.0075 

Cost    per    hour 2.38  2.45  2.38  2.45 

Sq.   in.   >ii-in.  steel  cut  per  hour. . .        450          527          450  527 

Cost    per    sq.    in 0.00767  0.0059  0.0077  0.0059 

Cost    per    hour 3.45         3.11         3.45  3.11 

Sq.  in.  of  3  in.  tire  cut  per  hour..  1,027          991  1,027  991 

Cost    per    sq.    in 0.O0S2  0.0053  O.0O52  0.0053 

Cost    per    hour 5.34         5.24         5.34  5.24 

Sq.  in.  cut  :n  3  hours 1,771  1,844  2,221  2,371 

Sp.    in.    cut    in    3    hours 1,771  1,844  2,221  2,371 

Average    cost    per    hour 3.72  3.60  3.66  3.48 

Average  sq.  in.  cut  per  hour 590  614  555  593 

Relative   values   based    on    1,000   sq. 

in.     as    unit    of     work — Cost     per 

1.000     sq.     in 6.31  5.86  6.59  5.87 

Minutes  to  cut   1,000  sq.  in 102            98           108  101 


parisons  both  on  the  competitive  and  shop  conditions.  In 
the  competitive  tests  a  slight  variation  in  conditions  was 
caused  by  having  to  use  a  larger  number  of  scrap  firebox 


.it 


Overcoming    an    Objectionable     Column    Where 
Crane  Service  Was  Desired 

BY  NORMAN  McCLEOD 

It  frequently  happens  that  in  some  shop  buildings  the  use 
of  valuable  space  is  prohibited  because  of  the  interference 
of  a  building  column,  especially  if  it  is  desired  to  have  crane 
service  over  the  space  involved.  In  a  specific  instance  of  this 
kind  the  column  was  composed  of  two  12-in.  channels  and 
one  11 -in.  I-beam  as  shown  at  A,  Figs.  1  and  2.  As  it  was 
necessary  to  have  crane  service  for  the  work  in  this  depart- 
ment, it  was  decided  to  design  a  full  circle,  five-ton  motor 
hoist  runway  jib  with  trolley,  the  whole  to  revolve  completely 
around  the  column. 

The  design,  as  finally  approved  for  installation,  is  shown 
in  elevation  in  Fig.  1,  details  being  given  in  Fig.  2.  The 
trolley  jib  is  composed  of  two  No.  C2  40-lb.  Carnegie  chan- 
nels, spaced  10  in.  apart  and  bent  one  to  the  right  and  the 
other  to  the  left,  as  shovm  at  B,  Fig.  2.  The  jib  is  bolted 
to  a  casting,  C,  made  in  two  parts  with  a  runway  race  for 
1-in.  diameter  steel  balls,  the  whole  to  encomjjass  and  made 
to  revolve  around  the  column  on  ball  bearings,  shown  in 
detail  at  E,  Fig.  2.  The  upper  casting  is  supported  by  a 
lower  pair  of  castings,  D,  bolted  permanently  to  the  column. 
Castings  D  have  a  corresponding  race  for  the  above  men- 
tioned steel  balls. 

It  will  be  noticed  that  in  both  top  and  bottom  pairs  of 
column  castings,  provision  is  made  for  a  groove  1]/^  in.  by 
2  in.,  in  which  are  placed  steel  tempered  rings  (in  halves) 
with  the  usual  V  runways  for  the  accommodation  of  a  total 
of  69  one-inch  steel  balls  for  the  bearings. 

On  the  outer  end  of  the  trolley  jib  is  a  casting  which  acts 
as  a  spacer  for  the  two  10- in.  channels  as  well  as  a  portable 
support  for  them  as  shovm  at  F,  Fig.  2.  Two  wheels,  9^^  in. 
in  diameter,  provided  with  roller  bearings,  are  employed  to 
support  the  weight  of  the  jib  on  the  runway  and  provide  as 
nearly  as  possible  frictionless  radial  movement  of  the  jib. 

The  outer  end  of  the  jib  and  any  load  which  may  be 
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Fig.  1 — Elevation  Showing  Column  and  Arrangement  of  Jib  Crane  with  Motor  Hoist 
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imposed  upon  it  is  supported  by  a  circular  1^-in.  by  9-in. 
wrought  iron  runway  41  ft.  0  in.  in  diameter.  This  runway 
is  suspended  from  the  ceiling  above  by  24  one-inch  by  four- 
inch  wrought  iron  hangers  (see  details  shown  at  H,  Fig.  2), 
made  to  hook  over  the  top  of,  and  bolted  to,  the  structural 
steel  I-beams  /  which  are  framed  into  the  steel  beams  used 
for  supporting  the  floor  overhead,  as  shown  distinctly  in 
Fig.  1. 

A  four-wheeled  trolley  traverses  the  jib  a  distance  of  18 
ft.,  and  has  two  flanged  and  two  blind  wheels,  the  latter 
being  keyed  to  the  axle  on  which  are  keyed  two  45-tooth 
wheels,  engaging  a  pair  of  19-tooth  spur  gears  which  in 
turn  are  operated  by  an  endless  chain  thrown  over  a  14-in. 
sheave  pulley.  This  arrangement  enables  the  trolley  position, 
with  or  without  load,  to  be  changed  at  the  pleasure  of  the 


Keeping  Shop  Orders  Clean. — In  spite  of  the  best  ef- 
forts of  any  shop,  the  job  tickets  and  the  blueprints  following 
a  part  through  manufacturing  processes  are  very  likely  to 
end  up  entirely  illegible.  This  is  not  necessarily  due  to 
carelessness,  as  it  is  impossible  to  send  papers  along  the 
route  of  the  average  machine  part  without  having  them  prett>- 
badly  mussed  up. 

The  practice  of  the  Barber-Colman  Company  helps  mate- 
rially in  preserving  blueprints,  job  orders,  job  tickets,  etc., 
routed  through  the  plant.  All  milling  machines,  lathes,  drill 
presses,  etc.,  are  equipped  with  a  small  rod  bolted  to  the 
machine  frame  in  such  a  manner  as  to  be  within  easy  reach 
and  sight  of  the  operator  while  the  machine  is  working,  and 
yet  not  be  in  the  way.  This  rod  rises  10  or  12  in.  nearly 
vertically  from  the  frame  and  is  hooked  at  the  end.    The 
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Fig.  2 — Details  of  Column   and   Full-Swing  Jib   Crane   Arrangement 


f)erator  from  the  floor.  Details  of  the  trolley  are  shown  in 
ig.  2,  which  indicates  the  method  adopted  for  suspending 
a  five-ton  motor  hoist  by  means  of  two  U-bolts,  chain  links 
and  hooks. 

In  order  to  overcome  the  flexibility  of  the  jib,  the  10-in. 
channels  were  stiffened  by  placing  a  No.  54,  10-lb.  Carnegie 
T  on  each^ide  of  them  as  shown  at  L,  Fig.  1. 


"In  taking  roughing  cuts  on  cylindrical  grinding  ma- 
chines," says  Abrasive  Industry,  "a  wide  traverse  feed  should 
be  used,  as  this  will  expedite  production.  The  platen  travel 
should  be  within  %  Xo  %  in.  of  the  width  of  the  wheel  for 
each  revolution  of  the  work.  Fine  traverse  feeds  in  roughing 
operations  with  abnormal  depths  of  cut  is  not  as  efficient  as 
a  wide  feed  with  a  ccxnparatively  light  cut" 


operator  upon  receiving  a  job,  puts  all  papers  accompanying 
it  in  an  ordinary,  strong  paper  clip,  hanging  the  clip  on  this 
hook. 

This  serves  a  double  purpose.  All  papers  are  kept  in 
better  condition,  and  are  also  more  convenient  for  both  oper- 
ator and  foreman.  The  foreman  does  not  need  to  ask  the 
operator  any  questions  about  the  job,  as  all  information  is 
obtainable  from  the  papers  hanging  on  the  hook. — The 
Melting  Pat. 


The  production  of  soft  coal  increased  slightly  during  the 
week  ended  October  15,  according  to  the  weekly  bulletin 
of  the  Geological  Survey.  The  total  output  is  estimated  at 
9,696,000  tons,  an  increase  of  573  tons  over  the  week 
preceding. 


OeMe.- 


Vertical-Spindle  Surface  Grinding  Machine 


ABILITY  to  handle  work  faster  and  more  accurately 
than  planers  or  milling  machines,  especially  where 
small  amounts  of  metal  are  to  be  removed  at  a  single 
cut,  is  a  feature  of  the  new  vertical-spindle  surface  grinder 
made  by  the  Pratt  &  Whitney  Company,  Hartford,  Conn. 
The  machine  is  adapted  for  general  surface  grinding  and  for 
toolroom  work  on  flat  machine  operations,  such  as  the  sharp- 
ening of  blanking  and   forming  dies.     Another  distinctive 


Pratt  A  Whitney  14-in.  Vertical  Surface  Grinder 

feature  is  the  ability  to  handle,  with  equal  efficiency,  work 
requiring  either  a  rotary  or  longitudinal  movement.  This 
feature,  in  conjunction  with  the  simplicity  and  flexibility  of 
the  various  work  holding  devices,  makes  the  machine  capable 
of  handling  an  unusually  wide  range  of  work.  The  grinder 
i>  made  in  three  sizes,  including  8-in.,  14-in.  and  22-in. 

The  wheel  spindle  is  supported  by  two  well-proportioned 
brackets,  scraped  to  correct  position  on  the  column,  the  en- 
tire spindle  being  mounted  on  ball  bearings.  The  wheel  is 
n-iOunted  on  a  face-plate  screwed  to  the  spindle  so  that  it 


can  be  easily  removed  when  replacement  is  necessary,  the 
operator  being  protected  from  injur}'  by  a  strong  sheet-metal 
guard.  An  additional  safeguard  is  provided  by  a  safety  band 
fitted  around  the  wheel  itself. 

The  table  is  of  heavily  ribbed  construction,  being  equipped 
with  three  T-slots,  furnishing  adequate  space  for  clamping 
magnetic  chucks,  special  fixtures  and  in  some  cases  the  work 
itself.  The  length  of  stroke  and  reversal  of  the  table  are 
regulated  by  dogs,  adjustable  along  a  T-slot  in  the  front  of 
the  table.  A  safety  dog  prevents  the  table  from  running  off 
the  ways.  The  table-driving  mechanism  operates  through  a 
safety  friction  which  protects  the  gearing.  The  reversing- 
gears,  clutches  and  drive  shaft  are  hardened  and  ground  to 
secure  the  greatest  strength  and  wearing  qualities.  Two 
table  speeds  are  provided,  the  operating  clutch  being  con- 
trolled by  a  handle  on  the  front  of  the  gear  box.  The  hand 
movement  of  the  table  is  controlled  by  a  hand  wheel  on  the 
front  of  the  gear  box,  which  throws  an  auxiliary,  drive  pinion 
in  and  out  of  mesh.  The  wheel  head  is  provided  with  both 
hand  and  power  feeds.  The  power  feed  operates  through  a 
ratchet  and  pawl  connected  to  the  reversing  lever.  A  hand 
wheel  for  rapid  positioning  of  the  wheel  head  is  provided  at 
the  side  of  the  column,  the  lower  spindle  head  being  counter- 
weighted  to  provide  for  easy  and  rapid  adjustment. 

The  main  driving  belt  runs  to  the  spindle  pulley  over  idlers, 
mounted  on  well-lubricated  roller  bearings.  The  main  drive 
cone  runs  on  a  stationary  shaft  containing  felts  for  oil  and  is 
equipped  with  a  bronze  bearing.  A  liberal  supply  of  oil  is 
conveyed  to  the  bearing  felts  through  a  hole  in  the  shaft. 
Arrangement  is  made  for  an  ample  amount  of  coolant  between 
the  face  of  the  grinding  wheel  and  the  work  and  this  coolant 
being  supplied  at  the  inside  of  the  wheel,  prevents  overheat- 
ing and  carries  away  the  particles  of  metal  and  abrasive. 

Motor  drive  is  recommended  on  account  of  the  size  of  this 
machine  and  the  simplicity  of  installation  and  convenience  of 
operation.  The  bracket  carrying  the  motor  is  adjustable  to 
permit  alinement  of  the  endless  belt  between  the  motor  pul- 
ley and  cone.  With  this  type  of  drive  a  spring  idler  is  also 
provided  to  take  up  belt  slack.  A  15-hp.  motor  is  required 
for  the  14-in.  machine. 

The  grinder  can  be  equipped  with  a  rectangular  or  a  rotary 
chuck,  either  being  plain  or  magnetic.  In  either  of  the 
rotary  chucks,  a  simple,  rugged  method  of  drive  is  incor- 
porated, so  designed  that  the  drive  engages  automatically  in 
the  work  position  and  disengages  when  the  chuck  is  returned 
to  the  non-working  position  for  re-loading.  Chucks  may  be 
tilted,  permitting  the  grinding  of  either  concave  or  convex 
surfaces.  A  flexible  coupling  on  the  drive  shaft  takes  care  of 
the  alinement  when  mounting. 

On  the  14-in.  machine  the  working  surface  of  the  table  is 
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imposed  ujHm  it  is  sujjportc'tl  hy  a  circular  l)j-in.  by  9-in, 
wrouiilit  iron  runway  41  ft.  0  in.  in  diameter.  This  runway 
is  suspended  from  tiie  leilini^  aljove  by  24  one-inch  by  four- 
inch  wrought  iron  hangers  {sea  details  .'^hown  at  //,  Fig.  2), 
made  to  hook  over  the  toj)  of,  and  bolted  to,  the  structural 
steel  I-beams  J  which  are  framed  into  the  steel  beams  used 
for  supi^ortiii!.;  the  tloor  overhead,  as  shown  distinctly  in 
Fig.  1. 

A  four-wheeled  trolley  traverses  the  jib  a  distance  of  18 
ft.,  and  has  two  llanged  and  two  blind  wheels,  the  latter 
being  keyed  to  the  axle  on  which  are  keyed  two  45-tooth 
wheels,  engaging  a  pair  of  10-tooth  spur  gears  which  in 
turn  are  0{)erated  by  an  endless  chain  thrown  over  a  14-in. 
slieave  i>ulley.  This  arrangement  enables  the  trolley  position, 
with  or  without  load,  to  be  changed  at  the  pleasure  of  the 


KEEriNT.  Shop  Okdkks  Clplax. — In  spite  of  tlie  best  ef- 
forts of  any  shop,  the  jol)  tickets  and  the  Idueprints  following 
a  part  through  manufacturing  ])nK.esses  are  very  likely  to 
end  up  entirely  illegible.  This  is  not  necessarily  due  to 
carelessness,  as  it  is  impossible  to  send  papers  along  tht 
route  of  the  average  machine  part  without  having  them  prett\ 
badly  mussed  uj). 

The  practice  of  the  liarber-Colman  Company  helps  mate 
rially  in  pre.>ierving  blueprints,  job  orders,  jol)  tickets,  etc.. 
routed  through  the  jdant.  All  milling  machines,  lathes,  dril. 
l)resses.  etc..  are  ecjuipped  with  a  small  rod  bolted  to  th( 
machine  frame  in  such  a  manner  as  to  be  within  easy  reac!; 
and  sight  of  the  operator  while  the  machine  is  working,  an(! 
\et  not  be  in  the  way.  This  rod  rises  10  or  12  in.  nearb 
vertical Iv   from  the   frame  and   is  hooked  at  the  end.    Th. 


Fig.   2 — Details    of    ColLimn    and    Full-Swing    Jib    Crane    Arrangement 


operator  from  the  floor.  Details  of  tlie  trolley  are  shown  in 
Fig.  2,  which  indicates  the  metlKnl  adopted  for  suspending 
a  five-ton  motor  hoist  by  means  of  two  I'-bolts.  tliain  links 
and  h(K)ks. 

In  order  to  overcome  the  flexibility  of  the  jil).  the  10-in. 
channels  were  stiffened  l»y  placing  a  No.  54,  lU-lb.  ("arnegie 
T  on  each  .side  of  them  as  shown  at  L,  Fig.  1. 


'Tn  taking  roughing  cuts  on  cylindrical  grinding  ma- 
chines,' says  Abrasive  Industry,  '"a  wide  traverse  feed  should 
be  u.«ed,  as  this  will  e.\[x-dite  i)roduction.  The  platen  travel 
should  be  within  Is  to  '4  in.  of  the  width  of  the  wheel  for 
each  revolution  of  the  work.  Fine  traverse  feeds  in  roughing 
operations  with  abnormal  de{)ths  of  cut  is  not  as  efficient  as 
a  wide  feed  with  a  comparatively  light  cut." 


operator  u])on  receiving  a  job,  puts  all  pajxTs  accompanying 
it  in  an  ordinary,  strong  paper  clip,  hanging  the  clip  on  this 
hook. 

This  serves  a  doulile  purf)Ose.  All  papers  are  kept  in 
better  condition,  and  are  also  more  convenient  for  i>oth  ojk'- 
ator  and  foreman.  The  foreman  does  not  need  to  ask  tl-e 
o[)erator  any  questions  about  the  job,  as  all  information  s 
obtainal)le  from  the  papers  hanging  on  the  hook. — The 
Melting  Pot. 


The  production  of  s(>ft  coal  imrca.scd  slightly  during  <''<-* 
week  ended  October  15.  according  to  the  weekly  bullctm 
of  the  Geological  Survey.  The  total  output  is  estimated  t 
9,696,000  tons,  an  increase  of  57.>  tons  over  the  wek 
preceding. 


■•    5»^J^*w"\M*"^"i, 


Vertical-Spindle  Surface  Grinding  Machine 


ABILITY  to  handle  work  faster  and  more  accurately 
than  planers  or  millinii  machines,  esj>ecially  wherv- 
small  amounts  of  metal  are  to  be  removed  at  a  sinyi-- 
(Ut,  is  a  feature  of  the  new  vertical-spindle  surface  urinder 
made  by  the  Pratt  &  Whitney  Company.  Harttord,  Conn, 
'i  he  machine  is  adapted  for  general  surface  j^rindinc  and  for 
toolroom  work  on  flat  machine  operations,  such  as  the  sharp- 
onincr   of   blanking   and    formint;   dies,      .\nother   distinctive 


m 

fa 

r* 

Pratt  &  Whitney  14-in.   Vertical  Surface  Grinder     ';' 

'  ature  is  the  ability  to  handle,  with  e(iual  efficiency,  work 
r  juiring  either  a  rotary  or  longitudinal  movement.  This 
''  iture,  in  conjunction  with  the  simplicity  and  tlexibility  of 
t  •  various  work  holding  devices,  makes  the  machine  capable 
"  handling  an  unusually  wide  ran.^e  of  work.  The  grinder 
i    made  in  three  sizes,  including  8-in.,  14-in.  and  22-in. 

The  wheel  .-ipindle  is  su{)ported  by  two  well-])ro])ortioned 
I  ackets,  .«craj)ed  to  correct  jwsition  on  the  column,  the  en- 
t  e  spindle  beinc  mounted  on  Itall  bearings.  The  wheel  is 
n  ounted  on   a   face-plate  screwed  to  the  sjiindle  so  that  it 


can  be  easily  removed  when  replacement  i>  uece>>ary,  the 
operator  being  protected  frtim  injury  by  a  .strong  sheet-metal 
guard.  An  additional  safeguard  is  ])n)vided  by  a  safety  band 
fitted  around  the  wheel  it>elf. 

The  table  is  of  heavily  ribbed  ((instruction,  being  efjuii^ped 
with  three  T-slots.  furni>hing  adequate  space  for  clamj)ing 
magnetic  chucks,  special  fixtures  and  in  some  cases  the  work 
itself.  The  length  of  -troki-  an<l  reversal  of  the  table  are 
regulated  by  dcjgs.  adju>tab]e  along  a  T-slot  in  the  front  of 
the  table.  .\  safety  dog  jjrevents  the  table  from  running  off 
tlie  ways.  The  table-driving  mechanism  operates  through  a 
>afety  fricticjn  which  ])rote<t>  the  gearing.  The  reversing- 
gear>,  elutche>  and  drive  -haft  are  hardened  and  ground  to 
secure  the  greatest  strength  and  wearing  (jualitie.-.  Two 
table  SjH>eds  are  provided,  tiie  o|>erating  clutch  being  con- 
trolled by  a  handle  on  the  front  of  the  gear  box.  The  hand 
movement  of  the  table  i>  controlled  bv  a  hand  ^^ll<rl  on  the 
tront  ol  the  gear  box,  which  throw>  an  auxiliary,  drive  pinion 
in  and  out  of  mesh.  The  wheel  head  is  provide<i  with  l>oth 
hand  and  power  feeds.  The  [)ower  feed  operates  through  a 
ratchet  and  pawl  connected  to  the  reversing  lever.  .\  hand 
wheel  for  rapid  positioning  of  the  whtx'l  head  is  pnnided  at 
the  side  of  the  column,  the  lower  spindle  head  being  counter- 
weighted  to  provide  for  easy  and  rapid  adjustment. 

The  main  driving  U^lt  runs  to  the  spindle  pullev  over  idlers, 
mounted  on  well-lul)riiated  roller  Ix-arings.  The  main  drive 
cone  runs  on  a  stationary  shaft  containing  felts  for  oil  and  is 
ccjuipped  with  a  bronze  l)earing.  A  liberal  supply  of  oil  is 
conveyed  to  the  bearing  felts  through  a  hole  in  the  shaft. 
.\rrangement  is  made  for  an  ample  amount  of  C(X)lant  l)etween 
the  face  of  the  grinding  wheel  and  the  work  and  this  coolant 
being  supjjlied  at  the  inside  of  the  wheel,  prevents  overhear- 
ing and  carries  away  the  partiiles  of  metal  and  abrasive. 

Motor  drive  is  recommended  on  account  of  the  size  of  this 
machine  and  the  simplicity  of  installation  and  convenience  of 
operation.  The  bracket  carrying  the  motor  is  adjustable  to 
{permit  alinement  of  the  endless  Ix^lt  l>etween  the  motor  pul- 
ley and  cone.  With  this  type  of  drive  a  spring  idler  is  also 
provided  to  take  up  Ik'U  slack.  A  15-hp.  motor  is  required 
for  the  14-in.  machine,  ; 

The  grinder  can  be  equipped  with  a  rectangular  or  a  rotary, 
chuck,  either  being  i)lain  or  magnetic.  In  either  of  the 
rotary  chucks,  a  simple,  rugged  method  of  drive  is  incor- 
porated, so  designed  that  the  drive  engages  automaticallv  in 
the  work  position  and  disengages  when  the  chuck  is  returned 
to  the  non-working  position  for  re-loading.  Chucks  mav  'oe 
tilted,  permittini{  the  grinding  of  either  concave  or  conve.x 
surfaces.  .\  flexible  coupling  on  the  drive  shaft  takes  care  of 
the  alinement  when  mounting. 

On  the  14-in.  machine  the  working  surface  of  the  table  is 
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12  in.  by  36  in.,  the  distance  from  the  table  top  to  the  grind- 
ing wheel  being  14  in.  The  diameter  of  the  grinding  wheel 
is  14  in.,  its  height  and  thickness  being  4  in.  and  1J4  in. 
respectively.  The  spindle  speed  recommended  is  1,155  r.  p. 
m.,  the  rotary  chuck  speed  being  103  r.  p.  m.  Two  power 
table  feeds  are  provided  of  34  in.  and  142  in.  per  min.    The 


table  feeds  per  revolution  of  the  spindle  are  .029  in.  and  .123 
in.  Two  inches  of  table  feed  is  obtained  per  revolution  of  the 
hand- wheel.  The  vertical  feed  of  the  head  (1  to  10  teeth) 
is  .0002  in.  to  .002  in.  The  machine  weighs  7,400  lb.  net 
with  plain  equipment,  and  the  crating  material  for  domestic 
shipments  approximately  1,000  lb.  more. 


Constant  Speed  Drive  for  Milling  Machines 


THE  Oesterlein  Machine  Company,  Cincinnati,  Ohio,  has 
introduced  a  complete  line  of  milling  machines  of  the 
constant  speed  drive  or  all-geared  type.  The  line  con- 
sists of  Nos.  1,  2,  2  (heavy),  3,  3  (heavy)  and  4  sizes,  each 
size  being  made  either  plain  or  universal  as  desired.  The 
fundamental  object  of  the  new  design  was  to  produce  a 
machine  with  all  of  the  features  essential  to  modem  milling, 
reduce  the  number  of  parts  to  a  minimum  and  increase  the 
strength  of  necessary  parts  to  a  maximum.  A  study  of  these 
machines  from  that  angle  is  interesting. 

The  speed  mechanism  consists  of  but  15  gears  from  which 
16  geometric  speeds  are  obtained.  Only  one  shaft  is  em- 
ployed in  addition  to  the  spindle  and  the  pulley  shaft.  In 
■obtaining  8  of  the  16  spindle  speeds,  power  is  transmitted 
-through  a  three  or  four-gear  train.  It  has  been  found  un- 
necessary to  secure  any  of  the  16  speeds  by  means  of  quad- 
rants or  similar  unstable  mechanisms,  and  this  simplification 
of  speed  mechanism  shows  its  results  in  the  low  power  con- 
sumption of  the  machine.  The  no-load  power  loss  of  a  No.  2 
machine  varies  from  124  watts  (.18  hp.)  to  226  watts 
{.30  hp.)  between  the  extreme  spindle  speeds  of  16  to  384 


that  produces  a  gear  skin  hard  and  tough.  All  gears  are  sand- 
blasted to  remove  furnace  scale  and  the  wire  edge  of  machin- 
ing operations  is  removed  in  order  to  protect  the  bearings 
from  this  destructive  refuse. 

The  automatic  lubrication  of  the  machine  is  effected  with- 
out pumps  or  any  extra  moving  parts.  This  is  accomplished 
by  a  system  of  three  reservoirs.  The  first  reservoir  is  cast  in 
the  top  of  the  column  and  into  this  reservoir  clear,  fresh  oil 
is  poured.    This  oil  seeps  through  felt,  down  tubing  to  cavi- 


Oesterlein   No.  3   Heavy  Plain   Milling    Machine 

r.p.m.  This  power  loss  includes  the  feed  box  at  the  highest 
rate  of  feed  and  feed  mechanism  within  the  knee  and  may 
therefore  be  regarded  as  practically  the  entire  no-load  power 
loss  of  the  entire  machine. 

The  speed  changes  are  secured  by  means  of  two  two-posi- 
tion levers  and  a  four-position  knob.  The  four-position  knob 
controls  the  selection  of  four  adjacent  spindle  speeds.  All 
«peed  changes  may  be  made  without  stopping  the  machine. 
All  gears  in  the  machine  are  made  from  low  carbon  forgings, 
put  through  an  annealing,  carburizing  and  hardening  process 
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First  Reservoir 
Clean  New  Oil 


HpL_- ; '^''--- A«/r  (Xl'm  here 
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2  inferwediakShafr 
i  PulleyShaff 


Diagram     of    Constant     Speed     Drive     Arrangement 

ties  cast  under  the  main  spindle  bearings,  to  the  intermedi- 
ate shaft  bearings  and  to  the  driving  pulley.  Wicks  dip  into 
the  cavities  under  the  spindle  and  carry  oil  to  the  spindle 
bearings  proper.  Thus  it  will  be  seen  that  only  new  oil  is 
admitted  to  the  heavily  loaded  bearings.  The  oil  that  passes 
through  these  bearings  collects  in  the  second  reservoir,  where 
it  is  distributed  to  the  speed  gears  and  minor  bearings  by 
splash  lubrication.  The  overflow  from  the  second  reservoir 
passes  to  the  third  reservoir,  which  is  the  feed  box,  oiled  by 
splash  lubrication. 

The  capacity  of  the  first  reservoir  is  sufficient  to  supply 
the  machine  for  about  two  months  of  ordinary  service. 
Provision  is  made  for  correcting  the  level  of  oil  in  the  third 
reservoir  should  this  reservoir  level  decrease.  This  is  iic- 
complished  by  adding  new  oil  and  is  necessary  not  more 
than  twice  a  year.  There  are  no  oil  holes  within  the  machKie 
to  become  clogged  and  any  sediment  of  foreign  matter  in  'he 
oil  lays  harmlessly  at  the  bottom  of  the  reservoir. 

The  driving  pulleys  are  14  in.  in  diameter  and  run  at  ^  '0 
r.p.m.  Practical  use  is  made  of  the  high  belt  velocity  I^y 
controlling  the  operation  of  the  machine  by  tight  and  loose 
pulley,  thus  avoiding  the  expense,  wear  and  cMtiplication  of 
a  clutch.  A  brake  for  quickly  stopping  the  spindle  is  in- 
cluded in  the  belt  shifter  in  such  a  way  that  the  belt  is 
partially  carried  to  the  loose  pulley  and  the  brake  appli-d 
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to  the  tight  pulley  by  a  spring  plunger  release.     The  feed  out  the  machine.   Cumberland  ground  steel  of  45  to  50  point 

box  is  driven  off  the  pulley  shaft.  carbon   is  used   for  table,   cross   and  vertical  screws.     The 

A  phosphor  bronze  of  from  28  to  32  points  scleroscope  feed  box,  knee  and  table  are  similar  to  the  design  developed 

hardness  is  used  for  all  bearings  and  feed  nuts  through-  and  used  in  the  company's  cone  type  milling  machines. 


Five-Step  Clearance  Control  for  Air  Compressor 


AN  air  compressor,  having  plate  valves  for  both  the  air 
intake  and  discharge  and  a  five-step  clearance  con- 
trol for  regulating  the  output  has  been  developed  by 
the  Ingersoll-Rand  Company,  New  York.  The  plate  valves 
used  in  this  type  of  compressor  are  supported  throughout 
their  entire  operation  in  correct  alinement  without  any  form 
of  wearing  guide,  which  insures  a  long  life  to  the  valves. 
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Ingersoll-Rand  Short  Belt-Driven  "Imperial"  Air  Compressor 

The  clearance  control  was  originally  developed  for  use  on 
the  larger  direct  connected,  motor  driven  compressors  built 
by  the  same  company,  which  have  been  installed  in  plants 
where  more  than  600  cu.  ft.  of  free  air  per  min.  is  required. 
With  the  clearance  control,  the  compressor  is  automatically 
loaded  or  unloaded  in  five  successive  steps,  obtained  by  the 
reduction  or  addition  of  clearance  space  to  the  air  cylinders. 
Under  this  system  a  compressor  will  operate  at  full,  three- 
quarters,  half,  one-quarter  and  no  load  and  the  control  is 
so  designed  as  to  secure  efficient  operation  at  any  step  in 
this  range. 

A  feature  of  the  control  is  the  fact  that  the  clearance 
pockets  are  integral  parts  of  the  compressor  cylinder  and  the 
entire  regulation  is  obtained  by  the  control  of  the  volume  of 
•ir  taken  in  and  compressed.  The  clearance  pockets  in  the 
cylinder  are  automatically  thrown  in  communication  with 
the  ends  of  each  cylinder  in  proper  succession,  the  process 
being  controlled  by  a  pre-determined  variation  in  receiver 


pressure.  With  the  compressor  operating  at  partial  capacity 
a  portion  of  the  air  is  compressed  into  an  added  clearance 
space  instead  of  passing  through  the  discharge  valves.  On 
the  return  stroke  this  air  expands  giving  up  its  stored  energy 
to  the  pistons.  The  inlet  valves  remain  closed  until  the 
cylinder  pressure  equals  the  intake  pressure,  at  which  point 
the  inlet  valves  are  opened  automatically  and  free  air  is 
drawn   into  the  cylinder  for  the  remainder  of   the   return 

stroke.  '.■■'J'..''.' 

On  a  two-stage  compressor,  clearance  space  in  proper  pro- 
portion is  added  simultaneously  for  both  high  and  low  cylin- 
ders giving  a  constant  ratio  of  compression  and  maintaining 
a  high  compression  efficiency  throughout  the  entire  load  range. 
All  the  mechanism  for  regulating  the  compressor  is  inde- 


Section    Through    Cylinders    and     tntercoolers    Showing    Clearance 

Valves  and   Pockets 

p)endent  of  the  compressor  running  gear.  The  new  type  of 
belt  driven  compressor  equipped  with  clearance  control  is 
furnished  in  single  stage  for  low  pressures  and  two  stage  for 
higher  discharge  pressure.  The  piston  displacement  capacity 
for  100  lb.  discharge  pressure  ranges  frtxn  610  to  1,505 
cu.  ft.  of  free  air  per  min.  This  new  type  machine  is  de- 
scribed in  complete  detail  in  Bulletin  No.  3042  sent  out  by 
the  Ingersoll-Rand   Company. 


Knee-Type  Surface  Grinding  Machine 


ANEW  design  of  surface  grinder,  brought  out  recently 
by  the  Graham  Manufacturing  Company,  Providence, 
R.  I.,  has  been  designed  with  the  intention  of  em- 
ploying only  methods  of  construction  which  have  been  ap- 
proved by  time  and  practice.  Novel,  but  well  tried  features, 
include  the  adjustable  knee,  table  and  pilot  wheel,  as  well 
as  the  latest  developments  in  bearings,  abrasives,  holders 
and  dressers. 

The  abrasive  ring  holder  is  made  of  pressed  steel,  light 
in  weight,  and  all  parts  are  accurately  machined  to  be  in 
accurate  balance.    The  abrasive  ring  is  clamped  by  drawing 


a  cone-shaped  ring  into  a  taper  in  the  body.  The  adjust- 
ment flange  screwed  ujx>n  a  large  hub  sets  out  the  ring  as 
it  becomes  worn.  For  dressing  the  wheel,  any  standard 
holder  can  be  fastened  on  the  table  and  the  wheel  quickly 
and  accurately  trued.  Special  care  has  been  taken  to  so 
design  the  water  guards  around  the  wheel  and  abtxit  the 
table  and  trough,  that  the  operator  is  amply  protected  frtmi 
splashing  of  the  cutting  lubricant. 

Any  one  of  five  possible  methods  of  spindle  drive  is 
available  but  the  one  recommended  is  to  have  a  motor 
mounted  upon  a  bracket  at  the  back  of  the  column  and 


718 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  95,  No.  11 


attached  end-to-end   to  the  grinder  spindle  by  a  flexible 
coupling. 

In  (operation,  the  actual  cutting  is  ordinarly  done  on  that 
portion  of  the  wheel  indicated  by  the  arrow  (Fig.  1)  which 
also  shows  the  direction  of  revolution.  The  outside  diameter 
of  the  abrasive  ring  is  12  in.,  the  inside  or  hole,  7  in.; 
leaving  a  face  lYz  in.  wide.  Grinding  is  seldom  done  on 
such  a  wide  face,  however,  but  usually  on  a  face  from  ^ 
in.  to  XYz.  in.  wide.  In  a  general  way  the  machine  may 
be  rated  as  having  a  capacity  of  6  in.  to  12  in.  The  top 
of  the  table  will  rise  to  the  center  of  the  wheel  and  drop 
7  in.  The  extreme  travel  of  the  table  is  16  in.  and  it  can 
be  moved  back  3  3^  in.  from  the  cutting  face.  Ordinarily, 
the  head  is  set  over  just  enough  to  give  clearance.  This 
is  not  sufficient  to  give  a  concave  surface,  though  concaving 
can  be  done,  and  it  is  sometimes  desired.      Sometimes  the 


Fig.  1 — Graham  No.  41   Knee  Type  Ring  Wlieel  Grinder 

head  is  set  perfectly  straight,  which  greatly  increases  the 
capacity  of  the  machine,  and  sparks  will  fly  down  at  the 
arrow  and  upward  on  the  opposite  side. 

The  table  block  sets  on  the  knee  and  has  gibs  fitted  for 
movements  in  two  directions.  It  is  also  fitted  carefully  with 
an  adjustable  nut  that  takes  the  cross-feed  shaft  and  hand- 
wheel.   This  is  indexed  in  thousands  and  regulates  the  depth 


of  the  cut.  Ample  oiling  provision  has  been  made  as  it  is 
important  to  have  the  slides  well  lubricated.  A  special 
feature  of  the  design  is  the  provision  of  felt-packed  dust 
collars  to  protect  all  running  parts.  Protected  glass  oilers 
indicate  the  height  of  the  lubricant. 

The  abrasive  ring  holder  is  made  with  a  heavy  hub  or 
center  upon  which  a  body  of  pressed  steel,  accurately  ma- 
chined, is  fastened.    The  large  portion  of  the  center  contains 


Fig.  2 — Rear  View  of  Graham  Grinder  Showing  Tank 

a  setting-out  nut  with  flange  behind  the  abrasive  ring  to 
provide  compensation  for  wear.  The  outside  diameter  of 
the  abrasive  ring  is  caught  by  a  cone-shaped  clamp  ring  drawn 
by  several  bolts  into  a  taper  machined  in  the  body.  The 
abrasive  ring  is  12  in.  outside  diameter,  plus  or  minus  .005 
in.,  the  height  when  new  being  3  in.  and  when  worn  ^  in. 
or  less. 

Speaking  of  the  machine  as  a  whole,  many  modifications 
can  be  made,  magnetic  chucks  furnished  and  automatic  cross 
and  table  feeds  applied.  The  height  to  the  center  of  the 
spindle  is  42  in.,  the  table  working  surface  being  10  in.  by 
24  in.  and  the  weight  of  the  machine  2,000  lb.  For  light 
work  a  S-hp.  motor  is  required  driving  tiie  spindle  at  1780 
r.  p.  m.  which  gives  a  surface  speed  of.  3700  ft.  per  min. 
on  a  neutral  surface  8  in.  in  diameter. 


Chuck  Used  With  Broken  Twist  Drills 


A  DEVICE  which  makes  possible  the  utilization  of  twist     place    by   means   of   the   two   pawls    which   grip   the   drill 
drills,  broken  at  the  shank,  has  recently  been  developed     about  the  grooves.     The  drill  is  released  for  removal  by 
by     the     Wayne     Tool     Manufacturing     Company,      turning  the  casing  in  the  reverse  direction. 
Waynesboro,  Pa.  The  device  is  a  chuck,  simple  in  design,  and 
quickly  applied  and  removed  without  the  use  of  tools.     It 
consists  of  only  six  parts;  shank  A,  casing  B,  two  pawls,  two 
screws   and   a   knurled   casing  plate   C,    as   shown   in   the 
illustration. 

Broken  twist  drills  are  prepared  for  use  in  the  chuck  by 
grinding  the  broken  end  to  a  60  deg.  point  as  shown  at  D 
in  the  illustration.  A  corresponding  recess  is  provided  in 
the  end  of  the  chuck  shank.  This  allows  the  drill  auto- 
matically to  center  itself  on  being  inserted  in  the  casing 
and  by  turning  the  casing  plate  C,  the  drill  is  locked  in  Broken  Driii  Ready  for  Application  in  Chuck 
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Bronze-Faced  Driving  Box  Shoes  and  Wedges 


WHAT  promises  to  work  important  changes  in  methods 
of  maintaining  locomotive  driving  box  shoes  and 
wedges,  effecting  important  savings  in  maintenance 
costs,  is  the  development  of  bronze-faced  semi-steel  castings 
by  the  Standard  Semi-Steel  Foundry  Company,  Clinton,  Mo. 
Shoe  and  wedge  castings  have  been  made  of  this  material  in 
which  the  bronze  faces  proved  to  be  30  per  cent  harder  than 


Semi-Steel  Shoe  and  Wedge  With  Bronze  Faces  Outlined  in  Chalk 

ordinary  bronze,  the  backs  being  made  of  semi-steel  aj>- 
proximately  50  per  cent  stronger  than  grey  iron.  The  com- 
bination of  these  two  metals  affords  valuable  wearing  prop- 
erties and  the  strength  that  is  so  essential  in  shoes  and 
wedges.  Bronze-faced  shoes  and  wedges,  such  as  are  shown 
in  the  illustration,  have  been  used  for  16  months  on  two 
important  railroads  with  no  difficulty  being  encountered  due 


to  the  separation  or  loosening  of  bronze  faces  under  the 
constant  hammering. 

Different  railroads  use  different  methods  of  handling  shoe 
and  wedge  maintenance  work.  Some  rivet  brass  plates  to  the 
shoes  and  wedges  and  others  apply  brass  to  the  driving  boxes, 
while  in  still  other  cases  solid  brass  shoes  and  wedges  are 
used.  It  has  been  found  in  the  first  two  methods  that  the 
use  of  bronze-faced  shoes  and  wedges  effects  a  large  labor 
saving  and  is  extremely  satisfactory,  doing  away  with  the 
pounding  from  loose  liners  as  there  has  never  been  a  case 
where  the  bronze  separated  from  the  semi-steel.  In  cases 
where  solid  brass  is  used  it  has  been  found  that  shoes  and 
wedges  wear  very  fast  and  do  not  stand  up  to  the  work  im- 
posed upon  them,  moreover,  the  first  cost  is  much  greater. 
The  use  of  the  bronze-faced  material  has  been  found  to  be  an 
advantage  to  the  roundhouses  inasmuch  as  a  large  amount  of 
pit  work  in  adjusting  driving  boxes  and  changing  shoes  and 
wedges  is  reduced  or  eliminated.  It  has  been  suggested  in 
cases  where  a  road  uses  the  method  of  dovetailing  driving 
boxes  and  then  pouring  on  brass,  the  change  to  bronze-faced 
shoes  and  wedges  can  be  made  by  welding  a  steel  plate  over 
the  driving  box  face,  thus  covering  the  dovetail  slots  and 
enabling  the  old  driving  boxes  to  be  used. 

The  question  of  reclaiming  bronze  from  the  scrap  came  up 
soon  after  bronze-faced  shoes  and  wedges  were  developed. 
After  experimenting  it  was  found  that  by  putting  the  shoes 
and  wedges  in  an  oil  furnace,  heating  them  to  a  little  more 
than  cherry  red,  a  tlow  with  a  sledge  hammer  separated 
the  two  metals.  The  cost  of  reclaiming  the  bronze  was  about 
25  cents  per  hundred  pounds  and  it  is  worth  about  two 
dollars  per  100  pounds  more  than  ordinary  scrap  brass.  The 
combination  of  bronze  and  semi-steel  in  one  casting  is  se- 
cured by  special  mixtures  and  careful  molding. 


Safety  Stake  Pocket  for  Logging  Cars 


VARIOUS  tyf>es  of  stake  pockets  have  been  invented  for 
logging  cars,  the  majority  of  which  are  equipped  with 
permanent  stakes  hinged  at  the  bottom  and  a  mech- 
anism which  when  tripped  allows  the  stakes  to  swing  out 
and  dump  the  load.     Such  stakes,  however,  are  used  prin- 


a^^^^ 


Arrangement  of  Operating   Levers  and   Safety   Hook 


Gulfport,  Miss.  In  this  design  the  stake,  instead  of  swinging 
about  a  pivot  at  the  lower  end,  is  entirely  released  at  the 
lx)ttom,  when  it  is  desired  to  dump  the  load. 

The  construction  of  the  stake  pocket  is  shown  in  one  of 


Details  of  the  Stake  Pocket   Mechanism 


cipally  on  small  logging  cars.  A  new  type  of  stake  pocket,  the  illustrations.  The  entire  operating  mechanism  is  placed 
particularly  adapted  for  use  on  standard  flat  cars  and  having  in  one  side  of  the  body  A.  Part  J5  is  a  link,  one  end  of 
an  effective  safety  feature,  has  been  invented  by  A.  D  Adams,      which  passes  through  an  eye  bolt  on  the  opposite  side  of 
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the  stake  while  the  other  end  is  held  by  the  retainer  C. 
The  wedge  shaped  end  of  the  retainer  is  held  by  lock  D 
through  the  action  of  latch  E  and  trip  F.  The  stake  fits 
between  the  body  of  the  stake  pocket  and  the  link  B  which 
is  firmly  held  in  place  while  the  parts  are  in  the  position 
shown.  It  is  evident  if  the  trip  F  is  moved  to  the  left, 
the  latch  E  and  lock  D  will  drop,  releasing  the  retainer  C. 
Link  B  is  then  free  to  swing  in  the  eye  bolt  to  which  it  is 
fastened  at  the  opposite  end  and  will  be  forced  out  by  the 
stake,  releasing  the  load. 

The  mechanism  by  which  the  release  is  effected  is  also 
illustrated.  The  trips  are  operated  by  trip  rods  which  are 
connected  across  the  car  by  rods  and  levers  as  shown.  The 
lever  on  each  side  has  a  safetv  hook  which  fits  over  a  truss 
rod  preventing  unintentional  or  improper  release  of  the  stakes. 


When  ready  to  dump  the  logs,  the  operator  proceeds  to 
the  opposite  side  of  the  car  from  which  they  are  to  be  un- 
loaded, raises  the  safety  hook  and  pulls  the  lever  to  which 
it  is  connected.  This  releases  all  the  stakes  on  the  oppo- 
site side  of  the  car  simultaneously  so  that  the  logs  can 
roll  off.  As  the  stakes  are  chained  together  at  the  top 
the  logs  roll  out  under  them,  leaving  the  stakes  ready  tf) 
rearrange  for  loading  again.  When  the  safety  hook  on  eithe: 
side  of  the  car  is  raised,  it  allows  the  lever  to  be  pulled, 
releasing  the  stakes  on  the  opposite  side.  The  arrangement 
is  such  that  it  is  impossible  to  dump  logs  on  the  operator, 
for  the  safety  hook  on  the  opposite  side  makes  it  impossible 
to  push  the  lever  toward  the  center  of  the  car  which  move- 
ment would  dump  the  logs  on  the  side  on  which  the  operator 
is  standing. 


Ease  of  Operation  Features  New  Portable  Drill 


A  LIGHTWEIGHT,    portable    electric    hand    drill    of 
3/16-in.   capacity  with  pistol  grip  is  the  latest   ad- 
dition to  the  line  of  portable  electric  drills  and  grind- 
•.  ers  manufactured  by  the  Cincinnati  Electrical  Tool  Company, 
-"Cincinnati,  Ohio.     This  new  drill  answers  the  need  for  a 
light  and  practically  frictionless  but  high  speed  and  powerful 
tool,  adaptable  to  all  kinds  of  light  drilling.     It  is  suitable 
for  drilling  in  steel,  brass,  aluminum  and  sheet  metal  and  for 
;>".  car  building,   window  frames,   etc.      It  also  makes   a  very 
practical  tool  for  wood  boring. 

While  thoroughly  simple  in  construction,  the  new  drill 
is  compactly  and  substantially  built.  It  is  equipped  with  a 
universal  motor  for  use  on  direct  and  alternating  current  of 
the  same  voltage.  The  motor  housing,  end  caps  and  handle 
are  made  of  special  aluminum,  insuring  minimum  weight 
consistent  with  strength.  The  armature  and  gear  studs  are 
mounted  on  ball  bearings  which  practically  eliminate  friction. 
Gears  are  of  special  analysis  high  grade  steel.     The  switch 


Portable  Electric   Drill  With   Pistol  Grip 

is  the  Cincinnati  quick  make-and-break  type  with  50  per 
cent  overload  allowance.  It  is  entirely  enclosed  in  the 
handle  and  is  operated  by  a  trigger  conveniently  located  in 
the  handle. 


Locomotive  Throttle  Rod  Stuffing  Box 

THE  throttle  rod  stuffing  box  illustrated  is  a  recent  de-  throttle  rod  and  forms  a  ball  joint  with  the  boiler  head,  being 

velopment  of  the  Gustin-Bacon  Manufacturing  Com-  held  in  place  by  two  stuffing  box  studs.    The  main  stuffing 

pany,  Kansas  City,  Mo.     A  view  of  the  new  stuffing  box  B  forms  a  joint  with  the  front  section  by  means  of  copper 

box  is  given  in  Fig.   1  and  a  particular  feature  of  its  con-  gasket  G  and  is  held  against  the  gasket  by  two  bolts  shown 
struction  is  that  additional  valve  stem  packing  can  be  applied 


Fig.    1 — Throttle    Rod    Stuffing    Box    in    Position    on    Boiler    Head 


Fig.  2 — Details  of  Stuffing    Box   Construction 


and  leaks  stopped  while  a  boiler  is  still  under  steam  pressure,      in  the  end  view.     A  plunger  P  is  arranged  to  screw  into 

Referring  to  Fig.  2  the  construction  of  the  device  will  be      sleeve  S  which  is  a  running  fit  in  spanner  nut  N.    The  stor- 

evident.    The  front  section  of  the  stuffing  box  F.  fits  over  the     age  chamber  C  is  provided  to  receive  the  plastic  packing 
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which  is  forced  into  the  stuJE&ng  box  through  the  passage- 
ways indicated.  The  port  between  storage  chamber  C  and 
the  stuffing  box  can  be  opened  or  closed  by  revolving  sleeve  S. 

The  normal  position  of  the  sleeves  when  operating  is  with 
the  port  open.  Should  a  leak  develop,  a  slight  tightening  of 
plunger  P  will  stop  it.  In  case  it  is  desired  to  furnish  an 
additional  supply  of  packing  to  the  stuffing  box  with  the 
boiler  still  under  steam  pressure,  it  is  only  necessary  to  turn 
the  sleeve  S  until  the  port  is  closed.  Plunger  P  can  then  be 
removed  and  the  storage  chamber  C  filled  with  packing  with- 
out danger  of  the  escaping  steam. 

Only  one  style  and  size  of  stuffing  box  is  required  since 


variations  in  rod  diameter  can  be  accounted  for  by  varying 
the  front  and  back  end  throat  ring  bores.  G-B  plastic 
packing  is  composed  of  small  tubes  which  are  forced  into  a 
homogeneous  mass  around  the  throttle  rod  by  the  plunger. 
Scored  and  worn  throttle  rods  which  are  difficult  to  keep 
steam-tight  on  account  of  set  packing  not  adapting  itself 
to  irregularities,  are  said  to  cause  practically  no  trouble  with 
the  use  of  G-B  plastic  packing — which  conforms  to  the 
shape  of  the  rod  when  forced  into  the  stuffing  box.  The 
position  of  the  plunger  in  the  stuffing  box  indicates  when 
additional  packing  is  required  and  this  indication  is  plainly 
evident  to  the  enginemen  or  roundhouse  engine  inspectors. 


Receding  Die  Head  for  Pipe  Threading  Machine 


1 


N  order  to  cut  pipe  threads  to  any  desired  taper  and  length, 
the  Williams  Tool  Corporation,  Erie,  Pa.,  is  now  equip- 
ping its  power  pipe  machines  with  a  patent  receding  die 


Williams   Receding   Die   Head  Set   Up   Ready  for  Operation 

head.    In  the  usual  type  of  head  the  correct  taper  can  only 
be  cut  the  width  of  the  die  and  where  a  longer  thread  is 


required,  the  only  solution  is  to  procure  wider  dies.  This 
requires  special  dies  and  is  often  impracticable. 

Another  threading  difficulty  is  caused  by  the  increased  use 
of  soft  open-hearth  steel  in  the  manufacture  of  pipe.  The 
cuttings  from  this  grade  of  steel  have  a  tendency  to  clog  in 
the  teeth  of  the  dies  and  tear  the  tops  of  the  thread.  This  is 
a  characteristic  of  the  steel  itself  and  is  a  difficulty  encoun- 
tered in  threading  all  products  made  of  this  material. 

The  new  head  has  been  so  constructed  as  to  cut  any  de- 
gree or  length  of  taper,  and  also  make  the  cutting  easier,  hav- 
ing more  cutters  and  teeth  designed  to  reduce  chip  clogging  to 
a  minimum.  A  narrow  die  is  used  and  it  recedes  as  it  runs 
on  the  pipe,  opening  automatically  to  give  the  desired  taper 
and  making  the  length  of  thread  cut  independent  of  the 
width  of  the  die. 

It  will  readily  be  seen  that  the  heaviest  cutting  is  at  the 
start,  decreasing  as  the  dies  run  on  the  pipe  and  reaching  a 
minimum  at  the  finish.  This  is  exactly  the  reverse  of  the 
action  of  the  old  type  of  head,  consequently  the  cutting  will 
be  much  easier,  using  less  power  and  having  less  tendency  to 
clog.  Another  feature  which  tends  to  give  better  threads  is 
that  the  heaviest  cutting  is  done  by  the  front  of  the  dies,  the 
back  ends  merely  cleaning  up  the  threads. 

The  new  Williams  receding  die  head  is  now  furnished  with 
all  eight  models  of  pipe  threading  machines  which  cover  a 
range  of  pipe  from  ^4  i^-  to  16  in.  inclusive. 


Heavy  Duty  Trailer  for  Concentrated  Loads 

HE  MOVEMENT  of  heavy  concentrated  loads  such     rear  wheels  are  of  malleable  iron  with  six  double-web  spokes 


I  as  large  castings,  etc.,  constitutes  an  important  hand 
ling. problem  in  railway  freight  stations,  warehouses 
and  repair  shops.  In  such  work,  cranes,  trucks,  tractors 
and  trailers  and  various  other  material  handling  devices 
are  being  increasingly  used.  For  such  work  the  Sharon 
Pressed  Steel  Company,  Sharon,  Pa.,  has  developed  a  trailer 
specially  designed  for  heavy  duty  service  with  tractors. 

The  trailer  frame  consists  of  four  %-in.  channel  sections 
which  are  pressed  from  5^-in.  hot  rolled  open-hearth  steel 
and  riveted  into  one-piece  channel  section  comer  pieces 
pressed  to  a  6-in.  radius.  By  varying  the  length  of  the 
side  and  the  end  rails,  the  trailer  can  be  made  in  any 
length  up  to  72  in.  and  in  any  width  up  to  50  in.  Two 
additional  members,  of  3 -in.  pressed  steel  channel,  run 
lengthwise  beneath  the  floor  and  are  riveted  to  the  end  rails 
and  braced,  laterally,  to  the  frame  with  front  and  rear 
pressed  steel  "V"  braces  which  take  the  pull  of  the  ^-in. 
steel  forged  coupler.    Either  one  or  two  couplers  can  be  used. 

The  rear  wheel  and  front  caster  supports  are  3 -in.  pressed 
steel  channels  riveted  to  the  side  rails  and  the  longitudinal 
members  of  the  frame.  The  rear  wheel  brackets  are  pressed 
from  yi-'\n.  steel  with  two  stiffening  ribs  on  each  side.   The 


and  3y2-in.  face  and  are  equipped  with  3-in.  Hyatt  roller 


Under  Platform  View  Showing  Construction  Details 

bearings     on     a     hardened     and     ground      1-in.     shaft. 
The  front  casters  are  of  heavy-duty  type,  ball  and  roller 
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bearing  equipped,  bolted  to  a  >4-in.   steel  plate  which  is  the  trailer  is  used  in  connection  with  a  lift  truck,  such  as  is 

riveted  to  the  frame.     The  floor  of  the  trailer  is  13'4-in.  oak  now  coming  into  quite  common  use. 

recessed  flush  in  the  side  and  end  rails.     All  frame  members  The  trailer  was  recently  given  a  severe  test  with  a  load  of 

are  flush  on  the  bottwn,  thus  affording  an  even  support  when  8,000  lb.,  indicating  its  adaptability  to  exacting  service. 

Measuring  Locomotive  and  Car  Wheel  Loads' 


ANEW  device  for  measuring  the  loads  on  locomotive 
and  car  wheels  and  finding  the  pressures  with  which 
the  wheels  bear  upon  the  rails  has  been  developed 
by  Alfred  J.  Amsler  &  Company,  Schaffhouse,  Switzerland, 
and  is  being  sold  in  this  country  by  Holz  &  Company,  Inc., 
New  York.  As  shown  in  the  illustration,  the  complete  ap- 
paratus consists  of  two  different  parts,  the  measuring  ma- 
chine proper  and  the  carriage  for  moving  it  about  under  the 
cars.  The  carriage  is  a  strongly-braced  structure  provided 
with  two  wheels  at  each  side,  and  these  run  on  narrow-gage 
rails  set  in  a  pit  below  the  vehicles  to  be  weighed.  In  this 
way  the  cars  need  not  be  moved  during  the  weighing  opera- 
tion, and  only  the  measuring  machine  is  moved  along  on  its 
carriage  from  one  axle  to  another  between  each  reading. 

The  weighing  apparatus  is  centered  on  the  upper  cross- 
bar of  the  carriage  and  comprises  two  oil  presses,  the  pistons 
of  which  are  so  accurately  fitted  in  the  cylinders  that  no 
packing  is  required  to  ensure  sufficient  oil-tightness.  The 
motion  of  these  rams  is  therefore  practically  frictionless,  and 
hence  the  oil  pressure  acting  in  the  cylinders  measures  the 
load  on  each  of  the  presses.  The  pistons  both  act  near  the 
ends  of  a  single  cross-beam,  the  projecting  lugs  of  which  en- 
gage the  wheel  flanges  of  the  axle  to  be  weighed.  These  sup- 
ports are  mounted  on  spherical  seatings  so  that  they  support 
the  wheel  truly  at  each  end.  The  transmission  of  the  load 
between  the  piston  and  the  cross-beam  is  effected  through 
a  suspension  cap  and  spring-centered  pin,  so  that  the  piston 
is  not  acted  upon  by  any  side  pressure.  The  cross-beam  is 
in  turn  attached  to  the  suspension  caps  by  means  of  pivots 
so  that  no  side  effort  can  be  produced. 

The  presses  are  each  connected  with  a  hand  pump  which 
serves  to  raise  the  cross-beam  and  eventually  the  car  wheels 
are  raised.  The  oil  pressure,  acting  in  each  press  immediately 
the  wheels  are  raised,  is  a  measure  of  the  wheel  loads,  and 
these  are  read  off  on  the  two  pressure  gages,  graduated  in 
tons.  A  simple  release  valve,  on  being  opened,  discharges 
the  oil  presses  and  lowers  the  wheels  gently  onto  the  rails. 
During  the  load  reading,  the  pistons  of  the  oil  presses  are 
rotated  slightly  by  means  of  the  rocking  levers,  which  are 
connected  by  the  bar  at  the  back.  This  completely  elimi- 
nates any  friction  which  might  exist  between  the  piston  and 
the  cylinder. 

A  centering  rod,  running  between  rollers  on  the  machine 

•Abstract  of  a  description  in  the  Railway  Engineer,  November,  1920. 


base-plate,  is  provided  with  an  adjustable  stop  which  is  set 
before  the  weighing  carriage  is  run  under  an  axle.  This  en- 
ables the  machine  to  be  brought  immediately  below  the  axle 
to  be  weighed,  then  the  rod  is  lowered,  and  kept  down  dur- 
ing the  weighing  operation.  It  is  best  to  keep  it  lowered  when 
passing  from  one  axle  to  another.  When  not  in  use  the 
weighing  portion  of  the  apparatus  may  be  detached  from  the 
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carriage  and  stowed  away  in  a  suitable  place.  Only  one 
screw  need  be  unfastened  to  free  the  apparatus  which  can 
be  lifted  by  two  men.  To  check  the  pressure  gages  occa- 
sionally the  packing  of  the  pump  pistons  can  be  slackened 
off  when  they  will  work  without  friction.  A  weight  of  one 
pound  hung  on  the  hook  at  the  end  of  the  pump  handle  pro- 
duces a  pressure  equal  to  a  load  of  500  lb. 


Easily  Detachable  Running  Board  Bracket 


EASE   of   application    and    removal    are    features   of   a 
recently    devised    running    board    bracket   which  .has 
the  additional   advantage  of  swinging   back  against 
the  boiler  in  case  of  a  wreck,  thus  -woiding  pulling  out 
studs  with  consequent  danger  of  scalding  with  hot   water 
and  steam. 

The  ordinary  type  of  running  board  bracket  is  usually 
formed  from  a  bar  of  iron  or  steel  bent  to  approximately 
a  right  angle  and  fitted  to  the  boiler.  The  part  coming  in 
contact  with  the  shell  of  the  boiler  is  secured  with  studs 
to  the  shell  and  the  outer  part  of  the  bracket  helps  support 
either  the  cab  or  running  board.     In  the  event  of  a  loco- 


motive being  side-swiped,  if  the  side  of  the  cab  or  running 
board  is  struck,  the  running  board  bracket  will  often  be 
pulled  off  with  sufficient  violence  to  pull  out  the  studs,  per- 
mitting live  steam  to  escape  and  scald  anyone  in  the  im- 
mediate vicinity.  Even  if  the  studs  are  not  torn  out  of  the 
boiler  or  broken,  they  will  have  to  be  cut  off  to  release  the 
damaged  bracket,  and  there  is  considerable  expense  in  re- 
moving, repairing  and  replacing  a  one-piece  running  board 
bracket. 

In  the  new  running  board  bracket  design  illustrated,  the 
hinge^  principle  has  been  adopted.  The  base  or  socket 
portion  of  the  bracket  is  secured  to  the  boiler  shell  by  means 
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of  studs,  or  in  the  usual  manner.  That  portion  of  the 
bracket  which  supports  the  cab  and  the  running  board  is  at 
its  inside  end  formed  in  the  shape  of  a  pin  at  right  angles 
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Hinge-Type   Running   Board  Bracl<et 

to  the  main  or  flat  portion  of  the  hanger  to  which  the  run- 
ning board  and  cab  are  fastened.  This  pin  enters  the  socket 
which  is  bolted  to  the  boiler  shell,  thus  forming  the  com- 


pleted bracket.  The  running  board  and  cab  are  riveted 
or  bolted  to  the  bracket  and  in  the  event  of  a  side  swipe  or 
other  accident  affecting  the  running  board,  the  weakest  por- 
tion is  the  running  board  itself  or  the  bolts  which  fasten  it 
to  the  bracket.  These  are  broken  or  sheared  off  and  the 
bracket  simply  folds  against  the  side  of  the  boiler  without 
disturbing  the  studs  which  enter  the  boiler  shell.  Even  if 
the  equipment  coming  in  contact  with  the  locomotive  ap- 
proaches so  closely  to  the  boiler  as  to  come  in  contact  with 
the  socket  portion  of  the  bracket,  the  socket  is  so  designed 
as  to  present  a  small  flat  surface  to  receive  the  blow,  and  it 
would  rather  cause  it  to  glance  off.  In  other  words,  any 
accident  which  would  damage  the  socket  or  tear  out  the 
studs  securing  it  to  the  boiler  would  be  almost  certain  to 
damjige  the  boiler  itself. 

The  device  has  performed  satisfactorily  under  service  con- 
ditions and  in  addition  to  being  a  safety  device  it  effects 
a  considerable  saving  in  the  cost  of  repairing  a  locomotive 
that  has  been  side-swiped.  In  the  majority  of  the  cases 
the  damaged  running  board  would  simply  be  removed,  the 
brackets  turned  back  to  their  normal  position  and  another 
running  board  bolted  in  place.  In  case  the  lagging  must  be 
removed  the  time  saving  feature  of  this  device  is  readily 
apparent.  The  fact  of  the  running  board  being  bolted  to 
the  cab's  bracket  or  tail  board  together  with  the  weight  of 
the  cab  itself  prevents  any  movement  of  the  running  board 
in  ordinary  service.  A  patent  on  this  running  board  bracket 
has  been  issued  to  C.  B.  Baker,  3865-A  Flad  Avenue,  St. 
Louis,  Mo. 


Direct  Motor  Drive  Applied  to  Mortiser 


A 


N  interesting  application  of  direct  motor  drive  to  a 
vertical  hollow  chisel  mortiser  is  shown  in  the  illus- 
tration.    The  motor  operates  at  a  speed  of  3,600 
p.  m.  on  either  two  or  three-phase,  60  cycle,  alternating 


Oiiver  l\Aotor  Driven  Hollow  Chisel   Mortiser 


current  and  is  built  into  the  mortising  head  or  ram  of  the 
machine,  this  construction  providing  a  shaftless  motor. 


The  housing  for  the  motor  forms  the  motor  head  and  the 
motor  itself  does  not  have  any  bearing,  its  rotor  being  mounted 
directly  on  the  spindle,  which  nms  in  ball  bearings.  The 
motor  is  connected  to  a  safety-first,  enclosed  starting  switch 
with  fuses,  by  means  of  a  flexible  conduit.  The  machine  it- 
self is  equipped  with  a  compound  table  having  hand-wheel 
rack  and  pinion  feeds  and  a  clamp  for  the  work.  The  usual 
bushings,  wrenches  and  similar  equipment  are  provided. 

As  in  the  usual  construction  of  hollow  chisel  mortisers,  the 
cutting  tool  is  operated  by  means  of  the  foot  treadle  shown  in 
the  illustration.  The  working  table  is  capable  of  movement 
by  means  of  the  large  hand-wheel  shown,  the  motion  being 
transmitted  through  a  small  pinion  and  rack  underneath  the 
table.  Arrangement  for  swiveling  the  table  in  case  it  is  de- 
sired to  mortise  at  an  angle  is  made  by  means  of  the  quadrant 
and  locking  nut  shown  in  the  illustration. 

The  principal  advantages  of  this  new  construction  is  in 
the  elimination  of  a  countershaft  and  new  pulleys  and  belts. 
Floor  space  is  saved  and  the  machine  may  be  arranged  in  the 
shop  regardless  of  line  shafting.  The  machine  is  self-con- 
tained and  is  said  to  be  cheap  to  operate  on  account  of  the 
efficient  motor  drive.  The  cost  of  up-keep  is  also  small.  This 
mortiser  has  been  developed  and  placed  on  the  market  by  the 
Oliver  Machinery  Company,  Grand  Rapids,  Mich. 


Regulating  Fire  Thickxess. — Finding  that  the  horsepower 
needed  was  not  being  developed  in  his  power  plant,  an  eastern 
manufacturer  had  curves  made  of  the  boiler  performance.  In 
one  set  of  curves  the  horsepower  developed  and  the  over-all 
efficiency  o£  the  boiler  were  plotted  against  the  thickness  of 
fire. 

From  this  curve  the  engineer  discovered  that  there  was 
one  particular  thickness  of  fire  where  the  efficiency  was  great- 
est. With  this  thickness  the  greatest  horsepower  could  be 
developed,  but  the  curve  fell  off  steeply  on  each  side  of  this 
point,  showing  that  a  slight  variation  in  thickness  could 
develop  considerable  power. 

The  surprising  fact  was  that  the  thickness  at  which  the  boiler 
operated  most  effectively  was  not  that  at  which  the  firemen 
had  thought  best  results  were  obtained. — Factory. 
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hcarini:  equipped,   bolted   to  a    ^ '2-in.   steel   plate  which   is  the  trailer  is  used  in  connection  with  a  lift  truck,  such  as  is 

riveted  to  the  frame.     The  floor  of  the  trailer  is  1  '4-in.  oak  now  coming  into  (juite  common  use. 

recessed  llush  in  the  side  and  end  rails.     All  frame  members  The  trailer  was  recently  given  a  i^evere  test  with  a  load  of 

are  flush  on  the  bottom,  thus  affording  an  even  support  when  8.000  lb.,  indicating  its  adajjtability  to  exacting  service. 

Measuring  Locomotive  and  Car  \\"heel  Loads* 


111 


AN  1  .W  device  for  measuring  the  loads  on  locomotive 
and  car  wheels  and  finding  the  pressures  witii  which 
the  wlurls  bear  ui)on  the  rails  has  been  developed 
by  Alfred  J.  Amsler  &  Company,  Schaffhouse.  Switzerland, 
and  is  being  sold  in  this  country  by  Holz  &  ('omi)any,  Inc., 
Xiw  York.  .\s  shown  in  the  illustration,  the  complete  ap- 
j)aratus  consists  of  two  different  parts,  the  measuring  ma- 
chine proper  and  the  carriage  for  moving  it  al)0ut  under  the 
cars.  The  carriage  is  a  strongly-braced  structure  j)rovided 
with  two  wheels  at  each  side,  and  these  run  on  narrow-gage 
rails  set  in  a  pit  below  the  vehicles  to  be  weighed.  In  this 
way  the  cars  need  not  l)e  moved  during  the  weighing  ojH'ra- 
tion,  and  onh'  the  measuring  mailiine  is  moved  along  on  its 
carriage  from  one  axle  to  another  between  each  reading. 

The  weighing  apparatus  is  centered  on  the  upper  cross- 
bar of  the  carriage  and  comprist-s  two  oil  presses,  the  pistons 
of  which  are  so  accuratel\  luted  in  the  cylinders  tliat  no 
packing  is  recjuircd  to  ensure  .-ufficient  oil-tightness.  The 
motion  of  these  rams  is  therefore  practically  frictionless.  and 
hence  the  oil  pressure  acting  in  the  lylinders  measures  the 
load  on  each  of  the  presses.  The  i)istons  both  act  near  the 
ends  of  a  single  cross-beam,  the  projecting  lugs  of  which  en- 
gage the  whirl  flanges  of  the  axle  to  be  weiglie(b  Tlie.se  sup- 
ports are  mounted  on  spherical  seating>  .-o  that  they  sup]iort 
the  wheel  truly  at  each  end.  The  transmission  of  the  load 
between  the  piston  and  the  cro.>is-beam  is  effected  through 
a  suspension  cap  and  Sf)ring-centered  pin.  .^^o  that  the  piston 
is  not  acted  upon  by  any  side  pressure.  Tlie  cross-lieam  is 
in  turn  attached  to  the  suspension  caps  b\-  means  of  pivots 
so  that  no  sick-  effort  can  l)e  produced. 

-The  presses  are  each  connected  with  a  hand  pump  which 
serves  to  raise  the  cross-beam  and  eventually  the  car  wheels 
are  raised.  The  oil  pressure,  acting  in  eacli  press  immediately 
the  wheels  are  raised,  is  a  measure  of  the  wiieel  loads,  and 
these  are  read  off  on  the  two  pressure  gages,  graduated  in 
ns.  A  simple  release  valve,  on  l)eing  opened,  discharges 
the  oil  presses  and  lowers  the  wheels  gently  onto  the  rails. 
During  the  load  reading,  the  piston>  of  the  oil  presses  are 
rotated  .«;lightly  by  means  of  the  nxking  levers,  which  are 
connected  by  the  bar  at  the  back.  This  completely  elimi- 
nates any  friction  wliich  might  exist  between  the  piston  and 
the  cylinder. 

A  centering  rod,  running  between  rollers  on  the  machine 

•Abstract  of  a  description  in  the  Railw.iy  KnRineer.  Novfmber,  1920. 


base-plate,  is  provided  with  an  adjustable  stop  which  is  set 
before  the  weighing  carriage  is  run  under  an  axle.  This  en- 
ables the  machine  to  l)e  brought  immediately  below  the  axle 
to  I>e  weighed,  then  the  rod  is  lowered,  and  kept  down  dur- 
ing the  weighing  operation.  It  is  best  to  keep  it  lowered  wlien 
passing  from  one  axle  to  another.  When  not  in  use  the 
weighing  portion  of  the  apparatus  may  be  detached  from  the 
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carriage  and  stowed  away  in  a  suitable  place.  Only  one 
screw  need  be  unfastened  to  free  the  apparatus  which  can 
be  lifted  by  two  men.  To  check  the  pressure  gages  occa- 
sionally the  packing  of  the  pump  pistons  can  be  slackened 
off  when  they  will  work  without  friction.  A  weight  of  one 
pound  hung  on  the  hook  at  the  end  of  the  pump  handle  j)ro- 
duces  a  pressure  equal  to  a  load  of  500  lb.  ~ 


Easily  Detachable  Running  Board  Bracket 


E.V.SK    of    ap]»lication    and    removal    are    features    of    a 
recently    devised    running    board    bracket    which    has 
tile   additional    advantage   of   swinging    back    against 
the   boiler   in   case  of   a    wreck,   thus   avoiding   puHing   out 
studs   with   conse<iuent   danger  of   Maiding   with   hot    water 
and  steam. 

'Jhe  ordinary  type  of  running  board  bracket  is  usually 
formed  from  a  bar  of  iron  or  steel  bent  to  approximately 
a  right  "angle  and  tltted  to  the  boiler.  The  jnirt  coming  in 
contact  with  the  .shell  of  the  boiler  is  secured  with  studs 
to  the  .shell  and  the  outer  jnirt  of  the  bracket  helps  supjwrt 
either  the  cab  or  running  board.      In   the  event  of  a   loco- 


motive being  side-swiped,  if  the  side  of  the  cab  or  running 
board  is  struck,  the  running  I»oard  Itracket  will  often  be 
pulled  off  with  sufficient  violence  to  pull  out  the  studs,  per- 
mitting live  steam  to  escajK'  and  scald  anyone  in  the  im- 
mediate vicinity.  Even  if  the  studs  are  not  torn  out  of  the 
boiler  or  l>roken,  they  will  have  to  be  cut  off  to  release  the 
damaged  bracket,  and  there  is  considerable  expcn.^e  in  re- 
moving, re|)airing  and  replacing  a  cjne-piece  running  board 
bracket. 

In  the  new  running  board  bracket  design  illustrated,  the 
hinge  principle  has  been  adopted.  The  base  or  scxket 
portion  of  the  bracket  is  secured  to  the  boiler  shell  by  means 
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ni  studs,  or  in  the  usual  manner.  That  portion  of  the 
;>racket  which  supports  the  cab  and  the  running  board  is  at 
;t6  inside  end  formed  in  the  shape  of  a  pin  at  right  angles 


?^. 


--— — — --j^.-— -_. 


->^ 


Casf  Steel 


Hinge-Type   Running    Board    Bracket 

to  the  main  or  flat  portion  of  the  hanger  to  which  the  run- 
ning I)oard  and  cal>  are  fastened.  Tliis  pin  enters  the  socket 
which   is  lx)lted  to  the  boiler  shell,  thus  forming  the  com- 


pleted bracket.  The  running  lx)ard  and  cal>  are  riveted 
or  bolted  to  the  bracket  and  in  the  event  of  a  side  swipe  or 
other  accident  affecting  the  running  lx)ard,  the  weakest  por- 
tion is  the  running  board  itself  or  the  bolts  which  fasten  it 
to  the  bracket.  These  are  broken  or  sheared  off  and  the 
bracket  simply  folds  against  the  side  of  the  boiler  without 
disturbinc:  the  .>tuds  which  enter  the  lx)iler  shell.  Even  if 
the  txjuipment  coming  in  contact  with  the  locomotive  ap- 
proaches so  closely  to  the  lioiler  as  to  come  in  contact  with 
the  socket  j^ortion  of  the  bracket,  the  socket  is  so  designed 
as  to  present  a  small  flat  surface  to  receive  the  blow,  and  it 
would  rather  cause  it  to  glance  off.  In  other  words,  any 
accident  which  would  damage  the  socket  or  tear  out  the 
studs  securing  it  to  the  boiler  would  be  almost  certain  to 
damage  the  lx)iler  itself. 

The  device  has  performed  satisfactorily  under  ser\ice  con- 
ditions and  in  addition  to  being  a  safety  device  it  effects 
a  considerable  saving  in  the  cost  of  repairing  a  locomotive 
that  has  been  side-swiped.  In  the  majority  of  the  cases 
the  damaged  running  board  would  simply  be  removed,  the 
brackets  turned  back  to  their  normal  position  and  another 
running  board  bolted  in  place.  In  case  the  lagging  must  be 
removed  the  time  saving  feature  of  this  device  is  readily 
apparent.  The  fact  of  the  running  lK)ard  being  l>olted  to 
the  cal)"s  bracket  or  tail  board  together  with  the  weight  of 
the  cab  itself  prevents  any  movement  of  the  running  board 
in  ordinary  service.  .\  patent  on  this  running  l>oard  bracket 
has  l)een  issued  to  C.  li.  Baker.  38f)5-.\  Flad  .\venue.  St. 
Louis,  Mo. 


Direct  Motor  Drive  Applied  to  Mortiser 


A 


\    interesting   application   of  direct  motor  drive  to  a 
vertical  hollow  chisel  mortiser  is  shown  in  the  illus- 
tration.     Tlie   motor  operates   at   a   speed   of  3,600 
r.  p.  m.  on  either  two  or  three-phase,  60  cycle,  alternating 


Oliver  Motor  Driven   Hollow  Chisel   Mortiser 

current  and  is  built  into  the  mortising  head  or  ram  of  the 
machine,  this  construction  providing  a  shaftless  motor. 


Ihe  housing  for  the  motor  forms  the  motor  head  and  the 
motor  it.>-elf  does  not  liave  any  lx\'iring,  its  rotor  being  mounted 
directly  on  the  spindle,  which  runs  in  ball  Ijearing-.  i'he 
motor  is  connected  to  a  safet}  -first,  enclo-ed  -tarting  switch 
with  fuses,  by  means  of  a  flexible  conduit.  The  machine  it- 
self is  equipped  with  a  comj»ound  talde  having  hand-wheel 
rack  and  ])inion  feeds  and  a  clamj)  for  the  work.  The  usual 
busiiings.  wrenches  and  similar  iqui])ment  are  provided. 

As  in  the  usual  construction  of  hollow  chisel  mortisers,  the 
cutting  tool  is  operated  l)y  means  of  the  foot  treadle  shown  in 
the  illustration.  The  working  table  is  caiialde  of  movi-ment 
by  means  of  the  large  hand-wheel  shown,  the  motion  being 
transmitted  through  a  small  jiinion  and  rack  underneath  the 
table.  Arrangement  for  swivel ing  the  table  in  ca.-^e  it  is  de- 
sired to  mortise  at  an  angle  i>*made  by  mean>  of  the  (juadrant 
and  lo(  king  nut  shown  in  the  illustration. 

The  principal  advantages  of  this  new  construction  is  in 
the  elimination  of  a  countershaft  and  new  pulleys  and  belts. 
Floor  space  is  saved  and  the  machine  may  l)e  arranged  in  the 
shop  regardless  of  line  shafting.  The  machine  is  self-con- 
tained and  is  said  to  be  cheap  to  operate  on  account  of  the 
efficient  motor  drive.  The  cost  of  up-keep  is  also  small.  Thi' 
morti.ser  has  been  developed  and  placed  t)n  the  market  l)y  the 
Oliver  Machinery  Company,  Grand  Rapid>,  Mich. 


REC.rLATixG  Imrk  Thickness. — Finding  that  the  horsepower 
needed  was  not  l)eing  developed  in  his  power  plant,  an  eastern 
manufacturer  had  curves  made  of  the  boiler  performance.  In 
one  set  of  curves  the  horsepower  developed  and  the  over-all 
efficiency  of  the  boiler  were  plotted  against  the  thickness  of 
fire. 

From  this  curve  the  tngincer  discovered  that  there  was 
one  particular  thickne>s  of  tire  where  the  efficiency  was  great- 
est. With  this  thickness  the  greatest  horsepower  could  be 
developed,  hut  the  curve  fell  off  steeply  on  each  side  of  this 
point,  showing  that  a  slight  variation  in  thickness  could 
develop  considerable  power. 

The  surprising  tact  was  that  the  thickness  at  which  the  boiler 
operated  most  eflfectivcly  was  not  that  at  which  the  firemen 
had  thought  best  results  were  obtained. — Factory.    :. 
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•  ■!i  Mechanical    Convention    at    Atlantic    City 

The  Executive  Committee  of  the  Railway  Supply  Manufac- 
turers' Association  met  at  the  Waldorf-Astoria  Hotel,  New  York 
City,  October  26,  1921.  The  situation  was  thoroughly  discussed 
regarding  the  meeting  and  exhibits  of  the  Association  for  1922. 
The  letter  ballot  as  to  the  preference  of  all  members  indicated 
a  three-to-one  vote  in  favor  of  the  meeting  and  exhibits.  The 
letter  ballot  and  reports  from  the  various  members  of  the  com- 
mittee, representing  all  parts  of  the  United  States,  showed  also 
that  the  members  were  decidedly  in  favor  of  going  to  Atlantic 
City  for  the  meeting  and  exhibits.  A  formal  vote  was  taken  and 
it  was  unanimously  decided  to  hold  the  1922  meeting  and  exhibits 
in  Atlantic  Cit3'. 

'..  The  General  Committee  of  Division  5 — Mechanical,  American 
Railway  Association,  held  a  meeting  in  Xew  York  City  on  the 
afternoon  of  October  6,  and  decided  unanimously  to  hold  its 
annual  convention  at  Atlantic  City,  June  14  to  21,  1922.  Division 
3,  American  Railway  Association  (Purchases  and  Stores)  will 
be  invited  to  hold  its  annual  meeting  at  the  same  time  and  place. 


A  fire  which  swept  the  Chicago,  Rock  Island  &  Pacific  shops 
at  Pratt,  Kan.,  on  October  7,  destroyed  the  repair  tracks,  car 
sheds,  carpenter  shops  and  25  box  cars;  estimated  damage 
$200,000. 

'  Abolition  of  the  Unitetl  States  Railroad  Labor  Board  and 
all  other  existing  national  labor  adjustment  boards  was  urged 
in  resolutions  adopted  by  the  28th  annual  convention  of  the 
National  Implement  and  Vehicle  Association  at  the  Congress 
Hotel,  Chicago. 

„,  The  Pennsylvania  Railroad,  since  May  15,  has  taken  on  about 
14.000  men,  the  total  number  of  employees  now  being  199,000, 
as  compared  with  184,625  on  May  15.  President  Samuel  Rea, 
in  giving  out  these  figures,  said:  "It  is  the  purpose  ot  the 
Pennsylvania  to  co-operate  as  far  as  possible  with  President 
Harding's  efforts  to  reduce  unemployment.  It  is  our  hope  that 
still  more  men  will  be  needed.  We  intend  to  utilize  the  addi- 
tional men  chiefly  in  putting  our  idle  cars  in  order  prior  to  the 
coming  of  winter.  We  have  at  present  on  the  Pennsylvania 
system  82,149  idle  cars,  of  which  46,691  have  been  stored  with- 
out being  repaired.  None  of  the  latter  are  required  for  current 
use,  or,  as  far  as  can  be  foreseen,  are  likely  to  be  needed  this 
fall.  In  all  probability  it  might  be  perfectly  safe  to  defer  their 
repair  until  next  spring,  but  we  feel  that  if  we  put  them  in  order 
we  shall  not  only  be  prepared  for  a  revival  in  business  but  shall 
also  be  assisting  in  President  Harding's  endeavor  to  improve 
the  general  employment  situation." 


Mechanism  in  Constant  Use  Without  Injury  Held  Safe 

The  New  York  Court  of  Appeals  holds  that,  when  it  comes 
to  a  question  of  proper  condition  and  safety  under  the  Boiler 
Inspection  Act,  mechanism  which  has  been  in  constant  use 
for  years  without  causing  injury  must  be  considered  proper 
and  safe  until  some  notice  or  occasion  indicates  its  danger  and 
insufficiency.— Ford  v.  Mc.Adoo   (X.  Y.>   131   N.  E.  874. 


Anthracite  Shipments  in  September 

Shipments  of  anthracite  for  September  as  reported  to  the 
Anthracite  Bureau  of  Information,  amounted  to  5,519,412  gross 
tons,  against  5,575,115  tons  in  August.  The  loss  in  production 
due  to  the  shutting  down  of  some  mines  in  the  Scranton  dis- 
trict that  cannot  be  operated  under  the  provisions  of  the  Kohlcr 
act,  was  something  over  200,000  tons,  about  three-fourths  of 
which  loss  was  made  up  by  increased  shipments  from  other 
districts.  The  total  shipments  for  the  coal  year  beginning  April 
1,  have  amoimted  to  34,350,584  tons,  as  compared  with  33,479,753 
tons  for  the  corresponding  period  in  1920,  a  gain  of  870,831  tons. 


Fraudulent  Pay  Checks 

Three  men  arrested  at  Pittsburgh,  Pa.,  and  brought  into  court 
on  October  7,  on  charges  of  conspiracy  to  defraud  the  Baltimore 
&  Ohio  Railroad,  were  found  to  have  cashed  a  large  number  of 
counterfeit  pay  checks;  and  to  identify  themselves,  when  mak- 
ing purchases,  they  used  counterfeit  railroad  passes,  written  on 
blanks  which  they  had  printed.  All  three  pleaded  guilty.  One 
was  an  employee  and  another  a  former  employee;  and  two  other 
men,  including  a  printer,  arc  yet  to  be  caught.  In  passing  checks 
amounting  to  $1,412,  the  thieves  had  received  more  than  $1,000 
in  change. 


Convention   of  American  Electric  Railway  Association 

The  report  of  the  Committee  on  Heavy  Electric  Traction  of 
the  American  Electric  Railway  Association  was  presented  at 
the  annual  convention,  held  during  the  week  beginning  October 
3  at  Atlantic  City,  N.  J.  The  committee  outlined  the  work  in 
progress  by  the  A.  E.  R.  A.  and  other  societies  in  America 
interested  in  heavy  electric  traction,  and  suggested  that  much 
of  the  present  duplication  of  work  should  be  done  away  with. 
The  term  heavy  electric  traction  was  defined  as  it  applies  to 
locomotives  and  multiple-unit  equipment,  a  progress  report  on 
electric  switching  locomotives  was  made,  comparative  advantages 
of  locomotives  and  multiple-unit  cars  were  outlined  and  much 
data  presented  in  the  form  of  chart,  tables,  and  a  bibliography. 
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Westinghouse  Receives  Additional  Order  From  Chile 

The  Chilean  State  Railways  have  ordered  six  express  passenger 
electric  locomotives  from  the  Westinghouse  Electric  International 
Company.  This  equipment  is  in  addition  to  the  33  electric  loco- 
motives and  other  electrical  material  the  contract  for  which  the 
Westinghouse  Company  received  several  weeks  ago,  as  noted 
in  the  October  issue.  This  equipment  will  be  used  in  electrify- 
ing the  Chilean  State  Railways  from  Valparaiso  to  Santiago  and 
]^os  Andes,  a  total  line  mileage  of  144  miles. 


Electric  Motive  Power  for  the  Paulista  Railway 

A  total  of  16  electric  locomotives,  six  for  passenger  and  ten  for 
freight  service,  were  purchased  in  the  United  States  for  the 
Paulista  Railway,  Brazil.  Two  passenger  and  two  freight  loco- 
motives were  supplied  by  the  Westinghouse  Electric  International 
Company,  and  the  remainder  of  the  locomotives  by  the  General 
Electric  Company.  The  freight  locomotives  are  now  in  Brazil 
ready  for  service,  and  the  passenger  locomotives  have  been  com- 
pleted and  shipped  from  the  works  of  the  Westinghouse  Electric 
and  Manufacturing  Company  at  East  Pittsburgh,  Pa. 


Car  Repair  Contracts 

The  M.mne  Central  is  having  repairs  made  to  about  800 
box  cars   at   the    shops  of   the   Laconia   Car   Company,   Laconia, 

N.  H. 

The  Michigan  Central  has  awarded  a  contract  for  the  re- 
pair of  500,  40-ton  underframe  box  cars  and  250,  50-ton  steel 
twin  hopper  cars  to  the  Illinois  Car  &  Equipment  Company, 
Hammond,  Ind. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  has 
awarded  a  contract  for  the  repair  of  500,  50-ton  all-steel  box 
cars  to  the  American  Car  &  Foundry  Company,  the  work  to  be 
done  at  the  Madison,  111.,  plant. 

The  Erie  has  entered  into  a  contract  with  the  Greenville 
Steel  Car  Company,  Greenville,  Pa.,  for  the  repair  of  1,000 
steel  coal  cars  of  50-ton  capacity.  This  is  in  addition  to  the 
repairs  on  1,000  cars  previously  let  to  the  same  company. 

The  New  York  Central  has  awarded  contracts  for  the  re- 
pair of  500,  40-ton  steel  underframe  box  cars  to  the  Streeter  Car 
Company,  Kankakee,  111.,  to  the  Standard  Steel  Car  Company, 
Pittsburgh,  Pa.,  and  to  the  Ryan  Car  Company,  Chicago.  It  has 
also  awarded  contracts  for  the  repair  of  500,  50-ton  steel  hopper 
cars  to  the  Buffalo  Steel  Car  Company,  Buffalo,  N.  Y.,  to  the 
Detroit,  Mich.,  plant  of  the  American  Car  &  Foundry  Company, 
and  to  the  Ryan  Car  Company;  and  for  250  cars  of  this  type  to 
the  Steel  Car  Company,  Euclid,  Ohio ;  also  for  500  box  cars 
to  the  Koppel  Industrial  Car  &  Equipment  Company,  Koppel,  Pa. 


Unemployment  Conference 

The  President's  Conference  on  Unemployment,  after  creating 
a  standing  committee  with  authority  to  convene  the  full  con- 
ference at  any  time  and  to  continue  its  work  through  sub- 
committees during  the  continuance  of  the  emergency,  concluded 
its  sessions  at  Washington  on  October  13.  The  conference 
adopted  a  general  program  of  emergency  measures  outlining 
means  of  affording  temporary  relief  during  the  coming  winter 
and  more  fundamental  methods  for  reviving  business  and  pre- 
venting seasonal  unemployment  and  depression  in  the  future,  as 
well  as  a  number  of  committee  reports  in  amplification  of  the 
general  principles  expressed. 


Railway  Fire  Prevention  Association 

The  eighth  annual  convention  of  the  Railway  Fire  Prevention 
Association  opened  at  Chicago,  on  October  18.  The  meeting  was 
opened  by  President  W.  F.  Hickey  in  the  presence  of  about  150 
members  and  guests  and  was  addressed  by  Alfred  H.  Erickson, 
assistant  corporation  counsel  of  the  city  of  Chicago,  who  repre- 
sented the  mayor  of  the  city  in  welcoming  the  convention.  The 
meeting  was  also  addressed  by  J.  E.  McDonald,  chief  of  fire  pre- 
vention of  the  city  of  Chicago,  who  gave  a  short  account  of  the 
history  of  fire  prevention  in  Chicago  and  congratulated  the  rail- 
road association  in  having  taken  so  prominent  an  interest  in  fire 
prevention. 


Open  Saginaw  Million  Dollar  Terminal 

Pere  Marquette  officials  and  members  of  the  Saginaw  Board 
of  Commerce  formally  opened  the  new  million  dollar  terminal 
at  Saginaw,  Mich.,  on  October  11.  The  dedication  of  the  new 
buildings,  followed  by  congratulatory  speeches  by  members  of 
the  Saginaw  Chamber  of  Commerce,  marked  the  opening.  The 
new  work  consists  of  a  thirty-stall  engine  house,  a  machine 
shop,  a  power  house  having  a  1 ,000-horse-power  capacity,  a 
100-ft.  turntable,  a  500-ton  ccal  dock,  a  cinder  conveyor  with 
electrically-operated  ash  handling  equipment,  two  water  tanks, 
a  storehouse,  and  a  general   service  building. 


Bad  Order  Cars 

On  October  1  the  Car  Service  Division  of  the  American  Rail- 
way Association  reported  364,372  cars  in  need  of  repair,  or  15.8 
per  cent  of  the  cars  on  line. 


Surplus  Serviceable  Cars  ^ 

The  Car  Service  Division  of  the  American  Railway  Associa- 
tion reported  a  total  of  201,153  surplus  freight  cars  on  Septem- 
ber 23.  This  total,  however,  showed  decreases  of  28,733  and 
29.450  cars  during  the  weeks  ended  October  1  and  October  8 
when  the  totals  were  172,420  and  142.970  cars,  respectively. 


Freight  Car  Loading 

According  to  the  weekly  report  of  the  Car  Service  Division 
of  the  American  Railway  Association,  the  total  number  of  cars 
loaded  with  revenue  freight  during  the  week  ended  September 
24  was  873,305,  an  increase  of  19,543  over  the  previous  week. 
This  was  the  largest  loading  for  any  week  since  November  20, 
1920,  but  was  134,804  cars  below  the  total  for  the  corresponding 
week  of   1920. 

During  the  week  ended  October  1,  a  total  of  901,078  cars  were 
loaded,  27,773  cars  less  than  were  reported  for  the  preceding 
week.  ^  ■-;    .-   . 

There  was  a  reduction  of  over  5,000  cars  in  the  freight  car 
loading  for  the  week  ended  October  8  as  compared  with  the 
previous  week.  The  total  was  895,740  as  compared  with  1,011,- 
666  in  the  corresponding  week  of  1920  and  982,171  in  1919. 


Shop  Construction 

Chicago,  Burlington  &  Quincy.— This  company  has  awarded 
a  contract  for  the  construction  of  a  ten-stall  brick  roundhouse 
and  a  100-ft.  turntable  at  Centralia,  111.,  to  Jos.  E.  Nelson  & 
Sons,    Chicago. 

Atchison,  Topeka  &  Santa  Fe.— This  company  will  con- 
struct several  extensions  to  its  machine  shops  at  San  Bernardino, 
Cal.,  at  an  estimated  cost  of  $224,000.  It  will  also  install  a  boiler 
washing  plant  in  connection  with  its  shops  at  this  place.  The 
same  company  will  construct  a  blow-off  line  in  the  roundhouse 
at  Cleburn,  Tex.,  and  a  similar  one  in  its  roundhouse  at  Temple, 
Tex.,  to  cost  about  $11,000  each;  a  dike  for  protection  against 
floods  will  be  constructed  in  the  rear  of  its  engine  house  at  La 
Junta,  Colo.;  estimated  to  cost  about  $17,000;  and  a  similar  pro- 
tection against  floods  will  be  constructed  at  Canadian,  Tex.  to 
cost  about  $25,000.  .       '  ' 


Imprisonment  for  Falsification  of  Car-Repair  Bills 

Theodore  W.  Krein,  general  manager  of  the  Muscatine,  Bur- 
lington &  Southern,  pleaded  guilty  to  an  indictment  charging  him 
with  falsification  of  car  repair  records  and  accounts  in  viola- 
tion of  the  Interstate  Commerce  Act,  in  the  United  States  Dis- 
trict Court  at  Davenport,  Iowa,  on  October  6  and  was  sentenced 
to  one  year  and  a  day  in  the  federal  penitentiary,  and  fined  $3,000. 
The  railroad  company  and  Krein  were  charged  with  falsifying 
the  company's  records  to  show  that  the  railroad  had  made  re- 
pairs to  cars  of  other  railroads  when  no  such  repairs  were 
actually  made.  Fraudulent  bills  based  upon  these  records  were 
rendered  against  other  railroads  and  in  this  manner  approximately 
$30,000  was  collected  from  other  carriers  during  the  year  1919  for 
car  repairs  which  were  not  made.  Nearly  all  of  this  amount 
was  collected  from  railroads  operating  under  federal  control  and 
therefore    was    a    fraud    upon    the    government;    the    Muscatine, 
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Burlington  &  Southern  was  not  under  federal  control  during  that 
period.  The  prosecution  followed  an  investigation  by  the  Inter- 
state Commerce  Commission. 

This  road  is  54  miles  long,  extending  from  Muscatine,  Iowa, 
south  to  Burlington.  It  has  six  locomotives  and  22  freight  and 
passenger  cars. 


-t  ■  • 


Ebctension  of  Time  on  Interchange  Rule  Three 

The  mechanical  division  of  the  American  Railway  Association, 
in  circular  No.  V-216,  announces  the  extension  of  the  effective 
date  of  section  f  of  Rule  3  of  the  interchange  rules,  to  January 
1,  1922.  As  it  now  stands  this  section  of  the  rule  requires  that 
after  October  1,  1921,  no  cars  carrying  products  which  require 
the  use  of  salt  with  ice,  and  equipped  with  brine  tanks,  shall 
be  accepted  in  interchange  unless  provided  with  a  suitable  device 
for  retaining  the  brine  between  icing  stations.  The  extension 
of  time  has  been  made  in  accordance  with  the  recommendation  of 
the  Committee  on  Car  Construction,  in  view  of  the  fact  that 
not  all  refrigerator  cars  with  brine  tanks  have  yet  been  equipped 
to  meet  the  requirements  of  the  rule. 


'.  y  ■  '     :  "  "  Activity  of  the  Krupp  Works 

■  According  to  press  dispatches,  W.   T.   Daugherty,  trade  com- 

v    missioner  at   Berlin,  has   made   the  following  report  concerning 
: .!  the  activity  of  the  Krupp  Works : 

"In  June,   1921,  the  combined   Krupp  plants  had  about  99,000 
:  :   employees,  working  eight  hours  a  day,  while  the  production  had 
passed   from   the   pre-war   ma*s   manufacturing   stage    to   refining 
production.     Today,  instead  of  manufacturing  parts  for  locomo- 
tives, for  instance,  Krupp  is  manufacturing  the  locomotive  entire. 
"It  is  pertinent  to  note,  in  this  connection,  that  among  other 
^.   finished  goods  of  varied  description,  Krupp's  Essen  plant  is  now 
.'■]  turning  out  a  locomotive  and  a  train  of  eight  steel  15-ton  freight 
'    cars  for  each  working  day  of  the  year, 
■^:.       "Production    is    organized    vertically,    Krupp    products    being 
.;.   finished  refined,  from  the  crude  raw  materials,   while  all   inter- 
•  •    mediate  stages  between  the  raw  material  and  finished  production 
'    are   combined   in   this   enterprise.      A    selling   organization   exists 
in  addition." 


r  .-,  The  Oldest  Illinois  Central  Locomotive 

The  Mississippi,  the  first  engine  ever  used  on  the  Illinois  Cen- 
tral system,  was  exhibited  during  the  month  of  September  at  the 
Indiana  State  Fair,  Indianapolis,  Ind. ;  the  Kentucky  State  Fair, 
Louisville,  Ky.,  and  the  Interstate  Fair  at  Sioux  City,  Iowa.  It 
was  also  shown  at  the  National  Implement  &  Vehicle  Show  at 
Peoria,  111.,  until  October  8. 

This  engine  was  built  at  Natchez,  Miss.,  in  1834,  the  parts 
having  been  imported  from  England  to  be  assembled  there.  Its 
cylinders  are  9^2  in.  by  16  in.,  and  it  weighs  14,000  lb.  It  is 
said  that  the  entire  cost  of  the  engine  was  less  than  $2,000.  The 
newest  locomotive  bought  by  the  Illinois  Central  this  year  weighs 
382,000  lb.,  has  cylinders  30  in.  by  32  in.,  and  its  cost  was  $88,819. 

The  Mississippi  was  first  used  on  a  line  between  Natchez  and 
Foster,  Miss,  (later  acquired  by  the  Illinois  Central),  in  1836, 
1837  and  1838.  There  are  no  records  between  1838  and  1873,  but 
in  1873  and  1874  the  Mississippi  was  in  service  on  a  line  between 
Warrenton,  Miss.,  and  Vicksburg.  In  1874,  an  engineer,  John 
Rogers,  put  the  Mississippi  on  a  side  track  to  rest  for  the  night, 
but  forgot  to  close  the  throttle,  with  the  result  that  the  engine 
ran  into  a  deep  mud  bank,  where  it  lay  until  1880.  From  1880 
to  1890,  it  was  used  as  a  switching  engine  in  a  gravel  pit  at 
Brookhaven,  Miss.  The  engine  was  given  a  general  overhauling 
in  1892  and  was  exhibited  in  the  Transportation  Building  of  the 
World's  Columbian  Exposition  at  Chicago  in  1893.  It  traveled 
from  McComb,  Miss.,  to  Chicago  under  its  own  power.  It  was 
also  on  exhibition  at  the  St.  Louis  World's  Fair  in  1904. 


Proposed  Wage  Cat  on  Scottish  Railways 

C.  T.  Cramp,  industrial  secretary  of  the  National  Union 
of  Railwaymen,  addressing  railway  employees  at  Edinburgh, 
said  that  the  Scottish  railways  have  proposed  the  abolition  of 
the  increases  in  wages  granted  by  the  National  Wages  Board 
in  June  (averaging  $1.25  per  week),  and  of  the  special  pay- 
ment for  night  duty;  also  that  minors  shall  not  receive  the  pay 
of  adults  until  they  reach  the  age  of  21,  according  to  the  Times 


(London).  There  are  also  proposals  to  abolish  the  eight-hour 
day,  and  substitute  10  hours  in  many  classes,  with  a  "spread' 
in  some  grades  of  12  hours. 

The  companies  have  agreed,  he  continued,  on  condition  that 
the  employees  give  up  the  National  Board's  award  on  wage?, 
that  they  will  withdraw  their  other  proposals,  and  in  the  event 
of  this  oflFer  being  rejected,  they  will  go,  first  to  the  Centra!, 
and  afterwards,  in  the  event  of  disagreement,  to  the  National 
Wages  Board,  with  the  whole  of  their  original  proposals.  There 
could  be  no  strike  until  one  month  after  the  National  Wages 
Board  has  issued  its  award. 

The  meeting  passed  a  resolution,  expressing  the  opinion  that 
the  proposals  were  entirely  unacceptable,  and  recording  dissatis- 
faction at  the  financial  statement  made  by  the  companies  as 
the  reason  for  proposed  changes.  The  meeting  asked  for  infor- 
mation regarding  the  allocation  of  the  $25,000,000  set  aside  by 
the  government  for  the  relief  of  companies  having  a  deficit  be- 
cause of  the  conditions  of  the  national  settlement,  and  urged  on 
the  union  executive  the  desirability  of  preserving  the  principle 
of  national  negotiations. 


Austria  Plans  Extensive  Electrification 

On  July  23,  1920,  a  bill  passed  the  Austrian  National  Assembly 
which  authorized  the  electrification  within  a  period  of  seven 
years  of  405  miles  out  of  the  2,780  miles  of  railway  lines  ad- 
ministered by  the  Austrian  government  and  further  contemplates 
the  electrification  of  706  miles  more  within  a  second  period  of 
seven  years.  If  this  is  done,  1,111  miles  or  40  per  cent  of  the 
.Austrian  State  Railway  will  have  been  electrified.  The  remain- 
ing lines  by  reason  of  the  peculiar  traffic  will  probably  not  be 
electrified  at  all. 

So  far  27  locomotives — 15  passenger  and  12  freight — have  been 
ordered  from  Austrian  factories  (Brown  Boveri,  A.E.G.,  Union 
and  S'iemens-Schuckert).  This  is  about  one-eighth  of  the  loco- 
motives needed  for  operation  on  all  lines  to  be  electrified.  The 
passenger  locomotives  will  be  of  the  2-6-6-2  type  and  the  2-6-2 
type.  The  2-6-6-2  engines  will  operate  at  a  speed  of  31  m.p.h. 
The  capacity  of  these  locomotives  is  about  25  per  cent  greater 
than  that  of  the  five  driving  axle  steam  locomotives  now  used. 
They  have  a  rated  horsepower  of  1,850  at  30  m.p.h.  and  an  over- 
load capacity  of  3,000  hp. 

The  freight  locomotives  will  be  of  the  0-10-0  type  with  a 
rated  capacity  of  1,000  hp.  at  an  average  speed  of  18.5  m.p.h. 
and  an  overload  capacity  of  2,000  hp.  The  cars  to  be  used  in 
the  trains  operated  by  electric  locomotives  will  be  the  same  as 
used  for  steam  operation. 


Argentina   Buys  Freight  Cars 

According  to  Commerce  Reports,  word  has  been  received  from 
Commercial  Attache  Edward  F.  Feely,  of  Buenos  Aires,  re- 
porting that  the  lowest  bids  offered  by  each  of  the  following 
nationalities,  as  covering  railway  cars,  under  tender  at  Buenos 
Aires,  were  as  follows: 

Gold  pesos 
per  car* 

Lowest   German   bid 3,484 

Lowest    American    bid.    4,580 

Lowest    Belgian    bid 5,000 

Lowest   British    bid 5,900 

•Gold  peso  =  $.96  at  par. 

Further  word  has  been  received  which  indicates  that  the 
authorities  of  Buenos  Aires  have  decided  to  increase  the  number 
of  cars  which  they  intend  to  purchase  at  this  time.  The  original 
bids  covered  70  of  the  above  cars,  but  at  the  time  of  placing 
the  order  it  was  decided  to  increase  the  quantity  to  100  cars, 
and  the  business  has  been  awarded  to  a  firm  in  Breslau,  Ger- 
many, under  the  name  of  Linke  Hoeman,  the  price  being  3,290 
Argentine  gold  pesos  each. 

This  transaction  is  peculiarly  interesting  as  showing  the  po- 
sition of  American  manufacturers  compared  with  Belgian  and 
British  makers  who  are  obviously  not  in  a  favorable  position 
with  regard  to  such  equipment,  although  the  design  of  the  cars 
used  on  the  railways  of  Argentina  resembles  European  practice 
more  closely  than  the  American  designs. 

This  incident  also  raises  the  question  as  to  whether  the  Ger- 
man manufacturers  will  be  able  to  make  prompt  delivery  of 
materials  of  satisfactory  quality.  Recent  experience  in  other 
foreign  markets  suggests  that  serious  difficulty  in  this  connection 
may  result. 
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American  Railway  Association 

The  regular  meeting  of  the  American  Railway  Association  will 
be  held  at  The  Waldorf-Astoria,  New  York  City,  on  Wednesday, 
November  16.  Reports  of  divisions  of  the  associations  are  ex- 
pected to  be  presented  as  follows: 

[yivxs'xon  I.— Operating ;  Freight  Station  Section;  Medical  and 
Surgical  Section;  Protective  Section;  Safety  Section;  Telegraph 
and  Telephone  Section. 

Division  II. — Transportation. 

Division  III. — Traffic. 

Division  IV. — Engineering,  Construction  and  Maintenance  Sec- 
tion; Electrical  Section;  Signal  Section. 

Division  V. — Mechanical;    Equipment    Painting    Section. 

Division  VI. — Purchases  and  Stores. 

Division  VII.— Freight  Claims;  Car  Service  Division;  Joint 
Committee  on  Fuel  Conservation;  Joint  Committee  on  Automatic 
Train  Control ;  Conference  Committee  on  Grain. 

Copies  of  the  reports  will  be  forwarded  to  members  in  advance 
of  the  meeting. 


Locomotive  Orders 


Machine  Tool  Builders'  Convention 

The    twentieth    annual    convention    of    the    National     Machine 
Tool    Builders'    Association    was    held    October    18,    19   and    20 
in  the  Hotel  Astor,  New   York.     A  considerable  proportion  of 
the  membership  was  in  attendance  at  the  opening  session  when 
H.  Tuechter,  president  of  the  association,  read  his  opening  ad- 
dress.    The  president's  address  was  of  considerable  length,  de- 
voted to  many  details  of  the  work  of  the  association,  and  yet 
presented   in   such   a   forceful   way   that   it   was   listened  to   with 
keen  attention  by  all  those  present.     The  possibilities  in  the  way 
of  standardization  of  tools,  improved  standard  methods  of  cost 
accounting  and  the  value  of  the  statistical  service  being  developed 
by  E,   F.   Du   Brul,   general   manager   of   the   association,   were 
pointed   out.     It   was   proposed   to   make  this   statistical    service 
a  business   barometer  to   guide  the  members   of   the  association 
in  the  conduct  of  their  business.     The   president's  address   was 
followed  in  the  afternoon  by  addresses  by  Charles  L.  Underbill, 
congressman    from    Massachusetts,    on    "How    Present    Political 
Policies  Affect  Business";  Professor  Jordan  of  New  York  Uni- 
versity on  "Business  Cycles"  and  C.  L.  Cameron  and  E.  F.  Du 
Brul  on  "What  Things  Should  Machine  Tool  Builders  Do  and 
What  Should  They  Avoid  at  Various  Stages  of  the  Cycle."   The 
second  day   of  the  convention   was   devoted   to  committee  meet- 
ings and   the   third,  to  addresses   of  general  interest  and  value 
followed    by   an    executive    session    which   considered    unfinished 
business   and  elected  officers   for  the  ensuing  year.     Officers  of 
the  association   for  the  year  1921   were  re-elected   for   1922,  the 
only  change  being  in  the  election  of  Howard  W.  Dunbar,  Nor- 
ton Company,  Worcester,  Mass.,  as  secretary. 


The  Bahia  Railways  of  Brazil  have  ordered  17  locomotives 
from  the  Baldwin  Locomotive  Works. 

The  Chicago,  Rock  Island  &  Pacific  has  ordered  14  Mikado 
type   locomotives   from  the   American  Locomotive   Company. 

Delaware,  Lackawanna  &  Western.— The  Elvin  Mechanical 
Stoker  Company,  New  York,  has  been  given  an  order  by  the 
Delaware,  Lackawanna  &  Western  for  49  Elvin  mechanical 
stokers  for  installation  on  its  Mikado  type  locomotives. 

The  Argentine  State  Railways  have  ordered  50  Mountain 
type  and  25  Pacific  type  locomotives  from  the  Baldwin  Loco- 
motive Works.  These  locomotives  will  all  be  of  meter  gage  and 
will  be  equipped  to  use  either  wood  or  oil  for  fuel.  The  Moun- 
tain type  locomotives  are  to  be  used  for  mixed  service  and 
will  have  19  by  24-in.  cylinders,  50-in.  driving  wheels  and  a 
total  weight  in  working  order  of  170,000  lb.  The  Pacific  type 
will  be  used  for  passenger  service  and  will  have  20  by  28-in. 
cyHnder,  57-in.  driving  wheels  and  a  total  weight  in  working 
order  of  173,000  lb.  A  sample  Mountain  type  locomotive  was 
built  by  the  Baldwin  Works  about  two  months  ago  for  the 
same  roads. 


Freight    Car   Orders 

The  Delaware.  Lackawanna  &  Western  has  ordered  500 
steel  hopper  cars  of  50-ton  capacity  from  the  Cambria  Steel 
Company ;  500  from  the  American  Car  &  Foundry  Company  and 
500  from  the  Standard  Steel  Car  Company. 

The  Baltimore  &  Ohio  has  ordered  500  steel  hopper  car 
bodies  from  the  Cambria  Steel  Company,  500  box  car  bodies 
from  the  American  Car  &  Foundry  Company,  500  box  and  500 
steel  hopper  car  bodies   from  the   Standard  Steel  Car  Company. 

The  Argentine  State  Railways,  according  to  a  press  dis- 
patch from  Buenos  Aires,  dated  October  18,  have  entered  into 
a  contract,  subject  to  the  approval  of  President  Yrigoyen,  with 
the  Middletown  Car  Company  for  the  delivery  of  2,000  freight 
cars.  Payment  for  the  equipment  is  to  be  made  in  Argentine 
6  per  cent  treasury  notes  maturing  in   five  years. 

The  Chilean  State  Railways  have  ordered  100  general 
service  gondola  cars  of  50-ton  capacity,  from  the  Pressed  Steel 
Car  Company;  200  box  cars  from  the  American  Car  &  Foundry 
Company,  and  100  flat  cars  from  Belgian  builders. 


Railway  Wages  in  Great  Britain 

The  average  weekly  earnings  of  railway  employees  in  Great 
Britain  prior  to  the  war  in  1914  was  25  shillings  a  week  (about 
$6  at  par  exchange).  Many  increases  were  granted  as  living 
costs  rose — at  first  by  granting  bonuses  and  later  by  making 
these  bonuses  a  part  of  the  regular  weekly  wage.  By  April 
1919,  the  average  weekly  rate  had  been  increased  to  63  shillings 
(approximately  $15.75  at  par  exchange).  At  this  time  it  was 
agreed  to  add  one  shilling  (approximately  25  cents)  to  the  rate 
for  every  increase  of  5  points  in  the  index  of  the  cost  of  living 
and  a  similar  deduction  for  every  decrease  of  5  points.  Perma- 
nent standards  or  "stop"  rates  were  fixed  at  a  point  approxi- 
mately 100  per  cent  above  pre-wmr  wages.  Beyond  this  "stop" 
wages  may  not  fall.  The  average  "stop"  is  53  shillings  (ap- 
proximately $13.25). 

Under  the  sliding  scale  of  wages,  with  increases  of  one  shilling 
for  each  increase  of  5  points  in  the  cost  of  living  index,  wages 
were  increased  $2  a  week  above  the  1919  rate.  Since  living  costs 
have  dropped,  wage  rates  under  the  sliding  scale  have  been  de- 
creased $2.25  a  week.  Generally  speaking,  therefore,  wages  are 
now  about  $15  a  week,  cr  ISO  per  cent  above  the  pre-war  level. 

The  total  wage  bill  of  the  Briti-sh  railways  in  1920  amounted 
to  $798,106,000  as  compared  with  $228,725,000  in  1913,  or  an 
increase  of  250  per  cent.  Fifty-two  cents  of  every  dollar  spent 
by  the  railroads  in  1920  went  for  wages,  as  compared  with  35 
Cents  in  1913.  The  Railimy  Mechanical  Engineer  is  indebted  to 
the  Bureau  of  Railway  Economics  for  the  data  herewith  pre- 
sented. 


Welding  Exjuipment  Investment  Nets  300  Per  Cent 

Practical  application  of  the  electric  arc  welding  process  was 
the  subject  of  a  paper  read  by  E.  Wanamaker,  electrical  engineer 
of  the  Rock  Island,  at  a  meeting  of  the  Metropolitan  Section 
of  the  American  Welding  Society,  on  September  20,  at  the 
Engineering  Societies'  Building.  New  York,  N.  Y.  The  paper 
dealt  principally  with  the  equipment,  materials  and  skill  required 
for  successful  welding.  Mr.  Wanamaker  spoke  particularly  of  the 
manner  in  which  results  are  obtained  on  the  Rock  Island.  A 
book  of  looseleaf  specifications  is  sent  to  welders  and  welding 
foremen,  which  explains  what  can  be  welded,  how  the  work  can 
best  be  done,  how  to  test  the  quality  of  a  weld,  etc.,  giving  the 
welder  sufficient  information  to  work  intelligently,  provided  he 
understands  the  fundamental  principles,  and  keeping  him  up  to 
date  on  all  new  practices.  New  sheets,  superseding  those  in  the 
book,  are  sent  out  as  new  methods  are  developed.  Cleanliness 
and  impressing  the  welder  with  his  responsibility,  said  Mr.  Wana- 
maker. are  big  factors  in  getting  and  maintaining  good  results. 

It  has  been  shown  that  an  investment  of  $150,(XX)  in  welding 
equipment  on  the  Rock  Island  has  in  a  few  years  saved  three 
times  its  cost. 

After  the  practice  of  welding  locomotive  tires  was  established, 
no  new  tires  were  purchased  for  a  period  of  three  years,  and 
the  number  now  bought  is  only  about  one-third  of  the  former 
average. 


Operating  Improvements  on  the  Paris,  Lyons  &  Mediterranean 

The  Paris,  Lyons  &  Mediterranean  is  the  longest  privately 
owned  railway  in  Europe,  says  the  Railway  Gazette  (London), 
in  presenting  some  interesting  information  concerning  that  road. 
At  the  end  of  last  year  it  possessed  a  total  stock  of  4,662  loco- 
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motives  (including  those  for  narrow-gage  lines)  as  compared 
with  3,571  at  the  beginning  of  1914.  Of  these,  498  engines  were 
American  and  177  German,  and  during  the  year  there  were 
ordered  80  Pacifies,  120  Mikados  and  50  ten-coupled  locomo- 
tives. An  interesting  sidelight  is  thrown  on  the  efYects  of  the 
eight-hour  day  by  the  fact  that  it  became  necessary  to  open  four 
new  locomotive  shops  (a  fifth  will  shortly  be  opened),  and 
..   to  enlarge  six  existing  ones. 

The  company  has  submitted  to  the  Ministry  of  Public  Works 
a  program  for  the  electrification  of  some  1,800  miles  of  line,  to  be 
operated  by  hydro-electric  power,  which  will  largely  be  obtained 
from  the  Rhone.  It  is  hoped  to  make  a  beginning  on  the  Culoz- 
Modane  line,  which  has  very  severe  gradients  and  handles  a 
heavy  traffic.  Like  other  French  railways,  the  Paris,  Lyons  & 
Mediterranean  has  found  it  advantageous  to  make  its  own  ar- 
rangements for  the  maritime  transport  of  locomotive  coal,  and  by 
the  end  of  the  current  year  it  hopes  to  have  received  delivery  of 
a  new  fleet  of  14  vessels  with  an  aggregate  capacity  of  100,000 

"tons,  in  addition  to  the  seven  already  acquired. 

Another  of  its  activities  has  been  the  establishment  of  a  re- 
frigerator car  and  warehouse  company,  in  co-operation  with  the 
Northern   and   Eastern   Railways,   which  has   leased   the  550   re- 

•-  frigerator  cars  fitted  up  by  the  Paris,  Lyons  &  Mediterranean 
for  war  service,  as  v^'ell  as  a  number  left  behind  by  the  American 

,.,  Army.  Another  American  legacy,  it  may  be  recalled,  was  the 
train  dispatching  system.  This  has  been  experimented  with  be- 
tween Dijon,  Chalon-sur-Saone  and  Lyons,  and  the  results  have 
been  so  satisfactory  that  it  is  proposed  to  adopt  the  system 
on  a  much  larger  scale. 


..  ,/  . 


y'.-  •.  Training  of  Apprentices  on  the  Victorian  Railways. 

•  ',;.:  The  State  Railways  of  Victoria,  Australia,  have  in  operation 
a  comprehensive  system  of  training  apprentices,  according  to  the 
Engineer  (London).  To  quote:  "Under  these  regulations  it  is 
possible  to  obtain  a  very  good  class  of  youths  who,  after  a  train- 
ing in  technical  and  practical  work,  are  well  prepared  to  become 
first  class  tradesmen,  and  eventually  foremen.  In  some  cases, 
when  the  ability  of  an  apprentice  is  outstanding,  he  may  be- 
!  come  a  member  of  the  professional  staff,  and  in  course  of  time 
may  be  appointed  head  of  his  branch,  as  has  occurred  quite 
recently,  when  one,  who  joined  the  service  as  an  apprentice  15 
years  ago.  was  appointed  chief  electrical  engineer  of  the  Victoria 
railways?' 

Bulletins  are  posted  in  various  places  announcing  vacancies  in 
:  •.  the  occupations  and  applicants  apply  in  writing.  When  an  ap- 
prentice is  employed  he  is  placed  on  probation  for  six  months 
at  the  end  of  which  time  his  fitness  has  been  determined.  The 
period  of  apprenticeship  is  five  years,  during  which  time  the 
apprentice  performs  duties  of  the  trade  he  is  studying  at  one 
of  the  shops  of  the  system.  At  the  same  time  he  must  attend, 
classes  in  designated  trade  schools  where  his  tuition  is  paid. 
Apprentices  are,  as  a  general  rule,  paid  75  cents  a  day  for  the 
first  year,  93  cents  the  second  year,  $1.31  the  third  year,  $1.68 
the  fourth  year  and  $2.25  the  fifth  year. 

The  school  work  required  of  all   first  year  apprentices  is  the 

"  .same,  viz.:  elementary  science,  arithmetic  and  geometrj-.     In  the 

-  ■.  second  year  the  courses  are  mathematics,  drawing  and  applied 

mechanics.      Different    courses    are   provided   the    third   year    for 

various    crafts.      Some    of    them    are    algebra,    solid    geometry, 

engineering,    drawing,    electricity,    steam    and    design.      Various 

i    prizes  are  offered  by  the  company  for  good  school  work  and  of 

«ach  third  year  class  one  student  is  chosen  to  study  engineering. 

This  student  devotes  the  next  two  years,  full  time,  to  this  work 

and  receives  $650  a  year  in  lieu  of  wages  besides  his  free  tuition. 

If  he  completes  the  course  satisfactorily  he  is  given  the  position 

of    engineering    assistant    at    an    entrance    salary    of    $1,125    per 

annum. 


Continuous  Brakes  in  Germany 

"It  is  well  known,"  says  the  Railway  Gazette  (London),  "that 
Germany  is  one  of  the  countries  where  prior  to  the  war  the 
Westinghouse  air-pressure  brake  was  in  general  use.  During 
the  war  conditions  suffered  a  change,  inasmuch  as  the  Prussian 
authorities  in  their  triumphant  state  of  mind  decided  to  introduce 
something  different  in  detail  from  the  Westinghouse  air  brake, 
in  order  to  avoid  foreign  influence  in  this  line  of  business  and 
with  a  view  to  eliminating  as  far  as  possible  foreign  enterprise 


in  the  German  territories.  To  find  possible  opportunities  for 
alterations  in  the  Westinghouse  brake  system  the  patents  of  this 
company  were  carefully  studied,  with  the  result  that  the  funda- 
mental idea  in  one  of  these  patents — which  happened  to  have  just 
expired — was  selected  and  developed  into  a  so-called  differential 
brake  by  introducing  a  very  complicated  new  kind  of  valve. 

"Letting  alone  for  the  present  its  technical  features,  it  must 
be  said  that  the  innovation  was  effected  by  the  Knorr  Com- 
pany in  direct  co-operation  with  the  railway  authorities  them- 
selves and  their  high  officials ;  in  fact,  the  name  of  the  so-called 
new  brake  system  includes  the  name  of  one  of  these  officials. 
The  Prussian  government  then  decided  to  replace  the  Westing, 
house  brake  by  this  newly-prepared  system,  pushing  ahead  the 
introduction  of  the  so-called  Kunze-Knorr  brake  with  the  greatest 
energy.  Thus  a  fact  was  established  to  compel  their  enemies 
(after  Germany  emerged  victorious  from  the  war)  to  adopt  the 
same  kind  of  innovations  that  they  themselves  were  going  to 
introduce.  The  government  went  ahead  so  precipitately  that  as 
early  as  1917  the  means  necessary  to  fit  up  the  entire  rolling- 
stock  of  their  goods  wagons  (i.  e.  freight  cars)  with  this  new 
brake  were  afforded  by  the  Prussian  Diet.  The  execution  of  the 
program  was  taken  up  without  delay.  As  a  second  step  the 
Prussian  government  went  on  to  eliminate  Westinghouse,  assign- 
ing to  the  Knorr  company  practically  the  whole  of  the  repairs 
on  cars  equipped  with  the  Westinghouse  brake  proper,  the  brake 
parts  being  provided  from  the  stores  of  the  Knorr  company  as 
'Knorr-West  brake  parts,'  as  they  were  called,  and  at  prices 
which  are  fixed  in  an  official  catalogue. 

"Both  England  and  America  think  that  these  peculiar  ways 
are  neither  in  accordance  with  the  aims  of  the  International 
Commission,  which  in  itself  has  been  shunned  by  the  Prussian 
authorities,  nor  with  certain  stipulations  of  the  Peace  Treaty. 
It  would  be  interesting  if  the  German  Government  would  ex- 
plain why,  in  spite  of  its  heavy  financial  obligations,  it  is  spend- 
ing such  enormous  sums  for  new  equipment,  which  expenditure 
could  not  be  afforded  even  by  the  victorious  parties  for  similar 
purposes." 


The  Spanish  Railway  Problem 

The  railway  problem  in  Spain  is  somewhat  similar  to  that 
in  this  and  other  countries,  according  to  Commerce  Reports. 
Operating  costs  have  risen  to  the  point  where  freight  and  pas- 
senger rates  must  be  increased  or  some  corresponding  form  of 
relief  discovered  if  the  roads  are  to  continue  to  operate  and 
escape  bankruptcy.  The  public  is  r.ct  in  favor  of  an  increase 
in  rates. 

Xor  are  the  railways  giving  satisfactory  service.  They  are 
built  on  three  different  gages,  approximately  5  ft.  6  in.,  4  ft. 
Sy2  in.,  and  3  ft.  4  in.,  respectively,  and  as  they  all  radiate 
from  Madrid,  they  do  not  always  meet  the  economic  needs  of 
the  country. 

Among  other  efforts  the  government  is  making  to  meet  the 
present  situation,  they  have  decided  to  encourage  the  construc- 
tion of  locomotives  and  cars  in  Spain,  and  have  arranged  that 
when  bids  are  called,  the  business  shall  be  awarded  to  manu- 
facturers in  Spain,  provided  their  price  does  not  exceed  foreign 
offers  by  more  than  10  per  cent.  In  addition  to  this  preference 
they  have  increased  the  duty  on  imported  locomotives  and  cars, 
and  Commercial  Attache  Cunningham,  of  Madrid,  reports  that 
further  increases  are  to  be  expected.  Moreover,  Spanish  indus- 
trial plants,  on  complying  with  certain  formalities,  are  allowed 
a  reduction  in  the  import  duties  charged  on  foreign  manufactured 
materials  needed  in  the  construction  of  locomotives  and  railway 
cars. 

As  a  result  of  the  government's  activities,  the  production  in 
Spain  of  railway  equipment  of  the  class  mentioned  has  beci 
stimulated,  and  Commercial  Attache  Cunningham  reports  that 
in  the  first  six  months  of  this  year  orders  have  been  placed  for 
the  construction  of  5,000  European  pattern  railway,  freight, 
passenger,  and  baggage  cars  with  16  different  Spanish  plants  ii 
different  parts  of  the  country. 

Correspondingly,  the  Maquinista  Terrestre  y  Maritima  ha^ 
received  an  order  for  50  locomotives,  of  which  five  have  bec:i 
delivered,  and  as  these  are  larger  and  more  powerful  than  other 
engines  previously  in  operation,  the  better  service  resulting  i^ 
adding  to  the  prestige  of  these  builders  and  to  the  disadvantage' 
of   the   German,   Belgian,   French,   Italian   and   British   manufac- 
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turers   who   have   previously   supplied   most   of   the   locomotives 
operated  in  Spain. 

Other  companies  plan  to  build  locomotives  in  Spain,  and, 
in  addition  to  the  inducement  mentioned,  there  are  other  ways 
to  show  them  preference.  The  Sociedad  Espanola  de  Construc- 
ciones  Babcock  and  Wilcox  has  been  extended  an  exemption 
from  the  payment  of  imports  and  stamp  taxes  covering  an  issue 
of  39,200  shares  of  500  pesetas  (1  peseta  =  $.193  at  par)  each, 
and  also  a  60  per  cent  reduction  during  five  years  from  the 
amounts  that  would  ordinarily  be  due  under  the  utilities  tax. 
These  special  benefits  are  understood  to  have  been  accorded  to 
assist  this  company  in  the  production  of  locomotives  and  parts 
and  similar  products.  Recently  the  Spanish  government  estab- 
lished an  industrial  bank  with  a  capital  of  150,000,000  pesetas, 
which  is  reserved  for  loans  to  purely  Spanish  enterprises. 


PERSONAL  MENTION 


Meetings  and  Conventions 

The  following  list  gives  names  of  secretaries,  dates  of  next  or  regular 
meetings  and  places  of  meeting  of  mechanical  asso<:iatums  and  railroad, 
clubs: 

Air-Brake  Association. — F.  M.  Nellis,  Room  3014,  165  Broadway.  New 
York  City. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Next  anniul  convention 
June  14  to  21,  1922,  Atlantic  City.  N.  J. 

Division  V — Equipment  Painting  Division. — V.  R.  Hawthorne, 

Chicago. 

American  Railway  Associatfon,  Division  VI. — Purchases  and  Stores. — 
J.    P.    Murphy.    N.    C.    C,    Collinwood.    Ohio. 

American  Railroad  Mastfr  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.    Borcherdt.   202   North  Hamlin  Ave.,   Chicago. 

American  Railway  Tool  Foremen's  Association. — R.  D,  Fletcher,  1145 
E.    Marquette    Road,    Chicago. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,    Philadelphia,    Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth   St.,   New   York. 

American   Socif.ty  for   Steel  Treating. — W.  H.   Eisenman,  4600  Prospect 

Ave.,   Cleveland,   Ohio. 
Association    of    Railway    Electrical    Engineers. — Joseph    A.    Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.   Station,  Chicago,   111. 

Ca.vadian  Railway  Club. — W.  A.  Bcoth,  131  Charron  St.,  Montreal,  Que. 
Regular  meeting  2d  Tuesday  in  each  month,  except  June,  July 
and   Av.gust,  at   Windsor  Hotel,   Montreal. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  seccnd  Mcnday  in  month,  except  June,  July 
and  August.  New  Morrison   Hotel,  Chicago,  111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings  first  "Tuesday 
in  month  at  the  American  Hotel  Annex,  St.   Louis,  Mo. 

Central  Railway  Club.— H.  D.  V'ought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Annual  dinner  Thursday  evening,  November  10,  at  7:30  p.  m.  Hon. 
Charles  f.  Moore,  the  Vir^iinia  judge,  will  be  tcastmaster.  A  promi- 
nent speaker  will  be  present.     Dancing  and  other  entertainments. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.    P.   Elliott,  T.   R.   R.  A.  of   St.   Louis,   East   St.   Louis,  HI. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Next  meeting  November  8.  Hotel  Sinton,  Cincinnati. 
Annual  banquet  and  election  of  officers.     Musical  entertainment. 

Dixie  Air  Brake  Club. — E.  F.  O'Connor,  10  West  Grace  St.,  Richmond, 
\'a. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,  715  Clarke  Ave.,  Detroit,  Mich. 

I.nternational  Railway  Fuel  Association. — ^J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chicago,   111. 

International    Railway    General    Foremen's    Association. — William    Hall, 

1061  W.  Wabasha  Ave.,  Winona,  Minn. 
Master    Boilermakers    Association. — Harry    D.    Vcught,    26    Ccrtlandt    St., 

New   York,   N.   Y.     Next  annual  convention  Hotel   Sherman,   Chicago, 

May   23   to  26,   1922. 

New  Enci_\nd  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Next  meeting  November  8.  Paper  en  "Activities  of  the 
American  Railway  Association,"  will  be  presented  by  Mr.  Aishton, 
president,  American   Railway   Association. 

New  Yowjc  Railroad  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York, 
N.  Y.  Next  meeting  November  18.  Paper  to  be  presented  on 
"Passing  the  Buck — Not  the  Dividend,"  by  Howard  Elliott,  American 
Sugar   Refining   Company. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane    Building,    Buffalo,    N.    Y. 

Pacific  Railway  Club. — W.  S.  WoUner,  64  Pine  St.,  San  Francisco.  Cal. 
Next  meeting  November  10,  at  Hotel  Oakland,  Oakland,  Cal.  Paper 
on  "Supervision  of  Transportation"  will  be  presented  by  J.  H.  Leary, 
superintendent.  Western  Pacific,  and  T.  F.  Allen,  supervisor  of  trans- 
portation. Northwestern  Pacific.  General  discvissicn  (invited)  by 
supervisors  of  transportation,   superintendents  and  trainmasters. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  SIS  Grandview  Ave.,  Pitts- 
burgh, Pa.  Regular  meetings  fourth  Thursday  in  each  mcnth,  except 
June,  July  and  August,  at  Americus  Club  House,  Pittsburgh,  Pa. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis, 
Mo.  Meeting  seccnd  Friday  of  each  month,  except  June,  July  and 
August. 

Traveling  Engineers'  Associ.ation. — W.  O.  Thompson,  1177  East  Ninety- 
eighth  St.,  Cleveland,  Ohio. 

VN'estern  Railway  Club. — Pfruce  V.  Crandall,  14  E.  Jackson  Boulevard, 
Chicago.  Regular  meetings  third  Monday  in  each  month,  except 
June,    July    and    .Xugust. 


GENERAL 

J.  C.  Nolan,  superintendent  of  the  Texas  division  of  the  Gulf 
Coast  Lines,  with  headquarters  at  Kingsville,  Tex.,  has  been 
appointed  mechanical  superintendent,  with  the  same  headquarters, 
succeeding  J.  L.  Lavallee,  resigned.  J.  E.  Callahan,  superin- 
tendent of  the  Louisiana  division,  with  headquarters  at  De 
Quincy,  La.,  has  succeeded  Mr.  Xolan  as  superintendent  of  the 
Texas  division,  and  G.  C.  Kennedy  has  succeeded  Mr.  Callahan 
as  superintendent  of  the  Louisiana  division. 

F.  S.  WiLcoxEN  has  been  appointed  fuel  supervisor  of  the 
Chicago  Great  Western,  with  headquarters  at  Chicago. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

Lee  Pearsox  has  been  appointed  road  foreman  of  engines  of 
the  Atchison,  Topeka  &  Santa  Fe  at  Needles.  Cal. 

SHOP  AND  ENGINEHOUSE 

E.  P.  EicH  has  been  appointed  day  roundhouse  foreman  and 
John  Wren  night  roimdhouse  foreman  of  the  Chicago,  Rock 
Island  &  Pacific  at  Kansas  Citj',  Kans. 

Harvey  Grange  has  been  appointed  general  foreman  of  the 
Chicago  &  Northwestern,  with  headquarters  at  Clinton,  Iowa. 

H.  W.  Sasser  has  been  appointed  shop  superintendent  of  the 
Erie  at  Galion,  Ohio,  succeeding  G.  T.  Depue. 

W.  Wilcox  has  been  appointed  roundhouse  foreman  of  the 
Illinois  Central  at  Jackson,  Tenn.,  succeeding  C.  B.  Thompson, 
transferred  to  Birmingham,  Ala. 

PURCHASING  AND  STORES 

F.  J.  Talbot  has  been  appointed  superintendent  of  stores  of  the 
New  York  and  Hornell  regions  of  the  Erie  with  headquarters  at 
Hornell,  N.  Y.,  and  J.  H.  Sweeney  has  been  appointed  to  a  similar 
position  for  the  Ohio  and  Chicago  regions,  with  headquarters  at 
Meadville,  Pa. 

J.  D.  McCarthy,  who  has  been  appointed  purchasing  agent  of  the 
Minneapolis  &  St.  Louis,  with  headquarters  at  Minneapolis,  Minn., 
succeeding  W.  E.  Manchester,  was  born  at  Chicago,  111.,  on  August 

26.  1881.  He  entered 
railroad  service  in  1899 
with  the  Chicago  Great 
Western,  and  served  suc- 
cessively until  1904,  as 
roadmaster's  clerk,  chief 
clerk  to  the  division 
engineer  and  division 
storekeeper.  From  1904 
to  1906  he  served  in  the 
accounting  -department 
of  the  Chicago,  Rock 
Island  &  Pacific.  In 
1906  Mr.  McCarthy  en- 
tered the  service  of  the 
Chicago  &  North  West- 
ern and  through  various 
promotions  became  as- 
sistant purchasing  agent 
of  that  company.  He 
was  serving  in  this  ca- 
pacity at  the  time  of  his 
recent  appointment. 
A.  J.  Mello  has  been  appointed  superintendent  of  commissary 
stores  of  the  Southern  Pacific,  with  headquarters  at  San  Fran- 
cisco, Cal. 

A.  Singleton  has  been  appointed  purchasing  agent  and  general 
storekeeper  of  the  Hocking  Valley,  with  headquarters  at  Colum- 
bus, Ohio,  succeeding  J.  R.  Mueller,  purchasing  agent,  and  Leon 
Stiers,  general  storekeeper,  assigned  to  other  duties. 
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H.  E.  Billau,  a  field  representative  of  the  Sherwin-Williams 
Company  for  the  past  35  years,  died  at  Fremont,  Ohio,  on 
September  19,  1921. 

George  A.  Barden  has  been  appointed  railway  sales  repre- 
sentative with  headquarters  at  4631  York  road,  Philadelphia, 
Pa.,  of  the  Lowe  Brothers  Company,  Dayton,  Ohio. 

The  Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  will  establish  a  branch  in  charge  of  V.  D. 
Clark,  at  316  Thirteenth   street,    Huntington,   W.   Va. 

James  A.  Slater,  manager  of  sales  of  the  National  Malleable 
Castings  Company,  at  Chicago,  has  been  appointed  assistant  sales 
manager  with  headquarters  at  the  company's  general  offices  in 
Oeveland,  Ohio,  succeeding  J.  H.  Redhead. 

Morris  B.  Brewster  has  formed  a  corporation  under  the  name 
of  Morris  B.  Brewster,  Inc.,  with  headquarters  at  332  South 
Michigan  boulevard,  Chicago,  to  handle  metallic  packing,  mechan- 
ical devices,  such  as  Edson  diaphragm  pumps  and  similar  articles. 
Associated  with  Mr.  Brewster  in  the  new  company  are  W.  B. 
Leach,  J.  G.  Piatt  and  F.  M.  Weymouth  of  Boston. 

A.  Clarke  Moore,  formerly  assistant  to  the  president  of  the 
Globe  Seamless  Tube  Company,  has  been  appointed  vice-presi- 
dent  of   the    Chicago   Railway   Equipment    Company,    succeeding 

the  late  C.  Haines  Will- 
iams, deceased.  Mr. 
Moore  has  been  actively 
engaged  in  the  railway 
supply  business  for  the 
past  22  years.  In  July, 
1899,  he  entered  the 
service  of  the  Safety  Car 
Heating  &  Lighting 
Corripany,  which  com- 
pany he  served  until  No- 
vember, 1919,  with  the 
exception  of  a  year  and 
one-half  in  1906  and 
1907,  when  he  was  with 
the  Western  Steel  Car 
&  Foundry  Company  and 
McCard  &  Company. 
During  this  time  he  filled 
various  positions,  serv- 
ing for  the  last  six 
years  as  vice-president, 
and  for  the  two  years 
prior  to  that  time  as  general  manager.  During  the  war 
Mr  Moore  was  commissioned  a  major  in  the  Air  Service  de- 
partment, with  headquarters  at  New  York,  having  charge  of  the 
production  of  air  craft  in  the  eastern  territory.  In  November, 
1919,  he  became  associated  with  the  Globe  Seamless  Steel  Tube 
Company  of  Chicago  as  assistant  to  the  president,  from  which 
position  he  resigned  in  August,  1921.  As  vice-president  of  the 
Chicago  Railway  Equipment  Company,  Mr.  Moore  will  have 
general  supervision  of  the  manufacturing  and  selling  departments. 

The  Toronto.  Ontario,  office  of  the  Independent  Pneumatic 
Tool  Company,  Chicago,  has  been  removed  from  32  Front  street 
West,  to  larger  quarters  at  163  Duflferin  street,  Toronto.  This 
office  wi!l  remain  in  charge  of  William  McCrae. 

The  Superior  Supply  Company,  Chicago,  has  been  appointed 
the  direct  factory  representative  of  the  Novo  Engine  Company, 
Lansing,  Mich.,  and  will  handle  the  sale  of  the  Novo  line  of 
portable  power  driven  outfits,  including  pumps,  hoists,  com- 
pressors, saw  rigs,  etc. 

G.  R  Watson,  formerly  electrical  supervisor  for  the  Pull- 
man Company  at  Chicago  and  later  representative  of  the  Crouse- 
Hines  Company  at  Cincinnati.  Ohio,  has  been  appointed  general 
sales  manager  of  the  Wadsworth  Electric  Manufacturing  Com- 
pany, Inc..  with  headquarters  at  Covington,  Ky. 


A.  C.   Moore 


S.   G.    Down 


Andrew  G.  Young,  traffic  manager  of  the  American  Sheet  & 
Tin  Plate  Company,  died  at  Cleveland,  Ohio,  on  September  29. 
Prior  to  his  appointment,  20  years  ago,  to  the  position  which 
he  held  at  the  time  of  his  death,  Mr.  Young  was  serving  as 
general  freight  agent  on  the  Lake  Erie  &  Western. 

C.  J.  Burkholder,  who  has  been  serving  the  Franklin  Rail- 
way Supply  Company,  New  York,  as  special  engineer  in  the 
western  territory,  is  now  supervising  service  for  the  same  com- 
pany on  all  railroads.  A  sketch  of  Mr.  Burkholder's  career  was 
published  in  the  August  issue  of  the  Railway  Mechanical  Engineer. 

Sidney  G.  Down  has  been  appointed  to  the  newly  created 
office  of  general  sales  manager  of  the  Westinghouse  Air  Brake 
Company,     with     headquarters     at     Wilmerding,     Pa.       He     was 

formerly  Pacific  District 
Manager  of  the  Westing, 
house  Air  Brake  interests 
and  president  of  the 
Westinghouse  Pacific 
Coast  Brake  Company. 
Mr.  Down  served  as 
general  air  brake  inspec- 
tor and  instructor  on  the 
Michigan  Central  until 
1901,  and  then  joined 
the  Westinghouse  Air 
Brake  organization.  He 
was  for  several  years 
instructor  on  the  com- 
pany's instruction  car 
and  later  was  appointed 
mechanical  expert  with 
headquarters  in  Chicago. 
In  1910  he  was  appointed 
district  engineer  and 
transferred  to  San  Fran- 
,  ,  Cisco  and    shortly  after- 

ward he  was  apponited  Pacific  district  manager.     He  was  largely 
responsible    for    the    organization    of    the    Westinghouse    Pacific 
Coast   Brake  Company  in   California,  and  when  it  was   formed 
became  vice-president  and  later  president  of  that  company     Two 
years  ago  he  made  an  extensive  tour  of  the  Far  East  and  estab- 
lished  various  commercial  activities  which  have  resulted  in  an 
mcreased  business  for  the  Air  Brake  Company  from  the  Orient. 
T.   N.   Gilmore,  who   for   the  past   sixteen   years  has  been 
associated  with  Westinghouse,  Church,  Kerr  &  Co.,  engineers 
and  contractors,  has  opened  offices  as  a  consulting  engineer 
at    136    Liberty    street, 
New    York.      Mr.    Gil- 
more  was  in  charge  of 
railroad    shop    and    en- 
gine terminal  work  for 
Westinghouse,   Church, 
Kerr    &    Co.,   and    was 
for  several  years  a  di- 
rector    and     vice-presi- 
dent and  chief  engineer 
of     the      company     in 
charge  of  all  engineer- 
ing    and     construction. 
Mr.     Gilmore     received 
his     early     training     in 
steam     railroad     work. 
Prior    to    the    World's 
Fair    at    St.    Louis    in 
1904,  he  went  with  the 
St.      Louis      Terminal, 
where  he  was  in  charge 
of  the  mechanical  and 
car  departments  and  in 

addition  planned  the  power  houses,  locomotive  shops  and 
engine  terminal  facilities  constructed  to  handle  the  traffic 
for  the  fair.  Mr.  Gilmore  is  a  membci  of  the  American 
Society  of  Civil  Engineers,  the  American  Society  of  Mechani- 
cal Engineers  and  the  Structural  Engineers  Association  of 
Illinois. 

H.  O.  Davidson  has  been  appointed  to  take  entire  charge  of 
the    Prudential     Sectional     Building    Department    of    the    Blaw- 


T.   N.  Gilmore 
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Knox  Company,  with  headquarters  at  Baltimore,  Md.,  where 
ke  will  also  serve  as  general  manager  of  the  C.  D.  Pruden  plant, 
of  the  Blaw-Knox  Company.  At  the  time  of  his  appointment 
Mr.  Davidson  was  general  manager  of  the  Hydraulic  Steelcraft 
Company. 

O.  B.  Frink,  assistant  principal  engineer  of  the  Hall  Switch 
&  Signal  Company.  Garwood,  N.  J.,  has  been  appointed  repre- 
sentative of  the  Waterbury  Battery  Company,  Waterbury,  Conn., 
with  office  at  30  Church  street,  New  York  City,  and  S.  J. 
Hough,  field  service  engineer  at  New  York,  of  the  Waterbury 
Battery  Company,  has  been  appointed  western  representative  with 
office  at  1361   Peoples  Gas  building,  Chicago,  111. 

Charles  B.  Seger,  president  of  the  United  States  Rubber 
Company,  New  York,  has  been  elected  also  chairman  of  the 
board,  succeeding  as  chairman  Col.  Samuel  P.  Colt,  deceased. 

Mr.  Seger  was  born  on 
August  29,  1867,  at  New 
Orleans,  La.,  and  was 
for  many  years  in  rail- 
way service,  having  be- 
gun work  as  an  office 
boy  with  Morgan's 
Louisiana  &  Texas 
Railroad  &  Steamship 
Company,  now  a  part 
of  the  Southern  Pacific. 
He  subsequenlty  served 
as  a  clerk  until  1887. 
when  he  was  appointed 
steamship  auditor.  He 
was  then  auditor  and 
later  clerk  to  the  chief 
auditor  until  1893,  when 
he  was  appointed  audi- 
tor and  secretary  of 
the  Galveston,  Harris- 
burg  &  San  Antonio, 
the  Texas  &  New  Or- 
leans and  the  Direct  Navigation  Company.  In  January, 
1900,  he  was  appointed  also  auditor  and  secretary  of  the 
Galveston,  Houston  &  Northern.  On  November  1,  1904, 
he  was  appointed  auditor  of  the  Southern  Pacific — Pacific 
system,  with  office  at  San  Francisco,  Cal.,  and  six  years 
later  became  general  auditor  of  the  Southern  Pacific-Union 
Pacific  systems,  later  serving  as  deputy  controller  until  the 
separation  by  the  courts  of  the  Southern  and  Union  Pacific 
systems  in  1913,  when  Mr.  Seger  became  vice-president  and 
controller  of  the  Union  Pacific  and  from  March  to  December, 
1918,  served  as  acting  chairman  of  the  executive  committee 
and  as  president.  Since  January  1,  1919,  he  has  been  presi- 
dent of  the  United  States  Rubber  Company  and  now  be- 
comes also  chairman  of  the  board,  as  above  noted. 

T.  E.  Cocker  has  been  appointed  district  manager  of  the 
Chain  Belt  Company,  in  the  Buffalo  territory,  with  headquarters 
at  Buffalo,  N.  Y.  Mr.  Cocker  is  a  graduate  of  the  Rensselaer 
Polytechnic.  Institute,  class  of  1907,  civil  engineering.  From 
1907  to  1917  he  served  in  the  engineering  department  of  the 
New  York  Central  at  Buffalo,  holding  the  position  of  assistant 
engineer  at  the  time  he  left  the  railroad.  For  the  past  five  years 
he  has  been  handling  elevating  and  conveying  equipment. 

The  Central  Steel  Company,  the  National  Pressed  Steel 
Company  and  the  Massillon  Rolling  Mill  Company,  all  of 
Massillon,  Ohio,  have  been  brought  together  in  a  merger 
just  completed.  The  new  corporation  takes  the  name  of  the 
Central  Steel  Company  and  the  following  officers  have  been 
elected:  Chairman  of  the  board  of  directors  and  president, 
R.  E.  Bebb;  first  vice-president,  F.  J.  Griffiths;  second  vice- 
president,  C.  C.  Chase;  third  vice-president,  H.  M.  Naugle; 
secretary  and  treasurer,  C.  E.  Stuart.  The  reorganized  com- 
pany has  complete  modern  equipment  and  facilities  for  pro- 
ducing all  kinds  of  commercial  alloy  steels,  hot  and  cold 
rolled   sheets,   hot    rolled   strip   steel   and   light    structural    steel. 

J.  H.  Redhead,  assistant  manager  of  sales  of  the  National 
Malleable  Castings  Company,  has  resigned  to  become  manager 
of  the  Reliance  Company,  Cleveland,  Ohio,  which  firm  has  re- 
cently been   organized   by  the  Reliance   Trust  Company  in   con- 


F.  H.  Sauter 


junction  with  its  affiliated  companies,  the  Reliance  Savings  and 
Loan  Company  and  the  Reliance  Securities  Company.  These 
companies  are  engaged  in  various  banking  and  investment  activi- 
ties. Mr.  Redhead  was  born  in  Cleveland  in  1880  and  was 
graduated  from  Central  High  School  of  that  city  in  1899.  He 
began  his  career  as  an  office  boy  with  the  National  Malleable 
Castings  Company  and  worked  through  various  branches  of  the 
accounting  department  until  15  years  ago  when  he  entered  the 
sales  department.  He  was  lately  appointed  assistant  manager 
of  that  department.  For  several  years  Mr.  Redhead  has  been 
in  charge  of  the  advertising  carried  on  by  the  American  Malleable 
Castings  Association, 

F.  H.  Sauter,  formerly  associate  editor  of  the  Locomotive 
Dictionary,  has  accepted  a  position  with  Gibbs  &  Hill,  con- 
sulting engineers,  Pennsylvania  Station,  New  York  City.     His 

work  with  this  firm  will 
have  to  do  with  the  de- 
velopment of  railway 
electrification.  Mr.  Sau- 
ter was  born  in  Sche- 
nectady, N.  v.,  Febru- 
ary 1,  1877,  and  was 
educated  in  the  public 
schools  of  Schenectady. 
In  1894,  he  entered  the 
General  Electric  Com- 
pany's factory  and  com- 
pleted a  mechanical  en- 
gineering course  under 
private  instruction  dur- 
ing the  factory  employ- 
ment period.  In  Janu- 
ary, 1900,  he  entered 
the  General  Electric 
Company's  drafting  de- 
partment and  in  1903 
he  worked  with  the 
■...;.;■  Schenectady      Railway 

Company  as  assistant  master  mechanic.  In  the  fall  of  1904, 
he  served  with  the  Peckham  Manufacturing  Company,  Prince- 
ton, N.  v.,  as  electric  truck  designer.  In  1905,  he  entered  the 
services  of  the  American  Locomotive  Company,  Schenectady, 
N.  Y.,  and  while  with  this  company  he  held  positions  as 
draftsman  and  designer  of  steam  locomotives,  electric  trucks, 
and  electric  locomotives,  and  as  electric  locomotive  and  truck 
estimating  engineer.  In  December,  1917,  he  entered  the  em- 
ploy of  the  Simmons-Boardman  Publishing  Company  as 
associate  editor  of  the  Locomotive  Dictionary.  He  went  to 
the  Crown,  Cork  &  Seal  Company,  Baltimore,  in  May,  1918, 
and  in  July  of  that  year  was  made  supervisor  of  Trade  Ma- 
chinery and  in  April.  1920,  assistant  manager  of  the  machine 
erecting  department.  The  duties  of  this  position  included 
adjustment  of  machine  complaints  and  personal  visitation  of 
the  trade  in  the  entire  territory  east  of  the  Mississippi  and 
some  of  the  Western  states. 

George  R.  Henderson,  formerly  consulting  engineer  of  the 
Baldwin  Locomotive  Works,  died  on  October  19,  at  Media,  Pa. 
He  was  born  on  Januar>'  14,  1861,  at  Philadelphia,  Pa.,  and  grad- 
uated from  Lauderback  Academy,  Philadelphia,  in  1876.  Two 
years  later  he  began  railway  work  serving  consecutively  to  1887, 
as  apprentice,  draftsman  and  assistant  chief  draftsman  of  the 
Pennsylvania  Railroad.  He  was  then  to  March,  1899,  with  the 
Norfolk  &  Western  as  assistant  superintendent  of  the  Roanoke 
shop  and  mechanical  engineer.  From  March  to  July,  1899,  he 
was  with  the  Schenectady  Locomotive  Works,  and  from  July  of 
that  year  to  June,  1901,  served  as  assistant  superintendent  of 
motive  power  and  machinery  of  the  Chicago  &  North  Western. 
He  was  then  assistant  superintendent  of  machinery  and  superin- 
tendent of  motive  power  of  the  Atchison,  Topeka  &  Santa  Fe 
until  August,  1903.  The  following  year  he  became  a  consulting 
mechanical  engineer  at  New  York  and  in  1910  went  to  Erazil, 
serving  for  two  years  on  the  railways  of  Brazil.  He  then  re- 
turned to  the  United  States  to  become  consulting  engineer  of  the 
Baldwin  Locomotive  Works.  During  the  war  Mr.  Henderson 
was  consulting  engineer  to  the  Federal  Fuel  Administration  in 
the  Philadelphia  district.  He  was  well  known  as  the  author  of 
books  on  locomotive  operation  and  was  a  frequent  contributor 
to  the  railway  technical  press. 
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llu    iiri>i<lciit    of    the 
ai)ii<iiiitL'<I    \  icc-prosi- 


H.  E.  Billaii.  a  rickl  representative  of  tlie  Slierw  in-\\  illiains 
Company  for  the  pa<t  35  ycar>.  rliid  at  l-rnnnnt.  Ohin,  on 
September  19.  19J1. 

George  .\.  Barrkn  lias  l»een  ai)ptiim(-il  railway  >ali>  repn- 
scntative  with  hea<lt|narters  at  4()31  ^tlrk  mad,  Philadelphia. 
Pa.,  <>l   the   l.oue    I'rotliers  t'oinpany.    Daytoii,  (  )hiii. 

The  Westinylionse  I-'teetric  \  Mannfaitiirinj^  Company,  East 
ritt.-hurt:!).  I 'a.,  will  e>taMi>h  a  hraiuh  in  charjie  of  \'.  D. 
Clark,   at    3U.  Jhirt<enth    .-trect,    lluntiniiton,    \\  .    \'a. 

Janio  A.  ^la^lr.  niatia:..;er  of  .sales  of  the  Xational  Malleable 
Ca'-tings  Company.  a»  Chicago,  has  been  appointed  assistant  sales 
manager  with  lu:id(|narter-  at  the  conii)any's  -general  otiices  in 
Cleveland.  Ohio,   sneceedini:  J.  11.   Redhead. 

Morris  15.  Brewster  has  formed  a  cor]ioration  under  the  name 
of  Morris  B.  Brewster,  Inc..  with  luadqnarter>  at  33J  South 
Michi.!J!an  iMitilevard.  Chicaj^o.  to  handle  metallic  jiackinu.  mechan- 
ical device.v.  >uch  a>  l-.d.-on  diaphragm  ]inmp>  and  similar  article.-. 
Associated  witli  .Mr.  l'.rew>ter  in  tin  new  company  are  \\".  B. 
Leach,  J.  G.  Blatt  and  h.  M.  \\  lymonth  of 

A.  Clarke  Moore,  formerly  assistant  to 
Globe  Seandess  Tube  Company.  ha>  i)een 
dent    of    the    ihicayo    Railway    l-".r|uii>ment    (  omi.any.    succeedinti 

the  late  C.   Haines  W  ill- 
,  'am>.       deceased.         Mr. 

Moore  has  been  actively 
engaged  in  the  railway 
-upply  business  for  the 
past  22  years.  In  July. 
1899.  he  entered  the 
-ervice  of  the  Safety  Car 
Heating  &  Lighting 
I  onipany,  which  com- 
pany he  served  until  Xo- 
\imber.  1919.  with  the 
ixception  of  a  year  and 
one-half  in  1906  and 
]'H)7.  when  he  was  with 
the  Western  Steel  Car 
&  Foundry  Coinpanyand 
McCdrd  S:  Cotnpany. 
Hnring  this  time  he  fdled 
\arious  positions,  serv- 
ing for  the  last  six 
years  as  vice-president, 
.  and     for    the    two    years 

prior  to  that  time  a^  general  man.iger.  1  )uring  the  war 
Mr  Moore  was  commissioned  a  major  in  the  Air  Service  de- 
partinent,  with  head(|uarters  at  Xew  York,  having  charge  of  the 
production  of  air  craft  in  the  eastern  territory.  In  Xovember. 
191''.  he  became  associated  with  the  Globe  Seamless  Steel  Tube 
Oimpany  of  (.  hicago  as  assistant  to  the  president,  from  which 
jtosition  he  resigned  in  August.  1921.  As  vice-president  of  the 
Chicago  Railway  F,<|uipment  Company,  Mr.  Moore  will  have 
general  sujiervision  of  the  mannfacturing  and  silling  de()artments. 

The  Toronto.  Ontario,  ofHce  of  the  Independent  Pneumatic 
Tool  Company.  Chicago,  has  been  removed  from  32  IVont  street 
West,  to  larger  quarters  at  163  OntTerin  street.  Toronto.  This 
oftice  wi!l  remain   in  charge  of  William   Mc(  "rae. 

The  Superior  .SHi)ply  Company.  Chicagti,  has  been  api)ointed 
the  direct  factory  representative  of  the  .Xovfi  Kngine  Company, 
Lansing,  Mich  .i  and  will  handle  the  -aU  of  the  X'ovo  line  of 
portable  i)ower  dri\«n  outiUs,  includii'g  pumps,  hoists,  com- 
pressors, saw  rigs.  etc. 

G. 


A.   C.   Moore 


R  \\  atson.  formerly  electrical  >u]irr visor  for  the  Pull- 
man Company  at  Chicago  and  later  representative  of  the  Crouse- 
Hines  Company  at  C  inci«niati.  Ohio,  has  been  ap]iointed  general 
.sale*  manager  of  the  Wadsworth  Electric  Manufacturing  Com- 
pany. Inc..  with  headquarters  at  Covingloii.  Ky. 


S.    G.    Down 


Andrew  Ci.  Young,  traffic  manager  of  the  American  Sheet  & 
Tin  Plate  Company,  died  at  Cleveland,  Ohio,  on  September  29, 
Prior  to  his  appointment.  20  years  ago,  to  the  position  which 
he  held  at  the  time  of  his  death,  Mr.  Yoimg  was  serving  as 
general  freight  agent  on  tlie  Lake  Eric  &  Western. 

C.  J.  Burkholder,  who  has  been  serving  the  I'ranklin  Rail- 
way Supply  Company,  Xew  York,  as  special  engineer  in  thtr 
western  territory,  is  now  supervising  service  for  the  same  com- 
pany on  all  railroads.  A  sketch  of  Mr.  Burkholder's  career  was 
published  in  the  .August  issue  of  the  Railzi'tty  Mcclumical  Euiiitteer. 

Sidney  G.  Down  has  been  appointed  to  the  newly  created 
ofitice  of  general  sales  manager  of  the  \\  estitighouse  Air  Brake 
Company,     with     hea<l(iuarters     at     Wihnerding.     Pa.       He     was 

.  formerly    Pacific   District 

Manager  of  the  Westing- 
house  Air  Brake  interests 
and  president  of  the 
W'estinghouse  Pacific 
(  oast  Brake  Company. 
Mr.  Down  served  as 
general  air  brake  inspec- 
tor and  instructor  on  the 
Michigan  Central  until 
190],  and  then  joined 
the  Wcstinghouse  Air 
lirake  organization.  He 
was  for  several  years 
instructor  on  the  com- 
i»any's  instruction  car 
and  later  was  appointed 
mechanical  exjjcrt  with 
headquarters  in  Chicago. 
In  1910  he  was  apjiointed 
di>trict  engineer  and 
transferred  to  San  Fraii- 
,  ,  Cisco   and    shortly   after- 

ward he  was  ai)ponUed  Paciiic  .listrict  manager  He  was  largelv 
respon.sible  tor  the  ..rganization  of  the  Wcstinghouse  Paciiic 
Coast  Brake  Company  m  California,  and  when  it  was  formed 
became  vice-president  and  later  president  of  that  company  Two 
years  ago  he  made  an  extensive  tour  of  the  I-ar  East  and  estab- 
lished various  commercial  activities  which  ha\'c  resulted  in  an 
mcreased  business  for  the  Air  Brake  Company  from  the  Orient. 
T.  X.  Gilmore.  who  for  the  pa-t  sixteen  vears  has  been 
associated  with  Wcstinghouse.  Church.  Kerr  &  Co.,  engineers 
and  contractors,  has  opened  offices  ;,<  a  consulting  engineer 
at    13(1    Liberty    street. 

Xew     York.       Mr.     Gil-  .     •  v 

more  was  in  char.tre  of 
railroad  shop  anrl  en- 
gine t»  rniinal  work  for 
Wcstinghouse,  Church. 
Kerr  iS:  Co..  and  was 
for  se\era!  years  a  di- 
rector and  vice-presi- 
<lent  and  chief  engineer 
of  the  company  in 
charge  of  all  engineer- 
ing and  construction. 
Mr.  Gilmore  received 
his  early  training  in 
steam  railroad  work. 
Prior  to  the  World's 
Fair  at  St.  Louis  in 
1904,  he  went  with  the 
St.  Louis  Terminal, 
where  he  was  in  chargi- 
of  the  mechanical  and 
car  departments  and  in 

addition  planmd  the  pcnver  bouses.  l<Honioti\i  sluqi^  am! 
engine  terminal  facilities  constructe<l  to  handle  the  traffic 
for  the  fair.  Mr.  (iilnu)re  is  a  membci  of  the  American 
Society  of  t  ivil  iCngineers.  the  .\merican  .Society  of  Mechani- 
cal Engineers  and  the  Structural  I".ngineers  Association  of 
Illinois. 

H.  O.  Davidson  has  been  appointed  to  take  entire  charge  of 
the    Prudential    Sectional     Building    Department    (>f    the    Blaw- 


T.    N.   Gilmore 
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Knox  Compatiy.  willi  headquarters  at  Llaltiniorc,  Md.,  where 
ke^will  also  serve  as  general  manager  of  the  C.  D.  Pruden  plant, 
of  the  Blaw-Kiiox  Company.  At  the  time  of  his  appointment 
Mr.  Davidson  was  utncral  manager  of  the  Hydraulic  Steelcraft 
Company. 

O.  B.  Frink,  as>istant  principal  engineer  of  the  Hall  Switch 
&  Signal  Company,  'iarwood.  X.  J.,  has  been  appointed  repre- 
sentative of  the  Wattrliury  Battery  Company,  Waterbury,  Conn., 
witii  ofti<c  at  .^(1  Church  street.  Xew  York  City,  and  S.  J. 
Hough,  iield  -ervice  engineer  at  Xew  York,  of  the  Waterbury 
Battery  Company,  has  been  appointed  western  reiiresentative  with 
office  at   1361    Peoples  Cias  building,  Cliicatio.  111. 

Charles  B.  Seger,  i)resident  of  the  Inited  States  Rubber 
Company.  Xew  York,  has  been  elected  also  chairman  of  the 
hoard,  snrcee<ling  a<  chairman  Col.  Samuel  P.  Colt,  deceased. 

Mr.  Segcr  was  born  on 
^  -  August  29.  18<i7.  at  Xew 

Orleans,  La.,  and  was 
fur  many  years  in  rail- 
way service,  having  be- 
gun work  as  an  ottlce 
l>oy  with  Morgan^ 
Louisiana  &  Texas 
Uailroad  &  Steamship 
Comi^any,  now  a  part 
of  the  .Southern  Pacific. 
He  subsequenlty  served 
as  a  clerk  until  1887. 
when  he  was  appointed 
steamship  auditor.  He 
was  then  auditor  and 
later  clerk  to  the  chief 
auditor  until  1893,  w  hen 
he  was  appointed  audi- 
tor and  secretary  of 
the  Galveston,  Harris- 
burg  &  San  Antonio, 
the  Texas  &  Xew  Or- 
leans and  the  Direct  Xavigation  Company.  In  January. 
1900.  he  was  appointed  also  auditor  and  secretary  of  the 
Galveston,  Houston  &  Xorthern.  On  November  1,  1904. 
he  was  appointed  auditor  of  the  Southern  Pacitic — I'acitlc 
system,  with  office  at  San  Francisco.  Cal.,  and  six  j'ears 
later  became  general  auditor  of  the  Southern  Pacitlc-L'ninn 
Pacific  systems,  later  serving  as  deputy  controller  until  the 
separation  by  the  courts  of  the  Southern  and  Cnion  Pacilic 
systems  in  1913,  when  Mr.  Seger  became  vice-president  and 
controller  of  the  Cnion  Pacific  and  from  March  to  December. 
1918,  served  as  acting  chairman  of  the  executive  committee 
and  as  president.  Since  January  1,  1919,  he  has  been  presi- 
dent of  the  Ignited  States  Rubber  Company  and  now  be- 
comes also  chairman  of  the  board,  as  above  noted. 

T.  E.  Cocker  has  been  appointed  district  manager  of  the 
Chain  Belt  Company,  in  the  Buffalo  territory,  with  headquarters 
at  Buffalo,  X.  Y.  Mr.  Cocker  is  a  graduate  of  the  Rensselaer 
Polytechnic  Institute,  class  of  1907.  civil  engineering.  From 
1907  to  1917  he  served  in  the  engineering  department  of  the 
New  York  Centra!  at  Buffalo,  holding  the  position  of  assistant 
engineer  at  the  time  he  left  the  railroad.  F"or  the  i)ast  five  years 
he  has  been  handling  elevating  and  conveying  e<juipment. 

The  Central  Steel  Company,  the  National  Pressed  Steel 
Company  and  the  Massillon  Rolling  Mill  Company,  all  of 
Massillon,  Ohio,  have  been  brought  together  in  a  merger 
just  completed.  The  new  corporation  takes  the  name  of  the 
Central  Steel  Company  and  the  following  officers  have  been 
elected:  Chairman  of  the  board  of  directors  and  president. 
R.  E.  Bebb;  first  vice-president.  F.  J.  Griffiths;  second  vice- 
president,  C.  C.  Chase;  third  vice-president,  H.  M.  Naugle; 
secretary  and  treasurer.  C.  E.  Stuart.  The  reorganized  com- 
panj'  has  complete  modern  equipment  and  facilities  for  pro- 
ducing all  kinds  of  commercial  alloy  steels,  hot  and  cold 
rolled    sheets,    hot    rolk-d    strij)    steel    and    light    structural    sleel. 

J.  H.  Redhead,  assistant  manager  of  sales  of  the  National 
Malleable  Ca>tin.ii^  Company,  has  resigned  to  become  manager 
of  the  Reliance  Company,  Cleveland.  Ohio,  which  firm  has  re- 
cently been   orirani^ed   by   the   Reliance   Trust   Com]iaiiy   in   con- 


junction with  its  affiliated  companies,  the  Reliance  Savings  and 
Loan  Company  and  the  Reliance  Securities  Company.  These 
companies  are  engaged  in  various  banking  and  investment  activi- 
ties. Mr.  Redhead  was  born  in  Cleveland  in  1880  and  was 
graduated  from  Central  Pligh  School  of  that  cky  in  1899.  He 
began  his  career  as  an  office  boy  with  the  Xational  Malleable 
Castings  Company  and  worked  through  various  branches  of  the 
accounting  department  until  15  years  ago  when  he  entered  the 
sales  department.  He  was  lately  appointed  assistant  manager 
of  that  department.  For  several  years  Mr.  Redhead  has  been 
in  charge  of  the  advertising  carried  on  by  the  American  Malleable 
Castings  Association.  • 

F,  H.  Sautcr,  formerly  associate  editor  of  the  T.ocomotive 
Dictionary,  has  accepted  a  position  with  Ciibbs  &  Hill,  con- 
sulting engineers,  Pennsyhania  Station.  New  York  City.     His 

work  with  this  firm  will 
have  to  do  with  \ho  de- 
velopment of  railway 
ilectrif'ication.  Mr.  Sa>i- 
ter    was    born   in    Sche- 

~^^_  nectady.   N.  Y..    Febru- 

-00W^^^K^     ,  1.    1877,  was 

'l  ^^^^^V    '  educated    in    the   public 

>ch(«)ls  of  Sclieneciady. 

In  1894,  he  entered  the 

^«^^^^^^  (general    Electric    Com- 

•^t^Kr      ^^k  ''        i)any's  factory  and  coin- 

j^^      ^^^^  plcted  a  mechanical  en- 

'    'ij^mm       ^^^^Kt       ■    V-      gineering  course   under 

\  ^^^^V  M    ^^^^^V*    _  private  instruction  dur- 

■  : '^^^B j^m ^^^^^T  i<i?  the 
' '^^^B|V^^^^H^  period.     In 

^^jHW^Hpi^^  1900.    he    entered 

■^Ni^^^P^^  the      (ieneral      Electric 

.  ^  ^^^^  Comi)atiy's  drafting  de- 

,_.,_,  partment    and    in     1903 

F.    H.   Sauter  ,      ,  .  ,  , 

lie     worked     with     the 

Schenectadj-  Railway 
Company  as  assistant  master  mechanic.  In  the  fall  of  1904, 
he  served  with  the  Peckham  Manufacturing  Company,  Prince- 
ton, N.  v.,  as  electric  truck  designer.  In  1905,  he  entered  the 
services  of  the  .\merican  Locomotive  Company,  Schenectady, 
X.  Y.,  an<l  while  with  this  company  he  held  positions  as 
draftsman  and  designer  of  steam  locomotives,  electric  trucks, 
and  electric  locomotives,  and  as  electric  locomotive  and  truck 
estimating  engineer.  In  December,  1917.  he  entered  the  cm- 
ploy  of  the  Simnions-P.oardman  Publishing  Company  as 
associate  editor  of  the  Locomotive  Dictionary.  He  went  to 
the  Crown,  C"ork  tt  Seal  Company.  Baltimore,  in  May.  1918. 
and  in  July  of  that  year  was  made  >uper\is<»r  of  Trade  Ma- 
chinery and  in  April.  19J0.  .assistant  manager  of  the  machine 
erecting  department.  The  duties  of  this  position  included 
adjustment  of  machine  comi)laiuts  and  personal  visitation  of 
the  trade  in  the  entire  territory  east  of  the  Mississippi  and 
some  of  the  Western  states.  .       .     .       " 

George  R.  Henderson,  formerly  consulting  engineer  of  the 
Baldwin  Loc(jmotive  Works,  died  on  October  19,  at  Media,  Pa. 
He  was  born  on  January  14,  1861,  at  Philadelphia,  Pa.,  and  grad- 
uated from  Lauderback  .\ca<letiiy.  I'hiladelphia.  in  1S76.  Two 
\cars  later  he  began  railway  work  serving  consecutively  to  1887, 
as  apprentice,  draftsman  and  assistant  chief  draftsman  of  the 
Pennsylvania  Railroad  He  was  then  to  ^Iarch.  18')9,  with  the 
Xorfolk  &  Western  as  assistant  suiKfrintendent  of  the  Roanoke 
shoj)  and  mechanical  engineer,  l-'rom  March  to  July,  1899,  he 
was  with  the  Schenectady  Locomotive  Works,  and  from  July  of 
that  year  to  June.  1*X)1.  -erved  as  assistant  5UiK?rintendent  of 
motive  power  and  macliinery  of  the  Chicago  &  North  Western. 
Jle  was  then  assistant  superintendent  of  machinery  and  superin- 
tendent of  motive  power  of  the  .\tcliison,  Topeka  &  Santa  Fe 
until  August,  P^3.  The  following  year  he  became  a  consulting 
mechanical  engineer  at  Xew  York  and  in  1910  went  to  Erazil, 
serving  for  two  years  mi  the  railways  of  I'.razil.  He  then  re- 
turned to  the  United  States  to  become  consulting  engineer  of  the 
Baldwin  Locomotive  Works.  During  the  war  Mr.  Henderson 
was  consulting  engineer  to  the  Federal  Fuel  A<lmiiustration  in 
the  Philadelphia  district.  He  was  well  known  a^  the  author  of 
books  on  loccunotive  o|)eratioii  and  was  a  frequent  contributor 
to  the  railway  technical  [iress.  .         , 
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Reclaiming  Tools. — Illustrations,  prices  and  instructions  for 
figuring  prices  are  contained  in  a  16-page  catalogue  which  the 
Master  Tool  Company,  Cleveland,  Ohio,  has  recently  issued  pre- 
senting its  line  of  reclaiming  portable  pneumatic  tools. 

REa.AiMiNG  Portable  Pneumatic  Tools. — The  Master  Tool 
Company,  Cleveland,  Ohio,  has  recently  issued  a  16-page  illus- 
trated catalogue  and  price  list  presenting  its  line  of  reclaiming 
portable  pneumatic  tools,  their  parts,  and  special  tools,  also  in- 
structions for  figuring  prices. 

Tube  Welding  Machinery  and  F.\bricating  Equipment. — An 
illustrated  bulletin  listing  a  complete  line  of  machinery  for  pro- 
ducing welded  tubing  from  commercial  steel  sheets,  or  rolled 
strip  stock,  and  briefly  describing  the  procedure  has  been  recently 
issued  by  the  Davis-Bournonviile  Company,  Jersey  City,  N.  J. 

Weight  Cards. — The  American  Sheet  &  Tin  Plate  Company, 
Pittsburgh,  Pa.,  has  issued  a  new  and  revised  set  of  weight  cards 
covering  black  sheets,  galvanized  sheets,  and  formed  products. 
These  cards  are  14  in.  by  20  in,  in  size,  are  clearly  printed  and 
are  of  particular  value  to  all  buyers  and  users  of  sheet  steel. 

Metal  Spraying. — The  Schoop  Metal  Spraying  Process,  a 
means  by  which  metallic  coatings  of  any  kind  may  be  sprayed 
onto  any  surface,  is  fully  described  and  illustrated  in  an  interest- 
ing booklet  of  16  pages,  recently  issued  by  the  Metals  Coating 
Company  of  America,   Philadelphia,   Pa. 

Belting. — A  stmimary  of  efficiency  tests  on  various  types  of 
belting  and  two  interesting  charts  showing  slack  of  belt  at  point 
of  slip-off  and  comparative  efficiencies  of  various  types  of  belts, 
as  well  as  a  price  list  of  Lion  Paw  belting,  are  included  in  a 
10-page  booklet  entitled  "Cutting  the  Unreckoned  Costs,"  re- 
cently issued  by  R.  D.  Skinner  &  Co.,  New  York. 

Spray-Painting. — The  De  Vilbiss  Manufacturing  Company, 
Toledo,  Ohio,  has  recently  issued  an  interesting  folder  describing 
its  portable  spray-painting  system  for  spray-painting  houses,  build- 
ing interiors  and  exteriors,  railway  equipment,  bridges,  ships  and 
all  kinds  of  large  or  stationary  work.  Clear-cut  illustrations  of 
the  various  outfits  are  shown,  as  well  as  photographs  illustrating 
the  performance  and  adaptability  of  the  De  Vilbiss  equipment. 

Power  Pipe  Machines. — Valuable  data  and  information  re- 
garding the  care  and  use  of  dies  for  threading  pipe,  as  well  as 
a  very  interesting  illustrated  story  of  business  and  pleasure  in 
which  the  pipe  machine  is  compared  to  the  automobile,  are  pre- 
sented in  a  54-page  booklet  entitled  "Don't  Let  it  Happen  to  You," 
issued  by  the  Williams  Tool  Corporation,  Erie,  Pa.  This  booklet 
is  offered  in  an  endeavor  to  educate  and  instruct  operators  of 
power  pipe  machines  for  better  threads  and  greater  production. 

High-speed  Steel. — The  Vanadium  Alloys  Steel  Company, 
Latrobe,  Pa.,  has  recently  issued  an  interesting  four-page  folder 
illustrating  most  forcibly  the  heavy  cuts  which  may  be  taken  with 
Red  Cut  Superior  High-speed  Steel.  The  inside  pages  of  the 
folder  are  devoted  to  a  large  scale  photograph  showing  the  tool 
post,  roughing  tool  and  chip  taken  in  a  recent  test  of  the  new 
60-in.  Houston,  Stanwood  &  Gamble  engine  lathe.  In  this  test  a 
16-in.  alloy  steel  forging  was  reduced  to  12J4  in.  in  diameter, 
using  a  %-in.  feed  at  the  rate  of  15  ft.  per  min. 

Belt  Lacing. — The  Flexible  Steel  Lacing  Company,  Chicago, 
has  endeavored  to  eliminate  the  exhaustive  technical  formulas 
common  to  belting  problems,  and  to  simplify  old  practices  with 
proven  modern  methods  by  incorporating  the  most  important 
phases  of  practical  belting  practices  in  separate  chapters  in  a 
64-page  booklet,  entitled  "Short  Cuts  to  Power  Transmission." 
The  data  given,  while  simple,  is  accurate  and  reliable  and  will 
be  of  value  to  both  the  engineer  and  to  the  man  who  includes 
an  occasional  engineering  problem  with  his  other  work. 

ZiN-Ho  Portable  Air  Compressors. — Under  this  title  The 
Mundie  Manufacturing  Company,  Peru.  111.,  has  issued  a  16-page 
booklet  describing  its  line  of  portable  air  compressors,  either 
gasoline  engine  or  electric  motor  driven,  ranging  in  capacity  from 
eight  cubic  feet  of  free  air  per  minute  to  230  cubic  feet  of  free 


air  per  minute.  The  outfits  are  mounted  on  channel  steel  frames 
with  steel  wheels  and  all  of  the  units  may  be  supplied  with  flange 
wheels  for  railroad  use,  for  use  in  car  repair  yards,  cleaning  and 
painting  bridges,  drilling  rock  for  the  installation  of  telegraph 
poles,  etc 

The  Tank  Car. — An  unusually  important  catalog  which  wiil 
be  of  interest  to  owners  and  users  of  tank  cars  has  bet;i 
issued  by  the  Pennsylvania  Tank  Line,  Sharon,  Pa,  In  addition 
to  illustrations  and  specifications  of  cars  as  made  by  the  Pennsyl- 
vania Tank  Car  Company,  the  catalogue  contains  considerable  get;- 
eral  information,  such  as  the  A.  R.  A.  standards  and  specifica- 
tions for  tank  cars,  interchange  rules,  mileage,  demurrage,  car 
accounting  records,  regulations  for  the  transportation  of  inflam- 
mable and  other  dangerous  liquids,  safety  appliance  standard,  and 
gage  tables  for  contents  of  tank  cars. 

Chucks. — "Chucks  and  Their  Uses"  is  the  title  of  a  very  in- 
teresting and  instructive  booklet  issued  by  the  Skinner  Chuck 
Company,  New  Britain,  Conn.  The  booklet  begins  with  a  his- 
tory of  chucks  and  the  story  of  their  development.  Then  the 
various  types  of  chucks  and  their  uses  are  taken  up,  each  type 
being  explained  separately  and  in  detail.  Suggestions  are  offered 
regarding  the  proper  way  to  fit  a  chuck  to  a  lathe  and  the  care 
of  the  chuck.  An  interesting  feature  of  the  booklet  is  a  number 
of  succinct  and  homely  "don'ts"  that  should  be  of  interest  to 
every  practical  user  of  chucks. 

Railway  Cars  for  Export  and  Domestic  Use. — A  very  com- 
plete catalogue  of  railway  cars  of  both  export  and  domestic  types 
has  been  issued  by  the  joint  export  sales  offices  of  the  Magor 
Car  Corporation  of  New  York  and  the  National  Steel  Car  Cor- 
poration, Ltd.,  of  Hamilton,  Ontario,  Canada.  The  book  is  well 
illustrated  and  metric  equivalents  of  all  dimensions  are  given. 
A  private  cable  code  is  also  included  for  the  convenience  of  cus- 
tomers. It  is  planned  to  issue  other  editions  later  in  Spanish, 
Portuguese  and  French.  This  catalog  contains  155  pages,  9  in. 
by  13  in.,  and  is  well  printed  and  bound. 

Thermalloy  High  Temperature  Castings. — Under  this  title 
the  Electro  Alloys  Company,  Cleveland,  Ohio,  has  issued  a  cir- 
cular describing  the  properties  and  uses  of  Thermalloy,  a  high 
chromium  alloy  which  remains  unchanged  under  drastic  thermal 
conditions.  Its  ability  to  withstand  high  temperatures  for  long 
periods  with  freedom  from  oxidation,  bending,  warping  and  crack- 
ing on  alternate  heating  and  cooling  and  the  ability  to  cast  it  in 
thin  sections  makes  it  particularly  adaptable  for  carbonizing  and 
annealing  boxes,  lead,  cyanide  and  salt  pots,  pyrometer  protection 
tubes,  automatic  stoker  parts  and  other  objects  subjected  to  high 
temperature.  The  material  is  also  readily  formed  and  is  machined 
without  difficulty. 

Roundhouse  Repair  Facilities. — The  current  issue  (No.  29) 
of  the  Progress  Reporter,  a  booklet  issued  by  the  Niles-Bement- 
Pond  Company,  New  York,  is  the  first  of  a  series  of  six  special 
railroad  numbers  to  be  published  by  the  company  at  intervals  of 
a  few  months.  It  contains  interesting  and  valuable  data  regarding 
engine  terminals  and  terminal  layouts ;  also  carefully  prepared 
machine  tool  lists,  with  recommendations  for  the  arrangement  of 
such  tools  and  facilities.  Several  roundhouse  and  repair  shop 
layouts  are  included,  together  with  a  number  of  clear-cut  illus- 
trations showing  machine  tool  equipment  in  actual  operation  in 
locomotive  terminals  throughout  the  country,  all  of  which  add 
to  the  attractiveness  of  this  issue.  The  five  succeeding  numbers 
will  cover  the  following :  Smith,  Hammer  Shop  and  Foundry ; 
Running  Gear  Repair;  Boiler  and  Tank  Shop;  Miscellaneous 
Machines,  Repair  Department,  and  Car  Repair  Department. 

Superheaters  for  Small  Ix)comotives. — The  advantages  de- 
rived from  the  u.«e  of  superheated  steam  are  recognized  so 
generally  by  railroad  motive  power  officers  that  it  would  seem 
hardly  necessary  again  to  call  attention  to  them.  Gains  equivalent 
to  those  obtained  from  *he  application  of  superheaters  to  large 
railroad  locomotives  are  being  realized  on  small  industrial  loco- 
motives of  40  ton  weight  or  under  such  as  are  used  around  in- 
dustrial plants,  in  quarries,  gravel  pits,  mines,  logging  operations, 
construction  work,  etc.,  but  as  the  owners  of  locomotives  of 
these  types  are  usually  not  so  familiar  with  the  details  of  loco- 
motive design  as  are  railroad  motive  power  officers,  super- 
heaters have  not  been  so  generally  used  on  their  motive  power. 
Bulletin  No.  9  of  the  Superheater  Company  shows  what  has 
already  been  accomplished  in  the  industrial  field  and  will  be  of 
interest  to  anyone  who  is  responsible  for  the  purchase  or  opera- 
tion of  small  industrial  locomotives. 
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The 

Planer  Type 

Milling  Machine 


An  article  in  this  issue  describing  the  machine  operations 
performed   on   a    four-head,   planer   type  milling   machine, 

recently  installed  in  the  Beech  Grove 
shops  of  the  Big  Four,  will  be  read 
with  interest  by  railroad  machine  shop 
men.  While  this  type  of  machine  has 
demonstrated  its  value  before  in  rail- 
road shops,  it  has  by  no  means  come  into  the  general  use 
that  would  seem  warranted  by  the  production  secured.  For 
the  quantity  machining  of  certain  locomotive  and  car  parts, 
no  more  productive  tool  can  be  used.  The  article  in  ques- 
tion shows  how  locomotive  driving  boxes  and  crossheads  are 
machined  on  this  miller  in  one-third  to  one-quarter  of  the 
time  formerly  required  on  a  planer.  This  does  not  mean 
that  the  milling  machine  is  always  more  effective  than  the 
planer  because,  for  many  operations,  the  planer  is  the  more 
adaptable  tool.  Also,  when  single  p>arts  are  to  be  machined, 
the  time  required  to  set  up  and  perform  the  operation  on  a 
planer  is  less  than  when  setting  up  the  work  on  a  Ailling 
machine  and  getting  milling  cutters  of  the  required  shape 
and  size  to  perform  the  work.  For  the  quantity  production 
of  many  duplicate  parts,  however,  the  milling  machine  can- 
not be  equaled. 

Three  important  advantages  of  the  planer  type  milling 
machine  are  the  large  proportion  of  total  power  used  in 
removing  metal,  a  cutting  c^eration  which  is  continuous,  and 
the  reduction  in  time  required  for  tool  setting  and  grinding. 
It  is  obvious  that  with  a  considerable  number  of  cutting 
e>lges  working  at  the  same  time  the  milling  cutter  can  remove 
metal  much  faster  than  any  tool  having  but  a  single  cutting 
edge  and  experience  has  demonstrated  that  milling  machine 


work  possesses  the  advantages  of  both  accuracy  and  high 
production.  There  seems  little  question  that  one  way  to 
increase  the  productive  capacity  of  many  medium  and  large 
sized  railroad  shops  would  be  by  the  more  general  use  ai 
planer  type  milling  machines  to  perform  duplicate  machine 
operations  on  locomotive  and  car  parts. 


Production 
Machine 
Forging 


In  most  railroad  repair  shops  the  blacksmith  departments 
occupy  a  less  important  position  than  formerly,  due  to  the 

greatly  increased  use  of  the  autoge- 
nous cutting  and  welding  process.  In 
one  line  of  endeavor,  however,  the 
blacksmith  shop  is  more  than  holding 
its  own  and  that  is  in  the  quantity 
production  of  locomotive  and  car  parts,  made  on  forging 
machines.  In  fact,  the  general  impression  gained  by  visiting 
a  modern  railroad  blacksmith  shop  is  that  the  most  efficient 
production  methods  have  been  developed  in  machine  forging 
work.  Bolts  are  being  made  in  great  numbers  and  all  sizes. 
Truck  cross-ties,  draft  sills,  reinforcement  channels,  draw- 
bar yokes,  air  brake  levers  and  rods,  and  literally  hundreds 
of  small  parts  for  use  on  locomotives  and  cars,  are  being 
produced  in  quantity  by  efficient  forging  machines  at  a  rea- 
sonable cost.  The  quality  of  this  work  is  excellent  and  its 
cost  compares  favorably  with  that  of  other  methods  of  man- 
ufacture. Elsewhere  in  tliis  issue  is  an  article  on  machine 
forging  practice  at  the  Elizabethport  shops  of  the  Central 
of  New  Jersey  in  which  four  typical  forging  machine  opera- 
tions are  described  in  detail,  .showing  the  dies  used  and  the 
sequence  of  operations.     This  article  will  be  of  interest  to 
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railroad  men  employed  in  blacksmith  shops  and  others  con- 
cerned in  the  production  secured  with  forging  machines. 
Oftentimes  great  mechanical  ingenuity  and  knowledge  of 
the  flow  of  metal  under  pressure  is  displayed  in  the  design  of 
forging  machine  dies  and  railroad  men  deserve  much  credit 
for  the  present  development  of  this  art.  More  or  less  com- 
plicated parts  are  made  at  a  single  blow  and,  taken  all 
together,  almost  no  part  of  railroad  blacksmith  shop  work 
exceeds,  either  in  interest  or  value,  that  done  on  forging 
machines. 


in  dimensions  of  older  drawings  to  fit  such  details  to  the 
size  of  the  firebox  and  provide  the  necessary  clearances.  la- 
stead  of  considering  this  as  a  subject  of  minor  importance 
and  entrusting  it  to  a  man  who  knows  only  partially  wh  it 
he  is  doing,  the  air  inlet  proportions  should  have  the  OMisi  }- 
eration  of  the  best  informed  engineer. 


Specialized 

Training  vs. 

Apprenticeship 


In  discussing  apprenticeship,  a  shop  superintendent  stated 
recently  that  he  was  disappointed  because  so  few  satisfac- 
tory apprentices  could  be  induced  to 
enter  the  course.  The  majority  of 
applicants  were  foreigners,  who  proved 
very  slow  to  learn  and  would  have 
been  rejected  except  for  the  fact  that 
competent  mechanics  were  badly  needed  and  it  was  desirable 
to  tram  as  many  as  possible.  This  is  not  an  unusual  condi- 
tion. It  will  be  remembered  that  a  survey  made  by  the 
Railroad  Administration  showed  a  very  low  ratio  of  appren- 
tices to  mechanics  throughout  the  country.  There  is  still  a 
demand  for  men  with  all-round  training  and  always  will  be, 
for  it  is  from  this  class  that  foremen  should  be  recruited. 
On  the  other  hand,  if  the  apprentice  course  cannot  supply 
the  required  number  of  skilled  mechanics  some  other  means, 
such  as  part-time  instruction,  should  be  provided  for  train- 
ing promising  employees  in  order  to  develop  efficient  workers 
in  each  special  field.  Would  not  the  benefits  obtained  in 
increased  output  and  the  flexibility  of  the  organization  justify 
the  small  expenditure  necessary  to  carry  out  such  a  plan? 


Air  Area 

Through  Grates 

and  Ash  Pans 


It  is  unfortunately  a  very  common  characteristic  of  human 
nature  to  place  small  value  upon,  and  to  give  scant  considera- 
tion to,  those  things  that  are  common 
and  cost  but  little  money  or  effort  to 
obtain,  while  those  which  are  expensive 
are  highly  prized.  "With  the  steadily 
mounting  costs  of  fuel  there  is  an  in- 
creasing attention  being  given  to  the  subject  of  economies 
in  its  use  and  much  is  said  and  written  on  fuel  conserva- 
tion. In  considering  the  design  of  locomotives  for 
economical  operation,  careful  consideration  is  given  to  the 
grate  area,  the  firebox,  the  arrangement  of  heating  surfaces 
and  the  probable  savings  which  might  result  from  the  adop- 
tion of  various  devices.  These  points  are  of  prime 
importance  and  are  worthy  of  even  more  consideration  than 
they  oftentimes  receive.  However,  the  fact  that  coal  cannot 
be  burned  without  an  adequate  supply  of  oxygen  must  not 
be  overlooked.  Although  it  is  not  necessary  to  purchase 
air,  provision  must  be  made  for  its  access  to  the  fuel  bed. 
This  means  that  there  must  be  openings  of  a  proper  size 
through  the  grates  and  through  the  ash  pan. 

As  an  illustration  of  the  air  requirements,  consider  a  mod- 
em Mikado  freight  locomotive  having  70  sq.  ft.  of  grate 
area  in  which  the  attempt  is  made  to  bum  coal  of  12,000 
B.  t.  u.  heating  capacity  at  the  rate  of  120  lb.  per  sq.  ft.  of 
grate  per  hour.  This  is  equivalent  to  2  1/3  lb.  of  coal  per 
sec.  and  as  it  is  necessary  to  fumish  approximately  one 
pound  of  air  for  every  1,000  B.  t.  u.  in  a  pound  of  coal, 
this  means  an  air  supply  of  28  lb.,  or  368  cu.  ft.  per  sec. 
at  a  temperature  of  62  deg.  F.  While  it  may  be  possible 
to  draw  sufficient  air  into  the  firebox  at  moderate  rates  of 
combustion,  at  the  higher  rates  the  supply  is  frequently 
decidedly  inadequate  and  this  becomes  the  controlling  factor 
when  forcing  locomotives  to  their  maximum  capacity.  The 
design  and  proportions  of  grates  and  ash  pans  are  too  fre- 
quentlv  left  to  any  draftsman  who  can  make  slight  changes 


Experimental  data  have  conclusively  shown  that  the  gain 
in  evaporation  obtained  by  increasing  the  length  of  the  tul  os 

beyond    a    certain    amount    is    by   no 

Length  of  Tubes    means  proportional  to  the  increase  in 

and  Combustion      the   amount   of  heating  surface.     For 

Chambers  example,  an  increase  in  the  length  of 

2>^-in.  tubes  from  20  ft.  to  25  ft.  adds 
only  about  5  per  cent  to  their  evaporative  capacity  despite 
the  fact  that  their  heating  surface  is  increased  25  per  cent. 
For  additional  increase  in  length  the  gain  in  evaporative 
capacity  is  even  proportionately  less.  In  a  boiler  having 
2  34 -in-  tubes,  25  ft.  long,  the  evaporation  taking  place  from 
the  last  2  ft.  next  to  the  smokebox  is  only  atxHit  10  per 
cent  as  much  as  from  the  first  2  ft.  next  to  the  firebox.  For 
the  best  results  the  length  of  the  tubes  should  not  be  more 
than  120  times  the  inside  diameter,  or  about  20  ft.  for  tubes 
of  254  in-  outside  diameter.  With  tubes  of  this  length  there 
will  be  sufficient  space  for  an  ample  combustion  chamber  in 
all  boilers  of  long  wheel-base  locomotives.  The  value  of  the 
more  complete  combustion  and  the  better  mingling  of  the 
gases  before  they  enter  the  tubes,  and  also  the  high  value  of 
the  evaporative  surfaces  of  a  combustion  chamber  which  are 
obtained  from  the  use  of  this  valuable  extension  of  the  fire- 
box volume  are  quite  generally  recognized  today. 

These  points  were  unfortunately  not  as  well  known  a  few 
years  ago  and  as  a  result  many  comparatively  modern  loco- 
motives have  boilers  in  which  the  tubes  are  longer  than  they 
should  be;  In  such  cases  when  extensive  overhauling,  in- 
cluding considerable  boiler  work,  becomes  necessary,  it  would 
be  wise  to  consider  whether  the  expense  involved  in  short- 
ening the  tubes  and  adding  to  the  length  of  the  combustion 
chamber  would  not  so  increase  the  steaming  capacity  and 
reduce  the  fuel  consumption  as  to  render  probable  a  large 
return  on  the  money  expended  in  making  the  changes. 


Aluminum  Parts 

for 

Locomotives 


Ordinary  aluminum  has  been  used  very  little  in  engineering 
work.    The  lightness  of  the  metal  is  a  great  advantage  for 

certain  purposes,  but  this  is  outweighed 
by  the  low  strength  and  small  ductility. 
Aluminum  weighs  about  one-third  as 
much  as  steel  and  has  about  one-third 
the  strength  of  mild  steel  so  that  parts 
designed  to  resist  equal  tensile  stresses  would  weigh  about 
the  same  whether  made  of  aluminum  or  steel.  During  the 
war  investigators  in  England  devoted  considerable  attention 
to  experiments  with  aluminum  alloys.  Some  remarkable  re- 
sults were  achieved,  the  details  of  which  have  recently  been 
made  public.  It  was  found  that  the  characteristics  of  alu- 
minum are  affected  to  a  marked  degree  by  the  addition  of 
small  amounts  of  other  metals.  By  changing  the  amounts 
of  alloying  elements  added,  material  has  been  produced  that 
is  little  heavier  than  aluminum  and  as  strong  as  mild  steel 
and  with  equal  fatigue  resisting  properties. 

One  of  the  aluminum  alloys  which  is  suitable  for  use  at 
ordinary  temperatures  consists  of  aluminum  with  about  1^ 
per  cent  of  zinc  and  2}^  to  3  per  cent  of  copper.  The  tensile 
strength  of  this  alloy  is  44,000  lb.,  the  elongation  4  per  cent 
in  two  inches  and  the  density  3.0.  The  aluminum-zinc  allo^s 
show  a  considerable  decrease  in  strength  as  temperature  in- 
creases, but  special  compositions  have  been  developed  to 
overcome  this  tendency.  An  alloy  of  aluminum  with  4  per 
cent  of  copper,  2  per  cent  of  nickel  and  1^  per  cent  of 
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magnesium  shows  a  tensile  strength  of  52,000  lb.  per  square 
inch  at  normal  temperature,  which  decreases  only  to  44,000 
lb.  at  250  deg.  C.  (482  deg.  F.).  This  material  can  be 
forged  or  rolled. 

The  work  completed  up  to  this  time  probably  marks  only 
the  beginning  of  the  development  of  aluminum  alloys,  but 
even  so  it  may  open  new  possibilities  in  the  design  of  loco- 
motives; for  example,  if  the  weight  of  crossheads  and  pistons 
could  be  reduced  one-third  by  the  use  of  these  metals,  the 
problem  of  counterbalancing  would  no  longer  be  so  trouble- 
some. Relative  cost  is,  of  course,  a  factor  that  must  be  con- 
sidered and  parts  made  of  aluminum  alloys,  in  spite  of  their 
light  weight,  would  be  several  times  as  expensive  as  steel. 
However,  where  the  weights  of  the  reciprocating  parts  are  a 
serious  factor,  the  application  of  aluminum  alloys  may  prove 
to  be  justified. 


Save  Labor 

in  Refitting 

Hose 


One  of  the  most  familiar  operations  in  the  air  brake  depart- 
ments, especially  of  car  repair  shops,  is  the  dismantling  and 

assembling  of  air  brake  hose.  On  the 
locomotive  side,  signal  and  steam  heat 
hose  also  have  to  be  refitted  as  fast 
as  the  hose  become  worn  out  or 
defective.  At  certain  small  points 
practically  all  dismantling  and  refitting  is  done  by  hand 
and,  where  the  number  of  hose  involved  is  small,  this  meth- 
od is  probably  entirely  satisfactory.  At  other  points,  home- 
made devices  of  various  sorts  have  been  devised  and  used 
with  more  or  less  success.  At  large  shops,  however,  where 
the  number  of  hose  to  be  dismantled  and  refitted  often 
amounts  to  several  hundred  or  even  thousands  each  month, 
it  is  obviously  poor  economy  to  do  the  work  by  hand  or  with 
inefficient,  home-made  devices. 

For  the  purpose  of  dismantling  and  assembling  air,  signal 
and  steam  heat  hose,  a  special  machine  has  been  developed 
with  a  view  to  combining  the  desirable  features  of  ease  of 
operation  and  high  production.  It  is  said  that  w'ith  this 
machine  one  operator  can  cut  the  clamp  bolts  on  140  hose 
in  20  min.,  dismantle  these  hose  in  40  min.,  and  reassemble 
new  hose  complete,  applying  clamp  bolts  and  nuts  at  the 
rate  of  30  hose  ready  for  service,  in  60  min.  With  such  a 
production  the  machine  should  have  no  difficulty  in  paying 
a  considerable  return  above  interest  and  depreciation  charges 
and  prove  a  profitable  investment  in  any  railroad  shop  faced 
with  the  problem  of  dismantling  and  assembling  large  num- 
bers of  air,  signal  and  steam  heat  hose. 


down.  The  need  for  reliability  in  the  power  house  is  recog- 
nized, but  economy  in  the  production  of  power  unfortunately 
seems  to  receive  only  spasmodic  attention  and  wasteful  con- 
ditions may  continue  for  a  long  time  without  being  detected, 
as  the  following  incident  shows. 

At  a  certain  large  railroad  sh(^  it  became  necessary  to  allo- 
cate the  cost  of  power  to  various  departments.  To  do  this  the 
coal  used  was  weighed,  an  average  value  for  evaporation  was 
assumed,  and  the  steam  was  apportioned  on  the  basis  of  the 
theoretical  consumption  of  the  various  engines,  compressors 
and  pumps.  The  result  did  not  check  with  the  measured 
power  output  and  study  showed  that  the  actual  efficiencies  of 
both  boilers  and  prime  movers  were  far  lower  than  what 
should  have  been  obtained.  The  entire  plant  was  later  over- 
hauled to  correct  the  wasteful  condition. 

The  cost  of  producing  power  is  a  considerable  item  in  any 
shop  and  economy  in  fuel  should  be  given  close  attention.  It 
is  interesting  to  note  the  opinion  of  a  recognized  authority  on 
boiler  plant  efficienc}%  who  recently  stated  that  a  large  ma- 
jority of  plants  possess  and  operate  too  many  boilers, 
often  twice  as  many  as  necessar}-.  When  conditions  seem  to 
demand  additional  boilers,  it  is  always  advisable  to  look 
carefully  into  the  efficiency  of  those  already  in  use.  Power 
houses  as  a  rule  have  a  large  overload  capacity  and  additions 
to  the  boiler  plant  should  not  be  necessary'  except  when  other 
shop  facilities  are  enlarged. 


Comprehensive 

Electrification 

Again  Proposed 


Don't  Neglect 

the 
Power  House 


The  power  house  is  generally  recognized  as  a  vital  part  of 
every  shop  plant.     Practically  every  important  operation  is 

dependent  on  this  source  of  energy. 
Placed  out  of  the  way,  often  some  dis- 
tance from  other  shop  buildings,  the 
power  house  is  likely  to  receive  only 
casual  attention  from  the  shop  executive 
so  long  as  everything  runs  smoothly.  Unless  the  entire  equip- 
ment in  the  plant  and  throughout  the  shops  is  carefully 
watched,  a  gradual  decrease  in  efficiency  and  an  increase  in 
wasted  power  is  certain  to  occur.  Some  day  when  the  shop  is 
being  worked  to  its  full  capacity,  it  is  found  that  the  boilers 
cannot  supply  the  demand  for  power.  The  general  foreman 
is  concerned  primarily  with  shop  output.  When  he  finds 
output  hampered  by  the  power  house,  he  is  anxious  to  correct 
the  condition  at  once  and  is  ver>'  likely  to  do  it  in  the  most 
direct  and  obvious  way — ^by  adding  to  the  capacity  of  the 
boiler  plant. 

Probably  the  majority  of  shop  foremen  would  resent  the 
suggestion  that  they  do  not  give  the  proper  attention  to  the 
power  house.  It  is  true  that  in  making  the  rounds  of  the 
plant  they  see  the  engineer  and  make  sure  that  the  plant  is 
meeting  demands  and  that  there  is  no  danger  of  shutting 


During  the  past  two  years  a  staff  of  engineers  has  been  en- 
gaged in  investigating  the  possible  economies  that  might  be 

effected  by  a  comprehensive  system  for 
the  generation  and  distribution  of  elec- 
trical energy  in  the  North  Atlantic 
states.  The  work  was  initiated  and 
directed  .  by  W.  S.  Murray,  formerly 
electrical  engineer  of  the  New  York,  Ne,v  Haven  &  Hartford. 
One  of  the  principal  features  of  the  proposed  plan  is  the 
electrification  of  19,000  miles  of  track  at  a  cost  estimated 
between  $400,000,000  and  $500,000,000.  Despite  this 
enormous  capital  expenditure  a  saving  of  14  per  cent  on  the 
investment  is  claimed  for  this  so-called  suj)erpower  system. 

This  is  not  the  first  time  that  such  statements  have  been 
made  with  regard  to  com,prehensive  schemes  for  electrifica- 
tion. Nevertheless  the  investigation  of  specific  cases  has 
shown  that  the  savings  claimed  could  not  be  realized  in 
practice  and  that  the  economies  resulting  from  electric  opera- 
tion were  not  sufficient  to  warrant  the  large  investment  nec- 
essary except  under  very  special  conditions.  The  present 
plan  is  unique  in  proposing  an  interconnected  system  of 
steam  and  hydro-electric  power  plants  to  serve  the  railroads 
and  industries.  By  this  method  it  is  claimed  that  one  kilo- 
watt hmir  could  be  delivered  at  the  sub-station  for  the  equiv- 
alent of  two  pounds  of  coal,  or  at  a  cost  of  one  cent  per 
kilowatt  hour. 

Assuming  that  the  efficiency  claimed  for  the  su|>erpower 
plants  can  be  maintained,  it  is  interesting  to  follow  the  rea- 
soning by  which  the  authors  of  the  report  reached  the  con- 
clusion that  the  system  would  save  nearly  60  per  cent  of  the 
coal  now  used  by  the  locomotives.  The  efficienc}-  of  the 
sub-station  is  assumed  to  be  85  per  cent,  the  distribution  90 
per  cent,  and  of  the  electric  locomotive  82.5  per  cent.  The 
output  of  the  locomotive  is  therefore  63  per  cent  of  the  sub- 
station input,  making  the  equivalent  coal  rate  3.18  lb.  per 
kilowatt  hour.  The  coal  per  kilowatt  hour  of  the  locomotive 
is  assumed  to  be  7.5  lb.,  which  makes  the  saving  for  the 
electric  locomotive  57.6  per  cent.  This  figure  for  locomo- 
tive coal  consumption  is  altogether  too  high  even  for  satu- 
rated steam  engines,  being  almost  identical  with  the  value 
obtained  under  unfavorable  conditions  with  saturated  steam 
locomotives  on  the  Chicago,  Milwaukee  &  St.  Paul.  If  the 
method  used  in  computing  the  equivalent  coal  consumption 


736 


RAILWAY  MECHANICAL  ENGINEER 


Vol.  95,  No.  12 


under  electric  operation  is  applied  to  the  steam  locomotive, 
the  result  is  quite  different.  An  efficient  modern  locomotive 
uses  about  2.5  lb.  of  coal  per  horsepower  hour  output  while 
working.  Standby  losses,  firing  up,  etc.,  increase  this  to 
3.09  lb.  per  horsepower  hour,  or  4.14  lb.  per  kilowatt  hour. 
On  this  basis  the  saving  by  electrification  would  be  only  23 
per  cent. 

It  is  not  feasible  to  discuss  the  other  sections  of  the  re- 
port at  length.  The  example  given  above  will  serve  to  show 
that  the  authors  did  not  take  the  trouble  to  inform  them- 
selves of  the  capability  of  the  modem  steam  locomotive. 
Much  of  the  information  presented  is  valuable,  but  the  re- 
port suffers  irom  a  manifest  tendency  to  favor  the  electric 
locomotive  and  not  do  justice  to  the  steam  locomotive. 


COMMUNICATIONS 


Car  Wheel  Grinding  Data  Desired 

Asuncion,  PAmxcuAY.  South  America. 

To  THE  Editor: 

Our  locomotive  and  car  shops  are  equipped  with  a  car 
wheel  grinding  machine,  manufactured  by  Messrs.  Miller  & 
Co.,  Ltd.,  Edinburgh.  The  working  velocities  of  the  grind- 
ing' wheels  and  chilled  cast  iron  car  wheels  ground  are 
1400  and  14  r.p.m.  respectively  and  it  takes  from  seven  to 
eight  hours  to  grind  a  pair  of  wheels.  The  grinding  wheels 
used  are  made  by  the  Carborundum  Company,  Ltd.,  size  16 
in.  by  1>4  in.,  grit  24,  grade  Hx,  bond  H.D.,  with  a  recom- 
mended operating  speed  of  1,194  r.p.m. 

I  read  scwne  time  back  in  the  Railway  Mechanical  Engi- 
neer (June,  1920,  pages  356  and  357)  that  the  average  time 
should  be  3S  min.  including  setting  up. 

I  shall  be  ver>'  much  obliged  if  you  will  kindly  let  me 
have  details  of  grinding  wheels  used  during  the  tests  tabu- 
lated bv  you  in  the  article  referred  to.  E.  Thomas, 

'  General   Manager.  Central   Railway   of   Paraguay. 

The  writer  of'the  above  letter  requests  data  regarding 
certain  specific  car  wheel  grinding  tests,  but  would  doubtless 
be  ?lad  to  benefit  by  the  experience  of  any  American  rail- 
road man  familiar  with  the  practice  of  grinding  chilled  cast 
iron  car  wheels.  Railroad  men  in  this  country  should  co- 
operate with  each  other  and  with  fellow  workers  in  foreign 
countries  just  as  much  as  possible.  Mr.  Thomas  would 
probably  be  interested  to  know  the  particulars  of  methods 
used  in  American  railroad  shops  to  increase  the  output  on 
car  wheel  grinding  and  the  Railway  Mechanical  Engineer 
will  be  glad  to  transmit  to  him  data  regarding  the  type  of 
grinding  machine  used,  number  of  wheels  ground  per  hour, 
relative  abrasive  and  car  wheel  speeds,  depth  of  cut,  and 
anv  other  information  found  by  our  readers' to  provide  greater 
car  wheel  grinding  machine  production. — Editor, 


be  of  heavy  and  rigid  design,  capable  of  withstanding  rough 
usage  and  at  the  same  time  turn  out  work  to  precision.  The 
machine  must  also  be  adapted  to  the  work  ordinarily  required 
of  it.  It  is  a  mistake  to  continue  the  use  of  antiquated,  time- 
consuming  machinery  ifi  the  shop,  occupying  space  that  is 
at  a  premium,  wljere  n  modem  machine  capable  of  turning 
out  more  accurate  work  at  a  much  more  rapid  rate  ought  to 
be  installed. 

During  the  war,  when  deliver)*  of  material  was  uncertain 
and  when  prices  were  fluctuating,  a  quotation  did  not  amount 
to  much,  especially  where  used  for  an  estimate.  However, 
even  at  the  preset  time  when  prices  appear  to  again  be 
dropping  to  normal,  requests  for  quotations  should  state  the 
probable  date  when  such  quotations  would  be  used.  It  is 
often  difficult  in  working  up  a  budget  to  judge  just  when  a 
machine  may  be  purchased,  but  it  would  be  a  good  plan 
to  so  advise  the  manufacturer  in  order  that  he  could  quote 
accordingly. 

As  to  the  sending  of  a  representative  of  the  manufacturer 
to  the  railroad  contemplating  the  purchase  of  machinery, 
ordinarily  such  a  trip  is  unnecessary  as  the  mechanical  offi- 
cials of  a  railroad  know  pretty  well  what  their  requirements 
are.  Of  course,  where  an  entirely  new  installation  is  planned 
it  no  doubt  would  be  advantageous  to  have  a  machine  repre- 
sentative on  the  ground  who  has  had  experience  in  planning 
and  locating  machinery  to  the  best  advantage  for  handling 
material  in  the  railroad  shop.  F.  G.  Lister, 

Mech'anical  Engineer.  EI  Paso  &•  Southwestern. 


NEW  BOOKS 

Air  Brake  Association  Proceedings  for  1921.  F.  M.  Nellis,  secre- 
tary, 165  Broadway,  New  York.  200  pages,  6  in.  by  9  iu. 
Bound  in  cloth. 

In  lieu  of  the  twenty-ninth  annual  convention,  which  was 
postponed  on  account  of  railroad  business  conditions,  the 
Executive  Committee  of  the  Air  Brake  Association  held  an 
open  meeting  at  Chicago  on  May  3  and  4,  1921,  at  which  time 
the  necessary  business  of  the  association  was  transacted  and 
the  reports  and  papers  presented  in  abstract  only,  discussion 
being  postponed  until  next  year's  convention. 

The  proceedings  of  this  meeting  include  the  following  re- 
ports and  papers:  Recommended  Practice;  Tests  cf  Steam 
Heating  Apparatus  on  Locomotives  and  Passenger  Trains, 
Montreal  Air  Brake  Club;  Terminal  Tests  to  Insure  Effec- 
tive as  Well  as  Operative  Brakes,  Pittsburgh  Air  Brake  Club; 
Schedule  "UC"  Brake  Equipment;  Brake  Pipe  Vent  Valve, 
Central  Air  Brake  Club;  Air  Consumption  of  Locomotive 
Auxiliar\'  Devices;  and  Triple  Valve  Repairs,  Northwest  Air 
Brake  Club.  In  addition  to  the  committee  reports  and  papers, 
the  reports  of  the  officers  and  a  list  of  members  are  included. 


Comment   on  the   Purchase  of  Machine  Tools 

El   Paso,   Texas. 

To  THE  Editor: 

Your  editorial  in  the  October  number  of  the  Railway 
Mechanical  Engineer  on  the  purchase  of  machine  tools  was 
read  with  a  great  deal  of  interest,  and  I  heartily  concur  in 
your  statements. 

One  of  the  most  common  faults  of  a  great  many  railroads 
is  the  purchase  of  shop  machinery'  based  on  first  cost  with 
the  disastrous  result  that  in  a  short  time  the  machine  is 
either  worn  out,  or  the  weak  parts  have  failed,  and  if  the 
machine  is  worth  repairing,  new  parts  of  stronger  and  more 
rigid  construction  are  of  necessity  made  and  applied. 

A  machine  to  meet  the  demands  of  the  ordinary  shop  must 


Questions  and  Answers  on  the  UC  Equipment,  1921.  72  pages,  5 
in.  by  7  in.  Published  by  the  Air  Brake  Association,  165 
Broadway,  New  York. 

The  Air  Brake  Association  has  just  added  to  its  list  of 
educational  books,  one  on  the  Westinghouse  UC  equipment. 
The  book  is  intended  for  those  men  engaged  in  railroad  serv 
ice  who  desire  to  inform  themselves  on  the  constmction. 
operation  and  function  of  the  new  UC  passenger  air  brake 
equipment.  It  is  a  radical  departure  from  much  air  brak«' 
literature  in  that  it  does  not  necessitate  an  intimate  acquaint- 
anceship with  ports  and  passages.  The  subject  has  been 
covered  not  only  by  a  text,  but  also  by  questions  and  answer-. 
For  those  readers  who  desire  general  information  in  a 
minimum  of  time,  the  first  fifty  questions  and  answer= 
have  been  prepared.  For  readers  of  the  class  who  prefer 
the  regular  descriptive  form,  a  summary  has  been  included 
Those  readers  who  seek  a  more  exhaustive  treatment  of  the 
subject  may  find  it  in  the  complete  questions  and  answers. 
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Mikado  Locomothe  Equipped  tvith  Booster 


* 

2-8-2  Type  Locomotives  for  the  Nickel  Plate 

Design  Based  on  U.S.R.A.  Light  Mikado  with  Improvements 
in  Details — Booster  Handles  22  Per  Cent  Additional  Tonnage 


THE  New  York,  Chicago  &  St.  Louis  (Nickel  Plate) 
has  lately  received  from  the  Lima  Locomotive  Works 
six  Mikado  (2-8-2  type)  locomotives.  The  design  was 
based  largely  upon  the  U.S.R.A.  standard  light  Mikado, 
ten  of  which  were  allocated  to  the  road,  but  a  number  of 
new  and  interesting  features  were  added  which  make  the 
locomotives  among  the  best  of  this  class. 

One  of  the  locomotives  was  equipped  with  a  booster  fur- 


Front  View  of  Trailing  Truck  with   Booster 

nished  by  the  Franklin  Railway  Supply  Company  and  pro- 
vision was  made  on  the  other  engines  for  the  ready  applica- 
tion of  boq^ters  at  some  future  time.  The  trailer  trucks  are 
of  the  Commonwealth  Steel  Company's  outside  bearing  Delta 
type,  equalized  with  the  drivers.  The  booster  and  truck  are 
shown  in  two  of  the  illustrations. 

These  locomotives  have  a  tractive  effort  of  54,700  lb. 
without  the  booster  and  64,200  lb.  with  the  booster,  an  addi- 
tion of  17  per  cent.  The  cylinders  are  26  in.  by  30  in.  and 
the  drivers  63  in.  outside  diameter.  The  total  weight  of  the 
locomotive  equipped  with  the  booster  is  307,000  lb.,  of  which 
226,500  lb.  are  on  the  drivers,  20,500  lb.  on  the  front  truck 
and  60,000  lb.  on  the  trailing  truck.  The  driving  wheel  base 
is  16  ft.  9  in.  and  the  total  engine  wheel  base  36  ft.  1  in. 
The  frames  are  fitted  with  a  cast  steel  cradle  and  Franklin 
automatic  adjustable  wedges  are  used  on  all  drivers.  The 
valve  gear  is  of  the  Walschaert  type  and  control  is  by  a 
Ragonnet  type  B  power  reverse.  Cylinder  and  steam  chest 
bushings  are  of  Hunt-Spiller  metal.  The  front  truck  is  of 
the  constant  resistance  type.  Okadee  automatic  cylinder 
cocks  and  White  single  sanders  to  the  front  drivers  only  are 
among  the  other  specialties.   The  front  end  main  rod  brasses 


are  not  adjustable  but  are  provided  with  solid  round  bush- 
ings pressed  in  the  same  as  on  the  side  rods. 

Instead  of  six-feed  lubricators  with  feeds  to  the  cylinders, 
these  locomotives  use  four- feed  lubricators,  the  cjlinder  feeds 
being  omitted  in  accordance  with  the  standard  practice  on 
the  Nickel  Plate  which  has  been  found  to  be  entirely 
satisfactory'. 

The  boiler  is  of  the  conical-connection  typt  with  combus- 
tion chamber  and  is  equipped  with  type  A  top  header  super- 
heater, Security  brick  arch  and  butterfly  type  firedoor.  A 
Duplex  stoker  is  used  and  particular  attention  was  given  to 
the  cab  arrangement  to  locate  all  necessar}-  piping  and  fittings 
for  the  greatest  convenience  of  the  engineer  and  fireman. 
The  boiler  pressure  is  200  lb.  The  firebox  is  114^  in.  long 
by  84^  in.  wide,  which  gives  a  grate  area  of  66.7  sq.  ft. 
There  are  216,  2]/4  in.  tubes  and  40,  5^  in.  flues,  19  ft. 
long.   The  heating  surface  of  the  firebox,  combustion  cham- 


Side  View  of  Trailing  Truck  with  Booster 

ber  and  arch  tubes  is  280  sq.  ft.,  the  evaporative  heating 
surface  of  the  tubes  and  flues  3,497  sq.  ft.  and  the  super- 
heating surface  882  sq.  ft. 

Special  features  include  a  cast  steel  ash  pan,  Woodard 
outside  connected  throttle  with  lever  support  designed  to 
provide  for  expansion  of  the  boiler,  Nathan  non-lifting  in- 
jectors, Phillips  top  boiler  check  valves  and  Franklin  power 
grate  shaker. 

The  two  center  arch  tube  plugs  in  the  throat  sheet  are 
located  on  the  radius  and  in  order  to  get  good  threads  the 
holes  in  the  sheet  are  tapped  out  3^^  in.,  steel  bushings 
screwed  in  and  then  welded  around  the  edge,  the  arch  tube 
plugs  being  screwed  into  the  bushings.    This  may  be  con- 
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uiuior  ck'Ctric  oi'eration  i>  ajiplied  to  the  steam  locomotive, 
the  result  is  quite  different.  An  efficient  nKKk-rn  locomotive 
ii>es  about  2.5  lb.  of  coal  jkt  horsepower  hour  outj)Ut  while 
workins;.  Standby  losses,  firing  up.  etc..  increase  this  to 
.rOQ  lb.  per  horse[)ower  hour,  or  4.14  lb.  per  kilowatt  hour. 
On  this  basis  the  saving  by  electrification  would  be  only  2.> 
l)er  cent. 

It  is  not  feasible  to  iliscuss  the  other  sections  of  the  re- 
port at  leni^th.  I'he  example  uiven  alxne  will  .^erve  to  .show 
that* the  authors  did  not  take  the  trouble  to  inform  them 
selves  of  the  capability  of  the  nuKlern  steam  locomotive. 
Much  of  the  information  presented  i>  valuable,  but  the  re- 
])ort  -iuft'ers  from  a  manifest  tendenc\  to  favor  the  electric 
locomotive  and  not  do  justice  to  the  steam  hxomotive. 


COMMUNICATIONS 


Car  Wheel  Grinding  Data  Desired 

.\siM  iMN.   r.M<\(.rvY.   S.iutli   .\nu'ric.T. 

Tu  THE  Editor  : 

Our  locomotive  and  car  shops  are  c(iuippcd  with  a  car 
wheel  urindinu  machine,  manufactureil  by  Mes>r>.  Miller  &: 
Co..  Ltd..  Edinburgh.  The  workinu  velocities  of  the  yrind- 
inti  wheels  and  chilled  ca.<t  iron  car  wheels  ground  are 
1400  and  14  r.p.m.  resjK-ctively  and  it  takes  from  seven  to 
eiijht  hours  to  izrind  a  pair  of  wheels.  The  urindin.u  wheels 
used  are  made  l»v  the  Carborundum  Company,  Ltd..  size  16 
in.  hy  \y2  in.,  urit  24.  «;rade  H.\.  bond  H.I).,  with  a  recom- 
mended operatin<:  speed  of  t.l^M  r.p.m. 

I  read  some  time  back  in  the  l\ail7L<iy  Mcluin'ual  Kngi- 
ihur  (  lune,  l'^20,  panes  .>56  and  .^>1 )  that  the  average  time 
should  be  .>S  min.  includinj,'  setting  up. 

1  -.hall  be  very  much  obli.ued  if  you  will  kindly  let  me 
have  details  of  i/rindini:  wheels  used  during  the  tests  tabu- 
lated bv  vou  in  the  article  referred  to.  E.  Tho.m.^s. 

'     '    .  Hfiicml    Maiamr.    Cutral    Railway    of    Paraguay. 

The  writer  of  the  above  letter  reciuests  data  redardinii 
certain  specific  car  wheel  nrindintr  tests,  l)Ut  would  doubtless 
be  u'lad  to  benefit  by  the  experience  of  any  American  rail- 
road man  familiar  with  the  practice  of  ^rindinu'  chilled  cast 
iron  car  wheels.  Railroad  men  in  this  country  should  co- 
operate with  eaih  other  and  with  fellow  worker-  in  foreign 
lountrie-  just  as  much  as  i)Ossible.  Mr.  Thomas  would 
prol)ablv  be  interested  to  know  the  particulars  of  methods 
used  in  .American  railroad  shops  to  increa.se  the  output  on 
ear  wheel  urindinj,'  and  the  Riiil'U'<iy  Mcrhamrnl  Kngiueer 
will  be  lilad  to  transmit  to  him  data  re^ardini;  the  type  of 
^rindini;  machine  used,  number  of  wheels  ground  per  hour, 
relative  abrasive  and  car  wheel  .speeds,  depth  of  (Ut.  and 
anv  other  information  found  by  our  reader-  to  i)rovide  greater 
car   wheel   grinding  machine   production.  —  Eoiiok. 


l)e  of  heavy  and  rigid  design,  capable  of  withstanding  rougli 
usage  and  at  the  same  time  turn  out  work  to  precision.  Th, 
machine  must  also  be  adapted  to  the  work  ordinarily  required 
of  it.  It  is  a  mistake  to  continue  the  use  of  anti(|uated,  time 
consuming  machiner}  in  the  shop,  occupying  space  that  i- 
at  a  premium,  where  a  nKxlern  machine  caj)able  of  turnin- 
out  more  accurate  work  at  a  much  more  rai)id  rate  ought  h 
be  installed. 

During  the  war,  when  delivery  of  material  was  uncertain 
and  when  prices  were  fluctuating,  a  quotation  did  not  amount 
to  much.  es]K'cially  where  used  for  an  estimate.  However 
even  at  the  present  time  when  prices  appear  to  again  bi 
dro|)ping  to  normal,  retjuests  for  (juotations  should  state  tin 
])rol)able  date  when  such  (juotations  would  be  u.-ed.  It  i> 
often  difficult  in  working  uj)  a  budget  to  judge  just  when  .i 
machine  ma\  1)C  i)urchased.  l)Ut  it  would  be  a  good  plan 
to  so  advise  the  manufacturer  in  order  that  he  could  (juoti 
accordingly.  -  ' 

As  to  the  sending  of  a  representative  of  the  manufacturer 
to  the  railroad  contemplating  the  jiurchase  of  machinerx . 
ordinarily  such  a  trip  is  unnecessary  as  the  mechanical  offi- 
cials of  a  railroad  know  pretty  well  what  their  requirements 
are.  Of  course,  where  an  entirely  new  installation  is  planned 
it  no  doubt  would  be  advantageous  to  have  a  machine  repre- 
.-entative  on  the  ground  who  has  had  experience  in  planning' 
and  locating  machinerv  to  the  best  advantage  for  handlini: 
material  in  the  railroad  .shop.  F.  G.  Lister, 

>Ifcli"aiiica1    Kngimtr.    KI    I'aso   \:   .SmitlnM^stfiii. 


NEW  BOOKS 

. //;•  Brake  .Issmuifuni  Procccdiniis  for  1921.    /*.  M.  Xeilis.  secrr 
tiiry.   I(i5   fhoadwiiy.   .Wre    )'orl:.    20()  f^ti^ics.  6   in.   hy  9  in. 
Hound  ill  cloth. 

In  lieu  of  the  twenty-ninth  annual  convention,  which  wa- 
jjostponed  on  account  of  railroad  business  conditions,  the 
Executive  Committee  of  the  .\ir  Brake  .As.scxiation  held  an 
open  meeting  at  Chicago  on  May  .>  and  4,  1Q21,  at  which  tinn 
the  necessary  business  of  the  as.sociation  was  transacted  and 
the  reports  and  papers  presented  in  abstract  only,  discussion 
being  postponed  until  next  year's  convention. 

The  prcxeedings  of  this  meeting  include  the  following  re- 
ports and  papers:  Recommended  Practice;  Tests  of  Steam 
Heating  .Apparatus  on  Locomotives  and  Passenger  Train-. 
Montreal  Air  Brake  Clui);  Terminal  Tests  to  Insure  Effec 
tive  as  Well  as  Operative  Brakes,  Pittsburgh  Air  Brake  Club 
.Schedule  '"UC"'  Brake  Equipment;  Brake  Pif)e  Vent  Valvt . 
Central  .Air  Brake  Club;  Air  Consumption  of  LcKomotivc 
Auxiliary  Devices;  and  Triple  \'alve  Repairs,  Xorthwe.^t  Air 
Brake  Clul).  In  addition  to  the  committee  reports  and  paper-, 
the  reports  of  the  officers  and  a  list  of  members  are  included. 


Comment    on    the    Pnreliase   of    Machine    Tools 

Ki.  r\>i'.  Tfx.is. 
Tm   lUK  Editor: 

Vour  editorial  in  the  October  nuni])er  of  the  Ruil-i'iiy 
Merlvinii'il  Euy^inrcr  on  the  purchase  of  machine  tools  was 
read  with  a  great  deal  of  interest,  and  I  heartily  concur  in 
vour  statements. 

One  of  the  most  common  faults  of  a  great  man\-  railroads 
is  the  i>urchase  of  -hop  machinery-  based  on  first  cost  with 
the  disastrou-  result  that  in  a  short  time  the  machine  is 
either  worn  out.  or  the  weak  parts  have  failed,  and  if  the 
machine  i-  worth  repairing,  new  i)arts  of  stronger  and  more 
rigid  construction  are  of  necessity  made  and  applied. 

A  machine  to  meet  the  demands  of  the  ordinary  shop  mu.-t 


Question.^  iind  An.t-i^.'cr's  on  the  I'C  liquipmcnt.  1921.  72  /></.i,'c.^,  ? 
in.  by  7  in.  Published  by  the  .fir  Jirake  .issocitiHon.  K»^ 
liroadxcay,  Xcn>  York. 

'I'he   .Air   Brake   .Association   has  just   added    to   its   list   n\ 
educational  lKK)ks,  one  on  the  W'estinghouse  I'C  eciuijinunt 
The  book  is  intended  for  those  men  engaged  in  railroad  serv 
ice   who   desire   to   inform    themselves   on    the   con.struction 
operation  and   function  of  the  new  I'C  passenger  air  braV 
equipment.     It  is  a  radical  dejiarture  from  much  air  brak 
literature  in  that  it  d(K's  not  necessitate  an  intimate  acc|uain; 
ance-hip    witli    ports    and    passages.      The    subject    has   bef 
roveri'd  not  only  by  a  text,  but  also  by  (|uestions  and  answer-. 
For    those    readers    who    desire    general    information    in     i 
minimum    of    time,    the    first    fifty    (juestions    and    answer= 
have   been   prepared.      For   readers  of   the  class   who  prefi ' 
the  regular  descriptive  form,  a  summary  has  been  include' 
Tho.se  readers  who  seek  a  more  exhaustive  treatment  of  il- 
.-ubject  may  find  it  in  the  complete  (pe.stions  and  answers. 


Mikado  I  oivtnotiie  Equipttd  't'itli  Booster 


2-8-2   Type  Locomotives  for  the  Nickel  Plate 

Desijrii   Basied  on  I  .S.R.A.  Light  Mikado   uilli   Iinproveiiieiits 
ill  Details — Booster  Handles  22  Per  Cent  Additional  Toiinajre 


THK  New  York.  Chicairo  &  St.  Louis  (Xiikel  Plate) 
has  lately  received  from  the  Lima  Locomotive  Works 
>i\  Mikado  (2-.S-2  ty])e)  locomotives.  The  desiun  was 
based  laruely  ujjon  the  T. S.R.A.  standard  light  Mikado. 
ten  of  which  were  allocated  to  the  road,  hut  a  number  of 
new  and  interestins^  features  were  added  which  make  the 
locomotives  amont:  the  best  of  this  class. 

C)ne  of  the  locomotives  was  eC|uij)}H'd  with  a  booster  fur- 


Front    View   of  Trailing   Truck   with    Booster 

nished  I>y  the  Franklin  Railway  Supply  Company  and  pro- 
vision was  made  on  the  other  engines  for  the  ready  applica- 
tion of  boosters  at  some  future  time.  The  trailer  trucks  are 
of  the  Commonwealth  Steel  Company's  outside  bearing  Delta 
type,  equalized  with  the  drivers.  The  booster  and  truck  are 
shown  in  two  of  the  illustrations. 

These  locomotives  have  a  tractive  effort  of  54.700  lb. 
without  the  booster  and  64.200  lb.  with  the  boo.«^ter.  an  addi- 
tion of  17  per  cent.  The  cylinders  are  26  in.  by  M)  in.  and 
the  drivers  6.^  in.  outside  diameter.  The  total  weight  of  the 
locomotive  equipped  with  the  booster  is  .>07,000  lb.,  of  which 
22().500  11).  are  on  the  drivers.  20.500  lb.  on  the  front  truck 
and  60,000  lb.  on  the  trailing  truck.  The  driving  wheel  base 
is  16  ft.  9  in.  and  the  total  engine  wheel  base  .>6  ft.  1  in. 
The  frames  are  fitted  with  a  cast  steel  cradle  and  Franklin 
automatic  adjustable  wedges  are  used  on  all  drivers.  The 
valve  gear  is  of  the  Walschaert  type  and  control  is  by  a 
Ragonnet  type  B  power  reverse.  Cylinder  and  steam  chest 
bushings  are  of  Hunt-Spiller  metal.  The  front  truck  is  of 
the  constant  resistance  type.  Okadee  automatic  cylinder 
cocks  and  White  single  sanders  to  the  front  drivers  only  are 
among  the  other  specialties.   The  front  end  main  rod  brasses 


are  not  adjustable  but  are  i)rovided  with  solid  round  bush- 
ings pressed  in  the  >ame  as  on  the  side  rods. 

Instead  of  six-feed  lubricators  with  feeds  to  the  cylinders, 
these  locomotives  use  four- feed  lul»ricators,  the  cylinder  feeds 
being  omitted  in  accordance  with  the  standard  practice  on 
the  Nickel  l^late  which  ha>  l>een  found  to  be  entirely 
satisfactory. 

The  boiler  is  of  the  conical -connection  type  with  combus- 
tion chamber  and  is  equipped  with  type  .A  top  header  sujxr- 
heater.  Security  l)rick  arch  and  butterfly  type  firedoor.  .\ 
Duplex  stoker  is  used  and  {(articular  attention  was  given  to 
the  cab  arrangement  to  lot  ate  all  necessary  piping  and  ntting> 
for  the  greatest  convenience  of  the  engineer  and  fireman. 
The  boiler  pressure  is  2(M)  lb.  The  firebox  is  114V^  in.  long 
by  84^1;  in.  wide,  which  gives  a  grate  area  of  66.7  sq.  ft. 
There  are  216,  2J4  in.  tubes  and  40.  Sy*  in.  flues.  19  ft. 
long.    The  heating  surface  of  the  firebox,  combustion  cham- 


Side  View  of  Trailing  Truck   with    Booster 

ber  and  arch  tubes  is  2b0  sq.  ft..' the  evaporative  heating 
surface  of  the  tubes  and  flues  3,497  sq,  ft.  and  the  super- 
heating surface  882  S(j.  ft. 

Special  features  include  a  cast  steel  ash  pan,  Woodard 
outside  connected  throttle  with  lever  support  designed  to 
provide  for  expansion  of  the  boiler,  Nathan  non-lifting  in- 
jectors. Phillips  top  boiler  check  valves  and  Franklin  power 
grate  .^^haker. 

The  two  center  arch  tube  j)lugs  in  the  throat  sheet  are 
located  cm  the  radius  and  in  order  to  get  good  threads  the 
holes  in  the  .^heet  are  tapped  out  ^Yz  in.,  steel  bushings 
screwed  in  and  then  welded  around  the  edge,  the  arch  tube 
plugs  being  screwed  into  tlie  bushings.    This  may  be  con- 
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sidered  a  minor  detail  but  attention  to  such  points  can  save 
much'  vexation  in  the  roundhouse. 

The  grate  arrangement  is  of  an  entirely  different  design 
from  that  used  on  the  U.S.R.A.  standard  light  Mikados. 
The  U.S.R.A.  box  grate  had  a  straight  horn  perpendicular 
to  the  grate  on  the  longitudinal  center  line.  With  this  ar- 
rangement when  the  grates  are  wide  Open  the  maximum 
distance  between  the  top  of  one  grate  and  the  bottom  of  the 
next  grate  is  4  5/16  in.  In  redesigning  the  grate  arrange- 
ment, a  curved  horn  was  used  which  threw  the  center  of  the 
grate  connection  pin  about  3^  in.  ahead  of  the  center.  When 
these  grates  are  wide  open  there  is  a  maximum  of  7^  in. 
from  the  top  of  one  grate  to  the  bottom  of  the  next.  The 
difference  in  design  is  shown  plainly  in  the  illustration. 

Drop  grates  were  used  on  the  U.S.R.A.  locomotives,  but 
these  were  omitted  on  the  new  Mikados  which  have  10  rock- 
ing grates  on  each  side  of  the  firebox.  With  the  large  open- 
ings it  is  possible  to  dump  the  fire  much  more  quickly  and 
easily  than  with  the  old  standard  arrangement  of  drop  grates 
and  smaller  openings  in  the  rocking  grates.  The  curved  horn 
grate  is  not  original  on  the  Nickel  Plate  for  it  is  the  standard 
on  the  New  York  Central.    However,   the  comparison  be- 


curve,  was  started  with  the  aid  of  the  booster  at  the  first 
attempt.  This  is  considered  one  of  the  hardest  places  on  the 
division  to  start  a  train,  and  demonstrated  the  added  drawbar 
pull  obtained  from  the  booster. 
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MODIFIED  ARRANGEMENT 
Grate   Arrangement   on    Old   and    New    Locomotive 

tween  the  two  designs  is  interesting,  especially  as  it  is  in 
cormection  with  such  points  as  this  that  the  U.S.R.A.  stand- 
ard designs  commonly  have  been  criticized. 

As  indicative  of  the  value  of  the  booster  the  record  of  a 
run  made  soon  after  the  locomotive  was  received  is  of  inter- 
est. This  run  was  between  Conneaut  and  Buffalo  with  a  train 
of  50  loaded  cars,  3  empty  cars  and  2  cabooses,  the  tonnage 
being  3,848.  The  regular  tonnage  for  this  class  of  power 
without  a  booster  is  3,136.  The  excess  tonnage  handled  was 
thus  712,  an  increase  of  22.7  per  cent  over  the  regular  rating. 

The  train  left  Conneaut  at  8:40  a.  m.  and  arrived  at  Tift 
street  yard,  Buffalo,  at  4:32  p.  m.  The  time  on  the  division 
was  7  hr.  52  min.  and  the  actual  running  time  5  hr.  45  min., 
an  average  speed  while  running  of  19.9  miles  an  hour. 

The  booster  was  used  eight  times,  as  follows:  Leaving 
Conneaut  yard;  on  Springfield  hill;  pulling  into  and  out  of 
Girard  sidings  pulling  into  Cascade  siding;  pulling  into 
and  out  of  Pomfret  siding;  starting  at  D.  A.  V.  &  P.  cross- 
ing, Dunkirk,  and  on  Delaware  hill.  The  approximate  dis- 
tance over  which  the  booster  was  operated  was  three*  miles. 

The  maximum  steam  pressure  was  maintained  over  the 
entire  division — even  when  the  booster  was  operated  the 
steam  pressure  did  not  fall  and  it  was  not  necessary  to  lower 
the  water  level.  In  ascending  Springfield  hill  the  speed 
slackened  to  about  seven  miles  an  hour.  The  booster  was 
then  cut  in  and  the  speed  was  accelerated  to  approximately 
ten  miles  an  hour  before  the  top  of  the  grade  was  reached. 

It  was  necessary  to  stop  at  the  D.  A.  V.  &  P.  crossing  in 
Dunkirk.  After  the  crossing  was  cleared  the  train,  although 
standing  on  a  heavy  ascending  grade  combined  with  a  slight 


Causes  of  the  Present  Bad  Order  Situation 

In  an  article  recently  published  in  the  Railway  Age,  J.  E. 
,  Muhlfeld  makes  the  following  comments  on  the  bad  order 
situation : 

Never  have  I  seen  freight  cars  generally  in  a  more  di- 
lapidated condition,  due  to  lack  of  proper  upkeep.  This 
situation  is  the  result  of  several  years  of  improp>er  distri- 
bution, handling  and  use  of  cars,  coupled  with  the  making 
of  costly  repeated  light  repairs  to  keep  them  moving,  whether 
loaded  or  empty,  instead  of  making  the  ultimately  less  ex- 
pensive substantial  repairs,  renewals  and  improvements  at 
the  time  needed,  to  keep  them  in  economical  working  order. 

My  observations  have  led  me  to  believe  that  the  freight  car 
situation  offers  one  of  the  most  costly  propositions  that  the 
railroads  are  up  against,  both  from  a  capital  and  operating 
expense  standpoint,  and  that  the  cause  for  this  is  the  lack 
of  proper  upkeep  and  the  misuse  of  equipment  during  the 
federal  control  period;  the  neglect  of  preservation  and  result- 
ing deterioration  of  metal  in  the  car  bodies  and  underframes 
due  to  corrosion,  and  the  damage  to  underframes  and  super- 
structures because  of  deficient  and  defective  draft  gear  and 
attachments.  This  latter  item  is  something  that  is  giving 
all  of  the  railroads  a  great  deal  of  concern,  as  when,  for 
example  in  all-steel  equipment,  the  strength  of  the  under- 
frames is  reduced  through  corrosion  of  the  floor  and  other 
plates,  if  the  cars  are  permitted  to  run  without  any  cushion- 
ing resistance  for  the  buffing  and  pulling  shocks,  it  does  not 
require  much  rough  yard  handling  or  heavy  train  service  to 
destroy  the  center  sill  and  underframe  structure,  more  par- 
ticularly between  the  body  bolsters  and  end  sills.  The  fact 
that  cars  have  been  permitted  to  run  without  proper  draft 
gear  renewals  and  maintenance  during  the  federal  control 
period,  and  which  practice  is  being  continued  at  the  present 
time,  is  due  largely  to  the  re-establishment  by  the  U.  S.  R.  A., 
and  by  various  representative  railroads,  of  the  long  since 
discarded  transverse  key  type  of  coupler  and  coupler  yoke 
connection,  which  couples  the  coupler  with  the  center  sills 
and  enables  the  running  of  cars  without  draft  gear. 

It  can  be  readily  understood  what  shocks  the  underframes 
of  cars  are  subjected  to,  both  buffing  and  pulling,  when  they 
are  operated  in  this  condition.  Until  the  A.  R.  A.  eliminates 
the  use  of  such  a  device  and  restores  the  use  of  an  arrange- 
ment which  couples  the  coupler  to  the  draft  gear  only,  a'nd 
requires  the  maintenance  of  the  latter,  the  existing  conditions 
will  not  only  continue  but  become  more  aggravated.  The 
use  of  the  coupler  center  sill  key  attachment  is  al%o  resulting 
in  extraordinar\'  damage  to  couplers.  Even  the  latest  A.  R.  A. 
hea\'\'  "D"  type  couplers  have  been  found  with  not  only 
various  parts  cracked  and  broken,  but  also  with  the  shanks 
between  the  coupler  head  and  the  butt  stoved  up  as  much 
as  from  Vs  in.  to  1  in.,  due  to  extraordinary  buffing  shocks 
in  combination  with  l^eing  run  without  draft  gear  in  proper 
condition.  Furthermore,  the  neglect  to  maintain  draft  gear 
and  attachments,  in  combination  with  the  many  useless  so- 
called  "friction"  types  of  draft  gears  that  have  been  applied 
during  the  past  20  years,  is  responsible  for  much  extraordi- 
nary center  and  end  sill,  draft  arm  and  lug,  body  bolster, 
coupler  and  yoke  damage. 

The  modem  freight  car  with  its  increasing  ton-miles  per 
day's  work,  in  longer  and  heavier  trains,  requires  actual 
maintenance  to  keep  it  in  serviceable  condition  and  the  is- 
suance of  instructions  to  reduce  the  number  of  cars  in  bad 
order  condition  so  that  they  will  not  exceed  4  per  cent  of 
the  total  will  never  take  the  place  of  needed  actual  repair 
and  renewal  work  on  existing  equipment. 


Plan  for  Electrifying  Sections  of  Eleven  Railroads 

Superpower  Report  Provides  for  Consolidation  of  Power 
Supply    in    Region    Between    Boston    and    Washington 


A  REPORT  called  the  Superpower  Purvey  was  trans- 
mitted to  the  President  on  November  5  by  Secre- 
tary of  the  Interior  Fall.  It  is  the  result  of  an  inves- 
tigation of  the  possible  economy  of  fuel,  labor  and  material 
resulting  from  the  use  of  a  comprehensive  system  for  gen- 
erating and  distributing  electricity  to  transportation  lines 
and  industries.  The  investigation  was  made  by  a  staff  of 
engineers  working  under  the  direction  of  W.  S.  Murray, 
consulting  engineer.  New  York;  in  preparing  the  report 
they  have  endeavored  to  show  how  the  economies  of  a  power 
system  on  so  large  a  scale  will  affect  not  only  coal,  but  capi- 
tal expenditures  as  well,  and  especially  the  output  of  human 
energy. 
The  plan  provides  for  the  interconnection  of  a  large  num- 


plant  and  on  the  other  the  hazard  incident  to  the  possibility 
of  destruction  through  unusual  catastrophe.  A  steam  pres- 
sure of  300  lb.  would  be  used  at  the  turbine  throttle  with  a 
superheat  of  230  deg.  F.  Proposed  coal  delivery  routes  are 
shown  in  one  of  the  illustrations  and  six  months'  storage 
capacity  for  each  plant  is  recommended. 

Hydro-electric  plants  will  be  limited  in  size  by  stream  flow 
and  storage  capacity.  The  principal  developments  are  lo- 
cated on  nine  rivers,  but  as  proposed  the  estimates  for  1925 
and  1930  can  be  justified  only  if  they  are  included  in  an  in- 
terconnected system,  as  otherwise  their  output  cannot  be  eco- 
nomically absorbed  by  the  power  market. 

For  interconnection,  960  miles  of  220,000-volt  trans- 
mission lines  are  needed,  together  with  five  times  that  mile- 


Fig.   1 — Map   Showing    Class   1    Railroads   Within   the   Superpower 
Zone  for  Which   Electrification   Is   Recommended 


Ijer  of  existing  plants  in  the  area  shown  in  several  of  the  il- 
lustrations by  high  voltage  transmission  lines.  These  lines 
•vould  include  and  be  extended  to  other  points  at  which  large 
!)ower  plants  could  be  located  advantageously  at  the  mouths     000  could  be  profitably  electrified.  This  electrification  would 


age  of  110,000-volt  lines.  With  these  major  lines,  the  1,200 
miles  of  lines  now  operated  at  33,000  volts  or  more  become 
simply  distribution  lines  for  the  local  public  utilities.  This 
transmission  network  and  its  substations  would  require 
$104,000,000  by  1930,  and  the  total  investment  cost  of  the 
system  the  same  year  is  given  by  the  engineers  as  $1,109,- 
564,000,  of  which  $693,218,000  would  be  new  money,  since 
more  than  $400,000,000  worth  of  existing  steam-electric  and 
hydro-electric  plants  are  retained  in  service. 

Electrification  of  Heavy  Traction  Railroads 

The  section  of  the  report  devoted  to  the  electrification  of 
the  heavy-traction  railroads  was  compiled  under  the  direc- 
tion of  Gary  T.  Hutchinson  and  N.  C.  McPherson;  it  pre- 
sents results  of  even  more  general  interest  than  the  detailed 
analysis  of  the  industrial  use  of  electric  power.  The  ques- 
tion of  railroad  electrification  must  be  decided  according  to 
density  of  trafiic;  on  this  basis  of  the  36,000  miles  of  main 
line,  yards,  and  sidings  in  this  superpower  zone,  about  19,- 


of  mines,  at  tidewater,  or  along  rivers  suitable  for  hydro- 
»lectric  developments.  It  would  be  necessary  to  derive  more 
than  80  per  cent  of  the  power  from  coal.  The  maximum 
size  of  steam-electric  stations  has  been  fixed  at  360,000  kilo- 
watts. This  limit  has  been  determined  by  considering  on 
the  one  hand  the  ability  to  transmit  energy  away  from  the 


cost  nearly  half  a  billion  dollars,  but  it  is  estimated  that  it 
would  save  from  11  to  19  per  cent  on  the  investment,  or  an 
average  of  14  per  cent  per  year.  The  following  paragraphs 
contain  an  outline  of  the  salient  points  brought  out  in  this 
part  of  the  report: 

A  consolidation  of  the  roads  within  the  district  in  questiwi 
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is  first  suggested  which  would  make  it  possible  to  reroute 
much  of  the  traffic  as  now  handled.  Unified  operation  by 
electricity  would  give  much  better  conditions  than  any  that 
could  possibly  be  attained  under  unified  operation  by  steam. 
There  would  be  a  new  motive  power,  in  which  all  units  or 
parts  designed  for  similar  service  would  be  identical  and 
interchangeable.  There  would  be  a  pooling  of  all  power, 
with  great  reduction  ok  reserves.  Repair  shops  would  be 
consolidated,  and  maintenance  would  become  a  standardized 
manufacturing  job.  Track  capacity  would  be  greatly  In- 
creased, and  certain  tracks  would  be  allocated  to  freight  or 
passenger  service  exclusively.  All  freight  trains  would  be 
run  on  schedule;  the  average  speed  would  be  more  nearly  the 
same  and  would  be  increased  to  at  least  12.5  miles  an  hour 
needed  to  avoid  the  present  punitive  overtime  payments. 
Enginehouse  facilities  would  be  much  simplified  by  consoli- 
dation. 

The  great  expense  of  any  large  increase  in  trackage 
should  of  itself  force  electrification;  the  total  cost  20  years 
hence  will  be  less  if  electrification  is  begun  now  than  the 
cost  of  the  added  track  and  terminal   facilities  necessary 


For  passenger  service  a  similar  arrangement  would  le 
used;  that  is,  two  articulated  two-axle  trucks,  with  or.e 
motor  geared  to  each  axle.  The  motors  may  be  practically 
the  same  as  those  in  the  freight  locomotives,  the  only  differ- 
ence being  a  change  in  gear  ratio.     The  passenger  locom> 


•    Eoch  dot  represents  10,000  horsepower  of 
Steam,  Oil  or  Oasoline  Engines 
— —  Zone  Boundary  as  used  by  Industrial  Diviiion 
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-Isolated    industrial    Plants    in   the   Superpower   Zone 


under  steam  operation   to  provide   for   the  inevitable    100 
per  cent  increase  in  traffic  within  that  time. 

Motive  Power 

The  entire  freight  service  in  the  superpower  zone  can  be 
handled  by  electric  freight  locomotives  having  two  articu- 
lated two-axle  trucks,  each  carrying  two  motors  geared  to 
the  axle,  the  mounting  being  essentially  the  same  as  that  in 
a  number  of  locomotives  now  in  use  and  similar  to  the  usual 
street-car  mounting.  There  would  be  two  classes  of  loco- 
motives of  this  type — a  light  one  carrying  80  tons  on  drivers 
and  having  a  continuous  drawbar  pull  of  22,000  lb.  at  25 
miles  an  hour,  and  a  heavy  one  carrying  110  tons  on  drivers 
and  having  a  continuous  drawbar  pull  of  30,000  lb.  at  the 
same  speed.  These  units  can  be  combined  in  any  reason- 
able number;  the  total  load  on  drivers  can  be  made  equal  to 
80,110,160,190,220  tons,  or  as  much  more  as  may  be  de- 
sired, being  limited  only  by  the  strength  of  the  draft  rigging. 
A  train  can,  of  course,  be  double-headed,  and  a  total  tractive 
pull  up  to  the  maximum  now  in  use  can  be  obtained,  with 
at  least  double  the  present  speed. 


40  50  60 

ANNUAL  CAPACITY  FACTOR 

Fig.  3 — Estimated  Unit  Performance  of  One  of  the  Base-Load, 
Steam- Electric  Plants;  Plant  Uses  Bituminous  Coal,  Stokers  and 
20-Tube     High     Boilers 

tive,  however,  would  have  leading  and  trailing  trucks,  with 
either  two  or  four  wheels,  and  the  total  weight  would  be 
redistributed.  This  passenger  locomotive  would  be  of  two 
weights,  the  light  one  having  60  tons  on  drivers,  and  the 


Fig.    4— Principal    Hydro-Electric    Resources    of    Superpower   Zone 

heavy  one  90  tons.     These  also  may  be  combined,  like. the 
freight  locomotives. 

For  the  switching  locomotives,  one  size  will  be  adequate, 
with  70  to  75  tons  on  drivers,  of  the  same  type  as  the  freight 
locomotive.  Substantially  the  same  frame  and  running  gear 
can  be  used,  with  motors  of  less  capacity. 
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All  three  types  of  locomotives  will  have  the  usual  overload  Systems  of  Electrification 

capacity,  and  all  will  be  able  to  operate  in  starting  and  ac-  in  order  to  avoid  some  uncertain  elements  in  the  estimates 

celerating  at  25  to  30  per  cent  adhesion.     These  suggested  of  the  cost  of  the  alternating-current  system  it  was  decided 

sizes  and  types  of  locomotives  can,  of  course,   be  varied  to  base  all  estimates,  both  of  operation  and  of  construction, 
greatly  without  sacrificing  the  advantage  of  unified  electric 


as**. 


ao 


-West  Bound 
East  Boond- 


Fig.    5 — Location    of    Principal    Coal- Delivery    Routes    from     Bitu- 
minous Regions  to  Base  Load  Steam-Electric  Plants  In  1930 

operation,  but  identity  of  types  for  the  same  service  through- 
out the  superpower  zone  is  essential. 

The  only  two  systems  that  are  applicable  to  general  trac- 


Flg.  6 — Profile  Used  for  leaking  Calculation  of  Power  Requirements 

on  the  3, 000- volt  direct-current  overhead  system.  Substan- 
tially the  same  results  in  money  could,  however,  be  obtained 
with  the  alternating-current  system,  certain  gains  being  off- 
set by  certain  losses. 

It  was  evident  at  the  outset  that  it  would  not  be  adequate 
to  study  the  roads  as  units,  but  that  a  study  should  be  made 

Class  1  Railroads  Within  the  Sl■pER^o\vER  Zone 

Boston  &  Maine  Erie 

Boston  &  Albany  Delaware,   Lackawanna  &  Western 

New  York.  New  Haven  &  Hartford  LehiRh   Valley 

New  York  Central  Central  of  New  Jersey 

Delaware  &  Hudson  Long  Inland 

Ulster  &  Delaware  Pennsvlvania 

New  York,  Ontario  &  Western  Philadelphia  &  Reading 

Lehigh   &   New  England  Western  Maryland 

Lehigh  &  Hudson  River  Baltimore  &  Ohio 

of  the  operating  divisions  of  the  railroads.  A  study  of  a 
railroad  system  as  a  whole,  even  if  it  lay  entirely  within  the 
zone,  would  yield  only  average  results,  which  might  make  a 
poor  showing,  whereas  some  of  the  divisions  treated  sep- 
arately might  make  a  good  showing.  It  was,  therefore,  de- 
cided to  ask  each  of  the  Class  1  railroads  within  the  super- 
power  zone,   of  which    a   list   is   given   above,   to  answer 

questions  asking  for  certain  funda- 
mental data  as  to  roadbed,  equip- 
ment and  traffic.  This  informa- 
tion, as  with  all  other  informa- 
tion sought,  was  to  cover  the  year 
1919. 

In  addition  to  the  data  from  the 
railroads,  two  large  companies,  the 
General  Electric  and  the  Westing- 
house,  were  asked  to  prepare  esti- 
mates of  cost  of  substation  equip- 
ment, of  electric  locomotives,  of 
catenary  constructicm,  and  of  other 
facilities — all  as  of  the  year  1919. 
Similar  data  were  also  asked  of  the 
Ohio  Brass  Company  and  one  or 
two  other  companies. 

Electrical  Energy  Required 

The  electric  energy  required  for 
the  railroads  is  determined  from 
the  records  of  lines  already  electri- 
fied, with  proper  allowance  for 
variati(His  in  the  conditions  of 
operation,  and  from  calculations 
based  on  the  profile  and  the  aline- 
ment  of  the  roads  considered  and 
the  efficiency  of  their  loccMnotive 
and  distribution  systems. 

In  fixing  the  units  of  energy  for 

the    different    operating    divisions 

much     weight     is     given    to    die 

results  of  the  New  Haven  service 

tion  within  the  superpower  zone  are  the  3,000-volt  direct-     modified  as  required  by  the  profile  and  alinement  of  the 

current  system  and  the  11,000-volt  (or  higher)  alternating-     division  under  examination. 

current  system,  both  with  overhead  distribution  circuits  and  Other    records    of    electric    energy    for    locomotive-drawn 

rail  return.  Both  of  these  systems  are  in  successful  use,  and  trains,  both  freight  and  passenger,  were  obtained  from  the 
both  can  no  doubt  be  designed  and  constructed  to  give  satis-  Chicago,  Milwaukee  &  St.  Paul,  New  York  Central  and  the 
factory  service  in  the  zone.  Pennsylvania.     Tables  published   in  the   report   show  the 
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amount  of  power  used  on  these  roads  for  freight,  passenger 

and  switching  service.        ,         

The  second  method  of  determining  electric  energy  "required 
consists  in  calculating,  from  profile  and  alinement,  the  work, 
due  to  normal  train  resistance  and 
adding  to  this  the  net  work. done 
against  gravity,  plus  the  work  due 
to  curvature,  plus  the  work  due  to. 
acceleration. 

Cost  of  Electrical  Equipment  and 
Saving  Effected 

The  quantity  of  coal  burned  by 
a  steam  locomotive  necessary  to  do 
one  kilowatt-hour  of  work  at  the 
rim  of  the  drivers  is  estimated  at 
7.5  lb.  Equivalent  coal  for  elec- 
tric locomotives  is  uniformly  taken 
at  2  lb.  per  kilowatt-hour  for  en- 
ergy delivered  at  the  substation. 
All  losses  of  energy  in  transmission 
and  conversion  from  the  power  sta- 
tion to  the  substation  are  included 
in  this  figure.  To  make  the  costs 
justly  comparable  throughout,  a 
unit  price  was  adopted  for  rail- 
road coal  in  each  section:  the  cost 
per  ton  as  thus  fixed  for  the  sev- 
eral sections  of  the  zone  is  $5, 
$5.50  and  $6  for  the  south,  central, 
and  northern  sections,  respectively. 
These  costs  include  the  prorated 
cost  of  fuel  and  water  stations. 

It  is  assumed  that  the  railroads 
will  purchase  electrical  energy  de- 
livered at  high  pressure  at  substa- 
tions on  or  near  the  railroad  right- 
of-way  at  the  flat  rate  of  one  cent 
per  kilowatt-hour. 

Maintenance  of  the  electric  dis- 
tribution systems,  is  taken  at  $600  

per  mile  for  main  track  and  $400 

per  mile  for  yard  track.  The  cost  of  operation  and  main- 
tenance of  substations  is  based  on  $1.50  per  kilowatt  per 
year  of  capacity,  giving  0.7  mill  per  kilowatt-hour  for  a 
caJJacit}-  factor  of  25  per  cent. 

It  is  assumed  that  there  will  be  an  increase  in  ton-miles 


per  electric  locomotive-hour  of  33  per  cent  and  a  consequent 
reduction  ift:  crew  wages  per  ton-mile  of  25  per  cent.  For 
passenger  service  no  data  are  at  hand;  a  general  considera- 
tion ef: the. subject  does  not  indicate  a  material  saving  in 
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TABLE 
Cost  of  Catenary   System 
<1)   Catenary  system : 


NO.    1 

AND  Electric  Equipment 


(a)  Single    track 

(t1  Double    track 

(c)  Three-track    

(/f^  Four-track    

(*)  Ynrds  and  hidings. 


Miles 

175 

68 

9 

42 

221 


$2,013,000 

1,700,000 

291.000 

1,625.000 

1.658.000 


Cost 


(2) 


Total . 

Capacity 

<3)    Substations     kilowatts     82,100 

<4)  Locomotives: 

Number 
(a')   Freisht    43 

(b)  Passenger    5S 

(c)  Switcher     41 


<S) 
(6) 


Total 


139 


Sum  of  specified  items 

(.7)  Allowance    for    unspecified    items, 

10  per  cent  cf  (6) 

,  X8)   Overhead,  20  per  cent  of  (6) 

■  (9)  Total  gross  cost 

Total 
tonnage 
<10)   Credit  for  released   steam  locomo- 
tives       30,300 


<11) 


Net  cost. 


•Present  value. 


Fig.   8 — Saving    Effected   by   Electrification    of   Railroads,    In    Percentage   of   Construction   Cost, 
_ Including   Saving    In   Wages 


wages  necessary  on  account  of  train  crews  and  therefore 
none  is  assumed. 

It  is  estimated  that  the  electric  switchers  will  do  50  per 
cent  more  work  per  hour  than  the  steam  switchers,  and  that 
consequently  the  wage  account  for  the  same  service  will  be 
reduced  by  33  per  cent. 

In  table  No.  1  are  listed  the  costs  of  electric  equipment 
for  a  typical  section  of  line  necessary  to  make  the  savings 
possible  with  electric  operation.  The  costs  given  in  the  table 
are  based  on  the  answers  of  questions  sent  to  railroads 
operating  within  the  superpower  zone,  and  the  values  of 
track  mileage,  locomotives,  etc.,  given  in  the  table,  are  the 
sum  of  those  values  given  in  the  answers  received.  The 
total  net  cost  as  given  in  the  table  represents  only  the  cost 
of  the  equipment  listed  in  the  table  and  is  indicative  of  the 
cost  of  the  larger  amount  of  equipment  which  could  be  used 
economically  for  electrifying  the  railroads  in  the  zone. 

Costs  of  catenary  are  based  on  estimates  made  by  manu- 
facturing companies  which  were  checked  by  estimates  made 
by  the  Chicago  Smoke  Abatement  Commission's  report. 

The  required  sub-station  capacity,  item  3,  table  No.  1,  is 
based  on  an  anaj^sis  of  existing  installations. 

The  number  of  locomotives  required  is  based  on  an  annual 
mileage  of  40,000  for  freight,  75,000  for  passenger  and 
40,000  for  switcher  locomotives.  Estimates  of  costs  of  loco- 
motives were  based  on  those  made  by  manufacturing  com- 
panies. These  estimates  are  stated  in  cost  per  lb.  for  the 
three  classes  as  follows:  40c.  per  lb.  of  total  weight  for 
freight  locomotives  and  switchers,  having  all  of  the  weight 


$7,287,000 
4.926,000 


$3,440,000 
4.576,000 
2,657,000 


10.'673.000 
$22,886,000 

2,288,COO 
4,577,200 

$29,751,800 


•6.060,000 
123,691,800 
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on  the  drivers  and  45c.  for  passenger  locomotives,  equivalent 
to  $800  per  ton  on  drivers  for  freight  locomotives  and 
switchers,  having  70  per  cent  of  the  weight  on  the  drivers, 
and  $1,300  per  ton  on  drivers  for  passenger  locomotives.  The 
total  weight  on  drivers  of  the  electric  locomotives  is  the  prod- 
uct of  their  number  by  the  average  weight  on  drivers  of  the 
steam  locomotives  on  the  division.  The  minimum  number  of 
electric  locomotives  required  for  each  division  is  SO  per  cent 
of  the  corresponding  number  of  steam  locomotives,  even  if 
the  number  based  on  mileage  is  less  than  50  per  cent. 

Item  8,  table  No.  1,  covers  overhead  allowance  of  20  per 
cent  for  engineering,  interest  and  contingencies  which  are 
difficult  to  predetermine. 

It  is  assumed  that  all  steam  locomotives  released  by  elec- 
trification can  be  used  and  it  is  also  assumed  that  the  average 
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Fig.  9 — Growth  of  Steam   Railroafis  in  the  Superpower  Zone,  1900 

to  1919 

condition  of  the  locomotives  released  is  50  per  cent  new. 
The  value  of  a  new  locomotive  in  1919  is  taken  at  18c.  per 
lb.  of  total  weight,  and  the  salvage  value  at  2c.  per  lb. 

Conclusions 

Following  the  procedure  outlined  in  the  preceding  para- 
graphs, a  study  was  made  for  all  the  Class  1  railroad  sys- 
tems within  the  superpower  zone  except  the  Ulster  &  Dela- 
ware, the  New  York,  Ontario  &  Western,  and  the  Western 
Maryland.  The  first  two  were  omitted  after  a  preliminary 
examination  because  their  traffic  was  too  light  to  warrant 
electrification.  The  Western  Maryland  was  omitted  because 
only  a  small  part  of  its  traffic  is  within  the  zone;  the  pre- 
liminary examination,  however,  indicates  that  the  Western 
M^aryland  traffic  would  justify  electrification.  This  left  a 
remainder  of  13  railroads  in  the  zone  that  were  studied. 
The  Boston  &  Albany  was  included  with  the  New  York 
Central  and  the  Long  Island  with  the  Pennsylvania.  It 
wris  not  possible  in  this  study  to  adhere  strictly  to  the  limits 
of  every  operating  division  reported  by  the  railroads,  and 
some  divisions  were  therefore  consolidated  into  routes.  The 
number  of  divisions  or  routes  range  from  one  on  the  Boston 
&  Maine  to  nine  on  the  Pennsylvania  and  aggregated  40  for 
the  13  roads. 


The  results  of  the  study  are  given  in  Figs.  7  and  8  which 
show  for  each  of  the  40  divisions  the  annual  saving,  in  per- 
centage of  the  net  cost  of  electrification,  plotted  against  the 
energy  required,  in  kilowatt-hours  per  year,  together  with 
the  accumulated  average  percentage  of  saving  for  the  divi- 
sions as  grouped.  Fig.  7  shows  the  saving  exclusive  of  the 
saving  in  crew  wages,  and  the  divisions  are  arranged  in 
the  order  of  percentages.  With  these  results  as  a  criterion 
of  economical  electrification  the  "selected  divisions"  are  as- 
sumed to  be  all  that  show  a  saving  of  nine  per  cent  or  more. 
The  group  of  divisions  thus  selected  shows  an  average  sav- 
ing of  11.4  per  cent.-  It  includes  30  of  the  40  divisions 
examined,  comprised  in  11  of  the  13  systems.  The  saving, 
including  the  wage  saving,  for  the  40  divisions,  is  shown  in 
Fig.  8.  For  the  "selected  divisions"  these  savings  range 
from  10.6  to  19  per  cent  and  average  14.2  per  cent.  The 
total  energy  required  annually  for  these  30  divisions  would 
be  4,400  million  kilowatt-hours,  and  the  maximum  demand 
approximately  850,000  kilowatts. 

The  low  percentage  of  saving  shown  by  the  divisions  not 
included  in  the  selected  group,  except  those  of  the  New  York 
Central,  is  due  to  light  traffic.  On  the  New  York  Central 
the  train  cost  of  transportation,  the  cost  of  maintaining  steam 
locomotives  and  the  cost  of  coal  per  mile  are  lower  than  on 
any  other  system,  owing  in  part  to  the  fact  that  this  is  a 
water-level  road  with  a  large  amount  of  through  traffic; 
these  are  favorable  conditions  for  economical  steam  opera- 
tion and  afford  less  opportunity  for  saving  by  electrification. 

The  amount  of  electrification  recommended  includes  48 
per  cent  of  the  route  miles,  53  per  cent  of  the  main  track 
miles,  64  per  cent  of  the  yard  track  and  58  per  cent  of  all 
track  owned  by  the  11  selected  roads  in  the  district.  The 
net  cost  of  electrification  of  all  the  selected  divisions  would 
be  $570,000,000,  and  the  net  annual  saving  in  operation, 
including  the  saving  in  wages,  $81,000,000  equal  to  an 
average  of  14.2  per  cent  of  the  entire  group,  ranging  fr<Mn 
10.6  per  cent  for  the  New  York,  Susquehanna  &  Western 
division  of  the  Erie  to  19  per  cent  for  the  New  Haven-Boston 
route  of  the  New  Haven. 

The  growth  of  traffic,  both  freight  and  passenger, 
of  track,  and  of  tractive  power  for  the  Class  1  railroads 
in  the  superpower  zone  from  1900  to  1919  is  shown  in 
Fig.  9.  The  annual  rate  of  growth  has  been  5.3  per  cent 
in  passenger-miles,  4.5  per  cent  in  ton-miles,  0.75  per  cent  in 
all  track,  and  6.6  per  cent  in  tractive  power  of  loccMnotives. 

The  amount  of  money  required  for  electrification  is  $570,- 
000,000.  This  figure  is  based  on  costs  prevailing  in  1919, 
but  at  costs  as  of  June,  1921,  it  would  be  reduced  by  18 
per  cent,  to  approximately  $4^57,000,000,  and  before  this  con- 
struction can  be  undertaken  there  would  be  further  material 
reductions.  Probably  five  years  from  now  the  entire  work 
outlined  could  be  done  for  not  more  than  $400,000,000. 
Good  railroad  authorities  have  stated  repeatedly  that  more 
that  $1,000,000,000  a  year  is  needed  by  the  railroads  of  the 
United  States  for  extensions  and  TDetterments.  The  part  of 
this  total  to  be  allocated  to  the  superpower  zone,  as  deter- 
mined by  the  number  of  locomotives,  would  be  $150,000,000. 
The  amount  required  for  normal  extensions  and  betterments 
for  three  years  would,  therefore,  be  sufficient  to  electrify  the 
30  selected  divisions  of  the  railroads  in  this  territory,  with 
an  annual  saving  of  more  than  14  per  cent.  The  most  val- 
uable feature  of  the  change,  however,  is  not  the  amount 
saved,  but  the  great  increase  in  maximum  capacity  of  exist- 
ing trackage  and  general  advantages  of  electric  operation. 

These  figures  indicate  that  with  a  return  of  normal  finan- 
cial conditions  all  these  lines  should  be  electrified  before 
further  great  expenditures  have  been  incurred  to  increase  in 
a  minor  degree  the  capacity  of  the  existing  tracks  and  yards. 
Steam  operation  cannot  satisfactorily  meet  the  conditions  of 
the  crowded  terminals  herein  described  as  the  superpower 
zone;  electric  operation  can  easily  do  it. 


Method  of  Laying  Out  Walschaert    Valve    Gear 


Designing  to   Compensate   for   Angularity; 
Fixing     Principal     Dimensions     of     Parts 

BY  J.  J.  JONES 

American  Locomotive  Company,  Schenectady,  N.  Y. 


WHILE  the  Walschaert  valve  gear  had  been  previously 
used  on  American  built  locomotives,  its  present  al- 
most universal  application  may  be  said  to  have 
begun  with  the  Baltimore  &  Ohio  Mallet  locomotive  built 
by  the  American  Locomotive  Company  at  its  Schenectady 
plant  and  exhibited  at  the  St.  Louis  exposition  in   1904, 


Reach  Rod 


Valve  Stem 


his  method  of  laying  it  out  may  be  of  interest.  In  submit- 
ting thi.s  it  is  assumed  that  the  reader  has  a  good  under- 
standing of  locomotive  design  and   it  is  not  necessary  to 
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Fig.  1 


This  engine  attracted  a  great  deal  of  attention  in  the  rail- 
road world  at  that  time,  not  only  on  account  of  the  valve 
gear,   but   also  because   it   was   then   the   largest   and   most 
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powerful  locomotive  in  the  world,  and  marked  the  introduc- 
tion of  the  Mallet  as  it  is  now  known  on  American  railways. 
The  writer's  first  practical  experience  with  the  Walschaert 


Fig.  3 


valve  gear  was  as  elevation  draftsman  in  the  building  of 
this  locomotive  and  as  he  has  since  been  closely  connected 
with  the  designing  and  application  of  this  gear  an  outline  of 


Fig.  4 

explain  the  construction  of  the  valve  or  flow  of  steam  to  and 
from  the  cylinder. 

Before  starting  the  layout  of  the  gear  the  general  design 
of  the  engine  is  studied  to  determine  which  of  the  various 


Fig.  5 


arrangements  of  reverse  shaft,  etc.,  is  most  suitable.  Dia- 
grams of  several  arrangements  in  common  use  are  shown  by 
Figs.  1  to  6. 

The  arrangement  most  used  by  the  American  Locomotive 


Fig.  6 


Company  is  shown  in  Fig.  1.  This  is  arranged  for  inside 
admission  with  the  eccentric  crank  leading  the  main  crar^ 
pin  and  the  radius  bar  in  the  top  of  the  link  in  the  forwaril 
motion.  With  this  arrangement  the  irregular  movements  die 
to  angularity  of  the  main  rod  are  compensated  by  the  angn- 
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Parity  of  the  eccentric  rod,  consequently  it  will  produce  the 
nearest  to  perfect  results  as  to  cutoffs,  etc.,  at  all  positions 
)f  the  reverse  lever. 

The  arrangement  shown  in  Fig.  2  is  similar  to  Fig.  1,  but 
ihe  eccentric  follows  the  main  crank,  which  places  the  radius 
bar  in  the  bottom  of  the  link  in  forward  motion. 

An  arrangement  for  outside  admission,  with  the  eccentric 
leading  and  the  radius  bar  in  the  bottom  of  the  link  in  for- 
ward motion  is  shown  in  Fig.  3.  This,  on  account  of  the 
leading  eccentric,  has  the  same  advantage  as  regards  perfect 
results  for  all  reverse  lever  positions  as  Fig.  1. 

Fig.  4  is  the  same  as  Fig.  3  except  for  the  following 
eccentric  and  forward  motion  in  the  top  of  the  link. 

Fig.  5  shows  an  arrangement  in  which  the  radius  bar 
lifter  is  in  the  form  of  a  slide  carried  by  the  reverse  shaft 
urm. 

Fig.  6  shows  an  arrangement  similar  to  Fig.  2,  except 
that  the  center  of  the  reverse  shaft  is  located  back  of  the 
link.      The  names  of  the  various  parts  are  indicated  in 

Fig.   1. 

After  selecting  the  arrangement  to  be  used,  it  is  necessary 
to  decide  v.here  it  will  be  best  to  locate  the  center  of  the 
link  and  the  vertical  center  line  of  the  combination  lever  on 
the  elevation  drawing,   having  in  mind  proper  clearances 


the  same  per  cent  of  the  whole  diameter  as  the  desired  maxi- 
mum per  cent  cut  off  and  draw  a  vertical  line  to  point  B 
which  will  correspond  to  the  cut  off  position  of  the  crank 
pin  if  the  circle  is  also  considered  as  the  path  of  the  crank 
pin  and  dead  center  or  begirming  of  the  stroke  at  point  C 

Now  draw  an  arc  D  of  radius  equal  to  the  assumed  lead 
and  then  draw  line  E-B  tangent  to  arc  D.  The  required 
steam  lap  is  then  shown  by  the  distance  F. 

Exhaust  clearance  or  lap  is  determined  by  drawing  a  line 
parallel  to  line  E-B  through  the  desired  release  or  closure 
f)osition  of  the  crank  pin;  exhaust  line  and  line  is  shown 


^^ 


:.c' 


Va/ve 


Travef 


"        ^Lap  1-  Lead 

by  a  line  through  the  center  of  the  circle.  H  indicates 
exhaust  clearance;  G  indicates  exhaust  lap. 

As  this  diagram  does  not  take  into  consideration  irregu- 
larities due  to  angular  movements  of  the  main  rod,  etc.,  the 
results  will  not  be  exactly  the  same  as  will  be  obtained  cm 
the  engine,  but  will  be  a  close  approximation  wily  and,  there- 
fore, if  a  certain  maximum  cut  off  is  desired,  it  is  best  to 
make  the  lap,  travel,  etc.,  such  that  the  diagram  will  show 
about  one  per  cent  longer  cut  off. 

The  center  line  layout  of  the  gear  is  now  started 
(see  Fig.  10)  making  it  to  as  large  a  scale  as  convenient 
and  as  accurate  as  possible,  if  necessary,  using  a  magnifying 


-Un  k  Movemenf 
\/nsicle  Admission 


Flo.  7 

from  other  parts  of  the  engine.  The  location  of  the  link 
should,  if  possible,  be  such  that  the  radius  bar  will  not  be 
longer  than  the  eccentric  rod,  a  good  arrangement  being  to 
make  the  radius  bar  approximately  three-quarters  the  length 
of  the  eccentric  rod. 

It  is  also  advisable  to  locate  the  link  as  low  as  possible 
>o  as  to  avoid  excessive  length  of  link  foot.  It  should  not, 
however,  be  so  low  as  to  involve  an  excessive  angle  between 
the  radius  bar  and  valve  stem  at  the  lower  end  of  the  link 
unless  provision  is  made  in  the  valve  stem  guide  to  with- 
stand the  higher,  thrust. 

Having  settled  these  points,  the  designer  must  decide 
what  valve  setting  is  to  be  used;  viz,  maximum  valve  travel, 
steam  lap,  lead  and  exhaust  clearance  or  lap.  These  di- 
mensions are  usually  decided  from  previous  experience  with 
similar  locomotives  so  that  it  is  seldom  necessary  to  do  more 
than  pick  out  the  setting  suitable  for  the  case  in  hand;  how- 
ever, the  setting  may  be  decided  graphically  by  means  of 
the  Reuleaux  or  similar  diagram. 

The  Reuleaux  diagram.  Fig.  7,  which  is  probably  the 
most  easily  understood,  is  constructed  as  follows:  Draw  a 
circle  whose  diameter  is  equal  to  the  assumed  valve  travel, 
then  on  the  horizontal  diameter  measure  a  distance  that  is 


J^t-L'mk  Motftmenf" 
y-  /Outsidt  Admisiian 

Fig.  9 

glass  to  insure  that  centers  are  exactly  on  the  intersections 
of  lines.  The  next  step  is  to  lay  out  the  center  lines  of  axle, 
crank  pin  circle,  cylinder,  crosshead  WTist  pin  in  center  of 
stroke,  link,  valve  stem  and  vertical  center  line  of  conbina- 
tion  lever. 

The  dimensions  of  the  combination  lever  are  then  deter- 
mined by  the  following  formula: 

AY 

A  :  B  :  :  X  :  Y  or =  X  in  which 

B 
A  =  (Lap  +  lead  -}-  1/32  in.)  X  2 
B  ^^  Equals  stroke  of  engine. 

Y  =  Distance  between  radius  bar  and  union  link  pin 

X  =  Distance  between  radius  bar  and  valve  stem  pin 

(The  1/32  in.  in  the  formula  above  is  to  compensate  for 

lost  motion  in  the  finished  gear.) 

A  distance  equal  to  the  lap  plus  the  lead  is  then  measured 

off  on  the  valve  stem  center  line  each  side  of  the  vertical 
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center  line  of  the  combination  lever,  also  half  the  valve 
travel  as  shown  in  Fig.  8.  Then  with  these  points  as 
centers  and  radius  X,  draws  arcs  which  intersect  the  vertical 
center  line  at  point  C  and  are  tangent  to  a  line  A,  which 
shows  the  highest  position  of  the  radius  bar  pin. 

The  points  B  and  B\  are  then  located  on  line  A  to  show 
the  amount  of  movement  of  the  radius  bar  pin  necessary 
to  obtain  the  required  valve  travel,  which  is  determined  as 
indicated  in  Fig.  9  and  shown  by  the  dotted  line  marked 
"link  movement." 

The  next  step  is  to  locate  points  D  and  Dl  equidistant 
from  the  center  line  for  about  half  full  link  movement. 

Then  from  point  C  with  the  distance  to  the  center  of  the 
link  as  radius,  the  arc  E  (Fig.  10)  is  drawn  which  shows 
the  central  position  of  the  link,  and  from  the  center  of  the 
link  with  the  same  radius  arc  F  is  drawn  on  which  the  cen- 
ters of  the  link  at  full  swing  front  and  back  are  later 
located. 

It  is  then  necessary'  to  decide  the  maximum  lift  of  the 
link  block  to  be  used,  allowing  proper  clearances  at  the  ends 
of  the  link,  and  draw  the  link  circle  G  which  is  used  only 
as  a  limit  line  beyond  which  the  link  block  must  not  travel. 

With  a  radius  equal  to  the  radius  of  the  link  and  B  and 
B\  (Fig.  8)  as  centers,  arcs  B  and  B\  are  drawn  which  at 
their  intersection  with  the  link  circle  show  the  maximum 
possible  movement  of  the  link  block.  Shorter  arcs  are  also 
drawn  from  points  D  and  Dl  as  centers. 

Centers  are  now  located  on  arc  F  equidistant  from  pomt 
C  so  that  when  an  arc  is  drawn  through  the  center  of  the 


crank  is  found  by  measuring  the  distance  to  the  dead  center 
of  the  crank  pin  as  shown,  the  eccentric  being  either  leading 
or  following  the  crank  pin  as  required  by  the  gear  arrange- 
ment. 

Lines  are  now  drawn  from  points  B,  B\,  D,  Dl  and  C 
through  the  intersections  of  their  arcs  with  the  arcs  of  full 
link  swing  to  show  the  center  lines  of  the  radius  bar  for 


'Ceirhr  of  Link 


Axle 


'Link  Foot  Pin 


Fig.  11 


these  positions  of  the  link  block,  and  to  locate  points  to 
show  corresponding  positions  of  the  radius  bar  lifter  pin. 
Then  with  these  points  as  centers  and  the  length  of  the 
radius  bar  lifter  as  radius,  draw  intersecting  arcs  to  fix 
points  from  which  to  locate  the  center  of  the  reverse  shaft 
so  that  with  the  length  of  reverse  shaft  arm  decided  on  the 
suspension  pin  for  the  radius  bar  lifter  will  travel  as  near 
as  possible  to  the  points  thus  found. 

It  now  remains  only  to  determine  the  correct  length  of 
the  union  link,  which  should  be  such   that  the  angle  of 
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Fig.  10 


link  it  will  intersect  arcs  B  and  B\  inside  of  the  link  circle. 
This  locates  the  full  swing  of  the  link. 

The  next  step  is  to  locate  the  link  foot  pin  and  find  the 
diameter  of  the  eccentric  circle  that  will  give  the  angular 
swing  of  the  link  that  is  shown  by  the  arcs  of  full  swing. 

These  are  determined  by  trial  as  there  is  no  accurate  rule 
for  determining  them  and  must  be  such  that  when  the  ec- 
centric is  located  90  deg.  from  the  center  line  through  the 
axle  and  link  foot  pin  the  resultant  swing  of  the  link  will 
be  the  same  each  side  of  the  center  and  same  amount  as 
shown  by  the  arcs  of  full  link  swing. 

In  this  connection  the  nearest  approximation  of  the  correct 
location  of  the  link  foot  pin  known  to  the  writer  is  shown 
by  diagram  in  Fig.  11.  This,  however,  usually  gives  a  point 
that  is  two  or  three  degrees  too  far  back  and  therefore  should 
be  considered  only  as  a  simple  method  of  finding  the  first 
trial  center. 

After  the  link  foot  pin  position  and  the  diameter  of  the 
eccentric  circle  are  determined,  the  length  of  the  eccentric 


swing  of  the  combination  lever  will  be  the  same  each  side 
of  its  vertical  center  line.  The  proper  length  is  equal  to 
the  distance  from  the  crosshead  wrist  pin  to  the  lower  pin 
of  the  combination  lever  when  laid  out  for  the  end  of  the 
stroke,  and  not  when  laid  out  on  the  vertical  center  line. 

The  reader  will  no  doubt  have  noted  that  the  dead  center 
positions  of  the  crank  pin  in  the  layout  are  on  the  line  drawn 
through  the  center  of  the  axle  and  crosshead  wrist  pin  at 
the  center  of  the  stroke  and  that  these  dead  centers  do  not 
check  with  the  true  dead  centers  when  the  center  line  of  the 
cylinder  is  above  the  center  of  the  axle. 

While  the  latter  gives  the  actual  dead  centers  that  will  be 
used  by  the  valve  setter,  greater  accuracy  in  the  length  of 
the  eccentric  crank  is  obtained  by  using  the  centers  as  shown, 
the  slight  error  being  in  the  length  of  the  eccentric  rod  if 
measured  on  the  layout. 

The  amount  of  this  error  may  be  determined  by  revolving 
the  eccentric  around  the  center  of  the  axle  the  small  angle 
represented  by  the  distance  from  the  assumed  to  the  true 
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dead  center;   then  the  distance   from  the  eccentric  to  the  found  necessary-,  when  setting  the  valves  in  the  shop,  except 

center  of  the  pin  in  the  link  foot  is  the  correct  length  of  the  possibly  a  slight  lengthening  or  shortening  of  the  eccentric 

eccentric  rod.  rod  or  radius  bar  to  compensate  for  unavoidable  inaccuracies 

If  the  laying  out  is  carefully  done  no  adjustments  will  be  in  workmanship. 

•  .  •■-■-  ^  v.. I  '' 

-  ■  •-   *     *".■*■         .. 

Operating  and   Maintaining  Oil  Burning  Locomotives* 

Oil  Tanks;  Piping;  Location  of  Burners;  Drafting;  Preventing  Air 
Leaks;  Cleaning  Soot  from  Flues;  Maintaining  Oil  Temperatures 

THE   first   attempt   in  the  United  States   to  burn  crude  temperature.     Fuel  tanks  are  provided  with  a  measuring  rod 

oil  in  the  firebox  of  a  locomotive  was  made  at  Santa  designed  to  show  inches  on  one  side  and  gallons  on  the 

Paula,   California,  in  October,   1894.  The  subsequent  other  so  that  accurate  measurements  may  be  obtained  at  all 

study  of  combustion  soon  led  to  a  better  understanding  of  times. 

the  firebox  and  boiler  design  and  realizing  the  many  advan-         Oil  flows  to  the  burner  by  gravity  on  all  types  of  locomo- 

tages  to  be  gained  by. the  use  of  oil  as  fuel,  every  effort  was  tives  except  the  Mallet,  in  the  tender  of  which  is  used  six 

made  to  develop  the  most  efficient  burner  and  drafting  ar-  pounds  air  pressure.  The  oil  piping  arrangement  conveys  the 

rangement.     Most  obstacles  were  overcome  and  in  a  com-  oil  from  the  tank  to  the  burner,  from  v.hich  it  is  sprayed  into 

paratively  short  time  a  high  degree  of  efficiency  was  attained,  the  firebox  by  steam.    This  conduit  is  two  inches  in  diameter 

Crude  oil  possesses  many  advantages  over  other  fuels  and  and  passes  through  a  superheater  four  inches  in  diameter 

in  the  West  its  use  soon  becomes  widespread.     At  no  time  which  is  used,  in  addition  to  the  tank  heater,  to  heat  the  oil 

during  the  past  few  years  has  the  production  of  crude  oil  in  before  it  reaches  the  firebox.     The  tank  heater  should  be  so 

the  United  States  been  sufficient  to  meet  requirements,  and  constructed  and  maintained  as  to  keep  the  oil  at  the  proper 

records  for   June,   1921,   show  the   consumption   of   81,000  temperature,  the  oil   feed   line   should   be   free  from   leaks, 

barrels  per  day  in  excess  of  production,  which  deficit  was  with  as  few  elbow  joints  as  possible;   metal   with  flexible 

and  is  being  supplied  from  the  Mexican  fields.  joints  is  preferable  to  rubber.     The  cut-mit  or  safety  valve 

Daily  production,  United  States,  June,  1921 1,346.833  bbis.  on  the  tender,  the  blow-back  valve,  Superheater  and  firing 

Imports  from  Mexico. .....,>. 340,175  hbis.  ^^j^^  should  all  be  in  perfect  working  condition.     Burner 

Total ^'^?5'^67  uS*'  should  be  of  suitable  size,  varj'ing  from  one  inch  to  three 

ai  y   ct-nsumption _Llj 1  inches  according  to  size  of  firebox,  clean  and  lined  up  about 

Amount  placed  in  storage  daily 259.641  bbis.  50  in.  from  the  flash  wall  to  insure  perfect  combustion.    The 

At  the  present  rate  of  consumption  we  are  told  by  geolo-  correct  distance  from  burner  to  fire  pan  floor  is  6  in.  to  9^4 

gists  that  the  crude  oil  supply  in  the  United  States  will  be  in.,  depending  on  the  draft  arrangement,  and  particular  at- 

exhausted   within   a   few  years   as   there   now   remains   but  tention  should  be  given  to  see  that  the  burner  is  so  placed 

about  60  per  cent  of  the  original  supply  underground.    With  that  the  oil  strikes  the  flash  wall  in  the  center.     Care  must 

this  prospect  in  sight  it  is  small  wonder  that  strenuous  efforts  also  be  exercised  to  see  that  fire  pan  is  free  from  air  leaks 

are  being  exerted  to  conserve  the  remaining  supply  by  main-  with  no  obstruction  on  the  floor  and  that  all  damper  controls 

taining  and  operating  oil  burning  locomotives  as  economically  are  in  perfect  working  order. 

as  possible.    At  the  present  time  there  are  about  41  railroads  There  are  two  ways  of  drafting  an  oil  burning  engine; 

operating  in  21  states  which  burn  oil  for  fuel,  some,  however,  one,  the  horizontal  draft  and  the  other  the  vertical.  Both  are 

on  a  very  small  part  of  their  power.  in  general  use  on  oil  burning  roads.    The  arrangement  of  the 

The  maintenance  of  the  locomotive  rests  largely  with  the  brick  work  on  both  drafts  is  practically  the  same.  The 
enginemen.  The  medium  through  which  the  maiiitenance  is  horizontal  draft,  by  which  air  is  admitted  through  the  fire 
accomplished  is  the  work  report  and  its  correct  rendition,  door,  is  the  most  economical,  but  in  poor  water  districts. 
This  means  that  if  the  locomotive  is  to  perform  economically  from  the  standpoint  of  boiler  maintenance,  the  vertical  draft 
at  its  maximum  capacity  specific  information  must  be  given  arrangement  with  the  flat  door,  by  which  air  passes  to  the 
to  the  roundhouse  force  as  to  just  what  defects  were  noted  rear  of  the  firebox,  prevents  cold  air  from  reaching  the  stay- 
under  actual  operation.  Maintaining  an  oil  burning  locomo-  bolts  and  thus  reduces  boiler  maintenance.  The  horizontal 
tive  would  be  a  very  simple  task  if  a  thorough  and  accurate  draft  in  good  water  districts  has  proved  ver>-  successful  both 
report  of  defects  noted  by  engine  crews  were  reported  at  the  from  the  standpoint  of  boiler  maintenance  and  fuel  con- 
end  of  each  trip.    "Don't  Steam"  covers  a  multitude  of  sins  sumption. 

but  the  worst  sinner  of  all  is  the  man  who  writes  it  on  his         Air  openings  through  the  fire  pan  should  var>',  depending 

work  report,  with  no  further  detail,  and  then  has  writer's  on  the  size  of  the  firebox — from   16  sq.   in.   air  admission 

paralvsis.  arcund  the  burner  and  85  sq.  in.  at  the  rear  of  the  firelx)X, 

Generally  speaking  there  are  but  few  points  of  difference  to  225  sq.  in.  around  the  burner  and  224  sq.  in.  at  the  rear, 

in  maintaining  an  oil  burning  ^ipcomotive  as  compared  with  It  has  been  found  that  the  best  results  are  obtained  on  an 

a  coal  burner  and  these  point^  of  difference  affect  the  design  oil  burning  enirine  with  the  use  of  an  extension  stack  extend- 

of  tender,  oil  piping  and  firebox  arrangement.  The  fuel  oil  ing  do\\-n  to  the  center  line  of  the  boiler,   12  to  16  in.  in 

tank  is  constructed  of  ^-in.   material  and  the  capacity  is  diameter. 

approximately  3,000  gallons— a  coal  equivalent  of  about  17  To  secure  the  best  results  the  fire  pan  should  be  welded 

tons  on  the  basis  of  42  gallons  per  barrel  and  4  barrels  of  to  the  mud  rin?  and  rigidlv  secured  so  as  to  obviate  all  possi- 

oil  equal  to  a  ton  of  coal.     On  filling  the  square  tank  a  2-in.  bilitv  of  air  leaks  at  sides  and  front  or  behind  the  brick 

space  is  left  in  the  top  and  on  semi-cylindrical  6   in.,  to  work.     Too  much  attention  cannot  be  given  to  the  mainte- 

allow  for  expansion  when  the  oil  is  heated.     The  ratio  of  nance  of  fire  pans  on  oil  burning:  locomotives, 
expansion  is  one  per  cent  for  each  25  deg.  F.  increase  in  Front  end  air  leaks  and  outside  steam  leaks  should  not 

-— : -—, — ; z — : ;  be  tolerated.     In  the  roundhouse  one  man  should  be  assigned 

Abstract  of  a  report  presentfrd  at  the  meeting  of  the  Traveline  Engineers  .  lii-ij.  j  •         ■l^       •      i      i        ■    j.       ^■u       e       '  a. 
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end  and  around  outside  steam  pipes.  There  are  many  recom- 
mended practices  for  the  elimination  of  air  leaks  around 
outside  steam  pipes.  The  best  one  in  use  is  the  application 
of  a  casing  of  ^-in.  steel  plate  with  a  welded  seam.  This 
casing  is  riveted  permanently  to  the  smoke  box  and  then 
caulked  or  welded  around  the  edge  to  make  it  airtight.  It  is 
large  enough  in  diameter  to  allow  removal  of  the  steam  pipes 
without  disturbing  it.  The  lower  end  of  the  casing  is  flanged 
outward  and  to  it  is  riveted  a  wrought  iron  ring.  A  cast  iron 
flange  made  in  halves  is  fitted  together  and  bolted  snugly 
around  the  steam  pipe,  which  is  machined  true  at  this  point. 
This  flange  is  secured  to  the  wrought  iron  ring  with  eight 
,  studs  and  a  copper  wire  gasket  is  used  between  them  to 
obtain  an  airtight  joint.  A  copper  gasket  is  then  caulked 
into  a  dovetail  groove  in  the  cast  iron  flange  around  the 
steam  pipe. 

Operation  of  oil  burning  locomotives  call  for  the  same 
attention  from  the  engineer  as  on  a  coal  burner  but  the  fire- 
man has  no  manual  labor  to  perform  in  delivering  fuel  to 
firebox.  But  he  has  to  be  alert  at  all  times  for  there  is  no 
bank  of  burning  coal  to  aid  him  in  keeping  an  even  firebox 
temperature  when  the  engineman  is  working  a  light  throttle  or 
drifting  after  having  forced  the  locomotive  to  its  capacity. 
A  supply  of  clean,  gritt)'  sand  should  be  used  in  the  sand 
box  of  the  locomotive  with  a  sand  scoop  so  the  fireman  can 
clean  the  soot  from  the  flues.  Flues  should  be  sanded  while 
running  by  placing  a  small  quantity  of  sand  in  the  scoop 
and  by  inserting  through  an  opening  in  the  fire  door  while 
the  engine  is  working  hard,  allowing  the  exhaust  to  draw 
the  sand  through  the  flues.  It  is  good  practice  to  sand  fre- 
quently in  order  to  keep  the  soot  removed.  It  is  a  non- 
conductor of  heat  and  causes  the  steam  pressure  to  drop  rap- 
idly. Enginemen  should  take  care  to  give  the  valve  sufficient 
travel  and  open  the  throttle  far  enough  so  that  the  exhaust 
will  carry  sand  through  the  flues  and  do  the  work  for  which 
it  is  intended.  The  sand  scoop  should  be  held  as  far  in  the 
fire  door  as  possible  in  order  to  prevent  sand  from  falling 
on  brickwork  or  flash  wall. 

Firemen  should  watch  the  temperature  of  oil  and  endeavor 
to  keep  it  just  warm  enough  to  insure  an  even  flow  to  the 
burner.  This  temperature  will  vary  from  100  deg.  F.  for 
light  California  or  Texas  oil  to  180  deg.  for  heav}'  Mexican 
oil.  The  fireman  has  direct  control  of  the  amount  of  steam 
used  to  heat  the  oil  in  the  tender  and  unless  he  is  careful 
he  may  not  only  damage  the  oil  by  overheating  it  so  that  it 
loses  its  lighter  gases,  but  also  increase  the  danger  of  ex- 
plosions from  the  escaping  gas.  Where  excessive  steam  is 
turned  into  the  tender  there  is  excessive  condensation  and 
unless  this  water  is  drained  off  it  will  go  to  the  burner  and 
often  puts  the  fire  out.  Heating  the  oil  in  the  tender  is  not 
for  the  purpose  of  aiding  in  burning  it  but  to  cause  it  to 
flow  in  a  steady,  even  stream  from  the  tender  to  the  oil  feed 
line,  where  it  passes  through  a  superheater  box  before  it 
reaches  the  burner.  The  purpose  of  the  superheater  is  to 
raise  the  oil  to  a  temperature  at  which  it  will  be  easily  broken 
up  by  the  atomizer  as  it  goes  from  the  burner  tip  into  the 
firebox.  Since  it  takes  less  than  one-fifth  of  a  second  for  a 
particle  of  burning  oil  to  travel  from  the  burner  tip  to  the 
flue  sheet,  it  is  of  the  utmost  importance  to  have  oil  so 
atomized  that  no  time  is  lost  in  burning  it.  The  use  of  the 
blower  is  to  create  sufficient  draft  to  keep  the  firebox  clear 
of  smoke  and  gases  and  to  produce  artificial  draft.  The 
misuse  of  the  blower  causes  waste  of  fuel  and  damage  to 
the  boiler.  Ver}-  light  applications  should  be  indulged  in 
under  all  conditions.  The  strong  use  of  blower  draws  cold 
air  into  the  firebox,  damaging  the  flues  and  flue  sheets,  and 
causing  them  to  leak. 

A  slight  color  of  smoke  at  the  stack  is  better  than  no 
smoke  at  all,  for  a  clear  stack  indicates  too  great  an  amount 
of  air.  Losses  from  too  much  air  are  frequently  three  times 
as  great  as  from  insufficient  supply.     Firemen  should  avoid 


black  smoke  at  all  times  if  possible;  it  indicates  a  loss  of 
fuel  and  should  not  be  tolerated.  Black  smoke  is  either  the 
result  of  faulty  firing  or  the  condition  of  the  engine.  The 
firing  valve  by  which  the  flow  of  oil  to  the  burner  is  regulated 
requires  constant  attention.  Lost  motion  frequently  occurs  in 
this  apparatus.  Much  fuel  is  wasted  when  the  fireman  loses 
the  correct  adjustment  of  this  valve  because  of  too  much  play 
either  in  the  rods  or  in  the  valve  itself. 

When  an  engine  is  worked  to  full  capacity  on  long  grades 
and  has  been  fired  heavily  it  requires  very  careful  attention 
to  prevent  flues  from  leaking  as  the  small  tongue  of  flame 
does  not  fill  firebox  sufficiently  to  keep  out  the  cold  air. 
Enginemen  cannot  be  too  careful  at  such  times;  they  should 
start  gradually  to  ease  off  on  the  throttle,  allowing  the  fire- 
man plenty  of  time  to  adjust  his  firing  valve.  Injectors 
should  be  shut  off  at  once,  if  only  for  a  short  time,  and  then 
worked  at  short  intervals.  In  most  cases  engines  start  leaking 
while  descending  grades  after  having  been  worked  hard. 
Careful  team-work  between  engineer  and  fireman  will  pre- 
vent black  smoke  when  shutting  off  or  pulling  out  of  stations. 

The  report  was  signed  by  J.  N.  Clark  (Chairman),  Sou. 
Pac.  Co.;  J.  C.  Harris,  G.  H.  &  S.  A.;  H.  H.  Kane,  Gulf 
Coast  Lines;  E.  F.  Boyle;  E.  E.  Cornish,  M.  K,  &  T.,  and 
W.  G.  Tawse,  Locomotive  Superheater  Company. 

Discussion 

In  answer  to  a  number  of  questions  relative  to  the  terminal 
handling  of  oil  burning  locomotives,  J.  N.  Clark  (Southern 
Pacific)  stated  in  closing  that  from  50  gallons  to  175  gallons 
of  oil  are  required  to  fire  up  engines  at  terminals,  requiring 
from  30  min.  to  1  hr.  50  min.  before  leaving  time.  A  test 
made  with  a  2-8-2  type  locomotive  weighing  207,000  lb.  on 
drivers,  was  fired  up  with  ^  glass  of  water  at  120  deg.  in  a 
total  time  of  108  min.  to  200  lb.  gage  pressure,  with  a  con- 
sumption of  119  gallons  of  oil.  In  comparison  with  15  per 
cent  to  25  per  cent  of  the  fuel  consumed  at  terminals  on  an 
eastern  coal  burning  road,  the  terminal  oil  consumption  was 
estimated  at  about  8  per  cent  of  the  total  fuel. 

Mr.  Clark  referred  to  a  test  made  under  the  supervision 
of  the  fuel  conservation  committee  of  the  Southern  Pacific 
in  which  the  fuel  consumption  per  1000  ton-miles  was  meas- 
ured for  a  1,000-ton  train  hauled  by  a  2-10-2  type  super- 
heated locomotive.  At  5  miles  an  hour  the  oil  consumption 
was  .3  gal.;  at  10  miles  an  hour,  1.1  gal.;  at  15  miles  an 
hour,  2.5  gaL;"at  20  miles  an  hour,  4.5  gaL;  at  25  miles 
an  hour,  7  gal.;  at  30  miles  an  hour,  10  gal.;  at  35  miles 
an  hour,  13.7  gal.;  at  40  miles  an  hour,  18  gal.;  at  45  miles 
an  hour,  22.7  gal.,  and  at  50  miles  an  hour,  28  gal.  A  test 
to  show  stand-by  fuel  consumption  showed  that  45  gal.  of 
oil  per  hour  was  refined  to  hold  train  and  run  the  air  pump, 
while  37  gal.  an  hour  was  burned  by  a  light  engine  standing 
under  steam. 
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Locomotive  Weighing  Plant  of  Large  Capacity 

Heavy    Scale    Is    Housed    in    a    Special    Building    with 

Equipment  for  Determining  All  Wheel  Loads  at  One  Time 

•-*  .•■'  •  -  .".  '  ■ 
BY  CARL  C.  BAILEY  :^:  ?? 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.      s  " ..    ..  •     ' 


A  LOCOMOTIVE  weighing  plant  was  recently  com- 
pleted at  the  Eddystone  plant  of  the  Baldwin  Loco- 
motive Works,  which  is  unsurpassed  in  size  ana 
novelty  of  construction.  It  is  comprised  of  a  platform  track 
scale,  24  individual  wheel  scales,  concrete  foundations  ol 
massive  construction,  and  a  specially  designed  building  which 
covers  and  protects  the  scale  and  its  mechanism.  The  largt 
scale  is  composed  of  six-sections,  and  is  designed  for  a  total 
working  capacity  of  450  tons. 

The  Baldwin  Locomotive  Works  heretofore  determined 
the  total  weight  of  the  locomotive  on  a  track  scale,  after 
which  the  individual  wheel  loads  were  obtained  by  moving 
the  locomotive  to  a  specially  constructed  track  having  con- 


limitations  on  deflection  in  the  longer  extension  levers,  re- 
sulted in  designs  which  in  many  instances  give  unit  stresses 
very  much  below  specification  limits.  To  conform  to  these 
specifications,  the  designers  were  confronted  with  the  ques- 
tion of  producing  a  knife  edge  in  the  main  levers  of  sufficient 
length  to  give  a  unit  loading  not  to  exceed  7,000  lb.  per 
lineal  inch,  and  also  with  the  problem  of  supporting  it  in  a 
substantial  manner  to  secure  an  even  distribution  of  the 
load.  These  knife  edges  are  22  in.  long  and  are  made  of  a 
special  alloy  steel  which,  when  hardened  in  oil,  has  an 
elastic  limit  of  not  less  than  160,000  lb.,  and  a  tensile 
strength  of  not  less  than  200,000  lb.  per  sq.  in.  The  entire 
surface  of  all  pivots  and  bearings  throughout  the  scale  is 


A   Locomotive  on  the  Scales  with  the   Portable  Wheel   Scales   in   Position 


Crete  foundations  of  sufficient  width  to  allow  the  placing 
of  individual  scales  under  each  wheel.  With  this  method 
of  weighing,  it  was  difficult  to  obtain  any  degree  of  accuracy 
when  comparing  the  weight  on  the  platform  with  the  total 
weights  on  the  individual  scales. 

After  investigations  relative  to  the  assumed  loading  of 
the  largest  locomotive  which  it  would  be  practical  to  build, 
it  was  decided  to  construct  a  scale  having  a  working  ca- 
pacity, as  previously  mentioned,  of  450  tons,  with  a  plat- 
form of  sufficient  width  to  permit  the  use  of  individual  scales 
under  each  wheel.  A  scale  of  this  type  would  give  accurate 
results  and  all  weights  would  be  determined  with  the  engine 
in  one  location. 

In  designing  the  scale  the  stresses  as  recommended  by  the 
specifications  of  the  American  Railway  Association,  as  well 
as  those  of  the  United  States  Bureau  of  Standards,  were 
taken  into  consideration.     However,  the  necessity  for  rigid 


machined,  hardened  and  ground  and  set  in  machined  ways. 
All  bearing  steels  for  fulcrum  stands  are  set  in  removable 
blocks  that  may  be  lifted  off  the  stands.  These  knife  edges 
are  so  constructed  as  to  have  continuous  contact  with  their 
bearings  and  there  are  no  bow  loops  in  this  scale  except 
those  for  counter-balancing  or  back-balancing  the  weigh 
beam. 

There  are  1 2  cast  steel  main  levers  weighing  approximately 
1,075  lb.  each.  They  rest  upon  fulcrum  stands  at  one  end 
and  are  suspended  by  a  stirrup  2J4  in.  in  diameter  at  the 
other.  From  these  the  massive  cast  steel  yokes  that  carry 
the  platform  are  suspended  by  two  heavy  machine  steel 
stirrups  3  ft.  long  and  2^  in.  in  diameter. 

The  connection  between  the  middle  extension  lever  and 
the  tranverse  extension  is  accomplished  by  means  of  two  ma- 
chine steel  stirrups  1^^  in.  in  diameter  that  pass  over  tear- 
ing blocks  which  engage  the  butt  pivot  of  the  tranverse  lever 
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end  and  iiround  outside  .>teum  pipes.  There  are  man}'  retom- 
niended  practices  for  the  elimination  of  air  leaks  around 
outside  steam  pipes.  The  best  one  in  use  is  the  application 
of  a  casing  of  '4 -in.  steel  plate  with  a  welded  seam.  This 
casini;  i>  riveted  permanently  to  the  smoke  box  and  then 
caulked  or  welded  around  the  ed.ue  to  make  it  airtight.  It  is 
large  enough  in  diameter  to  allow  removal  of  the  steam  pijx's 
witliout  (ii>turbing  it.  The  lower  end  of  the  casing  is  flanged 
outward  and  to  it  is  riveted  a  wrought  iron  ring.  .\  cast  iron 
flange  made  in  halves  is  tittcd  together  antl  l)olted  snugly 
around  the  >team  pipe,  which  is  machined  true  at  this  |)oint. 
This  tIanLje  is  secured  to  the  wrought  iron  ring  with  eight 
studs  and  a  (()|)per  wire  gasket  is  used  between  them  to 
obtain  an  airtight  joint.  A  copper  gasket  is  then  caulked 
into  a  dfjvetail  groove  in  the  cast  iron  flange  around  the 
steam  pi{»e. 

Operation  of  oil  burning  hxcjmotives  call  for  the  same 
attention  from  the  engineer  as  on  a  coal  burner  l)Ut  the  fire- 
man lias  no  manual  labor  to  perform  in  delivering  fuel  to 
firelM)X.  Hut  he  has  to  be  alert  at  all  times  for  there  is  no 
bank  of  burning  coal  to  aid  him  in  keej)ing  an  even  firebox 
temperature  when  the  engineman  is  working  a  light  throttle  or 
drifting  after  having  forced  the  locomotive  to  it.-  cajjacity. 
A  supply  of  clean,  gritty  sand  should  be  used  in  the  sand 
box  of  the  l(K-omotive  with  a  sand  scoop  so  the  fireman  can 
clean  the  -(K)t  from  the  flues.  Flues  .should  l)e  sanded  while 
running  by  j)lacing  a  small  c^uantity  of  sand  in  the  scoop 
and  by  in.serting  through  an  opening  in  the  tire  dcx^r  while 
the  engine  is  working  hard,  allowing  the  exhaust  to  draw 
the  -and  through  the  flues.  It  is  good  j)ractice  to  sand  fre- 
(juentlx  in  order  to  keep  the  soot  removed.  It  is  a  non- 
conductor of  heat  and  causes  the  steam  jjressure  to  drop  rap- 
idly. Enginemen  should  take  care  to  give  the  valve  sufficient 
travel  and  open  the  throttle  far  enough  so  that  the  exhaust 
will  carry  sand  through  the  flues  and  do  the  work  for  which 
it  is  intended.  The  sand  scooj)  should  be  held  as  far  in  the 
fire  dfjor  as  j)ossible  in  order  to  prevent  sand  from  falling 
on  brickwork  or  flash  wall. 

Firemen  should  watch  the  temperature  of  oil  and  endeavor 
to  kee{>  it  just  warm  enough  to  insure  an  even  flow  to  the 
burner.  This  temjjerature  will  var}'  from  100  deg.  F.  for 
light  California  or  Texas  oil  to  180  deg.  for  heavy  Mexican 
oil.  The  fireman  has  direct  control  of  the  amount  of  steani 
u.sed  to  heat  the  oil  in  the  tender  and  unless  he  is  careful 
he  may  not  only  damage  the  oil  by  overheating  it  so  that  it 
lo.-es  its  lighter  ga.ses,  but  also  increase  the  danger  of  ex- 
plosions from  the  escaping  gas.  Where  excessive  steam  i- 
turned  into  the  tender  there  is  excessive  condensation  and 
unle-s  this  water  is  drained  off  it  will  go  to  the  burner  and 
often  puts  the  fire  out.  Heating  the  oil  in  the  tender  is  not 
for  the  puq>ose  of  aiding  in  burning  it  but  to  cause  it  to 
flow  in  a  steady,  even  stream  from  the  tender  to  the  oil  feed 
line,  where  it  passes  through  a  superheater  box  l)efore  it 
reache-  the  burner.  The  purpose  of  the  superheater  is  to 
rai>e  the  oil  to  a  tem|>erature  at  which  it  will  be  easily  l>roken 
up  by  the  atomi/er  as  it  gcx-s  from  the  burner  tip  into  the 
firebox.  Since  it  takes  less  than  one-fifth  of  a  second  for  a 
particle  of  burning  oil  to  travel  from  the  burner  tip  to  the 
flue  sheet,  it  is  of  the  utmost  importance  to  have  oil  so 
atoinized  that  no  time  is  lost  in  burning  it.  The  use  of  the 
blower  i-  to  create  sufficient  ilraft  to  keep  the  fireljox  clear 
of  smoke  and  ga-^^e?  and  to  produce  artificial  draft.  The 
misuse  of  the  l>lower  causes  waste  of  fuel  and  damage  to 
the  l>oiler.  Very  light  api)lications  should  be  indulged  in 
under  all  conditions.  The  strong  use  of  blower  draws  cold 
air  into  the  firebox,  damaging  the  flues  and  flue  sheets,  and 
causing  them  to  leak. 

A  slight  color  of  smoke  at  the  stack  is  better  than  no 
smoke  at  all.  for  a  clear  stack  indicates  too  great  an  amount 
of  air.  Losses  from  too  much  air  are  frequentlv  three  times 
as  great  as  from  insufficient  supply.     Firemen  should  avoid 


l)lack  smoke  at  all  times  if  jjossible;  it  indicates  a  loss  of 
fuel  and  should  not  be  tolerated.  Black  smoke  is  either  the 
result  of  faulty  firing  or  the  condition  of  the  engine.  The 
firing  valve  by  which  the  flow  of  oil  to  the  burner  is  regulated 
requires  constant  attention.  Lost  motion  frecjuently  occurs  in 
this  apparatus.  Much  fuel  is  wasted  when  the  fireman  loses 
the  correct  adjustment  of  this  valve  because  of  too  much  play 
either  in  the  rods  or  in  the  valve  itself. 

When  an  engine  is  worked  to  full  capacity  on  long  grade> 
and  has  been  fired  heavily  it  re(iuires  very  careful  attention 
to  prevent  flues  from  leaking  as  the  small  tongue  of  flame 
does  ncjt  fill  firebox  sufficiently  to  keep  out  the  cold  air. 
Enginemen  cannot  Ije  too  careful  at  such  times;  they  should 
start  gradually  to  ease  off  on  the  throttle,  allowing  the  fire- 
man plenty  of  lime  to  adjust  his  firing  valve.  Injector^ 
should  be  shut  off  at  once,  if  only  for  a  short  time,  and  then 
worked  at  short  intervals.  In  most  cases  engines  start  leaking 
while  descending  grades  after  having  been  worked  hard. 
Careful  team-work  between  engineer  and  fireman  will  pre- 
vent black  smoke  when  shutting  oft'  or  pulling  out  of  stations. 

The  report  was  signed  In-  ].  X.  Clark  (Chairman),  Sou. 
I'ac.  Co.;  J.  C.  Harris,  G.' H.  &  S.  A.;  H.  H.  Kane,  Gulf 
Coast  Lines;  E.  E.  Hoyle;  E.  E.  Cornish,  M.  K.  &  T.,  and 
W.  G.    raw.<e.  Locomotive  Superheater  Comj)any. 

Discussion 

In  answer  to  a  number  of  questions  relative  to  the  terminal 
handling  of  oil  burning  kxomotives.  J.  X.  Clark  (Southern 
Pacific)  stated  in  closing  that  from  50  gallons  to  175  gallon- 
of  oil  are  reijuired  to  fire  up  engines  at  terminals,  retjuiring 
from  .>0  min.  to  1  hr.  50  min.  before  leaving  time.  A  test 
made  with  a  2-8-2  type  locomotive  weighing  207,000  lb.  on 
drivers,  was  fired  up  with  V?  glass  of  water  at  120  deg.  in  a 
total  time  of  108  min.  to  200  lb.  gage  pressure,  with  a  con- 
sumption of  119  gallons  of  oil.  In  comparison  with  15  per 
cent  to  25  j)er  cent  of  the  fuel  consumed  at  terminals  on  an 
eastern  coal  burning  road,  the  terminal  oil  consumption  was 
estimated  at  about  8  per  cent  of  the  total  fuel. 

Mr.  Clark  referred  to  a  test  made  under  the  .sujjervision 
of  the  fuel  con.-ervation  committee  of  the  Southern  Pacific 
in  which  the  fuel  consunii>tion  per  1000  ton-miles  was  meas- 
ured for  a  1,000-ton  train  hauled  by  a  2-10-2  ty[>e  .super- 
heated IcKomotive.  .\t  5  miles  an  hour  the  oil  consumption 
was  ..>  gal.;  at  10  miles  an  hour,  1.1  gal.;  at  15  miles  an 
hour,  2.5  gal.;  at  20  miles  an  hour,  4.5  gal.;  at  25  miles 
an  hfjur.  7  gal.;  at  .>0  miles  an  hour,  10  gal.;  at  .S5  miles 
an  hour,  Li. 7  gal.;  at  40  miles  an  hour.  18  gal.;  at  45  miles 
an  hour,  22.7  gal.,  and  at  50  miles  an  hour,  28  gal.  .\  test 
to  show  stand-by  fuel  consumption  showed  that  45  gal.  of 
oil  per  hour  was  refined  to  hold  train  and  run  the  air  jjump; 
while  M  gal.  an  hour  was  burned  by  a  light  engine  standing 
under  steam. 
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Locomotive   Weighing   Plant  of  Large  Capacity 


Heavy    Scale    Is    Housed    in    a     Special     Building    with 
Equipment  for  Determining  All  ^  heel  Loads  at  One  Time 

BY  CARL  C.   BAILEY 

HaMwin  Lotoiiiotive  Work^.  Philatlelphia.  Pa. 


AL()rC)MOri\E  weighing  plant  was  recently  com- 
l)lete(l  at  the  Eddy^tone  plant  of  the  Baldwin  Loco- 
motive Works,  which  is  unsurj)assed  in  size  ana 
novelty  of  construction.  It  is  comprised  of  a  j)latform  track 
scale,  24  individual  wheel  scales,  concrete  foundations  ol 
massive  construction,  and  a  specially  designed  building  which 
covers  and  protects  the  scale  and  its  mechanism.  The  large 
scale  is  comj)osed  of  six-sections,  and  is  designed  for  a  total 
working  capacity  of  450  tons. 

The  Baldwin  L(Komotive  \\'orks  heretofore  determined 
the  total  weight  of  the  locomotive  on  a  track  scale,  after 
which  the  individual  wheel  loads  were  obtained  In  moving 
the  locomotive  to  it  speciall\"  constructed  track  having  con- 


limitations  on  deflection  in  the  longer  e.\ten>ion  kver«.  re- 
sulted in  designs  which  in  many  instances  give  unit  >tresscs 
very  much  helow  si>ecification  limits.  To  conform  to  these' 
speciticati(;ns.  the  (le>igner>  were  confronted  with  tiie  <|ues- 
tion  of  priKlucing  a  knife  edge  in  tiie  main  lever>  of  .•«ufhiient 
length  to  give  a  unit  loading  not  to  exceed  7.000  11).  per 
lineal  inch,  and  also  with  the  ]>rolileni  of  supporting  it  in  a 
sul)Stantial  manner  to  secure  an  even  distribution  of  the 
load.  I  he>e  knife  edges  are  22  in.  long  and  are  made  of  a 
special  alloy  .'^teel  which,  when  hardened  in  oil.  has  an 
elastic  limit  of  not  less  than  1()0,000  11)..  and  a  tensile 
^trength  of  not  less  than  2()().0()()  Ih.  jkt  s(].  in.  Ihe  entire 
.-urface  of  all  pivots  and  hearings  throught^ut  the  >cale  is 


A    Locomotive   on   the    Scales   with   the    Portable    Wheel    Scales    in    Position 


Crete  foundations  of  sufficient  width  to  allow  the  i)lacing 
of  individual  scales  under  each  wheel.  \\\\h  this  method 
of  weighing,  it  was  difficult  to  obtain  any  degree  of  accuracy 
when  comparing  the  weight  on  the  platform  with  the  total 
weights  on  the  individual  scales. 

After  investigations  relative  to  the  assumed  loading  of 
the  largest  locomotive  which  it  would  ])€■  practical  to  build. 
it  was  decided  to  construct  a  scale  having  a  working  ca- 
pacity, as  previously  mentioned,  of  450  tons,  with  a  plat- 
form of  sufficient  width  to  permit  the  use  of  individual  .scales 
under  each  wheel.  A  scale  of  this  type  would  give  accurate 
results  and  all  weights  would  be  determined  with  the  engine 
in  one  location. 

In  designing  the  .*;cale  the  stresses  as  recommended  by  the 
■specifications  of  the  American  Railway  Association,  as  well 
ris  those  of  the  I'nited  States  Bureau  of  Standards,  were 
taken  into  consideration.     However,  the  necessitv  for  rigid 


macliined,  hardened  and  ground  and  set  in  machined  ways. 
All  bearing  steels  for  fulcrum  stands  are  set  in  removable 
blocks  that  may  In?  lifted  off  the  stands.  These  knife  edges 
are  so  con>tru(ted  as  to  have  continuous  contact  with  their 
bearings  and  there  are  no  bow  looi)S  in  this  .-cale  e.\cei)t 
those  for  counter-balancing  or  back-balancing  the  weigh 
beam.  .,■.■:..         .  . 

There  are  12  cast  steel  main  levers  weighing  approximately 
1,075  lb.  each.  They  rest  upon  fulcrum  stands  at  one  end 
and  are  suspended  by  a  stirrup  214  in.  in  diameter  at  the 
other.  From  these  the  massive  cast  steel  yokes  that  carry 
the  jtlatform  are  suspended  by  two  heavy  machine  steel 
stirrups  .>  ft.  long  and  2 -"^4  in.  in  diameter. 

The  connection  between  the  middle  exten>ion  lever  and 
the  tranverse  extension  is  accom|)li.><hed  b}'  means  of  two  ma- 
chine steel  stirru])s  Pj  in.  in  diameter  that  pa>>  over  l»ear- 
ing  Itlocks  which  engage  the  butt  pivot  of  the  tranvcr>e  lever 
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and  the  end  pivot  of  the  middle  extension  lever.  These 
stirrups  are  then  connected  by  a  2-in.  plate  which  permits 
vertical  adjustment. 

The  connection  between  the  middle  extension  lever  and 
the  3 -ft.  even  lever  consists  of  two  machine  steel  stirrups  of 
lys-in.  diameter  that  pass  over  the  bearing  blocks  which 
€ngage  the  end  pivot  of  the  middle  extension  lever  and  end 
pivot  of  the  even  lever.  These  stirrups  are  connected  by 
means  of  two  l>^-in.  plates  and  two  draw  bars  lyg  in.  in 
diameter.  At  the  fulcrums  of  both  the  even  and  the  exten- 
sion levers,  there  is  an  up-pull.  These  fulcrums  are  anchored 
to  the  sub-bases  by  means  of  two  cast  steel  anchors  in  the 
form  of  an  inverted  stirrup,  one  at  each  side  of  the  lever. 
Each  stirrup  is  held  down  by  two  1^-in.  anchor  bolts. 

The  connection  between  the  transverse  extension  lever  and 
the  lever  under  the  weigh  beam  is  composed  of  stirrups, 
plates,  draw  bars  and  bearing  blocks,  all  so  arranged  that 
one  lever  may  be  leveled  independent  of  the  other,  that 
proper  swiveling  can  take  place  to  match  the  different  angles 
at  which  the  levers  hang,  and  to  give  vertical  adjustment 
to  the  levers  in  unison. 

The  weigh  beam  on  the  platform  scale  is  graduated  to 
■895,000-Ib.  capacity  by  5,000  lb.,  with  an  auxiliary'  beam 
of  5,000-lb.  capacity  by  50  lb.,  giving  a  total  capacity  of 
900,000  lb.  This  weigh  beam  is  of  "The  Standard"  type 
with  a  pin  recording  attachment.  The  main  weigh  beam, 
as  well  as  those  of  the  individual  scales,  is  made  of  high 
grade  cast  iron,  fitted  with  steel  inserts  for  the  notches. 

The  main  girders  that  form  the  weigh  bridge  for  the  plat- 
form are  ccoistructed  of  30-in.  200-lb.  Bethlehem  girder 
beams  with  ^-in.  plates  riveted  on  the  top  and  bottom  to 
increase  the  section  modulus.  These  girders  carry  12-in., 
28.5-lb.  I-beams  placed  transversely  to  form  the  platfoim. 
(It  is  on  this  platform  that  the  individual  scales  are  placed 


be  lowered  or  raised  clear  of  the  floor  by  means  of  a  lever 
and  screw  device.  These  wheels  run  on  roller  bearings  and 
enable  the  scales  to  be  handled  with  remarkable  rapidity. 

Each  individual  scale  is  so  placed  that  one  knife  edge  is 
directly  under  a  wheel  of  the  locomotive.  Over  this  knife 
edge  there  is  a  small  bearing  block  which  is  placed  under 
the  tread  of  the  wheel  by  planing  off  one  side  of  the  rail 
head   flush   with  the  web.     This  bearing  block  distributes 


LocomoH^e  ^vh»el- 


Diagram  of  the  Individual  Wheel  Scale 


the  load  over  a  knife  edge  of  sufficient  length  to  limit  the 
lineal  pressure  under  full  load  to  7,000  lb.  per  in. 

The  locomotive  wheel  must  be  raised  clear  of  the  track 
before  the  weight  can  be  registered  on  the  weigh  beam.  To 
accomplish  this,  jacks  which  are  raised  and  lowered  by 
means  of  ratchets,  have  been  placed  on  each  side  of  the  8-in. 
I-beams  which  form  the  frame  work  for  the  scale.  In  order 
that  the  individual  scales  may  be  in  alinement  at  all  times, 
a  small  level  has  been  placed  on  the  shelf  directly  under  the 
weigh  beam.  The  capacity  of  an  individual  scale  is  49,000 
lb.,  increased  by  an  additional  1,000  lb.  by  10  lb.  on  an 
auxiliary  beam,  thus  giving  a  total  weighing  capacity  of 
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View  of  the  Scale  Mechanism  on  the  Lower  Level 


to  obtain  the  wheel  loads.)     The  deck  is  composed  of  a  J4- 
in.  steel  plate  riveted  to  the  I-beams. 

The  suspension  pendulums  that  carry  the  weigh  bridge 
upon  the  lever  system  are  adjustable.  The  bearing  and 
rocker  blocks  are  made  of  steel  castings  and  distribute  the 
load  uniformly  over  the  entire  knife  edges. 

Individual  Wheel  Scales 

•  The  individual  wheel  scales  were  designed  and  con- 
structed more  substantially  than  the  ones  previously  used 
in  obtaining  individual  wheel  weights.  The  entire  frame 
work,  with  the  exception  of  the  levers,  knife  edges,  bearing 
blocks,  and  a  few  minor  parts,  is  of  structural  steel. 

Each  individual  scale,  although  weighing  2,310  lb.,  can 
be  moved  about  easily  on  two  rollers  or  wheels  which  can 


50,000  lb.  An  idea  of  the  accuracy  of  the  wheel  scales  was 
obtained  in  recent  tests  in  which  the  sum  of  the  wheel  loads 
obtained  with  the  individual  scales  varied  only  one-half  per 
cent  from  the  total  weight  recorded  by  the  platform  scales. 

The  equipment  is  housed  in  a  building  of  hollow  tile  and 
steel  construction,  122  ft.  long  by  42  ft.  wide.  The  founda- 
tions are  of  concrete,  with  a  concrete  mat  110  ft.  long,  11 
ft.  wide  and  3  ft.  deep,  reinforced  with  100  lb.  rail.  In 
this  mat  were  placed  15-in.  42-lb.  I-beams  to  which  the 
foundation  bolts  were  anchored. 

Designs  for  the  scale  and  the  installation  of  the  equip- 
ment were  worked  out  and  built  under  the  direction  of 
W.  N.  Haines  and  D.  L.  Daly  of  the  Standard  Scale  & 
Supply  Co.,  Pittsburgh,  Pa.,  and  B.  T.  Converse  and  the 
writer,  of  the  Baldwin  Locomotive  Works. 


Repairing  Steel  Cars  in  a  Remodeled  Roundhouse 


N.  Y.,  N.  H.  &  H.  Secures  Efficient  Repair 
Plant  with  Small  Expenditure  for  Facilities 


DURING  the  past  year,  probably  more  than  ever  before, 
the  officers  of  the  railroads  have  been  confronted  with 
the  difficult  problem  of  improving  the  economy  of 
operation  with  a  very  meagre  expenditure  for  new  equipment. 
In  many  cases  it  has  required  a  high  degree  of  resourceful- 
ness to  transform  unsuitable  facilities  into  efficient  shops, 
but  it  is  just  such  measures  that  enabled  the  roads  to  move 
the  heav>-  traffic  of  last  fall  and  that  will  make  it  possible  to 


At  the  termination  of  federal  control,  the  New  York,  New 
Haven  and  Hartford,  in  common  with  practically  all  other 
roads,  received  from  connections  a  great  many  cars  that  had 
been  off  the  home  line  for  a  long  time  and  needed  extensive 
repairs.  This  situation  made  it  necessary  to  provide  addi- 
tional shop  facilities  at  New  Haven,  especially  for  repairing 
steel  cars.  A  short  time  previous  the  road  had  placed  in 
operation  the  new   Cedar  Hill   freight  terminal.     As  a  re- 


A  General  View  of  the  Machine  Department 


reduce  the  accumulation  of  bad  order  cars  as  they  are  once 
again  required  for  service.  There  have  been  many  emerg- 
ency shops  fitted  out  during  the  past  year  that  have  given 
more  or  less  satisfactory  results.  The  purpose  of  this  article 
is  to  describe  a  plant  that  was  pressed  into  service  by  the  New 
Haven  for  repairing  cars,  which,  by  careful  attention  to  de- 
tails, was  brought  to  a  standard  of  efficiency  that  compares 
favorably  with  many  shops  built  expressly  for  that  purpose. 


suit  the  Lamberton  Street  roundhouse,  adjacent  to  the  pas- 
senger terminal  and  shops,  was  no  longer  in  use.  It  waa 
decided,  therefore,  to  equip  the  roundhouse  for  repairing  steel 
cars. 

The  layout  of  the  roundhouse  and  adjacent  tracks  is 
shown  in  the  drawing.  It  will  be  noted  that  the  roundhouse 
consists  of  a  full  circle,  29  pits  with  two  tracks  leading  to  the 
turntable.     One  of  these  tracks  leads  directly  to  the  yard. 
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and  the  end  pivot  of  the  middle  e.\ten>iun  lever.  These 
stirrups  are  then  connected  by  a  2-in,  plate  which  permits 
vertiial  adjustment. 

1  he  connection  l)etueen  the  middle  extension  lever  and 
the  S-it.  even  lever  consi>ts  of  two  machine  steel  stirrups  of 
iy»-in.  diameter  that  pass  over  the  Itearini,'  blocks  which 
cnya^e  the  end  j»ivot  of  the  middle  extension  lever  and  end 
j)ivot  of  the  even  lever.  These  stirrups  are  lonnecteil  hy 
mean.-  of  two  1  '  _.-in.  j)Iates  and  two  draw  bars  1  ;  ,s  in.  in 
diameter.  Al  the  fulcrums  «)f  hoth  the  even  and  tlie  exten- 
sion levers,  there  is  an  up-pull.  These  fulcrums  are  anchored 
to  the  sul»-base>  by  ineans  of  two  cast  .steel  anchors  in  the 
fonii  of  an  inverted  stirrup,  one  at  each  side  of  the  lever. 
Kach  slirru[»  is  held  down  by  two  1 '4-in.  anchor  bolts. 

The  connection  between  the  tran.sverse  extension  lever  and 
the  lever  under  the  weitjh  l)eam  is  comj)osed  of  stirrups. 
])lates.  draw  bars  and  bearinij  blocks,  all  so  arranged  that 
one  lever  may  l)e  leveled  independent  of  the  other,  that 
proper  swivel intj  can  take  place  to  match  the  different  angles 
at  which  the  levers  hantj,  and  to  uive  vertical  adjustment 
to  the  levers  in  unison. 

The  weigJi  l)eam  on  the  platform  .>cale  is  graduated  to 
■S^S.OOO-lb.  capacity  by  5.000  lb.,  with  an  auxiliar}-  beam 
of  5. 000-11).  capacity  by  50  lb.,  givinj^  a  total  capacity  of 
<J0().0()()  lb.  This  weiyh  iK'am  is  of  "•The  Standard"  type 
with  a  pin  recording  attachment.  The  main  weiyh  l)eam, 
as  well  as  those  of  the  individual  .«*cales,  is  made  of  hiuh 
urade  cast  iron,  fitted  with  steel  in.serts  for  the  notches. 

The  main  girders  that  fonn  the  weigh  bridije  for  the  plat- 
form are  constructed  of  .)0-in.  200-lb.  Bethlehem  girder 
}>eams  with  •>4-in.  plates  riveted  on  the  top  and  bottom  to 
increa.«e  the  section  nKxlulus.  These  girders  carry  12-in.. 
28.5-lb.  I-beams  jdaced  transversely  to  form  the  platfoim. 
(It   i-  on   thi-  platfo-m  that  the   individual   -r.ile:>  a-c  phu  rd 


be  lowered  or  raised  clear  of  the  floor  by  means  of  a  lever 
and  screw  device.  These  wheels  run  on  roller  bearings  and 
enable  the  scales  to  be  handled  with  remarkable  rapidity. 

Kach  individual  scale  is  so  placed  that  one  knife  edge  is 
directly  under  a  wheel  of  the  kKomotive.  Over  this  knife 
edge  there  is  a  small  bearing  block  which  is  placed  under 
tlie  tread  of  the  wheel  by  j)laning  off  one  side  of  the  rail 
head    Hush    with    the    wei).      This    l)earing   block    distributes 


Locomofi've  nheel- 


Diagram  of  the  Individual  Wheel  Scale 

the  load  over  a  knife  edge  of  sufficient  length  to  limit  the 
lineal  pressure  under  full  load  to  7,000  lb.  per  in. 

The  locomotive  wheel  must  be  raised  clear  of  the  track 
l)efore  the  weight  can  be  registered  on  the  weigh  beam.  To 
accomj)lish  this,  jacks  which  are  raised  and  lowered  by 
means  of  ratchets,  have  been  placed  on  each  side  of  the  8-in. 
I-I)eams  which  fonn  the  frame  work  for  the  scale.  In  order 
that  the  individual  scales  may  be  in  alinement  at  all  times, 
a  small  level  has  been  placed  on  the  shelf  directly  under  the 
weigh  beam.  The  capacity  of  an  individual  scale  is  49,000 
II)..  increased  by  an  additional  1,000  lb.  by  10  lb.  on  an 
auxiliar\-    beam,    thus    giving    a    total    weighing    capacity    of 


View  of  the  Scale  Mechanism  on  the  Lower  Level 


to  obtain  the  wheel  loads.)      The  deck  is  composed  of  a    '  j- 
in.  steel  j)late  riveted  to  the  I-l)eams. 

The  su.-pension  pendulums  that  carr\-  the  weigh  l>ridge 
Upon  the  lever  >ystem  are  adjustable.  The  bearing  and 
rocker  l)locks  are  made  of  steel  castings  and  distril)Ute  the 
load  unifonnly  over  the  entire  knife  edges. 

Indiviilual   Wlieel  Scales 

The  individual  wheel  scales  were  designed  and  con- 
structed more  suljstantially  than  the  ones  previously  used 
in  obtaining  individual  wheel  weights.  1  he  entire  frame 
work,  with  the  excej>tion  of  the  levers,  knife  edges,  bearing 
blocks,  and  a  few  minor  parts,  is  of  structural  steel. 

Each  individual  scale,  although  weighing  2,310  lb.,  can 
be  moved  altout  ea>iiv  on  two  rollers  or  wheels  which  can 


50,000  lb.  An  idea  of  the  accuracy  of  the  wheel  .scales  was 
obtained  in  recent  tests  in  which  the  sum  (jf  the  wheel  loads 
obtained  with  the  individual  siales  varied  only  one-half  per 
cent  from  the  total  weight  recorded  by  the  platform  .scales. 

The  e(|uipment  is  housed  in  a  building  of  hollow  tile  and 
steel  construction,  122  ft.  long  by  42  ft.  wide.  The  founda- 
tions are  of  concrete,  with  a  concrete  mat  110  ft.  long,  11 
ft.  wide  and  .)  ft.  deep,  reinforced  with  100  lb.  rail.  In 
this  mat  were  placed  15-in.  42-lb.  I-beams  to  which  the 
foundation  bolts  were  anchored. 

Designs  for  the  scale  and  the  installation  of  the  equip- 
ment were  worked  out  and  built  under  the  direction  of 
W.  X.  Haines  and  D.  L.  Daly  of  the  Standard  Scale  & 
Supply  Co.,  Pitt.sburgh,  Pa.,  and  B.  T.  Converse  and  the 
writer,  of  the  Baldwin  Locomotive  Works. 


Repairing  Steel  Cars  in  a  Remodeled  Roundhouse 


N.  Y.,  N.  H.  &  H.  Secures  Efficient  Repair 
Plant  with  Small  Expenditure  for  Facilities 


DURING  the  past  year,  probably  more  than  ever  before, 
tile  officers  of  the  railroads  have  been  confronted  with 
the  difficult  problem  of  imjjrovint:;  the  economy  of 
ofjeration  with  a  very  measure  expenditure  for  new  equipment. 
In  many  cases  it  has  rec^uired  a  high  degree  of  resourceful- 
ness to  transform  unsuitable  facilities  into  efficient  shops, 
but  it  is  just  sucii  measures  that  enal)led  the  roads  to  move 
the  heav\  traffic  of  last  fall  and  that  will  make  it  possible  to 


At  the  termination  of  federal  control,  the  New  York,  New 
Haven  and  Hartford,  in  common  with  practically  all  other 
roads,  received  from  connections  a  great  many  cars  that  had 
l)een  off  the  home  line  for  a  long  time  and  needed  extensive 
repairs.  'J'his  situation  made  it  necessary  to  provide  addi- 
tional shop  facilities. at  Xew  Haven,  especially  for  repairing 
steel  cars.  A  short  time  j)revious  the  road  had  placed  in 
o|K'ration   the   new   Cedar   Hill    freight  terminal.      As   a   re- 


A  General  View  of  the  Machine  Department 


educe  the  accumulation  of  bad  order  cars  as  they  are  once 
gain  refjuired  for  service.  There  have  been  many  emerg- 
ncy  shops  fitted  out  during  the  past  year  that  have  given 
lore  or  less  satisfactory  results.  The  purpose  of  this  article 
^  to  de.scril)e  a  jilaiit  that  was  pressed  into  service  liy  the  New 
laven  for  re])airing  cars,  wliich,  l)y  careful  attention  to  de- 
lils,  was  brought  to  a  standard  of  efficiency  that  compares 
:ivorably  with  many  .shops  built  expressly  for  that  purpose. 


suit  the  Lamberton  Street  roundhouse,  adjacent  to  the  ])as- 
sengcr  terminal  and  shojis,  was  no  longer  in  use.  It  was 
decided,  therefore,  to  equip  the  roundhouse  for  repairing  steel 
cars. 

The  layout  of  the  roundhouse  and  adjacent  tracks  is 
shown  in  the  drawing.  It  will  l)e  noted  that  the  roundhouse 
consists  of  a  full  circle.  29  pits  with  two  tracks  leading  to  the 
tunital)le.     One  of  the.se  tracks  leads  directly  to  the  yard, 
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while  the  other  goes  to  an  outside  turntable  serving  open 
storage  tracks  and  having  a  separate  track  to  the  yard. 

The  roundhouse  itself  is  a  substantial  structure  with  brick 
walls  and  wooden  columns  and  roof  timbers.  Both  the  in- 
side and  outside  walls  had  a  reasonably  large  window  area 


extent,  especially  for  dismantling  the  cars,  both  these  gases 
were  piped  throughout  the  shop. 

Local  conditions  made  it  most  convenient  to  bring  the  cars 
into  the  house  over  the  outside  turntable  and  the  general 
method  of  operation  was  planned  with  this  in  mind.  On 
one  side  of  the  incoming  track  a  space  of  four  pits  was  ar- 
ranged for  the  shop  machinery.  On  the  opposite  side  of  the 
track  seven  pits  were  set  aside  for  stripping.    The  remainder 


Arrangement   of   Tracks   Serving   the   Car   Shop 

and  additional  natural  light  was  furnished  by  a  monitor  in 
the  roof.  In  order  to  make  the  building  more  suitable  for  re- 
pair work,  the  interior  was  first  whitewashed  and  the  pits 
were  boarded  over.  Electric  lights  were  installed  on  the  col- 
umns and  steam  heating  pif)es  were  placed  on  the  outer  wall. 
Compressed  air  lines  were  also  run  around  the  outer  wall 


Horses   Made  of  Pipe  Connblne   Lightness  and   Strength 

of  the  tracks  are  used  for  assembling  the  cars.  The  larger 
material  used  in  the  shop,  such  as  pressed  sheets,  side 
stakes,  etc.,  is  stored  between  the  shop  and  the  open  turn- 
table and  one  of  the  tracks  has  a  platform,  reached  by  a 
ramp,  from  which  scrap  can  be  loaded  directly  into  a  scrap 
car. 

The  tools  provided   in  the  shop  were   selected   for  their 


ik 

l^2i-   ' 

i 

The   Spacing  of  Tracks  Provides  Ample    Room    Even   at  the    Inside 

Wall  of  the  Shop 


and  outlets  were  brought  to  the  columns  between  the  pits.  A 
connection  was  made  to  the  air  supply  main  from  the  power 
house  and  a  compressor  and  boilers  were  also  installed  adja- 
cent to  the  inner  wall  to  insure  an  ample  supply  of  air.  Fuel 
oil  piping  was  also  installed.  This  is  connected  direct  to 
stationary  rivet  heaters  located  at  convenient  points  in  the 
house  and  in  addition  supplies  oil  for  eight  portable  heaters. 
As  it  was  planned  to  utilize  oxy-acetylene  torches  to  a  large 


Layout  of  Machine  Tools 


adaptability  in  handling  the  wide  range  of  work  that  is  met 
in  making  heavy  repairs  to  steel  cars.  All  the  large  pressed 
steel  parts  standard  to  New  Haven  cars  are  bought  from  car 
builders  and  a  majority  of  the  other  parts  are  received  ready 
for   application,   so  no   tools   for  quantity   production   are 
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needed.  Many  of  the  smaller  steel  parts  are  made  on  the 
McCabe  Sanger  or  on  a  12  ft.  pneumatic  clamp.  Straighten- 
ing is  done  by  means  of  a  15  ton  Gross  press  or  on  a  face 
plate.  For  heating  sheets  or  structural  shapes,  an  8  ft.  by  12 
ft.  oil  furnace  is  provided.  Other  equipment  includes  a 
1,200  lb.  steam  hammer,  a  48  in.  punch  and  shear,  two 
hooded  forges  and  one  large  open  forge,  a  36  in.  drill  press, 
a  lathe,  bolt  threader  and  wet  and  dry  grinders. 

The  seven  tracks  on  the  opposite  side  of  the  incoming  track 


Gasoline  Tractor  Used  for  Switching  Cars  Around  the  Shop 

comprising  the  stripping  department,  are  especially  equipped 
for  this  work.  Air  jacks  mounted  on  wheels  are  provided 
for  raising  the  cars  and  a  1 ,200  lb.  air  hoist  for  handling  the 
sheets  is  mounted  on  a  runway  above  the  center  line  of  each 
track.  On  these  tracks  the  cars  are  cut  down  with  the  oxy- 
acet>lene  torch.  The  parts  to  be  discarded  are  picked  up  by 
an  electric  load-carrying  truck  with  a  jib  crane  and  are  car- 
ried directly  to  the  scrap  car.  As  the  old  material  is  re- 
moved the  new  sheets  are  brought  in  by  truck  and  are  set  on 


tions  and  keeps  the  assembling  department  clear  of  scrap 
and  refuse  from  the  dismantled  cars. 

The  tractor  used  for  hauling  cars  around  the  shop  is  so 
unusual  that  it  merits  sf)ecial  mention.  It  is  driven  by  a 
four-cylinder  gasoline  engine  through  a  variable  speed  fric- 
tion drive.  The  short  wheel  base  makes  it  convenient  for 
handling  cars  on  the  turntable.  By  weighting  the  tractor 
down  with  rails  the  adhesion  has  been  increased  so  that  it  is 
now  capable  of  handling  as  many  as  five  cars  at  a  time. 

After  the  cars  are  switched  to  the  assembling  tracks,  they 
are  raised  by  air  jacks,  the  bodies  are  placed  on  horses  and 
the  trucks  are  run  out  at  the  ends  of  the  car,  where  they  are 
overhauled.  The  method  of  assembling  the  bodies  dififers 
little  frcMn  general  practice.  All  riveting  is  done  by  air 
hammers  as  a  power  riveter  to  handle  the  work  would  neces- 
sarily have  a  very  large  gap  and  no  facilities  are  available 
for  handling  it. 

The  results  obtained  from  the  operation  of  the  sh<^  have 
been  extremely  satisfactory.  It  may  be  said  in  general  that 
the  important  factors  in  successfully  transforming  the  round- 
house into  a  steel  car  repair  plant  were  careful  planning  of 
the  operations  and  the  provision  of  equipment  which,  though 
not  elaborate,  facilitates  the  work,  eliminates  unproductive 


Electric  Trucit  with  Jib  Crane  Facilitates   Material   Handling 

movements  and  avoids  the  condition  so  often  found  where 
the  shop  output  depends  primarily  on  the  physical  exertion  of 
the  employees. 


Stationary   Rivet  Heaters   Installed   in  the  Assembling    Department 

horses  at  the  end  of  the  car.  When  the  stripping  is  finished 
the  new  parts  are  picked  up  by  the  air  hoist  and  loaded  onto 
the  car,  which  is  then  switched  across  the  turntable  by  a 
gasoline  tractor  and  placed  on  one  of  the  tracks  where  the 
assembling  is  done. 

The  practice  of  stripping  on  separate  tracks  and  loading 
material  onto  the  car  before  it  goes  to  the  assembling  depart- 
ment has  several  advantages.  It  shortens  the  haul  for  the 
electric  trucks,  provides  a  loaded  movement  in  both  direc- 


Supplying    Additional     Information     on     Billing 

Repair  Card 

New  instructions  permitting  the  correction  of  billing  re- 
pair cards  in  case  information  given  on  the  original  record  of 
repairs  has.  been  omitted,  have  recently  been  issued  by  the 
Arbitration  Committee  of  the  Mechanical  Division  of  the 
A.  R.  A.  in  circular  D.  V.— 218.  The  full  text  of  the  cir- 
cular is  as  follows: 

The  Arbitration  Committee  has  had  a  number  of  questions 
recently  relative  to  billing  repair  cards  returned  with  ex- 
ceptions, where  the  repairing  line  has  supplied  additional 
information  on  the  repair  card. 

There  are  old  arbitration  decisions  which  prohibit  the 
practice  of  supplying  additional  informaticm  on  billing  re- 
pair card  and  restrict  the  charge  of  the  repairing  road  to  the 
least  expensive  material  or  second  hand  material  where  the 
billing  repair  card  did  not  originally  show  the  kind  of  ma- 
terial applied. 

When  these  decisions  were  rendered,  the  billing  repair 
card  was  also  the  original  record  of  repairs,  being  prepared 
at  car,  one  copy  being  attached  to  car,  one  copy  used  for  file 
and  the  original  used  for  billing. 

Since  the  practice  of  attaching  billing  repair  cards  to  cars 
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while  the  other  tioes   to  an   outsiile  turntal)]e   sen'ing  open 
storaire  tracks  and  havini;  a  separate  track  to  the  yard. 

The  roundliouse  itself  is  a  substantial  structure  with  hrick 
walls  and  \V(H)den  columns  and  rcMjf  tinil»ers.  Both  the  in- 
side and  outside  walls  had  a   rea>onal)lv  larne  window  area 


extent,  especially  for  dismantling  the  cars,  both  the>e  gases 
were  j)i|)ed  throughout  the  shop. 

Local  conditions  made  it  most  convenient  to  bring  the  cars 
into  the  house  over  the  outside  turntaide  and  the  general 
method  of  operation  was  planned  with  thi>  in  mind.  On 
one  side  of  the  incoming  track  a  space  of  four  pits  was  ar- 
ranged for  the  shop  machinery.  On  the  opposite  side  of  the 
track  seven  })its  were  set  aside  for  stripping.      The  remainder 


Horses   Made  of  Pipe  Combine   Lightness   and    Strength 


of  the  tracks  are  used  for  assembling  the  car-.  The  larger 
material  used  in  the  shop,  such  as  pre.»>ed  >heets.  side 
-takes,  etc..  i-  stored  !;etween  the  shop  and  the  open  turn- 
table and  one  of  the  tracks  has  a  [datform.  reached  by  a 
and  additional  natural  light  was  furni.-hed  by  a  monitor  in      ramp,  from  which  scrap  can  be  loaded  directly  into  a  scrap 


Arrangement    of    Tracks    Serving    the    Car    Shop 


the  roof.  In  oriler  t(»  make  tlie  laiilding  more  >uitable  for  re- 
pair work,  the  interior  was  tirst  whitewashed  and  the  pits 
were  l«)arded  over.  Electric  lights  were  installed  on  the  col- 
unms  and  steam  heating  j)ipes  were  placed  on  tile  outer  wall. 
Compressed  air  lines  were  also  run  around  tlie  outer   wall 


car. 


The   tools   j)rovided    in   the   >hop   were   selected    for   their 
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The   Spacing   of  Tracks   Provides   Ample    Room    Even   at  the    Inside 

Wall   of  the   Shop 


and  outlets  were  i)rought  to  the  columns  between  the  pits.  A 
connection  was  made  to  the  air  supj)ly  main  from  the  power 
house  and  a  compressor  and  boilers  were  also  installed  adja- 
cent to  the  inner  wall  to  insure  an  ample  su]iply  of  air.  Fuel 
oil  piping  was  also  in>talled.  This  is  coimected  direct  to 
stationary  rivet  heaters  located  at  convenient  points  in  the 
house  and  in  addition  su[»|)lies  oil  for  eight  ])ortable  heaters. 
As  it  was  planned  to  utilize  oxy-acetylene  torches  to  a  large 
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Layout  of  Machine  Tools 


ada])tability  in  handling  the  wide  range  of  work  tlKit  is  met 
in  making  hea\y  repairs  to  .-teel  cars.  All  the  large  pressed 
steel  parts  standard  to  New  Haven  cars  are  bought  from  car 
builders  and  a  majority  of  the  other  parts  are  received  ready 
for    ai)i)lication.    so   no    tools    for   quantity    jiroduction    are 
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needed.  Many  of  the  smaller  .«teel  parts  are  made  on  the 
McCabe  danger  or  on  a  1 2  ft.  pneumatic  clamp.  Straighten- 
ing is  done  In'  means  of  a  15  ton  Gross  press  or  on  a  face 
])late.  For  heating  sheets  or  structural  shapes,  an  8  ft.  by  1 2 
ft.  oil  furnace  is  provided.  Other  equipment  includes  a 
1,200  lb.  steam  hammer,  a  48  in.  punch  and  shear,  two 
hooded  forges  and  one  large  open  forge,  a  .>()  in.  drill  press, 
a  lathe,  bolt  threader  and  wet  and  dry  grinders. 

The  seven  trucks  on  the  opposite  side  of  the  incoming  track 


Gasoline  Tractor  Used  for  Switching  Cars  Around  the  Shop 

compri>ing  the  stripping  department,  are  es[K'cially  e(iuipped 
for  this  work.  Air  jacks  mounted  on  wheels  are  provided 
for  raising  the  cars  and  a  1,200  11).  air  hoist  for  handling  the 
sheets  is  mounted  on  a  runway  above  tlie  center  line  of  each 
track.  On  the.-^e  tracks  the  cars  are  cut  down  with  the  oxy- 
acetylene  torch.  The  parts  to  be  discarded  are  picked  up  by 
an  electric  load-carrying  truck  with  a  jib  crane  and  are  car- 
ried directly  to  the  scrap  car.  As  the  old  material  is  re- 
moved tlu-  new  sheets  are  brought  in  bv  truck  and  are  set  on 
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Stationary    Rivet    Heaters    Installed    in   the    Assembling    Department 

horses  at  the  end  of  the  car.  When  the  strii)ping  is  finished 
the  new  parts  are  picked  up  by  the  air  hoist  and  loaded  onto 
tile  lar.  which  is  then  switched  across  the  tumtahle  by  a 
gascline  tractor  and  placed  on  one  of  the  tracks  where  the 
as.<embling  is  done. 

The  practice  of  stripping  on  separate  tracks  and  loading 
material  onto  the  car  before  it  goes  to  the  asseml)ling  depart- 
ment has  several  advantages.  It  shortens  tlie  haul  for  the 
electric  trucks,  provides  a  loaded  movement   in  lx>th  direc- 


tions and  kee{)>  the  as.<embling  department  clear  of  scrap 
and  refuse  from  the  dismantled  cars. 

The  tractor  used  for  hauling  cars  around  the  shop  is  so 
unusual  that  it  merits  si)ecial  mention.  It  is  driven  by  a 
four-cylinder  gasoline  engine  through  a  variable  sj)eed  fric- 
tion drive.  The  short  wheel  base  makes  it  convenient  for 
handling  cars  on  the  turntable.  By  weighting  the  tractor 
down  with  rails  the  adhesion  has  iK'en  increased  so  that  it  is 
now  caj)able  of  handling  as  many  as  five  cars  at  a  time. 

After  the  cars  are  switched  to  the  assembling  tracks,  they 
are  rai.«ied  by  air  jacks,  the  i)odies  are  jilaced  on  iiorse>  and 
the  trucks  are  run  out  at  the  ends  of  the  car,  where  they  are 
overhauled.  The  method  of  assembling  the  Ixxiies  differs 
little  from  general  practice.  All  riveting  is  done  by  air 
hammers  as  a  power  riveter  to  handle  the  work  would  neces- 
sarily have  a  ver}'  large  gap  and  no  facilities  are  available 
for  handling  it.  .  • 

The  results  obtained  from  the  operation  of  the  shop  have 
been  extremely  satisfactory.  It  may  be  said  in  general  that 
the  imjM)rtant  factors  in  successfully  transforming  the  round- 
house into  a  steel  car  repair  plant  were  careful  planning  of 
the  ojjerations  and  the  provision  of  equipment  which,  though 
not  elaborate,  facilitates  the  work,  eliminates  unproductive 


Electric  Truck   with   Jib   Crane    Facilitates    Material    Handling 

moveTTients  and  avoids  the  condition  so  often  found  where 
the  sho[)  output  depends  primarily  on  the  j^hysical  exertion  of 
the  employees. 


Siip))lyiii<;     Additional      Inforniation     on      Billing 

Repair   Card 

Xew  instructions  permitting  the  correction  of  billing  re 
pair  c:irds  in  case  information  given  on  the  (jriginal  record  tif 
repairs  has  been  omitted,  have  recently  bcvn  issued  by  the 
Arbitration  Committee  of  the  Mechanical  Divi.^ion  of  the 
A.  R.  A.  in  circular  D.  V. — 218.  The  full  text  of  the  cir- 
cular is  as  follows: 

Tlie  Arbitration  Ctmtmittee  has  had  a  number  of  (juotion- 
recently  relative  to  billing  re|uiir  cards  returned  with  ex- 
cejitions.  where  the  repairing  line  has  supplied  additional 
in»"ormation  on  the  repair  card. 

riu-re  are  old  arbitriition  decisions  which  prohibit  the 
practice  of  .-upplying  additional  information  on  l)illing  re- 
pair lard  and  restriit  the  (harge  of  tlie  repairing  road  to  the 
lea>t  ex|K-n.-ive  material  or  second  hand  material  where  the 
hilliiiii  repair  card  did  not  originally  show  the  kind  of  ma- 
terial aj)])lied. 

When  the.sc  decisions  were  rendered,  the  billing  repair 
card  was  al.-^o  the  original  record  of  repairs,  l>eing  j)repared 
at  car.  one  copy  being  attached  to  car,  one  co[)y  u.«ied  for  file 
and  the  original  u.«-ed  for  billing. 

Since  the  j)ractice  of  attaching  billing  repair  cards  to  cars 
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has  been  discontinued  (except  in  the  case  of  certain  private 
owned  cars)  and  a  form  of  original  record  of  repairs  has 
been  adopted,  as  covered  in  Interchange  Rule  No.  7,  the 
Arbitration  Decisions  referred  to  are  abrogated. 

In  cases  where,  through  oversight  of  clerks,  the  billing  re- 
pair card  is  incomplete,  correct  reference  may  be  supplied 
provided  the  original  record  of  repairs  is  clear  as  to  repairs 
made  and  material  used.  The  original  record  will  be  subject 
to  review  by  the  car  owner  in  case  of  dispute. 

Billing  repair  cards  should  show  actual  conditions  and 
check  with  the  original  record  of  repairs  insofar  as  they 
should  check. 

Clerks  preparing  billing  repair  cards  should  not  assume 
any  information  required  by  the  Rules  of  Interchange  which 
is  not  clearly  shown  on  the  original  record  of  repairs. 


-ij  -  . .;  \v    Suggestions  for  Passenger  Car  Design 
V    v  :'"  BY  GEORGE  S.  CLOUSER 

;-       The  present  designs  of  railroad  passenger  cars  seem  to  be 
objectionable   from  the  standpoint  of  economy.     This   ap- 
plies to  more  than  the  high  first  cost;  they  are  objectionable 
on  account  of  the  lack  of  comfort  that  is  often  to  be  ob- 
served in  the  heaviest  and  presumably  most  costly  of  our 
^•cars.     With  the  present  trend  toward  lower  prices,  it  is  idle 
'iSoT  the  railroad  managements  to  say  that  the  demand  is  con- 
I  stantly  for  more  and  more  costly  service;  if  an  earnest  at- 
i  tempt  were  made  to  provide  less  costly  service  that  had  the 
'  prime  requisite  of  railroad  service;  i.  e.,  getting  the  people 
there  when  they  want  to  go,  and,  if  rates  were  brought  down, 
the  traveling  public  would  be  better  satisfied. 

A  mistake  made  by  one  of  our  eastern  roads  that  caused 
•  it  to  lose  passenger  traffic  is  to  have  the  seats  in  its  passenger 
cars  too  near  together.  This  seems  to  be  a  very  small 
matter,  but  it  is  sufficient  to  deter  many  people  from  travel- 
ing on  this  road.  The  cars  are  otherwise  very  nice;  they 
look  good  both  inside  and  out,  they  are  well  heated,  the 
.  ■  windows  open  wide,  they  are  kept  clean,  the  trains  run  fast, 
but  the  seats  are  too  near  together.  This  road  is  not  saving 
any  money  by  the  close  spacing  of  seats.  If  the  cars  were 
light  in  weight,  one  might  assume  it  was  done  to  economize. 
Actually  the  weight  per  passenger  is  very  high. 

Another  mistake  made  is  in  not  providing  enough  stand- 
ing room.  Nowherfe  in  the  settled  parts  of  the  country  are  the 
passenger  trains  able  always  to  take  care  of  the  people  that 
offer  themselves  for  passage  and  give  them  all  a  seat.  The 
ordinary  day  coach  takes  no  cognizance  of  this  fact,  it  is 
made  to  sit  down  in  and  the  people  who  stand  are  utterly 
neglected.  The  present  aisles  are  too  narrow  in  relation  lo 
the  rest  of  the  car;  the  windows  are  set  too  low,  and  there  is 
nothing  to  hold  on  to.  For  this  reason  the  people  crowd 
the  platforms  as  soon  as  the  seats  are  full  so  that  the  total 
capacity  of  a  day  coach  seating  80  people  is  only  about  100, 
or  about  the  same  as  a  trolley  car  of  half  the  seating  capacity. 
The  way  to  remedy  this  condition  is  either  to  always  have 
enough  cars  to  handle  the  crowd,  or  provide  standing  room. 

For  short  haul  travel  the  arm  rests  at  the  aisle  side  of  the 
seat  might  as  well  be  omitted.  The  space  saved  by  cutting 
down  the  width  of  the  seats  would,  of  course,  go  into  extra 
aisle  width,  and  the  extra  aisle  width  means  more  standing 
room.  The  question  of  handholds  requires  some  considera- 
tion. Straps  might  do  in  the  case  of  suburban  traffic,  but 
grab  handles  on  the  edge  of  the  seat-back  seem  more  desirable. 
At  the  ends  of  passenger  coaches  there  is  usually  a  sep- 
arate compartment  seating  four  people.  If  the  wall  between 
it  and  the  rest  of  the  car  were  omitted,  the  car  would  be 
more  roomy.  To  carry  this  particular  argument  to  its  ex- 
treme conclusion,  leaving  out  the  wall  between  the  vestibule 
and  the  rest  of  the  car,  as  far  as  possible,  would  be  to 
still  more  advantage.     At  the  same  time  a  door  should  be 


provided  at  the  end  of  the  vestibule.  With  the  maximum 
of  clear  space  provided  in  this  manner  the  cars  would 
look  much  roomier,  would  have  a  much  greater  maximum 
capacity,   and   would   empty   and   fill  rather  more   quickly. 

There  are  usually  several  seats  at  the  ends  of  each  car 
that  have  vertical  backs  instead  of  the  inclined  backs  that 
are  applied  to  the  other  seats  in  the  car.  Each  of  these  seats 
is  a  cause  for  dissatisfaction.  It  should  be  worth  while 
to  consider  giving  these  seat  backs  the  same  slope  as  the 
others,  adding  a  little  to  the  distance  between  uprights  at 
these  points  if  needed.  Many  of  our  railroads  have  cars 
with  windows  that  open  only  part  way.  These  windows  are 
very  inconvenient.  They  make  the  cars  hot  and  stuffy  and 
it  is  difficult  to  get  a  good  view  of  the  scenery.  Even  the 
Pullman  cwnpany  does  not  make  all  the  provision  it  should 
for  the  comfort  of  passengers.  With  the  general  aspect  of 
luxury  in  the  cars  it  is  remarkable  that  the  parlor  cars  are 
not  comfortable,  except  for  a  person  below  the  average 
height.  The  seats  are  too  straight  backed  and  are  not  high 
enough  from  the  floor.  I  make  no  comment  on  sleepers; 
that  ground  has  been  often  covered. 

For  suburban  service  another  method  of  increasing  ca- 
pacity presents  itself,  which  is  to  make  the  seats  just  a 
little  wider  and  to  seat  three.  By  saving  on  the  thickness 
of  the  walls  and  leaving  off  the  arm  rests,  this  might  be 
done  on  both  sides,  increasing  the  seating  capacity  by  50 
per  cent.  By  just  taking  a  little  off  one  side  and  adding 
it  to  the  other,  the  seats  on  the  one  side  could  be  made 
to  seat  three,  an  increase  of  25  per  cent,  which  would 
make  eight  cars  do  what  ten  cars  did  before. 

As  has  been  pointed  out  in  the  Railway  Mechanical  En- 
gineer, the  present  designs  of  railroad  cars  seem  too  heavy 
for  the  service  rendered.  The  street  railroad  people  woke 
up  to  the  same  condition  in  their  business  many  years  ago. 
They  figured  that  it  cost  them  $50  a  year  to  carry  a  ton  of 
car  around  the  streets  and  have  since  made  considerable 
efforts  to  make  one  ton  do  what  two  tons  did  before.  The 
steam  railroads  might  well  profit  by  their  example.  A  gen- 
eral lightening  all  over  seems  possible. 

In  the  earlier  days  of  the  car  lighting  art,  when  only  a 
few  cars  were  .electric  lighted,  it  was  necessary  to  equip 
cars  with  storage  batteries,  the  only  alternative  being  to  keep 
electric  lighted  cars  segregated  and  run  them  in  solid  trains. 
Now  that  a  great  proportion  are  so  lighted,  the  time  has 
come  when  the  storage  battery  and  the  axle  generator  may 
be  eliminated,  and  the  cars  wired  to  take  current  from  the 
engine.  All  locomotives  are  equipp>ed  today  with  generators 
and  it  would  be  no  great  trouble  to  equip  the  terminals 
with  wiring  so  that  cars  could  be  lighted  while  waiting 
for  engines.  The  generator  needed  for  lighting  a  train  would 
probably  deliver  the  light  for  no  greater  expenditure  of  fuel 
than  the  present  round-about  way  through  the  main  engine, 
axle  generator  and  storage  battery,  or  even  the  direct  method 
of  storage  batteries  alone.  Certainly  the  investment  would 
be  less,  also  the  upkeep,  and  there  would  be  a  considerable 
decrease  in  the  total  weight  to  be  carried  around  with  a 
corresponding  decrease  in  cost.  Such  train  lighting  equip- 
ment is  already  on  the  market.  If  the  managements  could 
get  together  and  agree  on  standard  voltage  and  couplings, 
the  cars  would  be  interchangeable  the  country  over. 

For  many  years  the  statement  has  been  made  that  the 
public  demands  ever  more  and  more  costly  service.  Today 
the  public  demands  cheaper  service.  In  the  past  the  rail- 
roads have  added  heavier  and  heavier  cars  to  their  train- 
without  a  corresponding  increase  in  capacity,  with  the  resuli 
that  heavier  and  heavier  engines  are  needed.  By  judicious 
design  of  passenger  cars,  it  should  be  possible  to  cut  dowE 
many  of  the  items  of  expense  that  enter  into  the  total  cos: 
of  transportation,  and  even  to  speed  up  some  of  the  train' 
in  place  of  the  lengthening  of  the  running  time  that  we  havri 
seen  take  place  so  often  in. the  last  few  years. 


Illinois  Central  Subi4rban  Cars,  Adapted  fcr  Electric  Oferation 


Illinois  Central  Steel  Suburban  Coaches 


Designed     for     Future     Electrification;     Doors 
Electrically  Controlled;  Total  Weight  92,100  lb. 


THE  Illinois  Central  has  recently  received  from  the  Pull- 
man Company  20  new  steel  suburban  coaches,  which 
have  been  placed  in  service  in  Chicago,  the  design  of 
which  has  been  influenced  in  numerous  details  by  the  pros- 
pective electrification  of  this  road  within  the  Chicago  ter- 
minal district.  The  cars  are  completely  equipped  for  steam 
train  service,  in  which  they  are  now  operating,  and  have 


Interior  View,  Showing   Open-End   Seats 

been  designed  primarily  for  trailer  service  after  electrifica- 
tion has  been  completed,  although  the  car  bodies  are  of 
sufficient  strength  to  be  equipped  with  motor  trucks,  and 
other  electrical  apparatus,  should  this  later  seem  desirable. 
The  weight  of  the  cars  equipped  for  steam  operation  is  about 
92,100  lb. 

At  present  the  cars  are  equipped   with   steam  heat   and 
with  axle  generator  and  batter\'  equipment  for  electric  light- 
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ing;  this  equipment  in  both  cases  follows  the  standard  of 
the  road  for  passenger  coaches  in  main  line  service.  The 
conversion  for  electric  service  will  consist  of  the  substitution 
of  electric  heaters  for  the  present  steam  heat  equipment  and 
the  removal  of  the  axle  generator  equipment,  the  current  for 
lighting  then  being  obtained  from  the  power  source.  The 
vestibules  have  been  arranged  to  facilitate  the  installation  of 
multiple  unit  control  apparatus,  brake  valve,  gages,  etc., 
and  with  this  in  view  the  hand  brake  staff  and  handle  have 
been  placed  on  the  left  side  instead  of  the  right  side  of  the 
vestibule  platform. 

The  cars  have  a  coupled  length  overall  of  72  ft.  2  in.  and 
are  60  ft.  6^  in.  long  over  the  body  end  sills.  A  seating 
capacity  of  84  is  provided  for  by  1 7  transverse  seats  on  either 
side  of  the  car  and  four  longitudinal  seats  4  ft.  9  in.  long, 
one  on  either  side  at  each  end  of  the  car.  Sliding  dcxws  are 
used  throughout.  Those  at  the  ends  of  the  seating  cwnpart- 
ment  close  from  either  side  toward  the  center,  while  the  end 
and  side  vestibule  doors  are  each  single  units,  the  former 
opening  toward  the  left  while  the  latter  slide  back  into  the 
side  walls  of  the  car  body.  The  end  doors  of  the  car  and 
the  vestibule  side  doors  provide  a  clear  opening  of  4  ft.  in 
each  case,  while  the  vestibule  trap  doors  are  3  ft.  4  in.  in 
width.  The  floor  plan  shows  the  proposed  arrangement  of 
the  control  apparatus  for  electric  operation  and  the  way  in 
which  the  right  side  of  the  vestibule  will  be  closed  off  to  form 
the  motorman's  compartment. 

In  working  out  the  seating  arrangement,  particular  atten- 
tion has  been  given  to  provide  ample  room  between  the  seats 
and  ample  height  of  back  for  the  comfort  of  passengers.  No 
ends  are  provided  on  the  seats,  in  order  that  the  passengers 
may  enter  quickly  and  leave  them  quickly  and  conveniently. 
The  width  of  the  aisle  at  the  seat  end  is  about  31  in.,  in- 
creasing to  36  in.  at  the  edges  of  the  seat  backs.  This  width 
is  considered  ample  to  permit  two  persons  moving  in  opposite 
directions  to  pass  in  the  aisle  without  difficulty. 

The  interior  finish  is  steel  throughout,  with  the  exception 
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Floor   Plan,    Showing    Provision    for    Motorman's    Compartment 
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ha>  l>een  discontinued  (except  in  tlie  ease  of  certain  private 
owned  car.-)  and  a  form  of  orijj;inal  record  of  repairs  has 
l>een  adopted,  as  covered  in  Interchange  Rule  No.  7,  the 
Arbitration  Decisions  referred  to  are  ahrouated. 

In  cases  wiiere.  throuiili  oversight  of  clerks,  the  liillintr  re- 
j)air  can!  is  incomi)lete,  correct  reference  may  he  supplied 
provided  the  original  record  of  repairs  is  clear  as  to  repairs 
made  and  malerial  u.-ed.  The  original  record  will  he  subject 
to  review  i)\   the  car  owner  in  case  of  dis])ute. 

liillintr  rep;'.ir  cards  should  shinv  actual  conditions  and 
check  with  the  ori.uinal  record  of  rei)airs  insofar  as  they 
should  check. 

Clerk.*  jirei)arinii  billinii  repair  cards  should  not  assume 
anv  informatirm  retjuired  by  the  Rules  of  Interchani^e  which 
is  not  clearlv  ?hown  on  the  original  record  of  re])airs. 


Siigge.stioiis  for  Passenger  Car  Design 
BY   GEORGE  S.  CLOUSER 

The  present  designs  of  railroad  passenger  cars  seem  to  be 
objectional)le  from  the  standpoint  of  economy.  This  a';- 
plies  to  more  than  the  high  first  cost;  they  are  objectionable 
on  account  of  the  lack  of  comfort  that  is  often  to  be  ol> 
scrved  in  the  heaviest  and  presumably  most  costly  of  our 
cars,  \\ith  the  present  trend  toward  lower  prices,  it  is  idle 
for  the  railroad  managements  to  say  that  the  demand  is  con- 
stantly for  more  and  more  costly  service;  if  an  earnest  at- 
tempt were  made  to  provide  less  costly  serv'ice  that  had  the 
prime  requisite  of  railroad  service;  i.  e.,  getting  the  people 
there  when  they  want  to  go,  and,  if  rates  were  brought  down, 
the  traveling  public  would  be  better  satisfied. 

A  mistake  made  by  one  of  our  eastern  roads  that  caused 
it  to  lose  jKissenger  traffic  is  to  have  the  seats  in  its  passenger 
cars  too  near  together.  This  seem.>  to  be  a  very  small 
matter,  but  it  is  sufficient  to  deter  many  people  from  travel- 
ing on  this  road.  The  cars  are  otherwise  very  nice;  thoy 
look  good  both  inside  and  out.  they  are  well  heated,  the 
windows  open  wide,  they  arc  kept  clean,  the  trains  run  fa.-t. 
but  the  seats  are  too  near  together.  This  road  is  not  saving 
any  money  by  the  close  spacing  of  seats.  If  the  (ar.-  were 
light  in  weight,  one  might  assume  it  was  done  to  economize. 
Actually  the  weight  i)er  passenger  is  very  high. 

.\notiK'r  mistake  made  is  in  not  providing  enough  stan<l- 
ing  room.  Nowhere  in  the  settled  parts  of  the  country  are  the 
passenger  trains  able  always  to  take  care  of  the  j)eople  that 
offer  themselves  for  jiassage  and  give  them  all  a  seat.  Tlii 
ordinary  day  coach  takes  no  cognizance  of  this  fact,  it  Is 
made  to  >it  down  in  and  the  peojjle  who  stand  are  utterly 
negleiled.  The  i)re.«ent  ai.-iles  are  too  narrow  in  relation  i.< 
till'  rest  of  the  car:  the  windows  are  set  too  low.  and  there  i- 
nothing  to  hold  on  to.  For  this  reason  the  people  crowd 
the  platforms  as  soon  as  the  seats  are  full  so  that  the  total 
caj)acity  of  a  day  coach  seating  80  people  is  only  about  10'). 
or  about  the  same  as  a  trolley  car  of  half  the  sc-ating  capacitv. 
The  way  tcj  rc-medy  this  condition  is  either  to  always  ha\e 
enough  cars  to  handle  the  crowd,  or  provide  standing  rcxmi. 

For  >hort  haul  travel  the  arm  rests  at  the  aisle  >icle  of  tiie 
seat  might  as  well  be  onntted.  The  space  saved  by  cutting 
down  the  width  of  the  seats  would,  of  course,  go  into  extra 
aisle  width,  and  the  extra  aisle  width  means  more  standing 
room.  The  (|uestion  of  handholds  recjuires  some  considera- 
tion. Straps  might  do  in  the  case  of  sulturban  traffic,  but 
grab  handles  on  the  edge  of  the  seat-back  sseem  more  desirable. 

.\t  the  ends  of  jiassenger  coaches  there  is  usually  a  sep- 
arate compartment  seating  four  |)eo|)le.  If  the  wall  between 
it  and  the  rest  of  the  car  were  omitted,  the  car  would  be 
more  nx^my.  To  carry  this  jiarticular  argument  to  its  ex- 
treme conclu>ion,  leaving  out  the  wall  U-tween  the  vestibule 
and  the  rest  of  the  car.  as  far  as  possible,  would  be  to 
still  more  advantage.     .\t  the  same  time  a  door  should  be 


])rovided  at  the  end  of  the  vestibule.  With  the  maximun^ 
of  clear  space  provided  in  this  manner  the  cars  woulc: 
look  much  roomier,  would  have  a  much  greater  maximun 
capacity,  and  would  empty  and  fill  rather  more  cjuickly. 
There  are  usually  several  .^eats  at  the  ends  of  each  cat 
that  have  vertical  backs  instead  of  the  inclined  backs  that 
are  applied  to  the  other  seats  in  the  car.  Each  of  these  seat^ 
is  a  cause  for  dissatisfaction.  It  should  be  worth  whil. 
to  consider  giving  thc-^e  >Q<\t  backs  the  same  slope  as  the 
others,  adding  a  little  to  the  di.«;tance  between  uprights  x 
these  ])oints  if  needed.  Many  of  our  railroads  have  car- 
with  windows  that  oj)en  only  part  way.  These  windows  arc 
very  inconvenient.  The\  make  the  cars  hot  and  stuffy  and 
it  is  difficult  to  get  a  gocxl  view  of  the  scenery.  Even  the 
I'ullman  company  does  not  make  all  the  prcnision  it  should 
for  the  comfort  of  |)assengers.  With  the  general  as{)ect  o! 
luxury  in  the  cars  it  is  remarkable  that  the  parlor  cars  arc 
not  comfortable,  except  for  a  person  below  the  average 
height.  The  .-^eats  are  too  straight  backed  and  are  not  higli 
enough  from  the  floor.  I  make  no  comment  on  -leepers; 
that  ground  has  l)een  often  covered. 

For  sul)urban  service  another  methcxl  of  increasing  ca- 
l)acit\"  ])resents  itself,  which  is  to  make  the  seats  just  a 
little  wider  and  to  seat  three.  By  saving  on  the  thickness 
of  the  walls  and  leaving  off  the  ann  rests,  this  might  be 
done  on  both  sides,  increasing  the  seating  capacity  by  50 
per  cent.  By  just  taking  a  little  off  one  side  and  adding 
it  to  the  other,  the  .^eats  on  the  one  side  could  be  made 
to  seat  three,  an  increa.«e  of  25  per  cent,  which  would 
make  eight  cars  do  what  ten  cars  did  before. 

.-\s  ha>  been  jK)inted  out  in  the  Railway  Mechanical  En- 
i^inccr,  the  present  designs  of  railroad  cars  seem  too  heavy 
for  the  service  rendered.  The  street  railroad  people  woke 
up  to  the  same  condition  in  their  business  many  years  ago. 
They  figured  that  it  cost  them  $50  a  year  to  carr}-  a  ton  oi 
car  around  the  streets  and  have  since  made  considerable 
efforts  to  make  one  ton  do  what  two  tons  did  before.  The 
steam  railroads  might  well  profit  by  their  example.  A  gen- 
eral lightening  all  over  seems  possible. 

In  the  earlier  days  of  the  car  lighting  art.  when  only  a 
few   cars   were  electric   lighted,    it   was   necessary   to  equi[> 
car-  with  storage  batteries,  the  only  alternative  being  to  keep 
electric  lighted  cars  .segregated  and  run  them  in  solid  trains. 
Now  that   a   great   proportion   are  so  lighted,   the  time  has 
come  when  the  storage  batten-  and  the  axle  generator  ma}' 
be  eliminated,   and  the  cars  wired  to  take  current  from  the 
engine.     .\U  IcKomotives  are  ec|uipped  today  with  generator- 
and    it   would   be   no  great   trouble   to  ec|uip   the   terminals 
with   wiring   so  that   cars   could    be   lighted    while   waiting 
I'or  engines.     The  generator  needed  for  lighting  a  train  would 
jirobably  deliver  the  light  for  no  greater  expenditure  of  fuel 
than  the  jire.-ent  round-about  wa\'  through  the  main  engine 
axle  generator  and  storage  battery,  or  even  the  direct  method 
of  storage  batteries  alone.     Certainly  the  investment  woulc 
be  less,  also  the  upkee|).  and  there  would  be  a  considerabl 
decrease   in   the   total    weight    to   lie   carried    around   with 
corresponding  decrea.^e  in  cost.     Such  train  lighting  equip 
meiit  is  already  cjn  the  market.     If  the  managements  coul' 
get   together  and   agree  on   standard   voltage   and   coupling 
the  cars  would  l>e  interchangealile  the  country  over. 

For  many  years  the  statement  has  been  made  that  th 
pul)lic  demands  ever  more  and  more  co.-tly  .service.  Toda 
the  public  demands  cheaper  .service.  In  the  past  the  rail 
roads  have  added  heavier  and  heavier  cars  to  their  trair 
without  a  corresponding  increase  in  cajjacity.  with  the  resu 
that  heavier  and  heavier  engines  are  needed.  By  judiciou 
design  of  passenger  cars,  it  should  be  possible  to  cut  dow 
many  of  the  items  of  expense  that  enter  into  the  total  co^ 
of  transj)ortation,  and  even  to  speed  up  some  of  the  trair 
in  place  of  the  lengthening  of  the  running  time  that  we  hav 
seen  take  place  >?o  often  in  the  last  few  years. 


Illinois  Centra!  Stil'nrhaii  Cars,  Adaf'tcd  u  r  f-.lrrtric  (>/U'rati<iii 


Illinois  Central  Steel  Suburban  Coaches 


Designed     for     Future     Electrification:     Doors 
Electrically  Controlled;  Total  Vi  eight  92.100  ll>. 


THE  Illinois  Central  has  relently  received  from  the  Pull- 
man Company  20  new  steel  suburban  coaches,  which 
have  Ijeen  placed  in  service  in  Chicago,  the  design  of 
which  has  been  influenced  in  numerous  details  by  the  pros- 
j)ective  electrification  of  this  road  within  the  Chicago  ter- 
minal district.  The  cars  are  completely  equipped  for  steam 
train   service,   in    which   they   are  now  operating,   and   have 


1  Interior  View.   Showing    Open-End   Seats  , 

lieen  designed  j)rimarily  for  trailer  service  after  electrifica- 
tion has  been  comi)leted.  although  the  car  bodies  are  of 
sufficient  strength  to  be  ecjuipped  with  motor  trucks,  and 
•^•thcr  electrical  apparatus,  should  this  later  seem  desirable. 
The  weiglit  of  the  cars  e(iuipped  for  steam  operation  is  about 
■'2,100  fb. 

At   present    the   cars   are   e(|uipi)ed    with    steam    heat    and 
'^ith  axle  generator  and  battery  equipment  for  electric  light- 


ing; this  e(juij)nient  in  both  cases  follows  the  >tandard  of 
the  road  for  passenger  coaches  in  main  line  service.  The 
conversion  for  electric  service  will  consist  of  the  .substitution 
of  electric  heaters  for  tlie  j>resent  steam  heat  equipment  and 
the  removal  of  the  axle  generator  ecjuipment,  the  current  for 
lighting  then  being  obtained  from  the  j)Ower  .source.  The 
vestibules  have  been  arranged  to  facilitate  the  installation  of 
multiple  unit  control  apparatus.  ])rake  valve,  gage>.  etc.. 
and  with  this  in  view  the  hand  brake  staff  and  handle  have 
been  j)laced  on  the  left  side  instead  of  the  right  side  of  the 
vestibule  platform. 

The  curs  have  a  coupled  length  overall  of  72  ft.  2  in.  and 
are  60  ft.  6^/j  in.  long  over  the  l)ody  end  sills.  A  seating 
capacity  of  iS4  is  jirovided  for  by  17  tran>ver.se  ."^eats  on  cither 
side  of  the  car  an<l  four  longitudinal  .-ieats  4  ft.  9  in.  long, 
one  on  either  side  at  each  end  of  the  car.  Sliding  doors  are 
used  thn)Ugh(!Ut.  Those  at  the  ends  of  the  seating  »ompart- 
ment  close  from  eitlur  side  ti)ward  the  center,  while  the  end 
and  side  vestibule  doors  are  each  single  units,  the  former 
opening  toward  the  left  while  the  latter  slide  back  into  the 
side  walls  of  the  car  IxKly.  The  end  doors  of  the  car  and 
the  vestibule  side  doors  j)rovide  a  clear  ojxming  of  4  ft.  in 
each  case,  while  the  vestibule  trap  doors  are  .^  ft.  4  in.  in 
width.  The  floor  plan  shows  the  proposed  arrangement  of 
the  control  ap])aratus  for  electric  oi)eration  and  the  way  in 
which  the  riglit  side  of  the  vustiltule  will  bt-  (l(»c-d  oft"  to  form 
the  motorman's  comi)artment. 

In  working  out  the  seating  arrangement,  fiarticular  atten- 
tion has  been  given  to  provide  amjde  room  Iietween  the  seats 
and  ample  height  of  l)ack  for  the  comfort  of  jiassenger-.  Xo 
ends  are  provided  on  tlie  seats,  in  order  that  the  passengers 
nia\  enter  quickly  and  leave  them  Cjuickly  and  conveniently. 
The  width  of  the  aisle  at  the  scat  end  is  about  M  in.,  in- 
creasing to  .^6  in.  at  the  edges  of  tlie  seat  backs.  This  width 
is  considered  ample  to  permit  two  jx'rsons  moving  in  ojjposite 
directions  to  pass  in  the  aisle  without  difticulty. 

The  interior  finish  is  steel  throughout,  with  the  exception 
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of  the  single  sash,  which  are  of  mahogany.  Above  the  side 
lights  the  finish  is  in  white,  including  the  fixtures.  The 
sides  and  the  seat  ends  are  finished  in  mahogany  color. 

Details  of  Construction 

With  the  exception  of  the  longitudinal  sills  and  a  few 
details  of  the  vestibule  ceiling  construction,  the  frame  mem- 
bers are  practically  all  of  pressed  steel. 

The  center  sills  are  9-in.,  15 -lb.  channels  placed  back  to 
back  16  in.  apart.  At  the  bottom  they  are  reinforced  with 
4-in.  by  3 -in.  by  J^-in.  angles,  the  long  flanges  of  which 
project  toward  the  center  of  the  car.  These  sills  are  69  ft. 
3  in.  long  and  at  the  ends  are  framed  into  steel  buffer  cast- 
ings. At  the  top  they  are  reinforced  with  a  J/4-in.  plate 
21  in.  wide  and  64  ft.  8^/2  in.  long.  Bottom  cover  plates  of 
the  same  dimensions,  each  8  ft.  ^  in.  long,  extend  towards 
the  ends  of  the  car  from  points  about  2  ft.  6  in.  inside  of 
the  center  line  of  the  body  bolster. 

The  lateral  members  of  the  underframe  are  all  pressed 
steel  pan  sections.  The  bolster  is  formed  of  two  of  these 
sections  of  5/16-in.  material  with  flanges  3  in.  deep,  spaced 
10  in.  back  to  back  with  fillers  between  the  center  sills. 
They  are  finished  with  top  and  bottom  cover  plates  of 
7/16-in.  material,  21  in.  in  width,  which  extend  continuously 
from  side  sill  to  side  sill.  A  filler  casting  below  the  center 
sills  brings  the  lower  face  of  the  bolster  2^  in.  below  the 
bottom  of  the  sills.  The  lower  face  of  the  bolster  is  hori- 
zontal while  the  top  tapers  from  a  depth  12  3/16  in.  over  the 
center  sills  to  a  depth  of  4^  in.  at  the  sides  of  the  car. 


joined  with  ^-in.  top  and  bottom  tie  plates  about  48  in.  long. 
The  floor  beams,  one  of*  which  is  provided  at  each  vertical 
frame  member,  are  of  5^-in.  material. 

Longitudinal  stringers  of  2^-in.  by  IJ^-in.  by  3/16-in. 
angle  section  are  placed  over  the  floor  beams,  one  on  each 
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SECTION  AT  BOLSTER 
Underframe   Section    at    Bolster 
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side  of  the  car  ay%  in.  from  the  center  line.  The  rectangular 
openings  between  the  longitudinal  and  transverse  members 
are  closed  with  flanged  sheets  of  No.  20  galvanized  steel, 
painted,  the  flanges  of  which  are  secured  to  the  frame  mem- 
bers with  ^-in.  stove  bolts.    At  the  sides  these  sheets  are 
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SECTION  AT  CROSS  BEARER 
Transverse  Sections  of  Underframe  at  Floor  Beam  and  Cross  Bearer 


This  brings  the  ends  of  the  bolsters  directly  under  the  Y^-\n.  bolted  to  the  vertical  flanges  of  2^-in.  by  1^-in.  by  3/16-in. 

by  3y2-in.  side  sills.  angle  floor  supports  riveted  to  the  inside  faces  of  the  side 

There  are  two  cross  bearers,  each  7  ft.  4^  in.  from  the  jxjsts. 

transverse  center  line  of  the  car.  These  are  each  made  up  of  The  vertical  members  of  the  side  frame  are  double  channel 

three  single  pressings  of  yi-in.  material,  one  on  either  side  sections  arranged  to  form  posts  5^  in.  deep  by  3^  in.  in 

of  and  one  between  the  center  sills.     The   three  units   are  transverse  width.    These  posts  are  framed  into  the  angle  side 
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sills  at  the  bottom  and  into  side  plates  of  special  pressed 
section  at  the  top.  The  carlines  are  of  flanged  channel  sec- 
tion, the  ends  resting  directly  on  the  side  plates. 

The  outside  of  the  car  is  finished  with  3^ -in.  girder  plates 
and  a  4-in.  by  J^-in.  belt  rail  below  the  windows.  The 
pressed  steel  sash  rests  of  ^-in,  material  are  placed  be- 
tween the  side  posts,  which  are  located  2  ft.  9J^  in.  between 
centers.    The  sash  rests  are  29^  in.  above  the  floor  and  are 


Details   of   Vestibule    Framing    of   Illinois   Central    Steel 
Suburban    Coaches 


formed  so  that  the  outer  flanges  are  flush  with  the  outside 
girder  plates.  The  belt  rail  forms  a  splice  for  the  sash  rests 
and  the  side  girder  plate.  Above  the  windows  the  sides  of 
the  car  are  closed  on  the  outside  by  a  letter  board  about  18 
IB.  in  width. 

The  principal  members  of  the  vestibule  construction  are 
6-in.  channel  vestibule  end  posts  of  ^-in.  pressed  steel,  4- 
in.  channel  body  door  posts  of  the  same  material  and  body 


end  posts  of  5-in.,  6.7-lb.  channel  section  secured  to  the  in- 
side of  the  side  construction.  The  lower  ends  of  the  vestibule 
end  posts  are  framed  into  the  steel  buffer  casting  and  at  the 
top  are  secured  to  the  ends  of  5-in.,  6.7-lb.  channels  extend- 
ing longitudinally  just  above  the  vestibule  ceiling  to  the 
bulkhead  at  the  end  of  the  car  body.  These  channels  are 
spaced  17^  in.  on  either  side  of  the  longitudinal  center  line 
of  the  car  while  the  faces  of  the  body  door  posts  are  2  ft.  4 
in.  on  either  side  of  the  center  line.  The  inner  ends  of  the 
longitudinal  channels  and  the  upper  ends  of  the  body  door 
posts  are  secured  by  corner  plates  to  a  transverse  member  of 
pressed  steel  which  in  effect  forms  a  deep  box  girder  across 
the  car  at  this  point.  Other  details  of  the  vestibule  con- 
struction are  shown  on  one  of  the  drawings  and  the  photo- 
graph below. 

The  car  body  is  insulated  with  three-ply  insulaticm 
throughout,  laid  against  the  outside  of  the  body  walls.  The 
floor  is  finished  with  }i  in.  of  composition  material  laid  on 
corrugated  pressed  steel  supports. 

The  cars  are  carried  on  four  wheel-  trucks  with  cast  steel 


Alr-Operated  Sliding   Doors  Are  a   Feature  of  the  Vestibule  Design 

frames  and  the  usual  type  of  equalizing  arrangement,  fitted 
with  33-in.  rolled  steel  wheels  mounted  on  axles  with  5-in. 
by  9-in.  journals.  The  pedestals  are  cast  integral  with  the 
truck  frames.  The  bolsters  are  of  cast  steel  and  are  fitted 
with  roller  side  bearings  and  separate  center  plates,  the  in- 
terior surfaces  of  which  are  finished  and  fitted  with  finished 
bronze  liners.     The  trucks  have  clasp  brakes. 

The  trucks  are  fitted  with  a  device  for  adjusting  the 
coupler  height  by  raising  the  spring  plank,  shown  in  sections 
on  the  truck  drawing.  The  device  consists  of  a  spring  plank 
hanger  pin  or  yoke  provided  with  four  bearing  faces  the 
radial  heights  of  which  are  progressively  increased.  Pro- 
gressive adjustments  are  made  by  turning  these  pins  or  yokes 
to  bring  the  next  higher  space  under  the  spring  plank  and 
substituting  filler  blocks  with  flanges  of  suitable  depth 

Door  Operating   Mechanism 

All  doors  on  these  cars  are  of  steel  construction.  The 
double  doors  at  the  ends  of  the  car  body  are  geared  so  that 
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of  the  -iimlc  -ii-h.  whkli  arc  of  mahouan\ .  Above  the  side 
lisilits  the  tinish  is  in  wliite.  induclin.ii  tlie  fixtures.  The 
sides  aiul  the  seat  ends  are  finished  in  mahogany  color. 

Detail;*  of  Con^trurtioii 

With  the  exception  of  the  loiiiiitudinal  sills  and  a  few- 
details  of  the  vestihule  ceilinii;  con.-itruction.  the  frame  mem- 
bers are  practically  all  of  pressed  .'iteel. 

The  center  sills  are  '>-in..  15-11).  channels  [)laced  hack  to 
l>ack  16  in.  apart.  At  the  bottom  they  are  reinforced  with 
4-in.  by  .>-in.  l>y  j^-in.  an«iles.  the  lonij  tlan^es  of  which 
j)roject  toward  the  center  of  the  car.  'I'lu'.««e  sills  are  o^i  ft. 
•^  in.  loH!.;  and  at  the  entls  are  framed  into  steel  buffer  cast- 
ings. .\t  the  toj)  they  are  reinforced  with  a  '4-in.  |)late 
21  in.  wide  and  <)4  ft.  i>y>  in.  lon.n.  Bottom  cover  jdates  of 
the  same  dimen>ions,  each  8  ft.  ?s  in.  loni».  extend  towards 
the  ends  of  the  car  from  points  about  2  ft.  0  in.  inside  of 
the  center  line  of  the  body  ]M)lster. 

The  lateral  memlx-rs  of  the  underframe  are  all  pressed 
?teel  pan  sections.  The  l)()lster  is  formed  of  two  of  these 
sections  of  5  l()-in.  material  with  tlanues  .>  in.  deep,  spaced 
10  in.  back  to  back  with  fillers  Jjetween  the  center  .sills. 
They  are  finished  with  top  and  bottom  cover  plates  of 
7/lO-in.  material.  21  in.  in  width,  which  extend  continuously 
from  side  sill  to  side  sill.  .\  filler  castins;  below  the  center 
sills  brings  the  lower  face  of  the  liolster  2 '  _>  in.  below  the 
bottom  of  the  sills.  The  lower  face  ai  the  liolster  i-  hori- 
zontal while  the  toj)  tapers  from  a  depth  12  .\/16  in.  over  the 
center   sills   to  a   depth   of   4 '  _.   in.   at   the   sides  of  the  <  ar. 


joined  with  '4-in.  top  and  l)ottom  tie  plates  about  48  in.  long. 
The  tloor  beams,  one  of- which  is  provided  at  each  vertical 
frame  member,  are  of  '  s-in.  material. 

Longitudinal   stringers  of   2Jj-in.   by   1  Vj-in.  by  .>/ lo-in. 
angle  .section  are  j)laced  over  the  floor  beams,  one  on  each. 
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SECTION  AT  BOLSTER 
Underframe    Section    at    Bolster 


side  of  the  car  S.v^s  in.  from  the  center  line.   The  rectangular 
o|)enings   between   the   longitudinal   and   transverse  meml)ers 
are  closed  with   flanged  sheets  of  Xo.   20  galvanized  steel. 
painted,  the  flanges  of  which  are  .secured  to  the  frame  mem 
bers   with    '4-in.   stove  l)olts.    .\t  the  sides  the.se  sheets  an 
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This  brin;z>  the  ends  of  the  bolsters  directly  under  tlie  \s-in.  lM)lted  to  the  vertical  flanges  of  2)  S-in.  by  1^2-in.  by  ^/Xd-xn. 

by  ..>'2-in.  side  sills.  angle  floor  sui)i)orts  riveted  to  the  inside  faces  of  the  side 

There  are  two  cross  bearers,  each   7   ft.  4 '  _.   in.  from  the  posts. 
transver-e  center  line  of  the  car.     These  are  eacii  made  U[j  of  The  vertical  members  of  the  side  frame  are  douljle  channel 

three  single  [iressings  of   '4-in.  material,  one  on  either  side  stvtions  arranged  to  fonn  ]K>sts  5^^  in.  deep  by  3^^  in.  in 

of   and   one  between   the   center   sills.      The   thri-e   unit'^   are  tran>verse  width.    rhe.<e  posts  are  framed  into  the  angle  side 
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s  Us  at  the  bottom  and  into  side  plates  of  special  pressed 
s  ction  at  the  top.  The  carlines  are  of  flanged  channel  sec- 
ton,  the  ends  resting  directly  on  the  side  plates. 

The  outside  of  the  car  is  finished  with  y&-in.  girder  plates 
aid  a  4-in.  by  ^1-in.  belt  rail  below  the  windows.  The 
J  r-essed  steel  sash  rests  of  3/«-in.  material  arc  placed  be- 
tween the  side  posts,  which  are  located  2  ft.  9^.  in.  l>etvveen 
c  nters.    The  sash  rests  are  29-34  in.  above  the  floor  and  are 


Details    of    Vestibule    Framing    of    Illinois    Central    Steel 
Suburban    Coaches 

I"  :med  so  that  the  outer  flanges  are  flush  with  the  outside 
gi'der  plates.  The  belt  rail  forms  a  splice  for  the  sash  rests 
arid  the  side  girder  plate,  .\bove  the  windows  the  sides  of 
fl  •  car  are  closed  on  the  outside  by  a  letter  board  about  18 
ii    in  width. 

The  principal  members  of  the  vestibule  construction  are 
6 -in.  channel  vestilmle  end  posts  of  ^^-in.  pressed  steel,  4- 
i? .  channel  body  door  posts  of  the  same  material  and  body 


end  posts  of  5-in..  6.7-lb.  channel  section  secured  to  the  in- 
side of  the  side  construction.  1  he  lower  ends  of  the  vestibule 
end  posts  are  framed  into  the  stcvl  buffer  casting  and  at  the 
top  are  secured  to  the  ends  of  5-in..  6.7-lb.  channels  extend- 
ing longitudinally  just  al>ove  the  vestibule  ceiling  to  tlie 
bulkhead  at  the  end  of  the  car  bo<ly.  These  channels  are 
spaced  17>4  in.  on  either  side  of  the  longitudinal  center  line 
of  the  car  while  the  faces  of  the  b(xi\-  door  jwsts  are  2  ft.  4 
in.  on  either  side  of  the  center  line.  I'he  inner  ends  of  the 
longitudinal  channels  and  the  up|)er  ends  of  the  body  door 
posts  are  secured  by  corner  i)lates  to  a  transverse  meml)er  of 
pressed  steel  which  in  effect  forms  a  deep  box  girder  across 
the  car  at  this  point.  Other  details  of  the  vestibule  con- 
struction are  sliown  on  one  of  the  drawings  and  the  photo- 
graph l)elow. 

The  car  body  is  insulated  with  three-ply  insulation 
throughout,  laid  against  the  outside  of  the  body  walls.  The 
floor  is  finished  with  }i  in.  of  composition  material  laid  on 
corrugated  pressed  steel  su{)jx>rts. 

The  cars  are  carried  on  four  wlieel  trucks  with  cast  steel 


Alr-Operated   Sliding    Doors  Are  a   Feature  of  the  Vestibule   Design 

frames  and  the  usual  tyjie  of  c^jualizing  arranjrement.  fitted 
with  .v'i-in.  rolled  steel  wheels  mijunted  on  axles  with  5-in. 
by  9-in.  journals.  The  {K'destals  are  cast  integral  with  the 
truck  frames.  I'he  bolsters  are  of  cast  steel  and  are  fitted 
with  roller  side  bearings  and  -epiirate  center  plates,  the  in- 
terior surfaces  of  which  are  finished  and  fitted  with  finished 
bronze  liners.     The  trucks  have  clasp  brakes. 

The  trucks  are  fitted  with  a  tlevice  for  adjusting  the 
coupler  height  by  raising  tlie  spring  plank,  shown  in  sections 
on  the  truck  drawing.  The  device  consists  of  a  sprinu  plank 
hanger  pin  or  yoke  provided  with  four  U-aring  faces  the 
radial  heights  of  whicli  are  progressivelv  increased.  Pro- 
gressive adjustments  are  madtf  In  turning  these  j)ins  or  vokes 
to  Ijrint:  the  next  liijiher  sjiace  under  tlie  spring  plank  and 
substituting  filler  bl(Kks  with   flanges  of  suitalde  depth 

Door  Operalinj;   M«>rlianisni  .,  ; 

All  doors  on  these  cars  are  of  steel  construction.  The 
double  doors  at  the  ends  of  the  car  bodv  are  iieare<l  ■io  that 
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they  operate  together.    They  are  arranged  to  lock  both  in  the  The  door  operating  engines  are  located  under  the  longitudi- 

open  and  closed  position.  nal  seats  at  the  ends  of  the  car.     The  operation  of  the  air 

The  vestibule  side  doors  are  operated  by  air  engines,  one  valves  of  this  mechanism  is  electrically  controlled  by  double 

for  each  door,  taking  air  from  a  reservoir  under  the  car  main-  lever  switches  which  are  mounted  in  cast  iron  boxes,  se- 


fained  at  main  reservoir  pressure  by  direct  connection  with  cured  to  the  outer  faces  of  the  vestibule  door  posts  at  both 

the  locomotive.     Each  end  of  the  car  is  fitted  with  one  of  ends  of  the  car.     There  are  two  levers,   both   arranged  to 

these  reservoirs  which  has  sufficient  storage  capacity  to  permit  lock  in   the  neutral  position,  one  for  opening  and  closing 

the  operation  of  the  doors  10  or  12  times  after  the  locomotive  the  door  and  one  neutral.    As  a  further  safety  feature  there 
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Cast    Steel    Truck    Under    Illinois    Central    Suburban    Coaches 


has  been  cut  off.     These  reservoirs  are  directly  connected  to  is  a  collapsible  arm  on  the  engine  shaft  so  that  the  door  can 

the  main  reservoir  of  the  locomotive  by  a  ^-in.  train  line,  be  opened  about  6  in.  from  its  closed  position.     Each  switch 

No  signal  air  line  is  provided  as  automatic  electric  signals  box  controls  both  of  the  doors  on  one  side  of  the  coach,  an 

are  used  in  suburban  service.  arrangement  which  permits  one  guard  to  operate  all  of  the 
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doors  on  two  cars.     In  event  of  an  electrical  failure  the  air  by  the  closing  of  the  doors.     A  green  light  mounted  in  the 

valve  may  be  operated  by  hand.     In  case  a  door  is  closed  on  cab  of  the  locomotive  is  connected  to  a  series  circuit  carried 

an  obstruction   which  prevents   further  movement   it   auto-  back  through  the  train  by  electrical  connectors  between  the 

matically  opens  about  36  in.,  then  reverses  and  moves  to-  cars.    This  circuit  is  broken  by  the  opening  of  any  vestibule 

wards  the  closed  position  again.    This  movement  is  kept  up  side  door  in  the  train  and  is  closed  only  when  all  of  the 
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automatically  until  the  obstruction  is  removed.  An  electric  doors  are  closed.  Closing  the  doors  thus  causes  the  lighting 
contact  mounted  on  the  edge  of  the  door  and  protected  by  a  of  the  green  lamp  in  the  locMnotive  cab,  which  serves  as  a 
flexible  rubber  casing,  causes  this  action.  starting  signal  following  station  stops.  The  circuit  for  the 
A  feature  of  considerable  interest  in  connection  with  steam  automatic  starting  signal  receives  its  energy  from  the  head- 
operation  is  an  electric  starting  signal  operated  automatically  light  generator  of  the  loccanotive. 


The  Requirements  for  a  Modem  Car  Repair  Shop 


I.- r.-'i. 


Type  of  Building,  Character  of  Tools  and  General 
Plan     for     Both     Steel     and     Wood     Equipment 

BY  H.  H.  DICKINSON  AND  PAUL  SCHIOLER 

•  r";  .;:.i-- ','■■'■  ,  The  Arnold  Company,  Chicago 


THE  inadequacy  of  facilities  for  the  repair  and  main- 
tenance of  cars  creates  one  of  the  most  important  prob- 
lems which  now  confronts  the  executives  of  American 
railways.  The  enormous  amount  of  capital  tied  up  unprofit- 
ably  in  bad  order  cars  is  already  a  serious  matter  in  railway 
economics  and  is  growing  worse  through  the  increased  unit 
costs  of  rolling  stock.  Furthermore,  during  repeated  periods 
in  more  recent  years,  every  railroad  has  been  seriously 
hampered  in  its  operations  because  the  facilities  for  car  re- 
pairs have  not  kept  pace  with  the  increase  in  the  amount  of 
equipment. 

In  planning  a  modem  car  repair  shop  the  main  points  of 
consideration  are  the  location,  the  site,  the  type,  size  and 
number  of  buildings,  and  the  equipment,  i.  e.,  cranes,  ma- 
chinery, power,  etc.  Location  and  site  are  matters  of  local 
determination  but  in  the  selection  and  grouping  of  buildings 
and  their  equipment  with  apparatus,  labor  saving  devices 


and  machinery,  certain  specific  recommendations  and  sug- 
gestions may  be  made. 

The  work  of  repairing  railway  cars  falls  naturally  in  two 
main  divisions;  wooden  cars  and  steel  cars,  with  the  in- 
termediate one  of  cars  with  steel  underframes  and  wooden 
tops.  For  wood  car  repairs  frame  buildings  will  usually 
answer  the  purpose  in  a  satisfactory  manner.  It  is  true 
that  they  are  not  fireproof,  but  this  does  not  add  to  the  fire 
hazard  from  within,  as  the  contents  of  such  a  shop  are  in- 
flammable anyway,  and  the  custom  of  supporting  the  roof 
in  mill  buildings  on  intermediate  columns  will,  in  fact,  make 
them  more  desirable  in  this  respect  than  steel  truss  buildings 
as  steel  trusses  collapse  promptly  under  an  inside  fire.  If  it 
is  desired  to  protect  against  fire  danger  from  adjacent  lum- 
ber yards,  storehouses,  etc.,  a  fireproof  roof  covering  ma) 
readily  be  provided. 

The  saw  and  planing  mill  operaticms  involved   in  the 
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preparation  of  material  for  wood  car  repairs  are  in  reality  a 
separate  industry  from  car  repairing.  The  following  list 
X)f  machinery  is  recommended  for  the  average  requirements: 

1— four-cylinder  sill  and  timber  dresser,  motor  driven. 

I — double-cylinder  surfacer,  motor  driven. 

1 — planer  and  matcher,  motor  driven.  • -;     , 

■.    4 — 24-in.  rip  saw  table,  motor  driven.  :  .-j^^,. 

1 — 16-in.  rip  saw  table,  motor  driven.  .:,,...;    ■.::.!:    .. 

;    i. — 36-in.  swing  cut-off  saw,  motor  driven. 

I — 24-in.  cut-off  saw  table,  motor  driven. 

1— vertical  boring  and  mortising  machine,  motor  driven.       ^. 

1 — car  gainer,  motor  driven.  .    .'; 

1 — 12-in.  mitre  saw  table,  motor  driven.  ,■•.■.   r.  '.  :.:■'■'-'. 

1 — 24-in.  jointer,  motor  driven.  ";:.•■..  .'■ 

1 — 48-in.  band  saw  table,  motor  driven.  ',  .•;-:" 

1 — saw  gumming  machine,  belt  driven.  -, 

■     1 — vertical  car  tenoner,  motor  driven.  '" '  ' 

.     1 — wood  lathe,  belt  or  motor, 

1 — three-spindle  vertical  and  radial  car  borer,  motor  driven. 

1 — flexible  single  spindle  post  borer,  belt  driven. 

It  is  recommended  that  this  machinery  be  housed  in  a 
separate  building,  or  at  least  segregated  in  a  room  at  one 
end  of  the  car  repair  shop.  The  necessary  system  of  shaft- 
ing and  pulleys,  individual  motor  installations,  ducts  for  the 
removal  of  sawdust  and  chips,  and  the  whole  organization 
of  the  millwork,  are  best  handled  in  this  manner.  The  effi- 
cient transportation  and  handling  of  material  from  car  to 
pile  and  through  the  mill,  and  thence  to  the  cars  undergoing 


The  best  artificial  heating  system  is  a  combination  of  di- 
rect radiation  and  indirect  or  fan  blast  heating,  the  direct 
radiation  to  be  distributed  along  the  building  walls  in 
proper  quantity  to  compensate  for  the  glass  area  exposure 
and  the  fan  blast  outlets  to  provide  heat  for  the  center  area 
of  the  shop  and  to  take  care  of  the  requisite  air  circulation. 
If  because  of  the  character  of  the  ground  or  for  other  rea- 
sons, underground  ducts  are  undesirable,  individual  motor- 
driven  fan  heating  units  may  be  used  to  advantage. 

Either  Longitudinal  or  Transverse 

No  universal  choice  can  be  made  between  the  longitudinal 
and  the  transverse  type  of  shop.  If  the  former  is  decided 
upon,  a  unit  span  of  about  84  ft.  between  crane  rails  per- 
mits of  a  good  crane  arrangement  and  allows  for  four 
through  tracks,  20  ft.  center  to  center,  and  a  12-ft.  space  be- 
tween each  outside  track  and  the  wall.  From  60  to  65  ft. 
of  track  should  be  allotted  to  each  car  spot  and  the  length 
and  number  of  building  units  determined  accordingly.  Ma- 
chine tools  should  be  installed  on  one  side  of  the  shop,  leav- 
ing out  a  portion  of  the  through  track  at  this  point.  In  a 
transverse  type  of  shop  the  cranes  will  have  a  span  of  about 
65  ft.  and  the  machine  tools  will  be  placed  at  one  end  of  a 
shop  unit.  The  height  of  the  crane  runways  should  be  25  ft. 
and  the  clear  height  under  trusses  32  or  33  ft.     The  build- 


-    SS-Bays@  ZO'-O'SOO'-O" 


A   Steel   Car   Repair  Shop  with   a    Longitudinal   Arrangement   in   Two   44-ft.    Aisles 


repair,  is  quite  as  important  as  is  material  handling  in  any 
industr)',  and  it  is  best  accomplished  by  properly  arranged 
industrial  tracks  and  yard  cranes.  Overhead  crane  service 
cannot  be  ver>'  well  arranged  in  a  mill  constructed  building, 
but  for  wood  work  only  it  may  be  dispensed  with  in  most 
cases. 

Work  on  steel  cars  and  on  cars  with  steel  underframes  as  a 
rule  compels  the  selection  of  steel  frame  structures,  for  the 
double  reason  that  these  are  easily  made  fireproof  through- 
out and  they  allow  the  proper  installation  of  overhead  crane 
service  as  well  as  the  attachment  of  jib  cranes  in  the  most 
efficient  manner.  Moreover,  steel  trusses  and  steel  sash,  be- 
ing of  smaller  dimensions  than  wood,  allow  a  better  diffu- 
sion of  exterior  light.  Wherever  climatic  conditions  permit, 
the  sawtooth  form  of  roof  should  be  carefully  considered, 
as  it  gives  excellent  light  between  cars  standing  on  repair 
tracks.  At  any  rate,  the  monitor  sash  or  roof  lighting  should 
be  placed  crosswise  over  the  tracks.  Monitor  sash  should  be 
arranged  for  ventilation  and  the  side  wall  sash  should  also 
be  provided  with  ventilated  sections.  Factrolite  glass  is 
recommended  because  of  its  superior  diffusion  of  light  and 
the  elimination  of  shadows.  Artificial  lighting  is  best  ob- 
tained by  using  tungsten  lamps  with  enameled  steel  reflec- 
tors; the  distribution  of  lamps  must  provide  for  full  illumina- 
tion of  the  spaces  between  cars  on  tracks. 


ing  should  be  piped  for  air  and  acetylene,  a  double  air  out- 
let to  be  provided  for  every  car  spot  and  an  acetylene  outlet 
for  every  two  car  spots.  The  building  should  also  be  wired 
and  have  a  contact  at  each  car  spot  for  the  attachment  of 
modem  electrical  tools. 

The  best  flooring  for  car  repair  shops  is  creosoted  wooden 
blocks  on  a  concrete  base.  This  is  usually  preferred  by  me- 
chanics where  nothing  in  the  industry  militates  against  its 
adoption,  and  in  work  of  this  nature  there  are  no  objections 
to  this  floor.  It  is  durable,  sanitary,  non-conducting  as  to 
heat  and  cold  and  affords  a  satisfactory  foothold. 

Adjoining  the  machine  tool  area  racks  for  the  storage  of  a 
reasonable  quantity  of  large  sheets  and  plates  should  be  pro- 
vided as  well  as  storage  facilities  for  bars  and  shapes.  Stor- 
ing this  material  inside  the  building  not  only  permits  un- 
loading and  storage  by  crane  and  provides  crane  conveyance 
to  machines  without  extra  handling,  but  it  also  eliminates 
deterioration  from  rust  and  other  defects  occasioned  by  •  on- 
tinued  exposure.  An  important  factor  in  the  efficient;  of 
the  shop  is  the  relative  adequacy  of  the  general  stores,  ar.d  i^ 
will  be  well  to  make  ample  provision  for  all  materials  and 
supplies  required  in  overhauling  all  the  types  of  cars  for 
which  the  shop  is  intended. 

To  permit  full  use  of  tracks  for  the  spotting  of  cars  urde| 
repairs  and  to  have  the  receiving  and  unloading  of  material 
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interfere  as  little  as  possible  with  the  car  repair  work  in  the 
shop  proper,  it  is  recommended  that,  where  possible,  material 
be  received  on  a  track  outside  of  the  walls.  In  such  a  lay- 
out a  six  or  eight-ton  crane,  supported  partly  by  yard  columns 
and  partly  by  the  building  columns  and  spanning  the  mate- 
rial track,  is  a  profitable  investment  and  should  be  installed. 

Repairs  and  overhauling  of  cars  result  in  the  accumula- 
tion of  a  large  amount  of  sheets,  plates,  bars,  rods,  etc.,  all 
partly  damaged  but  having  considerable  reclamation  value. 
It  is  good  economy  to  provide,  in  the  machinery  equipment, 
suitable  tools,  such  as  straighteners  (plate  and  bar),  fur- 
naces, bulldozers,  bolt  threading  machines  and  nut  tapping 
machines,  in  order  that  salvaged  material  may  be  reclaimed 
on  the  spot  and  either  used  immediately  in  the  shop  or 
turned  over  to  the  stores  department. 

The  widest  possible  application  of  crane  service  is  advo- 
cated as  the  most  fruitful  way  of  securing  an  intensive 
utilization  of  the  plant  as  a  whole.  The  maximum  load  to 
be  handled  by  cranes  is  usually  between  25  and  35  tons, 
but  the  average  load  is  much  lighter.  Two  cranes  of  15- 
ton  capacity  each  may  readily  be  operated  together  to  handle 
a  maximum  load  when  occasion  demands,  and  for  general 
purposes  they  serve  the  shop  better  than  it  is  possible  to  do 
when  the  crane  capacity  is  concentrated  in  one  machine  of, 
say,  30  tons  size. 

It  has  already  been  stated  that  truss  spans  giving  ap- 
proximately 84  ft.  between  crane  rails  are  desirable  in  longi- 
tudinal shops.     For  flexibility  of  crane  service  it  is  best  to 


cars  passing  through  the  plant  will  need  this  treatment,  and 
unless  the  capacity  of  the  plant  calls  for  at  least  20  cars  per 
day,  a  sand  blast  equipment  can  hardly  be  installed  ad- 
vantageously. 

The  wheel  and  axle  work  must  be  handled  by  a  wheel 
lathe,  an  axle  lathe,  a  wheel  press  and  a  wheel  boring  ma- 
chine, and  if  the  shop  is  about  84  ft.  by  600  ft.,  or  its 
equivalent,  these  tools  are  best  placed  among  the  other  ma- 
chine tools  and  the  work  organized  to  co-ordinate  with  the 
other  shop  operations.  If,  however,  the  layout  provides 
for  two  or  more  shop  units,  then  the  work  on  wheels  and 
axles  is  best  done  in  a  separate  department  located  adja- 
cent to  the  shops  and  operated  in  conjunction  with  them, 
leaving  the  shops  proper  to  handle  repairs  to  car  bodies 
and  underframes  exclusively.  One  wheel  and  axle  depart- 
ment will,  of  course,  serve  a  steel  car  and  a  wood  car  shop. 

L 

Tools  for  Steel  Car  Work 

The  following  macbne  tool  equipment  is  recommended 
for  a  car  repair  shop  which  is  to  handle  the  variety  of  types 
of  steel  cars  used  on  the  majority  of  railways: 

One  single  end  punch  (24  in.  throat),  motor  driven. 

One  double  punch  and  shear  (30  in.  throat),  motor  driven. 

One  double  horizontal  punch  and  bending  machine,  motor  driven. 

One  8-ft.  gate  shear  (cap.  ^  in.  plate),  motor  driven. 

One  6-in.  by  6-in.  by   1-in.  angle  shears,  motor  driven. 

One  alligator  bar  shear,  motor  driven. 

One  plate  straightening  press,  pneumatic. 

One  9-ft.  by  14-ft.  plate  heating  furnace,  oil  and  gas  burning. 


-.:''  .     -"'V    ■      .  '.  . 


Plan  for  a  Steel  Freight  Car  Repair  Shop  with  a  Transverse  Layout,  Two  GO-ft.  Aisles 


substitute  for  this  two  bays  of  44  ft.  each.  The  use  of 
center  columns  should  enable  the  designer  to  lighten  the 
steel  work  in  the  roof  trusses  and  provide  good  support  for 
jib  cranes.  It  will  be  less  expensive  to  install  two  42-ft. 
cranes  and  equip  each  one  with  a  15-ton  hoist  and  an  aux- 
iliary rapid  hoist  of  smaller  capacity,  than  it  would  be  to 
put  in  one  crane  of  84  ft.  span,  and  they  will  serve  the  shop 
more  efficiently.  It  is  rec9mmended  that  the  lengthwise 
travel  of  cranes  be  limited  tp  300  ft.,  preferably  about  250 
ft.,  so  that  a  shop  unit  from  500  to  600  ft.  long  should 
have  at  least  two  cranes,  or  sets  of  cranes.  Jib  cranes  of 
the  portable  type,  or  attached  to  steel  columns  are  an  ex- 
cellent means  of  handling  work  at  car  spots  and  at  certain 
of  the  machine  tools.  They  release  the  overhead  cranes  for 
general  transportation  and  material  handling  through  the 
whole  shop.  The  jibs  should  have  about  a  20-ft.  swinging 
arm  and  should  be  of  at  least  one  ton  capacity. 

The  painting  in  a  modern  car  repair  shop  should  be  done 
by  pneumatic  sprays.  This  applies  to  wood  and  steel  work 
alike.  It  may  be  desirable  to  have  the  plant  equipped  with 
a  ?and  blast  outfit,  so  that  when  steel  cars  or  underframes 
require  thorough  cleaning  the  work  may  be  disposed  of  in 
the  most  efficient  manner.     However,  only  a  fraction  of  the 


'< 


One  12-ft.  flanging  clamp,  pneumatic.  ■   ■      •  ■  ■  "^ 

One  7-ft.  by  10-ft.  plate  heating  furnace,  oil  or  gas. 
One  heavy  duty  bulldozer,  motor  driven.  ,     .-;. 

One  5-ft.  by  8-ft.  furnace,  oil  or  gas.  .'  -  "" 

One  2-in.  bolt  heading,  upsetting  and  forging  machine,  motor 
driven.  .  r.      ■■  ■ 

One  forging  furnace,  oil  or  gas.  '  ■   •'  'V-. 

One  2^-in.  double  head  bolt  cutter,  motor  driven. 
One  300-lb.  power  hammer,  motor  driven.  '-■ 

One  30-in.  by  3-ft.  furnace,  oil  or  gas.  '•'-■■;■.:.. 

One  l,0(X)-lb.  steam  hammer,  steam.  ■■.-::    ^■,•"■ 

One  3-ft.  by  4l4-it.  furnace,  oil  or  gas.  •"■ ;  : ••:■;".'.  '•-'•' 

One  6-ft.  radial  drill,  motor  driven.  .;fV-:-  '    V 

One  4-spindle  drill  press,  belt  driven. 
One  4- ft.  drill  press,  belt  driven. 

One  26- in.  drill  press,  belt  driven.  ■'-,.=.. 

Two  heavy  emery  wheel  stands,  motor  driven.  ■  •-  ■ 

This  list  is  in  addition  to  any  tools  for  reclaiming  mate- 
rials and  does  not  contain  the  wheel  and  axle  tools  referred 
to  in  a  preceding  paragraph.  The  list  is  necessarily 
empirical  and  must  be  reviewed  and  compared  with  the 
individual  requirements  of  any  one  shop  under  considera- 
tion. It  is  manifest  that  when,  for  instance,  a  shop  is  be- 
ing laid  out  to  handle  principally  the  repairs  of  one  type  of 
steel  cars,  some  of  the  tools  mentioned  may  well  be  omitted 
and  several  others  added;  indeed  these  notes  do  not  repre- 
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sent  an  attempt  to  design  in  detail  any  one  particular  car 
repair  shop. 

A  number  of  railroads  have  experienced  considerable  an- 
noyance and  suffered  a  large  aggregate  loss  as  a  result  of 
too  frequent  loss  of  identity  of  freight  cars  undergoing  re- 
pairs. A  timely  reform  in  the  operation  of  car  repair  shops 
would  be  the  adoption  of  uniform  methods  of  checking  the 
number  on  a  car  brought  into  the  shops,  preserving  it  upon 
the  car  while  it  is  under  repairs  and  checking  it  out  again, 
but  such  a  reform,  to  have  the  desired  effect,  would  have  to 
be  universal  in  the  shops  of  all  railroads. 

When  a  modern  car  repair  plant  is  contemplated  it  is  al- 
most invariably  the  intention  to  provide  steady  employment 
for  a  number  of  workmen.  Therefore  it  is  advisable  to  pro- 
vide a  service  building,  located  as  conveniently  as  possible 
to  the  plant  entrance.     This  building  need  not  be  elaborate. 


In  conclusion,  attention  is  drawn  to  the  fact  that  in  coin- 
parison  with  the  investment  in  modern  power  repair  facili- 
ties  the  sums  expended  to  date  in  car  repair  shops  are  but 
small — probably  less  than  20  per  cent  of  the  former — and 
yet  the  annual  expenditures  for  maintenance  of  rolling  stock 
usually  greatly  exceed  the  cost  of  maintaining  locomotives. 
It  has  been  demonstrated  that  it  has  not  been  possible  to 
realize  the  ultimate  efficiency  of  the  modern  locomotive 
equipped  with  superheater  and  mechanical  stokers,  becaus 
repair  shops  have  not  kept  pace  with  improvements  in  tl 
locomotives.  It  is  logical  to  conclude  that  the  enormous  iiN 
vestment  in  cars  may  be  made  more  profitable  by  providing 
the  means  for  keeping  them  in  shape.  By  planning  car 
repair  shops  with  some  consideration  for  the  observations 
made  above,  the  results  will  certainly  make  for  increased 
efficiency  of  the  mechanics,  whose  work  will,  in  fact,  be 
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but  it  should  contain  a  requisite  number  of  steel  lockers, 
lavatories  and  toilets  and  also  some  shower  baths  of  approved 
sanitary  design.  There  should  also  be  a  room  where  the  men 
can  eat  their  lunch  during  cold  weather. 

These  suggestions  and  recommendations,  although 
specific  and  based  on  examination  of  actual  conditions  on 
the  roads  and  in  existing  shops,  will  only  be  found  of  value 
when  carefully  considered  with  all  the  local  conditions  and 
circumstances  bearing  upon  the  individual  project  of  any 
railroad. 

Thus,  the  question  of  location  and  site,  as  regards  labor 
conditions,  topography  of  the  prospective  site,  climatic  con- 
ditions, fire  protection  facilities  and  proximity  to  railway 
terminals  from  which  empty  cars  would  be  received  must  be 
gone  into  and  decided  upon  in  every  instance,  and  the  fore- 
going notes  must  be  considered  with  the  questions  of  the 
volume  and  class  of  work,  frequency  and  season  of  maxi- 
mum demand,  average  daily  requirements  and  desirability  of 
provisions  for  future  extensions. 

.'■  The  three  typical  layouts  shown  embody  some  of  the  gen- 
eral desirable  features  mentioned.  They  are,  of  course,  not 
intended  to  serve  even  as  finished  sketches  of  any  one  spe- 
cific project,  but  they  may  form  a  basis  for  study  and  dis- 
cussion and  a  nucleus  around  which  layouts  may  be  de- 
veloped for  particular  conditions  affecting  car  repair  shops 
with  the  contiguous  building  for  mill,  wheel  shop,  store 
house  and  other  accessory  departments. 

State  laws  already  passed  which  deal  with  car  repair 
shops  and  sheds  give  ample  proof  that  the  development  of 
such  buildings  is  anticipated  by  interests  outside  the  railway 
executive  offices.  Such  legislation  is  largely  fostered  by 
labor  organizations  and  the  efforts  have  been  to  provide  the 
best  working  conditions  and  physical  protection  for  the  men 
employed.  However,  to  obtain  the  best  results  the  planning 
should  be  on  a  broader  basis  than  this  and  the  matter  of 
proper  protection  for  workmen  should  be  viewed  simul- 
taneously with  consideration  of  efficiency  and  economy  in 
the  operation  of  railroads. 


changed  from  an  open  air  occupation,  with  all  the  elements 
of  uncertainty  peculiar  to  such  work,  to  modern  shop  em- 
ployment of  the  highest  and  most  satisfactory  type.  The 
roads  will  profit  through  better  workmanship,  less  frequent 
delays;  improved  scheduling  of  car  repairs  and  lower  costs 
of  maintenance. 


The  Pajaro  Valley  Consolidated  Railroad  Company,  oper- 
ating between  Salinas  and  Spreckels,  California,  a  distance  of  41 
miles,  having  been  authorized  by  the  state  railroad  commission, 
will  discontinue  certain  trains  and  run  automobile  stages  in  place 
of  them.  The  stage  line  will  parallel  the  railway  and  will  carry 
passengers,  baggage  and  express  at  the  same  rates  as  are  charged 
on  the  trains. 
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Handling  Milk  in  Specially  Constructed  Tank  Cars 

Large  Glass  Lined  Steel  Tanks  Save  Expense  in  Handling 
and     Haulage — Refrigeration     in     Transit     Eliminated 


TANK  cars  have  been  used  in  the  past  for  the  bulk 
transportation  of  various  kinds  of  liquids,  but  as  far 
as  known  no  one  has  attempted  the  experiment  of  em- 
ploying tank  cars  for  the  rail  transportation  of  milk  previous 
to  their  recent  adoption  by  the  Baltimore  &  Ohio  on  one  of 
its  routes  out  of  Pittsburgh. 

Milk  is  one  of  the  most  important  and  one  of  the  most 
extensively  used  food  products,  but  it  is  unfortunately  highly 
perishable  and  subject  to  contamination.  It  cannot  be  stored 
for  future  use  but  must  be  collected  and  transported  to  the 
consumer  every  day.  Comparatively  few  persons  fully  realize 
the  extreme  care  that  must  be  taken  in  the  production  and 
handling  of  milk  to  insure  its  sanitation  and  freshness.  It 
must  be  chilled  promptly  and  maintained  at  a  uniformly  low 
temperature  during  transportaticm  for  a  distance  sometimes 
as  much  as  300  or  400  miles  and  all  containers  must  be 
thoroughly  sterilized  each  time  before  they  are  used. 

The  time  honored  container  for  transporting  milk  has  been 
the  10-gal.  can.  These  are  received  by  the  railroad  from 
various  milk  stations  and  transported  in  special  refrigerator 
cars  to  the  distributors  in  the  city  who  empty  the  cans  and 
bottle  the  milk,  the  emptied  cans  being  returned  to  the  pro- 
ducer. The  increasing  cost  of  materials,  icing,  labor,  losses, 
etc.,  has  been  a  serious  problem  for  the  dairy  distributor. 
There  has  been  difficulty  also  in  maintaining  an  even  tem- 
perature by  refrigeration  on  account  of  the  changing  atmos- 
pheric conditions  and  the  extreme  sensitiveness  of  the  product. 
Any  forward  step  that  bids  fair  to  improve  the  situation  is 
therefore  of  interest  to  the  railroads  as  well  as  to  those 
engaged  in  the  production  and  distribution  of  milk. 

The  Pfaudler  Company  of  Rochester,  N.  Y.,  manufac- 
turers of  glass-enameled  steel  products,  working  in  conjunc- 
tion with  the  Baltimore  &  Ohio  and  the  Harmony  Creamery 
Company,  has  perfected  a  milk  car  with  glass  lined  tanks. 


Three  of  these  cars  are  now  in  regular  service  on  the  Balti- 
more &  Ohio  between  West  Farmington,  Ohio,  and  Pitts- 
burgh, Pa.  These  refrigerator  cars,  numbers  897,  898  and 
899,  are  39  ft.  9  in.  long  and  8  ft.  3  in.  wide,  inside  meas- 
urements. They  were  originally  equipped  with  brine  and  ice 
tanks  few  refrigerating  jHirposes;  these  were  removed  and 
two  steel  glass-lined  tanks,  11  ft.  2  in.  long  and  6  ft.  5  in. 
in  diameter  were  installed.  The  tanks  are  made  of  open- 
hearth  steel  plate  of  a  seamless  welded  construction,  and 
have  a  capacity  of  2,500  gal.  each,  a  total  of  5,000  gal.  per 
car,  or  practically  double  the  capacity  of  the  same  car  when 
fitted  for  transporting  milk  in  the  ordinary  10-gal.  cans. 
Each  glass-lined  tank  is  provided  with  sanitar\'  outlets  so 
located  as  to  insure  perfect  drainage.  They  are  also  fur- 
nished with  manholes  at  the  top  provided  with  quick  closing 
swivel  type  doors  which  are  air  tight,  thus  increasing  the 
protection  of  the  milk  and  adding  to  the  insulation  efficiency. 

The  old  refrigerator  milk  cars  weighed  51,300  lb.  light. 
Two  hundred  and  fifty  10-gal.  cans  at  12^/2  lb.  each  weigh 
3,125  lb.  and  hold  about  21,000  lb.  of  milk.  The  actual 
weight  of  milk  carried  was  thus  only  28  per  cent  of  the  total 
weight  of  the  loaded  car,  which  was  75,425  lb. 

The  cars  after  being  rebuilt  weighed  71,600  lb.  with  tanks 
and  equipment  added.  The  5,000  gal.  of  milk  carried  weighs 
about  42,000  lb.  or  37  per  cent  of  the  total  weight  of  the 
loaded  car,  which  was  113,600  lb.  The  total  weight  to  be 
hauled  by  the  railroad  when  using  tank  cars,  either  loaded 
or  empty,  is  thus  25  per  cent  less  than  by  the  ordinary 
method  of  handling  milk  in  cans. 

In  practice  the  milk  is  brought  in  from  surrounding  farms, 
inspected  and,  if  satisfactory,  dumped  into  receiving  tanks 
and  then  passed  on  to  the  cooler,  where  it  is  chilled  to  a 
temperature  of  38  to  40  deg.  Frcmi  here  it  is  pumped  into 
the  car  tanks  and  transported  to  Pittsburgh. 
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sent  an  attempt  to  design  in  detail  any  one  particular  car 
repair  shop. 

A  number  of  railroads  have  experienced  considerable  an- 
noyance and  suffered  a  large  aggregate  loss  as  a  result  of 
too  frequent  loss  of  identity  of  freight  cars  undergoing  re- 
pairs. A  timely  reform  in  the  operation  of  car  repair  shops 
would  1)0  the  adoption  of  uniform  methods  of  checking  the 
number  on  a  car  l»rouglit  into  the  sliops.  preserving  it  upon 
the  car  wiiile  it  is  under  repairs  and  cheeking  it  out  again. 
hut  such  a  reform,  to  have  the  desired  effect.  wcAild  have  to 
be  universal  in  the  -hops  of  all  railroads. 

When  a  modern  car  repair  plant  is  contemfdaticl  it  is  al- 
most invariably  the  intention  to  provide  steady  employment 
for  a  number  of  workmen.  Therefore  it  is  advisable  to  pro- 
vide a  -ervite  building,  located  as  convem'ently  as  possible 
to  the  i>lant  cntranri-.     'I'hi-  building  need  not  be  elaltorate. 


In  conclusion,  attention  is  drawn  to  the  fact  that  in  ccti- 
parison  with  the  investment  in  modern  power  repair  facili- 
ties the  sums  expended  to  date  in  car  repair  shops  are  <  ut 
small — probably  less  than  20  per  cent  of  the  former — ;,  id 
yet  the  annual  expenditures  for  maintenance  of  rolling  st  :k 
usually  greatly  exceed  the  cost  of  maintaining  locomotives. 
It  has  been  demonstrated  that  it  has  not  l>een  possible  to 
realize  the  ultimate  efl'iciency  of  the  mcxlern  locomot  ve 
equip|)ed  with  superheater  and  mechanical  stokers,  beca  ise 
repair  shops  have  not  kept  pace  with  improvements  in  the 
locomotives.  It  is  logical  to  conclude  that  the  enormous  n- 
vestment  in  cars  may  be  made  more  profitable  by  provid  ng 
the  means  for  keeping  them  in  shape.  By  planning  -ar 
repair  shops  with  some  consideration  for  the  observati<  ns 
made  above,  the  results  will  certainly  make  for  increa-ed 
eftuiencv   of   the  mechanics,    whose  work   will,    in    fact,   Se 
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but  it  should  contain  a  requisite  number  of  steel  lockers, 
lavatories  and  toilets  and  also  some  shower  baths  of  approved 
sanitar>'  design.  There  should  also  be  a  room  where  the  men 
can  eat  their  lunch  during  cold  weather. 

These  suggestions  and  recommendations.  although 
specific  and  based  on  examination  of  actual  conditions  on 
the  roads  and  in  existing  shops,  will  only  be  found  of  value 
when  carefully  considered  with  all  the  local  conditions  and 
circumstances  bearing  upon  the  individual  project  of  any 
railroad. 

Thus,  the  question  of  location  and  site,  as  regards  labor 
conditions,  topography  of  the  prospective  site,  climatic  con- 
ditions, tire  protection  facilities  and  proximity  to  railway 
terminals  from  which  empty  cars  would  be  received  must  be 
gone  into  and  decided  upoii  in  every  instance,  and  the  fore- 
going notes  must  be  considered  with  the  questions  of  the 
volume  and  class  of  work.  fre<|uency  and  sc'a>on  of  maxi- 
mum demand,  average  daily  recjuirements  and  desirability  of 
provisions  for  future  extensions. 

'I'he  three  typical  layouts  shown  embcxly  some  of  the  gen- 
eral desirable  features  mentioned.  They  are.  of  course,  not 
intended  to  serve  even  as  I'inished  sketches  of  any  one  spe^ 
cific  project,  but  they  may  form  a  basis  for  study  and  dis- 
cussion and  a  nucleus  around  which  layouts  may  be  de- 
veloped for  particular  conditions  affecting  car  repair  shops 
with  the  contiguous  building  for  mill,  wheel  shop,  store 
hou«e  and  other  accessory  departments. 

.State  laws  already  passed  which  deal  with  car  repair 
shops  and  sheds  give  ample  proof  that  the  development  of 
such  buildings  is  anticipated  by  interests  outside  the  railway 
executive  offices.  Such  legislation  is  largely  fostered  by 
labor  organizations  and  the  eft'orts  have  been  to  provide  the 
l)est  working  condition-  and  jihysical  protection  for  the  men 
emplo\ed.  However,  to  obtain  the  best  results  the  planning 
should  be  on  a  broader  basis  than  this  and  the  matter  of 
proper  protection  for  workmen  should  be  viewed  simul- 
taneously with  consideration  of  ciViciency  and  economy  in 
the  operation  of  railroads. 


changed  from  an  open  air  occupation,  with  all  the  elements 
of  uncertainty  peculiar  to  such  work,  to  modern  shop  em- 
ployment of  the  highest  and  most  satisfactory  type.  The 
roads  will  profit  through  better  workmanship,  less  frequent 
dela\s:  imi)roved  scheduling  of  car  rei)airs  and  lower  co-ts 
of  maintenance. 


TiiK  Pajako  \'ali.i;v  Consoi.idatep  Railnaad  Company,  oper- 
atinaj  lietwecn  Salinas  and  Spreckels.  Cahtornia,  a  distance  of  41 
miles,  having  been  anthorized  by  tlic  state  railroad  commis.sion, 
will  discontinue  certain  trains  and  run  automol)ile  stages  in  place 
iif  tlicm.  Tlie  >tage  line  will  jiarallel  the  railway  and  will  carry 
]>a-sengcrs.  baggage  and  exjircss  at  the  same  rates  as  are  charged 
<in  the  train>. 
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Handling  Milk  in  Specially  Constructed  Tank  Cars 

Larjie  Glas8  Lined  Steel  Tanks  Save  Expense  in  Handliii*: 
and      Haulage — Refrigeration      in      Transit      Eliminated 


TANK  i,ar>  luivc  I)Lvn  used  in  the  past  for  the  Imlk 
transportation  of  various  kinds  of  liquids,  but  as  far 
as  known  no  one  has  attempted  the  e.\i)erinient  of  em- 
ploying tank  cars  for  tlie  rail  trans|)ortation  of  milk  previous 
to  their  recent  adoj)tion  by  the  Baltimore  &  Ohio  on  one  of 
its  routes  out  of  rittsl)uriih. 

Milk  is  one  of  the  most  imj)ortant  and  one  of  the  most 
extensively  used  food  protlucts,  Imt  it  is  unfortunatelx'  highly 
perishable  and  sul)ject  to  contamination.  It  cannot  l)e  stored 
for  future  use  but  must  be  collected  and  transj)orte(l  to  the 
consumer  cver\-  day.  Comparatively  few  j)ersons  fully  realize 
the  extreme  care  that  must  be  taken  in  the  i)roduction  and 
handling  of  milk  to  insure  its  saniiatit)n  and  freshness.  It 
must  be  chilled  promptly  and  maintained  at  a  uniformly  low 
temperature  durini;  transportation  for  a  distance  sometimes 
as  much  as  .-ioo  or  4()()  miles  and  all  containers  must  be 
thorou^dily  sterilized  each  time  before  they  are  used. 

The  time  honored  container  for  transporting  milk  has  ]>een 
the  lO-gal.  can.  These  are  received  by  the  railroad  from 
various  milk  stations  and  trans] )orted  in  special  refrigerator 
«ars  to  the  (U>tributors  in  tlie  cit}  who  em])ty  tlie  cans  and 
bottle  the  milk,  the  emptied  cans  being  returned  to  the  ])ro- 
(iucer.  The  increasing  cost  of  materials,  icing,  labor,  los.ses, 
ttc,  has  been  a  serious  ])roblem  for  tlie  dairy  distribu'.or. 
There  has  l»een  difficulty  also  in  maintaining  an  even  tem- 
I'crature  by  refrigeration  on  account  of  the  changing  atmos- 
1  heric  conditions  and  the  extreme  sensftiveness  of  the  product. 
\ny  forward  step  that  bids  fair  to  improve  the  situation  is 
liierefore  of  interest  to  the  railroads  as  well  as  to  those 
tngaged  in  the  pnxluction  and  distribution  of  milk. 

The   Pfaudler   (\)mpan\    of  Rochester.   X.    V..   manufac- 

■arers  of  glass-enameled  steel  j)roducts.  working  in  conjunc- 

'  on  with  the  Baltimore  &  Ohio  and  the  Harmonv  (>eamer\' 

"om[K\ny,  has  jK'rfected  a  milk  car  with  glass  lined  tanks. 


iliree  of  these  cars  are  now  in  regular  service  on  the  Balti- 
more &:  Ohio  between  West  Farmington,  Ohio,  and  Pitt>- 
burgh.  Pa.  These  refrigerator  cars,  numlx-rs  S*^>7.  <S<>iN  and 
S9'),  are  Mi  ft.  9  in.  long  and  8  ft.  .>  in.  wide,  inside  meas- 
urements. They  were  originall}  ecjuijjped  with  brine  and  ice 
tanks  for  refrigerating  j)uriK)ses;  these  were  removed  and 
two  steel  glass-lined  tanks,  11  ft.  2  in.  long  and  0  ft.  5  in. 
in  diameter  were  installed.  The  tanks  are  made  of  open- 
hearth  steel  plate  of  a  seamless  Nn'lded  construction,  and 
liave  a  capacity  of  2.50(1  gal.  each,  a  total  of  5,()(K)  gal.  jR-r 
car.  or  practically  double  the  capacity  of  the  same  car  when 
fitted  for  transporting  milk  in  the  ordinary  lU-gal.  cans. 
I'aih  glass-lined  tank  is  provided  with  >anitary  xxitlets  so 
located  as  to  insure  i)erfect  drainage.  They  are  also  fur- 
nished with  manholes  at  the  top  provided  with  (|uick  closing 
swivel  t\pe  doors  which  are  air  tight,  thus  increasing  the 
l)n,tecti(jn  of  the  milk  and  adding  to  the  insulation  efticieiicy. 

'The  old  refrigerator  milk  car?  weighed  51.300  Ih.  light. 
Two  hundred  and  I'lfty  10-gal.  cans  at  12^  >  lb.  each  weigh 
.•!,12.^  lb.  and  hold  about  21.000  II).  of  milk.  The  actual 
weight  of  milk  carried  was  thus  only  2S  per  cent  of  the  total 
weight  of  the  loaded  car.  which  was  7.>.42.>  lb. 

The  cars  after  being  rebuilt  weighed  71.000  lb.  with  tanks 
and  equipment  added.  'The  .^.000  gal.  of  milk  carried  weighs 
about  42,000  lb.  or  o7  jK-r  cent  of  the  total  weight  of  the 
loaded  car.  which  was  ll.>,()00  lb.  The  total  weidit  to  be 
hauled  by  the  railroad  when  using  tank  cars,  either  loaded 
or  empty,  is  thus  2>  ])er  cent  less  than  by  the  ordinary 
method  of  handling  milk  in  cans. 

In  practice  the  milk  is  brought  in  from  surrounding  farms, 
inspected  and.  if  satisfactory.  dumj)ed  into  receiving  tanks 
and  then  passed  on  to  the  c<x>ler.  where  it  i.s  chilled  to  a 
temperature  of  .^8  to  40  deg.  From  here  it  is  pumped  into 
the  car  tanks  and  transported  to  Pittsburgh, 
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The  cars  are  equipped  with  an  electric  motor  which  re- 
ceives current  through  a  cable  temporarily  connected  at  the 
'receiving  point  and  is  used  to  operate  an  agitator  inside  the 
tank  and  a  pump  for  empt>'ing  the  tanks.    Before  emptying 
.  a  tank  the  agitator  is  operated   for  about  five  minutes  to 
. '  insure  a  thorough  mixing  of  the  milk  and  cream  in  the  tank. 
vThe  contents  are  then  pumped  out  by  a  rotary  pump  which 
'raises  it  to  the  top  of  the  car  where  it  flows  by  gravity  into 
.a  tank  on  a  motor  truck  which  transports  it  to  the  dairy 
^- which  is  some  distance  from  the  railroad.    In  cases  where 


Tanks   on    Car   Without    Body 

the  car  can  be  switched  to  a  siding  at  the  receiving  dairy, 
the  milk  would,  of  course,  be  pumped  directly  into  tanks  in 
the  dairy. 

The  insulating  efficiency  of  the  tanks  is  shown  by  the 
fact  that  during  a  run  of  107  miles  from  West  Farmington 
to  Pittsburgh,  and  an  elapsed  time  of  eight  hours,  there  was 
a  loss  of  less  than  two  degrees,  this  result  being  obtained  in 
August,  when  the  outside  temperature  reached  88  deg. 

There  are  a  number  of  advantages  in  the  use  of  these 
tank  cars  as  compared  with  the  ordinary-  method  of  handling 
milk  in  10-gal.  cans,  among  which  the  following  may  be 


r  ^^^1 

^^i« 

Interior   View   Showing   Tank,    Motor,   Agitator   and    Rotary    Pump 

■?' 

mentioned:  The  carrying  capacity  of  the  car  is  doubled. 
The  three  tank  cars  have  replaced  seven  old  style  refrigerator 
cars. 

The  expense  of  labor  and  material  for  icing  and  brine  is 
eliminated  as  no  refrigeration  is  required  enroute.  On  the 
run  referred  to  the  charge  for  icing  was  seven  cents  per  can. 

The  tank  car  method  is  more  sanitary  and  the  milk  is 
kept  at  a  more  uniform  temperature. 

The  labor  in  connection  with  the  loading  and  unloading 


of  the  milk  is  greatly  lessened.  No  cans  have  to  be  handled 
and  shipped  back  to  the  owners.  Since  the  adoption  of  the 
tank  cars  the  Harmony  Creamery  Company  has  been  able 
to  dispense  with  the  services  of  seven  men  and  one  three  and 
a  half  ton  truck  formerly  used  to  transport  cans  to  and  from 
the  cars. 

There  is  less  loss  of  milk  which  adheres  to  the  containers. 
The  loss  from  this  source  is  not  over  eight  quarts  per  day  for 
the  two  glass-lined  car  tanks,  pumps  and  piping  as  compared 
with  one-quarter  pint  per  can  or  63  quarts  for  500  cans. 

The  expense  of  steam  and  washing  compound  for  the  daily 
cleansing  of  the  car  tanks  is  small  in  comparison  with  the 
expense  in  connection  with  the  material  and  washing  ma- 
chinery required  for  the  number  of  cans  necessary  for 
handling  the  same  quantity  of  milk. 

Claims  for  stolen  milk,  cream  or  cans  is  eliminated  as  the 
milk  is  safe  in  the  large  tanks. 

It  is  estimated  that  the  expenses  of  transportation  in  tank 
cars  will  be  75  per  cent  less  than  in  cans,  or  in  other  words 
it  is  anticipated  that  under  the  conditions  prevailing  in 
Pittsburgh  there  will  be  an  annual  saving  amounting  to 
about  $10,000  for  each  tank  car  used. 


British  Views  on  Fuel-Oil  Installations* 

The  mechanical  and  economic  questions  involved  in  the 
use  of  fuel  oil  are  receiving  the  same  serious  consideration  in 
England  as  in  the  United  States.  During  the  recent  British 
coal  strike  C.  E.  Stromeyer,  chief  engineer  of  the  Manchester 
(England)  Steam  Users'  Association,  investigated  a  number 
of  oil-burning  installations  and  submitted  his  findings  to  the 
association  in  an  eleven-page  report.  The  following  informa- 
tion abstracted  from  this  report  may  be  of  interest. 

The  types  of  apparatus  in  use  may  be  classified  as:  (a) 
The  pressure-jet  system,  (b)  the  steam-jet  system  and  (c) 
the  air-jet  system.  In  the  pressure-jet  system  the  oil  is 
atomized  by  pumping  it  under  pressure  through  specially 
formed  burners  from  which  it  issues  with  a  whirling  motion 
at  high  velocity.  The  atomizing  is  generally  better  than  in 
the  steam  or  air-jet  systems,  and  combustion  may  be  almost 
perfect  in  this  type,  but  the  installation,  involving  a  pumping 
set  and  special  furnace  fronts,  etc.,  is  considerably  more 
costly. 

The  air-jet  system  is  little  used  in  power  plants  because 
the  provision  of  a  compressed-air  supply  is  less  convenient 
and  generally  more  costly  than  steam,  while  the  system  is  less 
efficient  than  the  pressure-jet  system. 

The  sudden  cooling  of  boilers  and  brickwork  should  be 
avoided.  Silica  firebrick,  in  particular,  is  resistant  to  high 
temperatures,  but  is  likely  to  crack  if  cooled  suddenly. 
Hence,  when  shutting  down  a  boiler  having  silica  brickwork, 
it  is  necessary  to  keep  the  air-admission  openings  closed  and 
allow  the  brickwork  to  cool  gradually. 

Regulation  of  boiler  duty  should  be  effected  by  adjusting 
the  flow  of  oil  and  the  air  admission.  For  good  results  there 
should  be  a  light-gray  smoke  at  the  chimney  top.  Absence  of 
smoke  usually  means  inefficiency  through  too  much  air,  while 
dense  black  or  yellow  smoke  means  too  little  air  or  bad 
atomizing  of  the  oil. 

•Reprinted    from    Power. 


It  is  Interesting  to  note  that  in  many  of  the  larger  countries 
abroad  the  heavy  trunk-line  electrification  projects  in  the  United 
States  have  been  very  carefully  studied  and  are  very  frequently 
referred  to  by  foreign  consulting  engineers  in  their  reports,  anJ 
that  in  several  instances  standard  American  plans  have  been 
adopted  practically  complete  by  engineers  advising  foreign  gov- 
ernments on  steam  railway  electrification.  It  is  believed  that  the 
experience  of  American  manufacturers  in  developing  reliable 
heavy  railroad  equipment  in  this  country  will  be  of  considerable 
help  in  negotiating  a   foreign  contract. — Commerce  Reports. 
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Two   Boiler   Shop  Tools 

BY  E.  A.  MILLER 

The  gage,  illustrated  in  Fig.  1,  has  proved  a  valuable  tool 
for  indicating  the  wear  of  arch  tubes  in  locomotive  boilers. 
Arch  tubes  often  wear  thin  due  to  supporting  the  arch  brick 
or  the  wearing  action  of  rapidly  moving  gasses  carrying  solid 
particles  which  have  an  abrasive  action.  The  arch  tubes 
are  three  inches  in  outside  diameter  and  it  is  evident,  there- 
fore, that  a  gage,  constructed  as  shown  in  Fig.  1,  when  ap- 
plied to  a  new  tube  will  bear  on  the  tube  at  three  points. 


Fig.  1— Gage  for  Detecting  Worn  Arch  Tubes 

The  gage  is  made  to  the  dimensions  shown,  being  provided 
with  a  movable  pointed  slider,  graduated  at  the  end  to  indi- 
cate relative  positions. 

Should  an  arch  tube  be  worn  the  gage  when  applied  will 
not  bear  on  all  three  points  and  the  point  of  the  slider  will 
extend  beyond  its  normal  position.  Tightening  the  set  screw 
will  then  hold  the  slider  in  place  and  the  amount  of  arch 
tube  wear  will  be  indicated  by  the  reading  on  the 
graduations  on  the  upper  portion  of  the  gage.  Both  gage 
and  slider  are  made  of  7/32  in.  stock,  the  slider  be- 
iiig  guided  by  a  rectangular  projection  which  sets 
in    a    corresponding    slot    in    the    gage.      It    is    evident 


that  if  the  arch  tube  is  worn  1/16  in.  at  a  certain  point,  ap- 
plication of  the  gage  to  this  point  will  show  a  reading  of 
1/16  in.  on  the  gage. 

It  is  obvious  that  the  gage  would  give  a  false  impression  if 
used  at  a  bend  in  the  tube  where  the  section  is  not  circular, 
but  experience  at  the  shop  where  this  gage  is  used  indicates 
that  wear  does  not  usually  take  place  at  the  bends  and  the 
gage,  therefore,  gives  accurate  indications  of  defective  arch 
tubes. 

Facing  Off  Electric  Welded  Tube  Ends 

For  facing  off  electric  welding  on  the  back  tul^e  sheets  the 
tool,  illustrated  in  Fig.  2,  has  proved  useful.  This  cutter 
is  intended  for  use  on  small  tubes  although  the  same  prin- 
ciple could  be  applied  to  larger  superheater  flues.  As  shown 
in  the  illustration,  the  shank  is  tapered  to  suit  the  air  motor 
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Fig.  2 — Cutter  for   Facing   Off  Welded  Tube    Ends 

spindle  and  a  large  cutting  portion,  3  in.  long  by  3  in.  in 
diameter,  is  provided  with  a  pilot  pin  on  one  end  and  16  cut- 
ting teeth.    The  cutting  end  is  bored  out  1 3^  in.  in  diameter 
by  1J4  ill-  deep,  then  being  drilled  and  tapped  for  the  insert  .-.: 
tion  of  the  pilot  pin. 

The  illustration  shows  two  pilot  pins,  1  9/16  in.  and  1^ 
in.  in  diameter,  one  or  the  other  of  which  will  be  found  suit- 
able for  use  in  nearly  all  small  tubes.  The  pilot  pins  are 
provided  with  a  ■>'^-in.  square  hole  in  the  end  as  a  means  of 
inserting  and  removing  them.  The  cutter  is  made  of  tool 
steel,  hardened  and  tempered,  and  the  pilot  pins  of  axle 
steel.  Should  ordinary  carbon  steel  cutters  not  be  found 
to  stand  up  under  the  somewhat  severe  duty  of  cutting  elec- 
tric welding,  it  may  be  necessary  to  provide  high  speed  steel 
cutters  either  solid  or  with  inserted  teeth. 
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The  car-  are  i-ciuippcd  with  an  eltrtric  motor  which  re- 
ceives current  through  ;i  caljle  temporarily  connected  at  the 
receiving  {)oint  and  i.s  used  to  ojurate  an  agitator  inside  the 
tank  and  a  pump  for  emi)tying  the  tanks.  Before  emptying 
a  tank  the  agitator  is  operated  for  about  five  minutes  to 
insure  a  thorough  mixing  of  the  milk  and  cream  in  the  tank. 
The  contents  are  then  ]:>umped  out  hy  a  rotary  pump  which 
raises  it  to  the  top  of  the  car  where  it  flows  by  gravity  into 
a  tank  on  a  motor  truik  which  transports  it  to  the  dairy 
which   is   some  distance   from   the   railroad.     In   cases   where 


r    '    Tanks   on    Car    Without    Body 

the  car  can  be  switched  to  a  siding  at  the  receiving  dairy, 
the  milk  would,  of  cour.se,  be  pumped  directly  into  tanks  in 
the  dairy. 

The  insulating  efficiency  of  the  tanks  is  shown  by  the 
fact  that  during  a  run  of  107  miles  from  West  F"armington 
to  Pittsburgh,  and  an  elapsed  time  of  eight  hours,  there  was 
a  loss  of  less  than  two  degrees,  this  result  being  obtained  in 
.August,  when  the  outside  temperature  reached  88  deg. 

There  are  a  numlter  of  advantages  in  the  use  of  these 
tank  cars  as  compared  with  the  ordinary  method  of  handling 
milk  in   lU-gal.   cans,  among   which  the   following  may  be 


Interior    View    Showing    Tank,    Motor,    Agitator    and    Rotary    Pump 

mentioned:  The  carrying  capacity  of  the  car  is  doubled. 
The  three  tank  cars  have  re[)laced  .seven  old  style  refrigerator 
cars. 

The  exix*nse  of  labor  and  material  for  icing  and  brine  is 
eliminated  as  no  refrigeration  is  required  enroute.  On  the 
run  referred  to  the  charge  for  icing  was  seven  cents  per  can. 

The  tank  car  method  is  more  sanitar}-  and  the  milk  is 
kept  at  a  more  uniform  temperature. 

The  labor  in  connection  with  the  loading  and  unloading 


of  the  milk  is  greatly  lessened.  Xo  cans  have  to  be  handler! 
and  shii)i)e(l  back  to  the  owners.  Since  the  adoption  of  tht 
tank  cars  the  Harmony  Creamery  Company  has  been  able 
to  dispense  with  the  ser\ices  of  seven  men  and  one  three  and 
a  half  ton  truck  formerly  used  to  transport  cans  to  and  frorr. 
the  cars. 

There  is  less  loss  of  milk  which  adheres  to  the  containers. 
'The  loss  from  this  source  is  not  over  eight  quarts  per  day  for 
the  two  glass-lined  car  tanks,  pumps  and  piping  as  comparee 
with  one-quarter  pint  i)er  can  or  63  quarts  for  500  cans. 

The  expense  of  steam  and  washing  compound  for  the  dailv 
cleansing  of  the  car  tanks  is  small  in  comparison  with  th-.- 
expense  in  connection   with  the  material  and   washing  ma 
thinery    recjuired    for    the    number    of    cans    necessary    fo^ 
handling  the  same  quantity  of  milk. 

Claims  for  .stolen  milk,  cream  or  cans  is  eliminated  as  th- 
milk  is  safe  in  the  large  tanks. 

It  is  estimated  that  the  expenses  of  transportation  in  tan^. 
cars  will  be  75  per  cent  le.-s  than  in  cans,  or  in  other  word- 
it  is  anticipated  that  under  the  conditions  prevailing  i:. 
Tittsburgh  there  will  be  an  annual  saving  amounting  to 
aliout  S10,000  for  each  tank  car  used. 


British  Views  on  Fuel-Oil  Installations'^ 

The  mechanical  and  economic  questions  involved  in  the 
use  of  fuel  oil  are  receiving  the  same  serious  consideration  in 
England  as  in  the  United  States.  During  the  recent  British 
coal  strike  C.  E.  Stromeyer,  chief  engineer  of  the  Manchester 
(England)  Steam  Users*  .Association,  investigated  a  number 
of  oil-burning  installations  and  submitted  his  findings  to  the 
a.«;sociation  in  an  eleven-page  report.  The  following  informa 
tion  abstracted  from  this  rej)ort  may  be  of  interest. 

The  types  of  apparatus  in  use  may  be  classified  as:  (a) 
The  pressure-jet  system,  (b)  the  steam-jet  system  and  (c) 
the  air-jet  system.  In  the  pressure-jet  .system  the  oil  is 
atomized  by  pumping  it  un(ler  pres^sure  through  specially 
formed  l>urners  from  which  it  issues  with  a  whirling  motion 
at  high  velocity.  The  atomizing  is  generally  better  than  in 
the  steam  or  air-jet  systems,  and  combustion  may  be  almost 
perfect  in  this  type,  but  the  installation,  involving  a  pumping 
set  and  special  furnace  fronts,  etc.,  is  considerably  more 
costly.  • 

The  air-jet  system  is  little  used  in  power  plants  because 
the  provision  of  a  compressed-air  supply  is  less  convenient 
and  generally  more  costly  than  steam,  while  the  system  is  lesii 
efficient  than  the  pres.sure-jet  system. 

The  sudden  cooling  of  boilers  and  brickwork  should  be 
avoided.  Silica  firebrick,  in  particular,  is  resistant  to  high 
temperatures,  but  is  likely  to  crack  if  cooled  suddenly. 
Hence,  when  .^hutting  dowTi  a  boiler  having  silica  brickwork, 
it  is  necessary  to  keep  the  air-admission  openings  closed  and 
allow  the  brickwork  to  cool  gradually. 

Regulation  of  boiler  duty  should  be  effected  by  adjusting' 
the  llow  of  oil  and  the  air  admission.  For  good  results  then 
should  be  a  light-gray  smoke  at  the  chimney  top.  Absence  of 
smoke  usually  means  inefficiency  through  too  much  air,  whil^ 
dense  black  or  yellow  smoke  means  too  little  air  or  baii 
atomizing  of  the  oil. 


*Rei>rint<'('.    froii'    Pi'-,  cr. 


It  t?  Tn'Tf.rfstinc.  to  note  that  in  many  of  xhv  larger  conntrit-^ 
abroad  the  Iieavv  trunk-line  clcctritlcatidn  projects  in  the  Unite': 
.States  have  been  very  carefully  studied  and  are  very   frequent!.' 
referred  to 'by  foreign  consulting  en.erinccrs  in  their  reports,  an^' 
tliat    in    several    instances    standard    .^merican    plans    have   bee; 
adoi)to<l   practicalh-  complete   by  engineers   advising   foreign   gov 
crnmcnts  on  steam  railway  electrification.     It  is  believed  that  th 
experience    of    .American    manufacturers    in    developing    reliabl" 
bcavy  railroad  equipment  in  this  country  will  be  of  considerable 
help  in  negotiating  a   foreign  contract. — Commerce  Reports. 
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Two   Boiler   Shop   Tools 

BY  E.  A.  MILLER 

The  gage,  illustrated  in  t'ig.  1,  has  proved  a  valuable  tool 
for  indicating  the  wear  of  arch  tubes  in  locomotive  boilers. 
Arch  tubes  often  wear  thin  due  to  supporting  the  arch  brick 
or  the  wearing  action  of  rapidly  moving  gasses  carrying  solid 
particles  which  have  an  abrasive  action.  The  arch  tubes 
are  three  inches  in  outside  diameter  and  it  is  evident,  there- 
fore, that  a  gage,  constructed  as  shown  in  Fig.  1,  when  ap- 
plied to  a  new  tube  will  bear  on  the  tube  at  three  points. 


Fig.  1 — Gage  for  Detecting  Worn  Arch  Tubes 

The  gage  is  made  to  the  dimensions  shown,  being  provided 
■vith  a  movable  pointed  -lider.  u'raduati-d  at  the  (.-nd  to  indi- 
cate relative  positions. 

Should  an  arch  tube  l>e  worn  the  gage  when  applied  will 
I'Ot  bear  on  all  three  points  and  the  point  of  the  slider  will 
I'xtend  beyond  its  normal  position.  Tightening  the  set  screw 
>ill  then  hold  the  slider  in  place  and  the  amount  of  arch 
lube  wear  will  be  indicated  by  the  reading  on  the 
'graduations  on  the  upper  |)ortion  of  the  gage.  Both  gage 
■  nd  slider  are  made  of  7  .>2  in.  stock,  the  slider  be- 
'Jig  guided  by  a  rectangular  projection  which  sets 
in    a     corresponding     slot     in     the    gage.      It    is    evident 


that  if  the  arch  tul)e  is  worn  1  T6  in.  at  a  certain  jjoint.  ap- 
plication of  the  gage  to  this  point  will  show  a  reading  of 
1/16  in.  on  the  gage. 

It  is  obvious  that  the  gage  would  give  a  false  impre>sion  if 
u.<ed  at  a  bend  in  the  tube  where  the  .*;ection  is  not  circular, 
but  exjH'rience  at  the  sho]»  where  this  i^age  is  used  indicates 
that  wear  does  not  usuallx  take  place  at  the  bends  and  the 
gage,  therefore,  gives  accurate  indications  of  defective  arch 
tubes.  ;  ■  ■  •,  -:;-.  .;  ■  ..; 

Faring    Oflf   Elertric   Welded    Tube    Ends. 

For  facing  (jff  electric  welding  on  the  back  tul>e  sheets  the 
tool,  illustrated  in  Fig.  2.  has  ])roved  useful.  This  cutter 
is  intended  for  use  on  >mall  tubes  although  the  same  prin- 
ciple could  be  applied  to  larger  superheater  flues.  As  shown 
in  the  illustration,  the  shank  is  tapered  to  suit  the  air  motor 
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Fig.  2 — Cutter  for   Facing    Off   Welded   Tube    Ends 

spindle  and  a  large  cutting  porti(jn,  .>  in.  long  b\  .>  in.  in 
diameter,  is  provided  with  a  pilot  pin  on  one  end  and  16  cut- 
ting teeth.  The  cutting  end  is  bored  out  1' !>  in.  in  diameter 
by  1'4  in.  deej),  then  being  drilled  and  tiipped  for  the  inser- 
tion of  the  pilot  i)in. 

The  illustration  shows  two  pilot  pins.  1  <)  16  in.  and  I'j 
in.  in  diameter,  one  or  the  other  of  which  will  be  found  suit- 
able for  use  in  nearly  all  small  tubes.  Tiu'  jvilot  i)ins  are 
))rovided  with  a  "^.s-in.  scjuare  hole  in  the  end  a>  a  means  of 
inserting  and  removini;  tlieni.  The  cutter  is  made  of  tool 
steel,  hardened  and  tempenxl,  and  the  i)ilot  pins  of  axle 
.=iteel.  Should  ordinary  carbon  steel  cutters  not  be  found 
to  stand  up  under  the  somewhat  severe  duty  of  cuttintz  elec- 
tric welding,  it  may  be  necessary  to  provide  high  speed  steel 
cutters  either  solid  or  with  inserted  teeth. 
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THE  Beech  Grove  shops  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis,  under  the  direction  of  D.  J. 
Mullen,    superintendent   of   motive   power,   have  been 

■  equipped  with  a  o2-in.  by  24-in.  by  14-ft.  Ingersoll  milling 
'  machine  of  the  four-head,  planer  type  to  cope  with  the  de- 
mand   for    production.     The    results    obtained    constitute    a 
record  which  will  be  of  interest  to  railroad  shop  men. 

This  machine  was  purchased   for  milling  driving  boxes 

and  crossheads  and  Figs.  1  and  2  show  the  machine  set  up 
"   for  these  of)erations.    It  is  the  practice  of  the  Big  Four  to 

pour  br^iss  liners  on  the  shoe  and  wedge  and  the  hub  faces 
'    of   driving   boxes,   and   it   was   for- 
:   merly  the  practice  to  plane  the  shoe 

and    wedge    faces.      Ten    was    the 

average    number    of    driving    boxes 

■  planed  in  eight  hours  at  Beech 
Grove.      Since    machining    driving 

;   boxes  on   the  milling  machine,   we 

have    obtained    an    average    of    40 

boxes  per  eight-hour  day,  the  actual 

cutting  time  complete  per  box 
;  being  five  minutes;  setting  up  time, 
.  seven  minutes;  making  a  total  of 
:'   12  minutes  from  floor  to  floor   for 

each  box.  The  established  feed  is 
.    40   ft.   per  min,   for  cutting  speed, 

■  and  4.2  in.  per  min.  for  table  feed. 
These  speeds  and  feeds  have 
proven  desirable  on  this  class  of 
work  as  we  machine  from  80  to  90 
boxes    with    one    grinding    of    the 


worn  condition  or  the  shoe  and  wedge  faces  being  out  of 
parallel,  it  is  not  necessary  to  remove  much  material.  In 
truing  up  old  boxes  we  use  a  cutting  speed  of  60  ft.  per  min. 
with  a  table  feed  of  10.2  in.  per  min.  This  reduces  the 
cutting  time  to  two  minutes  per  box  and  setting  up  time  to 
seven  minutes,  making  a  total  of  nine  minutes  from  floor 
to  floor,  for  this  class  of  work. 

Machining   Crosshead   Shoes 

It  is  also  the  general  practice  in  railroad  shops  to  plane 
crosshead  shoes  where  soft  metal  is  not  used.   The  Big  Four 


Fig.    1 — Ingersoll    32-ln.    by   24-in.    by    14-Ft.    Milling    Machine    Equipped  for  the   Rapid   Machining  of   Driving   Box  Shoe  and   Wedge  Ways 


cutters.  It  will  be  noted  that  the  setting  up  time  exceeds 
the  cutting  time,  and  the  small  amount  gained  by  using  a 
higher  speed  does  not  offset  the  loss  in  grinding  or  changing 
the  cutters. 

When  old  liners  are  tight  on  driving  boxes  and  do  not 


standard  crosshead  shoe  is  made  of  cast  iron  of  the  herring- 
bone type,  the  cavities  in  the  shoe  being  filled  with  soft 
metal.  On  account  of  the  small  projection  at  the  top  of 
each  dovetailed  groove,  the  metal  is  always  more  or  less  hard. 
The  hardness  of  this  metal  makes  unfavorable  machining 


need  renewing,  but  must  be  trued  up  on  account  of  their     conditions,  but  gives  good  wearing  service.    The  Big  Four 
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formerly  planed  these  crossheads,  approximately  three  being 
planed  in  eight  hours.  This  job  could  not  be  crowded  on  a 
planer  to  any  great  extent  on  account  of  the  tool  breaking 
oat  portions  of  the  cast  iron  at  the  top  of  the  dovetail  and 
forcing  them  into  the  soft  metal.  One  familiar  with  the 
planing  of  a  surface  of  this  kind  will  appreciate  the  care 
that  must  be  taken  to  get  a  true  surface  on  account  of  the 


feed  is  2  in.  per  min.;  cutting  speed  for  largest  diameter 
cutter  40  ft.  per  min.;  actual  cutting  time  28  min.;  setting 
up  time  for  first  cut  12  min.  and  for  secqnd  cut  8  min., 
making  a  total  of  48  min.  from  floor  to  floor.  With  this 
machine  we  average  18  crossheads  machined  with  one  grind- 
ing of  cutters. 

Advantage  is  taken  of  more  favorable  iron  whenever  pos- 
sible to  increase  the  table  feed  to 
3  in.  per  min.  and  using  60  ft. 
per  min.  cutting  speed  for  the 
largest  diameter  cutter.  From  the 
illustrations  it  wall  be  noted  that 
we  use  two  cutters,  in  pairs,  on 
the  crossheads.  The  smaller  di- 
ameter which  works  inside  the 
crosshead  shoe  is  removing  the 
most  metal;  the  outer  cutter  is 
only  machining  the  outer  surface 
to  the  proper  height.  Due  to  the 
small  amount  of  metal  being  re- 
moved, this  cutter  stands  up  at  a 
higher  cutting  speed. 

The  tools  used  in  coniijectiMi 
with  this  work  are  shown  in  the 
line  drawings.  Fig.  3  shows  a 
height  gage  for  setting  cutters  to 
the  desired  height.  Fig.  4  shows 
a  centering  block  and  gage  used 
for  setting  the  part  to  be  ma- 
chined. Fig.  5  shows  standard 
gages  used  in  connection  with  the 
centering  block  for  setting  cut- 
ters to  the  desired  width. 

Advantages  of  Planer  Type 
Milling  Machines 

The  advantages  of  planer  type 
milling   machines    using   end   and 
face  cutters,  over  planers  for  pro- 
duction   work    cannot    be    denied. 
Some  of  the  desirable  features  of 
tool  passing  over  a  small  portion  of  hard  cast  iron  and  then     the    milling    machine    are    :(a)    The    large    percentage    of 
over  a  portion  of  soft  metal.    If  great  care  is  not  taken  the     total  power  consumed  by  actual  cutting  of  the  metal  instead 
cast  iron  part  will  be  high  and  the  soft  metal  part  will  be     of  moving  the  part  machined  and  the  machine  table  back  and 

forth;  (b)  the  continuous  cut;  (c)  the  reduction  in  time  re- 
quired for  tool  setting  and  grinding  of  tools.  This  adds  to  the 
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Fig.  2— View  Showing  Set   Up  for   iMachining  Crosshead  Shoes 
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Fig.  4 — Centering   Block  and  Gage  for  Centering   Work 


Fig.  3 — Height  Gage  for  Setting   Milling  Cutters 


efficiency  of  the  operator  and  the  quantity,  qualit}-  and  accu- 
racy of  the  work  is  increased.  The  fact  cannot  be  overlooked 
low.  The  hardness  of  the  cast  iron  still  remains  a  factor  that  on  the  planer  there  is  onlv  one  tool  cutting,  while  the  mill- 
in  the  milling  of  these  shoes  which  is  an  explanation  for  the  ing  machine  will  have  from  12  to  possibly  36  cutting  points, 
reduced  table  feed  used  by  the  Big  Four.  Ten  is  the  average  The  milling  machine  cutter,  with  the  greater  number  of 
number  of  crossheads  machined  per  eight  hours.    The  table     cutting  blades,  can  be  removed  and  replaced  in  practically 
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HK  Ikrili  Grove  shops  of  the  Clcvelar.d.  ("iiKinnati, 
(hicatio  &  St.  Louis,  under  the  direction  of  D.  J. 
Mullen,    superintendent    of   motive    juiwer,    have   been 

equipi^'d  witli  a  .S2-ih.  by  24-in.  by  14-ft.  hmersoll  milling 

machine  of  the  four-head,  jjlaner  type  to  cope  with  the  de- 
mand   for    production.     'I'he    results    obtained    constitute    a 

record  whicli  will  be  of  interest  to  railroad  sho])  men. 

'Lhis   machine    was    purchased    for   milling   driving   boxes 

and  cros>heads  and  Litis.   1   and  2  show  the  maihine  set  up 

for  the>e  operations.     It   is  the  practice  of  the   Hiu   Lour  to 

pour  brass  liners  on  the  shot-  and  wedye  and  the  hu!)  faces 

of    drivinti    boxe-,    and    it    wa-    tor- 

merly  the  ])ra(tice  to  plane  the  shtjc 

and     wediie     faces.       'l\n     was     the 

averaire    number    of    driving    boxe> 

planed     in    ei^ht    h()ur>    at    Hecch 

Grove.       Siiui'     machining    driving 

boxes   on    the    niillini:   machine,    we 

have    obtained    an    averaue    of    4( 

boxes  per  eijiht-hour  day.  the  actual 

cutting      time      C('m])lete      per      \n)\ 

beinu  five  minute.-:  settinu  up  time. 

.seven    minutes;    niakini^    a    total    of 

12   minutes   from   floor  to   floor    f;;r 

each    box.       Lhe  established    teed    i- 

40    ft.    jxT   min.    for   cutting    sj)eed. 

and  4.2  in.  per  min.  for  tal)le  feed. 

Thojic      S|)eed>      and      \L\-d>      have 

proven    desirable    on    this    class    of 

work  a-  we  machine  from  SO  to  00 

boxes     with     t  :!ie     'jrindinti     of     the 


worn  condition  or  the  .-hoe  and  wediie  faces  being  out  <  t 
parallel,  it  is  not  necessary  to  remove  much  material.  Iii 
truing  uj)  old  bo.xes  we  use  a  cutting  speed  of  60  ft.  per  min. 
with  a  table  feed  of  10.2  in.  per  min.  This  reduces  tlu' 
cutting  time  to  two  minutes  i)er  box  and  fretting  up  time  to 
seven  minutes,  making  a  total  of  nine  minutes  from  flOi»r 
to  floor,  for  this  class  of  work. 

Marhiiiiii^    (',ros>hea<l    Shoes 

It  is  also  the  general  practice  in  railroad  shops  to  plane 
cros.shcad  shoes  where  .soft  metal  is  not  used.    The  Big  Four 


Fig.    1  —  Ingersoll    32-ln.    by    24-ln.    by    14-Ft.    Milling    M.TChine    Equipped   for  the   Rapid    Machining  of   Driving    Box   Shoe  and   Wedge   Wa/S 


cutters.      It   will   be  noted   that   the   setting   u|)   time  ixeeed-  standard  crosshead  shoe  is  made  of  east  iron  of  the  herriii-- 

the  cutting  time,  and  the  small  amount  gained   by  using  a  bone   type,   the  cavities   in    the  shoe   being   tilled   with   S' -t 

higher  speed  does  not  offset  the  loss  in  grinding  or  changing  metal.     On   account   of  the   small   })rojection   at   the   top    'i 

the  cutters.  each  dovetailed  groove,  the  metal  is  always  more  or  less  hai  i- 

When  old  liners  are  tight  on  driving  bo.xes  and  do  not  The  hardness  of  this  metal  makes   unfavorable  machini'^ 

need   renewing,  but  must  be  trued  up  on  account  of  their  conditions,  but  gives  good  wearing  ser\ice.    The  Big  Fo  r 
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I  jrmerly  j)laned  these  crossheads,  approximately  three  ];eing 
I  laned  in  eight  hours.  Tliis  job  could  not  be  crowded  on  a 
J  hmer  to  any  great  extent  on  account  of  the  tool  breaking 
(  Lit  portions  of  the  cast  iron  at  the  top  of  the  dovetail  and 
1  )rcing  them  into  the  soft  metal.  One  familiar  with  the 
j  laning  of  a  surface  of  this  kind  will  appreciate  the  care 
t  lat  must  l>e  taken  to  yet  a  true  surface  on  account  of  the 


Fig.   2 — View   Showing   Set   Up  for   Machining   Crosshead   Shoes 


% 


t<K)l  passing  over  a  small  portion  of  hard  ca.sf  iron  and  then 
over  a  portion  of  soft  metal.  If  great  care  is  not  taken  the 
ca.st  iron  ])art  will  be  high  and  tlie  <i)h  metal  part  will  be 


feed  is  2  in.  per  min.;  cutting  >i>eed  for  largest  diameter 
cutter  40  ft.  per  min.;  actual  cutting  time  2b  min.;  setting 
up  time  for  hrst  cut  12  min.  and  for  second  cut  8  min., 
making  a  total  of  4»S  min.  from  floor  to  floor.  With  this 
machine  we  average  18  crossheads  machined  with  one  grind- 
ing of  cutters. 

.Advantage  is  taken  of  nK)re  favorable  iron  whenever  j)OS- 

-ible  to  increase  the  table  ivai  to 
.->  in.  per  min.  and  using  00  ft. 
j>er  min.  cutting  speed  for  the 
largest  diameter  cutter.  From  the 
illustrations  it  will  be  noted  that 
we  use  two  cutters,  in  pairs,  on 
the  cros>heads.  The  .^mailer  di- 
ameter which  works  in>ide  the 
crosshead  shoe  is  removing  the 
most  metal:  the  outer  cutttr  is 
only  machining  the  outer  .-urface 
to  the  pro])er  height.  Due  to  the 
small  amount  of  metal  l»eing  re- 
movi'd.  tliis  iutter  stands  up  at  a 
higlier  cutting  sjjeed. 

I'he  tools  u.sed  in  connection 
with  this  work  are  shown  in  the 
line  drawings.  Fig.  .•i  >hows  a 
height  gage  for  setting  cutters  to 
the  desired  height.  Fig.  4  shows 
a  centering  block  and  gage  used 
for  setting  the  part  to  be  ma- 
chined. Fig.  5  >lu;w>  standard 
gages  used  in  (onniction  with  the 
centering  block  f(;r  -elting  cut- 
ter.* to  the  desiad   widtli. 

A«lvairiajie>  of  IMaiuT  T\|»e 
Milling   Marliiiie*    , 


The  advantage>  of  planer  type 
milling  maihine>  u^ing  end  and 
face  iutttT>.  <Avr  planers  lor  pro- 
duction w()rt<  cannot  Ijc  denied. 
Some  of  the  desirable  features  of 
the  milling  machine  are  :(a)  The  large  percentage  of 
total  power  consumed  b\  actual  cutting  of  the  metal  instead 
(if  moving  the  ])art  machined  and  the  machine  taliK'  back  and 
forth:  (b)  the  continuous  cut;   (c)  the  reduction  in  time  re- 


'juired  for  tool  setting  and  grintling  cf  tool-.    I  ]\i-  add>  to  tlie 
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Fig.   4 — Centering    Block    and    Gage    for   Centering    Work 


Fig.  3 — Height  Gage  for  Setting   Milling   Cutters 


"eftiiiiMtv  oi  the  o])erator  and  the  (|uantit\.  <juality  and  a«.cu- 
ra<  \  (if  llu'  work  is  increased.  The  fact  cannot  be  overlooked 
l<v.  The  hardness  of  the  cast  iron  still  remains  a  factor  that  -on  the  planer  there  i- onlv  one  tool  cutting,  while  the  mill-, 
ii  the  milling  of  the.se  shoes  which  is  an  exi)lanation  for  the  ing  machine  will  have  from  12  to  ptissibly  36  cutting  points. 
ri  luced  table  feed  used  by  tlie  Big  Four.  Ten  is  the  average  The  milling  macliine  cutter,  with,  the  greater  numlter  of 
n  mber  of  crossheads  machined  per  eight  hours.    The  table     cutting  blades,  can  be  removed  and  replaced  in  practically 
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the  same  time  that  it  takes  for  the  one  tool  on  the  planer. 
The  grinding  is  also  accomplished  under  favorable  condi- 
tions on  mechanical  grinding  machines  so  that  machine  will 
not  be  idle  for  tool  changes  or  tool  grinding  more  than  a 
minimum  length  of  time. 

'  The  mechanical  departments  of  the  railroads  have  as  a 
rule  been  alert  to  the  above  facts  but  have  been  reluctant 
to  install  milling  machines  in  place  of  planers  due  to  the 
initial  cost  of  purchase  and  installation  and  the  fact  that 
railroad  repair  work  cannot  always  be  handled  on  a  produc- 
tion basis.  The  number  of  parts  to  be  machined  often  does 
not  warrant  the  investment  in  special  cutters  and  is  insuffi- 
cient to  justify  a  milling  machine  set-up.  Another  fact  to  be 
confronted  is  that  castings  received  in  railroad  repair  shops 
are  not  made  for  rapid  machining,  but  to  meet  the  require- 
ments of  the  service,  which  as  a  rule  results  in  more  or  less 
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Fig.  5 — Gage  for  Setting  Work  and  Cutters 

hard  castings.  Still  another  factor  that  probably  has  some 
bearing  on  the  delayed  adoption  of  planer  type  milling  ma- 
chines by  railroads  is  the  few  machines  of  this  type  being 
used  in  railroad  shops  which  would  naturally  cause  some 
skepticism  as  to  their  value  for  this  particular  work. 

Large  railroad  shops  are  becoming  more  numerous  and  in 
analyzing  shop  conditions,  it  is  common  to  find  one  or  more 
machines  confined  to  the  manufacturing  of  a  single  part. 
This  means  that  production  methods  and  machinery  should 
be  installed  and  it  was  with  this  thought  in  mind  that  the 
Big  Four  developed  the  foregoing  method  of  machining 
driving  boxes  and  crossheads.  The  adoption  of  the  milling 
machine  enabled  driving  boxes  to  be  machined  four  times 
as  fast  as  formerly  and  crossheads  a  little  over  three  times 
as  fast. 


;    V      Six-Roll   Superheater   Flue   Expander* 

There  exists  a  difference  of  opinion  among  engineers  as 
to  the  advantages  and  disadvantages  of  the  six-roll  flue  ex- 
pander as  compared  with  the  three-roll  type  for  the  super- 
heater flue  work.  On  small  tube  work,  the  three-roll  ex- 
pander is  universally  used,  and  when  the  superheater  was 
fitted  to  British  locomotives  the  expander  for  the  large  flues 
was  designed  on  similar  lines  to  the  small  tube  expander. 
The  roll  box  of  the  expander  was  made  with  an  adjustable 
cap  to  enable  the  rolls  to  be  adjusted  to  suit  various  tube 
sheet  thicknesses.  It  is  necessary  that  a  flue  should  be 
expanded  about  %  in.  through  the  sheet,  and  the  cap  on  the 
three-roll  expander  enables  the  operator  to  do  this. 

This  cap  is  fixed,  and  therefore  the  length  of  roll  is  not 
controlled  by  the  operator,  an  important  point,  since  when 
new  flues  are  inserted  in  a  flue  sheet  they  are  first  expanded, 
then  beaded  over  and  afterwards  re-expanded.  When  this 
work  is  done  by  the  six-roll  expander  the  first  expanding 
lays  down  only  a  portion  of  the  flue,  as  the  allowance  for 
beading,  9/16  in.  prevents  the  rolls  from  passing  further 
into  the  flue.  After  the  flue  is  beaded  the  re-expanding 
covers  an  additional  portion  of  flue,  which  is  not  good  in 
practice.  This  trouble  does  not  exist  when  the  three-roll 
expander  is  used,  as  the  cap  fits  over  the  beading  and  rests 
against  the  flue  sheet.  The  length  of  the  flue  expanded  thus 
remains  constant. 

•From  the  November,   1921,  Railway  Engineer. 


The  three-roll  expanders  are  fitted  with  a  nut  on  the  end 
of  the  mandrel,  which  is  used  for  removing  the  expander 
after  the  flue  has  been  sufficiently  expanded.  This  nut  is 
screwed  against  the  box  portion  and  the  mandrel  is  thereby 
forced  out.  The  pressure  necessary  to  make  a  good  joint  is 
obtained  by  driving  the  tapered  mandrel  in  with  a  copper 
hammer  and  turning  with  a  ratchet.  In  the  six-roll  ex- 
panders the  rolls  are  inclined,  so  that  they  will  tighten  up 
during  the  action  of  expanding.  The  flues  are  expanded  by 
turning  the  mandrel  to  the  right,  and  the  expanders  are  re- 
leased by  turning  the  mandrel  to  the  left.  This  is  an  ad- 
vantage, as  hammering  the  mandrel  drives  the  rollers  on  to 
the  flue  at  points  of  contact,  and  tends  to  make  grooves  in 
the  tube  surface.  It  is  necessary  that  the  inclination  on  the 
rolls  be  made  so  that  they  will  not  tighten  the  expander  too 
suddenly,  and  at  the  same  time  be  sufficient  to  release  the 
expander  without  the  operator  having  to  resort  to  the  use  of 
a  hammer. 

An  advantage  which  the  six-roll  expander  has  over  the 
three-roll  expander  is  that,  having  several  points  of  contact, 
the  tendency  to  straighten  out  the  flue  between  the  rolls  is 
negligible.  Consider  a  three-roll  tube  expander  inserted  in  a 
tube  4  15/16  in.  in  diam.  which  is  in  position  in  a  flue  hole 
5  in.  in  diam.  The  spindle,  on  being  driven  in,  lays  the 
flue  down  in  three  places,  the  metal  of  the  flue  between  these 
points,  about  S%  in.  apart,  being  lifted  further  through  the 
flue  sheet  and  somewhat  straightened.  A  similar  flue  ex- 
panded with  the  six-roll  expander  would  be  opened  evenly 
and  gradually,  as  no  driving  of  the  mandrel  is  required  with 
this  expander. 

After  a  boiler  has  been  working  for  a  time  the  flue  sheet 
holes  become  misshapen,  due  to  upward  expansion  of  the 
firebox,  downward  thrust  of  the  steam  pressure  on  the  firebo.x 
crown,  and  stress  put  into  the  flue  sheet  by  expanding  the 
flues.  The  flues  in  the  misshapen  holes  give  considerable 
trouble  from  leaking,  and  have  to  be  re-expanded  from  time 
to  time  in  the  locomotive  terminals.  It  is  not  economical  to 
remove  these  flues  and  round  up  the  holes  by  means  of  rose- 
bitting,  as  frequently  the  flues  are  of  good  thickness.  It  is 
possible  to  make  such  flues  steam  tight  with  a  three-roll  ex- 
pander, but  this  cannot  be  done  with  the  six-roll  expander. 
When  operating  in  an  oval-shaped  hole  the  mandrel  of  the 
three-roll  expander  takes  an  eccentric  path,  which  allows  it 
to  press  on  the  rolls  as  they  pass  over  the  portion  of  flue 
which  is  out  of  shape,  thus  allowing  the  flue  to  be  made 
tight. 

The  six-roll  expander  will  not  do  this,  as  having  more 
points  of  contact  the  rolls  are  permitted  to  ride  loosely  over 
the  misshapen  portions  of  the  flue.  An  experiment  was  made 
in  this  direction  on  a  leaking  flue,  which  was  yi  in.  out  of 
round.  The  flue  was  covered  with  chalk  internally  and  well 
expanded  with  the  six-roll  expanders.  This  failed  to  stop 
the  leakage,  and  on  removing  the  expander  it  was  found  that 
the  chalk  was  cleaned  from  the  sides  of  the  flue,  but  re- 
mained on  the  top  and  bottom.  On  expanding  the  same  flue 
with  a  three-roll  expander  the  leakage  was  stopped  and  it 
was  found  that  the  chalk  was  well  cleaned  off  all  round  the 
flue. 

If  expanding  could  be  continued  with  the  six-roll  ex- 
pander the  flue  hole  would  be  rolled  round,  but  this  is  not 
to  be  desired,  as  adjacent  flues  would  be  affected.  Also  the 
inclination  on  the  rolls  would  prevent  this  being  done,  a.s  the 
expanders  would  get  so  tight  as  to  become  immovable  before 
the  shape  of  the  hole  had  been  appreciably  altered. 

To  sum  up,  the  six-roll  expander  in  its  present  form  re- 
quires modifying  and  fitting  with  an  adjustable  cap  vvhicn 
would  make  it  most  suitable  for  new  work  and  for  expanding 
flues  in  sheets  which  have  had  their  flue  holes  roseb'tted 
round.  The  three-roll  tube  expander  is  most  suitable  ho^v- 
ever  for  the  tube  repairs  which  have  to  be  made  in  locomotive 
terminals. 
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Fig.  1 — Bulldoeer.     Fitted  Up  to  Form  Draft  Sill  Reinforcement  Channels  at  One  Stroke 


^ 


Machine  Forging  Work  at  Elizabethport 

Many    Locomotive    and     Car    Parts    Are    Made    at    a 
Minimum  Cost  by  Use  of  Production  Forging  Machines 

Ir  is  generally  admitted  that  the  rapid  increase  of  auto-     with  the  businesslike,  production  methods  used  in  securing 
genous  cutting  and  welding  in  railroad  shops  has  made     output.     Probably  this  impression  is  largely  due  to  the  great 
heavy  inroads  into  the  work  formerly  done  by  blacksmiths,      amount  and  variety  of  machine  forging  work,  varying  from 
In  spite  erf  this  fact,  however,  110  men,  or  approximately  the     the  manufacture  of  bolts  to  all  kinds  of  forged  shapes  used 

at  different  points  on  the  system.  Credit  for  the  develop- 
ment of  this  work  and  the  design  of  the  forging  dies  is  due 
to  G.  W.  Kelley,  blacksmith  foreman  at  Elizabethp<M^  and 
formerly  president  of  the  International  Railroad  Master 
Blacksmiths'  Association.  -.  i    >    i    :- 

Four  forging  machines  are  used  at  the  sh(^,  including  a 
No.  3  Ajax  bulldozer.  No.  5  Universal  Ajax  forging  machine, 
1/^-in.  Acme  forging  machine  and  1^-in.  Naticmal  hammer 
bolt  machine.  A  wide  range  of  work  is  performed  on  these 
machines  and  the  four  typical  examples  described  below  are 
given  because  of  their  general  interest. 

Draft  Sill  Reinforcement  Channels 

Channels,  used  to  reinforce  draft  sills,  are  made  at  one 
stroke  of  the  bulldozer  illustrated  in  Fig.  1.  These  channels 
are  made  of  ^-in.  steel  plate  with  3-in.  by  4-in.  rectangles 
cut  out  at  two  comers,  one  being  shown  at  A,  Fig.  1.  The 
plates  before  banding  are  50  in.  long  by  17  in.  wide  and  are 
drilled  with  three  holes  so  that  after  heating  they  can  be 
normal  pre-war  force,  are  employed  in  the  blacksmith  de-  accurately  located  by  pins  on  the  solid  former.  (Plate  shown 
partment  of  the  Jersey  Central  shops  at  Elizabethport,  N.  J.,  in  position  before  bending  in  Fig.  1.)  One  stroke  of  the' 
and  the  visitor  at  that  shop  can  hardly  fail  to  be  impressed      movable  die  bends  both  sides  and  one  end,  leaving  the  chan- 


Fig.   2 — View   of    Finished    Reinforcement    Channel 
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Fig.  3— Details  of  Brake  Shaft  Made  of  a  Single  Piece  o1  V/4  in.  Round  Stock  Without  Weld 
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the  same  time  that  it  takes  for  the  one  tool  on  the  planer. 
Ihe  grinding  is  also  accomplished  under  favorable  condi- 
tions on  mechanical  grinding  machines  so  that  machine  will 
not  be  idle  for  tool  changes  or  tool  grinding  more  than  a 
minimum  length  of  time. 

The  mechanical  departments  of  the  railroads  have  as  a 
rule  been  alert  to  the  above  facts  but  have  been  reluctant 
to  install  milling  machines  in  place  of  planers  due  to  the 
initial  cost  of  purchase  and  installation  and  the  fact  that 
railroad  repair  work  cannot  always  be  handled  on  a  produc- 
tion basis.  The  number  of  jjarts  to  be  machined  often  does 
not  warrant  the  investment  in  s|x.'cial  cutters  and  is  insuffi- 
vient  to  justify  a  milling  machine  set-up.  .Another  fact  to  be 
confronted  i:*  that  castings  received  in  railroad  repair  shops 
aK-  not  made  for  rapid  machining,  but  to  meet  the  require- 
ments of  the  .service,  whidi  as  a  rule  results  in  more  or  less 
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Fig.  5 — Gage  for  Setting   Work  and   Cutters 

hard  castings.  Still  iinother  factor  that  pr()l)ably  has  some 
bearing  on  the  delated  adoj)tion  of  planer  type  milling  ma- 
chines by  railroads  is  tlie  few  macliines  of  this  type  being 
used  in  railroad  shop>  which  would  naturally  cau.^e  some 
skepticism  as  to  their  value  for  this  particular  work. 

Large  railroad  sho|)s  are  becoming  more  numerous  and  in 
analvzing  shop  conditions,  it  is  common  to  luul  one  or  more 
machines  contuied  to  the  manufacturing  of  a  single  part. 
This  means  that  production  methods  and  machinery  should 
be  installed  and  it  was  with  this  thought  in  mind  that  the 
Big  Four  developed  the  foregoing  method  of  machining 
^riving  i)o.\es  and  crossheads.  The  adoption  of  the  milling 
machine  enabled  driving  boxes  to  be  machined  four  times 
as  fast  as  formerly  and  crossheads  a  little  over  three  times 
as  fast.  * 


Six-Roll    Superheater    Flue    Expander* 

There  exists  a  difference  of  opinion  among  engineers  as 
to  the  advantages  and  disadvantages  of  the  six-roll  flue  ex- 
pander as  compared  with  the  three- roll  type  for  the  super- 
heater tlut"  work.  On  small  tube  work,  tlie  three-roll  ex- 
pander is  universally  used,  and  when  the  superheater  was 
fitted  to  British  locomotives  the  expander  for  the  large  llues 
was  designed  on  similar  lines  to  the  small  tube  expander, 
riu'  roll  box  of  the  expander, was  made  with  an  adjustable 
cap  to  enable  the  rolls  to  be 'adjusted  to  suit  various  tube 
sheet  thicknesses.  It  is  necessary  that  a  tlue  should  l)e 
expanded  about  V^  in.  through  the  sheet,  and  the  cap  on  the 
three-roll  exj)ander  enables  the  operator  to  do  this. 

'Ihis  cap  is  fixed,  and  therefore  the  U-ngth  of  roll  is  not 
controlled  by  the  operator,  an  important  point,  since  when 
new  tlues  are  inserted  in  a  tlue  sluit  tliey  are  first  expanded, 
then  beaded  over  and  afterwards  re-ex|)aiided.  ^\'hen  this 
work  is  done  hy  the  six-roll  expandt-r  the  tirst  expanding 
lavs  down  only  a  i)ortion  of  the  tlue,  as  the  allowance  for 
beading.  9/16  in.  prevent-  tlie  rolls  from  passing  further 
into  the  flue.  .After  the  llue  is  beaded  the  re-expanding 
covers  an  additional  portion  of  tlue.  which  is  not  good  in 
practice.  This  trouble  does  not  exist  when  the  three-roll 
expander  is  used,  as  the  cap  fits  over  tlie  JHading  and  rests 
against  the  flue  shert.  The  length  of  the  Hue  expanded  thus 
remains  constant. 

*FrL>m  thv  \ovemhcr,  1921,  R.iilway  Kntriimr. 


'Ihe  three-roll  expanders  are  fitted  with  a  nut  on  the  «. nd 
of  the  mandrel,  which  is  used  for  removing  the  expar.  Jer 
after  the  tlue  has  been  sufficiently  expanded.  This  nu;  \% 
screwed  against  the  box  portion  and  the  mandrel  is  thereby 
forced  out.  The  pressure  necessary  to  make  a  good  join;  is 
olttained  by  driving  the  tapered  mandrel  in  with  a  cop,)er 
hammer  and  turning  with  a  ratchet.  In  the  six-roll  ex- 
I)anders  the  rolls  are  inclined,  so  that  they  will  tighten  up 
during  the  action  of  expanding.  The  flues  are  e.xpande(i  iiv 
turning  the  mandrel  to  the  right,  and  the  expanders  are  re- 
leased by  turning  the  mandrel  to  the  left.  This  is  an  .nl- 
vantage.  as  hammering  the  mandrel  drives  the  rollers  on  to 
the  flue  at  jwints  of  contact,  and  tends  to  make  groove^  in 
the  tube  surface.  It  is  necessary'  that  the  inclination  on  the 
rolls  be  made  so  that  they  will  not  tighten  the  expander  tou 
suddenly,  and  at  the  same  time  be  sufficient  to  release  die 
expander  without  the  operator  having  to  resort  to  the  use  of 
a  hammer. 

An  advantage  which  the  six-roll  e.xpander  has  over  tlio 
three-roll  expander  is  that,  having  several  points  of  conta.t, 
the  tendency  to  straighten  out  the  flue  between  the  rolls  is 
negligible.  Consider  a  three-roll  tube  expander  inserted  in  a 
tube  4  15/16  in.  in  diam.  which  is  in  position  in  a  flue  hole 
5  in.  in  diam.  The  spindle,  on  being  driven  in,  lays  the 
flue  down  in  three  places,  the  metal  of  the  flue  [between  these 
points,  about  5^'^  in.  apart,  being  lifted  further  through  the 
flue  sheet  and  .somewhat  straightened.  A  similar  flue  ex- 
panded with  the  six-roll  expander  would  be  opened  evenly 
and  gradually,  as  no  driving  of  the  mandrel  is  required  with 
til  is  expander. 

.After  a  boiler  lias  been  working  for  a  time  the  flue  sliivi 
holes  Ijccome  misshapen,  due  to  upward  expansion  of  the 
firebox,  downward  thrust  of  the  steam  pressure  on  the  firebox 
crown,  and  stress  [lut  into  the  flue  sheet  by  ex[)andini;  the 
flues.  The  flues  in  the  misshajien  holes  give  considerahK 
trouble  from  leaking,  and  have  to  be  re-expanded  from  tinii' 
to  time  in  the  locomotive  terminals.  It  is  not  economical  to 
remove  these  flues  and  round  up  the  holes  by  means  of  rose 
l»ittiiig.  a>  fre(|uently  the  flues  are  of  gcK)d  thickness.  It  i~ 
possible  to  make  such  flues  steam  tight  with  a  three-roll  ex- 
pander, but  this  cannot  be  done  with  the  six-roll  expander.. 
When  operating  in  an  oval-shajx-d  hole  the  mandrel  of  the 
three-roll  expander  takes  an  eccentric  path,  which  allows  it 
to  press  on  the  rolls  as  they  pass  over  the  portion  of  flue 
which  is  out  of  shape,  thus  allowing  the  flue  to  be  niiide 
tight. 

Ihe  six-roll  expander  will  not  do  this,  as  having  more 
points  of  contact  the  rolls  are  permitted  to  ride  loosely  over 
the  misshapen  portions  of  the  flue.  An  exjieriment  was  made 
in  this  direction  on  a  leaking  flue,  which  was  ^s  in.  out  of 
round.  The  flue  was  covered  with  chalk  internally  and  well 
expandi'd  with  the  six-roll  exjianders.  This  failed  to  stop 
the  leakage,  and  on  removing  the  expander  it  was  found  that 
the  chalk  was  cleaned  from  the  sides  of  the  flue,  but  re- 
mained on  the  top  and  bottom.  On  expanding  the  same  flue 
with  a  three-roll  expander  the  leakage  was  stopped  and  it 
wa>  found  that  the  chalk  was  well  cleaned  oft*  all  round  the 
flue. 

If  expanding  could  be  continued  with  the  six-roll  ex- 
pander the  flue  hole  would  be  rolli-d  round,  but  this  !.■-  n*"'' 
to  be  desired,  as  adjacent  flues  would  be  affected.  Al-'-  the 
inclination  on  the  rolls  would  jirevent  this  being  done,  a-  tb<' 
expanders  would  yet  so  li^lit  as  to  JK'come  immovable  I x  fore 
the  shape  of  tlie  hole  hacj  been  a[iprcciably  altered. 

l"o  sum  up,  the  six-roll  exj)aii(ler  in  its  present  forn'  y 
<|uires  modifying  and  fitting  with  an  adjustable  cap  wiuli 
would  make  it  most  suitable  for  new  work  and  for  expan  nn-i 
flues  in  sheets  whidi  have  had  their  flue  holes  rosel)  ito'i 
round.  The  three-roll  tube  expander  is  most  suitable  "t.(i\^' 
ever  for  the  tube  re])airs  which  have  to  be  made  in  locom  ^'^'' 
terminals,     ,  . 


Fi;;.  1- — BuUdoser.     Fitted  Up  to  Form  Draft  Sill  Reinforcement  Channels  at  One  Stroke 


Machine  Forging  Work  at  Elizabethport 

Many     Locomotive     and     Car     Parts     Arc     Made     at     a 
Minimum  Cost  by  Use  of  Production  Forging  Machines 


11    is  gt'iuriilly  admiltvd   that   the  rapid   increase  of  auto- 
ticnous  cutting  and  welding  in  railroad  shops  has  milde 
luavv  inroads  into  the  work  formerly  done  l)y  blacksmiths. 
Ill  -pite  of  this  fact,  however,  110  men.  or  ajiproxiniately  the 
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Fig.    2 — View    of    Finished    Reinforcement    Channel 

mal  pre-war  force,  are  employed  in  the  blacksmith  de- 
tnient  of  the  jersev  Central  slioj)S  at  Klizal)Cthport,  N.  J., 
1  tlie  visitor  at  that  shop  can  hardly  fail  to  he  impressed 
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with  the  l)usine>.-like.  production  methods  used  in  >ecurinj» 
outi)ut.  ]Vol)al)ly  this  imi)res>ion  is  largely  due  to  the  great 
amount  and  variety  of  maihine  forging  work,  vanning  from 
the  manufacture  of  lx»lts  to  all  kind.-  of  forged  shapes  used 
at  different  points  on  the  s\stem.  Credit  for  the  develop- 
ment of  this  work  aiwi  the  design  of  the  forging  dies  is  due 
to  G.  W.  Kelley,  blacksmith  foreman  at  Elizal>ethport  and 
formerly  president  of  the  International  Railroad  Master 
lilacksmiths"  Ass<K"iation. 

Four  forging  machines  arc  u>ed  at  the  shop,  including  a 
No.  .>  Ajax  bulldozer.  No.  5  Universal  Ajax  forging  machine. 
I'j-in.  Acme  forging  machine  and  P4-in.  National  hammer 
liolt  macliine.  .\  wide  range  of  work  is  performed  on  these 
machines  and  tlie  four  typical  examples  descrilx'd  below  are 
given  because  of  their  general  interest. 

Draft   Sill  Reiiiforrenieiit   Channels 

Channels,  used  to  reinforce  draft  sills,  arc  made  at  one 
stroke  of  the  bulldozer  illustrated  in  Fig.  1.  These  channels 
are  made  of  ]/>-\n.  steel  plate  with  3-in.  by  4-in.  rectangles 
cut  out  at  two  comers,  one  beinu  shown  at  A.  Fig.  1.  I  lu 
j)lates  before  banding  arc  50  in.  long  by  17  in.  wide  and  arc 
drilled  with  three  holes  .>io  that  after  heating  thev  ran  l)e 
accuratel\  hwHed  ])v  pins  on  the  solid  former.  (Plati-  shown 
in  position  before  bending  in  Fig.  1.)  One  stroke  of  the 
movable  die  bends  both  sides  and  one  end,  leaving  the  cliaii- 
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5' 7^" 


V. 

- — ^4'- 


4: 10  Thds.  Riveted  oytrNuf    '\'So 


Fig.  3 — Details  of  Brake  Shaft  Made  of  a  Single  Piece  of  V/^  in.  Round  Stock  Without  Weld 
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nel  in  the  form  shown  in  Fig.  2,  the  channel  then  being  46 
in.  long  by  11  in.  wide,  with  two  sides  3  in.  high  and  one 
end  4  in.  high.  Three  men  are  required  for  the  manufac- 
ture of  these  channels  which  are  made  at  the  rate  of  10  to  12 
per  hr. 

Double  Upsetting  a  Brake  Shaft 

Owing  to  the  I.  C.  C.  requirements  that  brake  shafts  for 
freight  cars  be  made  without  weld,  it  is'  necessary  to  upset 


section  A  to  1}^  in.  and  l]/s  in.  in  diameter.  The  second 
operation  is  to  pinch  section  ^  to  1  in.  round  as  shown. 
Section  A  is  too  long  to  be  upset  at  one  blow  and  the  third 
operation  therefore  consists  of  upsetting  the  left-hand  end  of 
section  A  to  1  ^  in.  in  diameter.  The  entire  section  A  there- 
fore is  upset  to  1  ^  in.  diameter,  but  with  a  slight  taper,  and 
the  same  blow  which  performs  the  final  upsetting,  pushes  off 
the  excess  stock  in  the  form  of  collar  C,  leaving  section  ,4 
1>4  in.  in  diameter  at  one  end  by  about  1%  in.  diameter  at 


Fig.  4 — Finished    Brake  Shafts   Upset  at  Two  Points,  5   Ft.  /'/i   In.   Apart 

each  brake  shaft  at  two  points  a  considerable  distance  apart,  the  other  end.  This  taper  is  removed  by  the  hammer  swagcr 
Fig.  4  shows  a  number  of  completed  brake  shafts  fo  80,000-  A  (Fig.  6),  operated  under  the  vertical  press  which  forms  a 
lb.  capacity  coal  cars.     Details  of  this  type  of  brake  shaft     part  of  the  forging  machine. 

Referring  again  to  Fig.  3  the  second  forging  operation  on 


the  brake  shaft  is  to  upset  section  D  1^  in.  in  diameter  l)y 
Fig.  5-Unlversal   Forging   Machine  Equipped  to   Form   Brake  ^'A   in.  long  Using  extension  dies,   half  of   which   are  sho'^  n 

Shaft  Ends  in  Fig.  7.     These  dies  are  secured  in  the  forging  machine  '^ 

such  a  way  that  the  upper  part  extends  above  the  machiie, 
full  length  in  Fig.  4,  being  upset  and  formed  at  points  B  allowing  brake  shaft  end  A  to  extend  over  the  top  of  tie 
and  C.  The  preliminary  operations  are  performed  on  the  machine  so  that  a  second  upsetting  operation  can  be  p<r- 
forging  machine  illustrated  in  Figs.  5  and  6.  Referring  to  formed  at  D.  In  Fig.  T  A  is  the  moving  die  and  B  the  tix  d 
Fig.  3,  the  first  operation  is  to  upset  the  right-hand  end  of      die.     A  and  B  are  held  in  alignment  by  two  pins  and  scp- 
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arated  after  each  stroke  by  the  two  springs  shown  between      men  are  required  to  handle  material  and  operate  the  machine 
them.  while  making  brake  shafts  and  sections  A   and  D  can  be 

In  operation  the  brake  shaft  is  heated  at  the  correct  loca-      formed  at  the  rate  of  about  15  per  hour,  the  time  required 
tion  and  a  similar  pair  of  dies  come  against  dies  A  and  B,     for  making  section  D  being  slightly  less  than  that  for  sec- 
tion A. 

Tender  Truck  Cross-Ties 

The  details  of  a  cross-tie  for  tender  trucks  are  shown  in 
Fig.  8  and  this  cross-tie  is  made  from  a  single  straight  piece 
of  1-in.  by  4-in.  stock  with  the  ends  formed  as  shovNTi  and 
of  the  proper  length  to  make  the  cross-tie,  illustrated  in  Fig. 
8,  when  necessary  bends  have  been  made.  The  dies  for  form- 
ing the  ends  are  shown  in  Fig.  9,  a  view  of  sample  end  T 
being  given  to  show  the  toes  M  and  N  formed  by  the  dies. 

The  dies  are  set  up  in  the  forging  machine,  die  A  being 
solid.  In  operation  the  heated  stock  is  fed  in  the  proper 
distance  and  dies  A^  B^  move  over  to  dies  A  B,  gripping  the 

Stock.  Dies  B  B^  then  advance  on  ^  A-^^,  forming  toe  M  and 
being  forced  to  move  by  the  advance  of  die  C  on  the  ram 
of  the  forging  machine.  Die  C  forms  toe  N  on  the  cross-tie 
shearing  off  any  excess  stock  by  means  of  projection  S  pass- 
ing into  the  slot  in  B^.  These  cross-tie  ends  are  formed  at 
one  stroke  of  the  machine  at  the  rate  of  approximately  20 
per  hr.  depending  upcm  the  facilities  ior  heating. 

*     Method  of  Making  Boiler  Crow  Feet 

The  dies  for  rapidly  making  boiler  crow  feet,  also  a  fin- 
ished crow  foot,  are  shown  in  Fig.  10.   A  and  B  are  double 

Fig.  7 — Extension  Dies  for  Forming  Second  Upsetting 

*  Operation   on    Brake   Shafts  i, 

gripping  the  stock  firmly.  Die  A  then,  in  conjunction  with 
its  mating  half,  moves  up  to  die  B,  compressing  the  heated 
portion  of  the  brake  shaft  into  cylindrical  cavity  C.     It  will 


\ 

I'  ■     • 

^^^^F   ^^^^^^^^^^^^^^H   M^^^^l 

1 

• 

Fig.  8 — Details  of  Tender  Truck  Cross-Tie 

be  noted  that  one  portion  of  brake  shaft  section  D,  2y^  in. 
long,  is  square,  the  operation  of  squaring  being  performed 
on  the  vertical  press  equipped  with  a  suitable  hammer  swager. 


^  tI^^^^^^^^^^^^H 


Fig.  10 — Dies  for  Forming   Boiler  Crow   Feet 

dies  which  can  be  used  to  make  two  sizes  by  simply  reversing 
them  in  the  forging' machine. 

In  operation  ihtZy^-in.  by  1-in.  stock  is  heated  and  fed 
the  proper  distance  into  slot  S  between  dies  A  and  B.  Die  B 
moves  against  A  gripping  the  stock  and  the  advance  of  die 
C  then  compresses  the  excess  material  to  form  the  crow  foot, 
shown  at  D.  Crow  feet  are  cut  off  and  shaped  in  one  stroke 
of  the  machine  at  the  rate  of  25  or  30  an  hour.  The  crow 
foot,  illustrated,  is  6  in.  long  by  4  in.  high,  being  made  of 
2j4-in.  by  1-in.  stock. 


Fig.  9 — Dies  for  Forming  Cross-Tie  Ends 

The  brake  shaft  end  E  (Fig.  3)  is  made  under  a  power 
hammer  because  this  is  a  simple  operation  which  would  be 
costly  if  performed  on  a  powerful,  high-priced  machine.  Two 


RoCH  Lanctot,  a  prominent  French-Canadian  member  of  the 
Canadian  Parliament,  in  a  recent  speech  at  St.  Edouard  de 
Xapierville,  Quebec,  declared  that  the  Government  of  Canada 
would  be  wise  to  rid  itself  as  soon  as  possible  of  the  publicly 
owned  railways.  "What  is  the  use  of  adding  to  an  investment 
that  produces  nothing  but  deficits  ?"  asked  Mr.  Lanctct.  "I  would 
prefer  to  sell  the  whole  thing  to  the  Canadian  Pacific  for  a  dollar.  - 
The  government  is  not  capable  of  running  railways  on  a  business 
basis;  there  is  too  much  temptation." 
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nel  in  the  form  shown  in  Fig.  2,  the  channel  then  being  46  .-iection  .1  to  l'^4  in.  and  I's  in.  in  diameter.  The  secoi 
in.  long  hy  11  in.  wide,  with  two  sides  3  in.  high  and  one  operation  i.>  to  pinch  section  B  to  1  in.  round  as  show 
end  4  in.  high.     Three  men  are  rt^juired  for  the  manufac-      Section  .1  is  too  long  to  l>e  upset  at  one  blow  and  the  thi 

* '  '' ' ^"  ...i-.-i 1 .    -  -1- .  _  .-  _i:  1/^  .-  1  T      o])eration  therefore  consij^ts  of  upsetting  the  left-hand  end 

section  .\  to  1'4  in.  in  diameter.     The  entire  section  .1  ther 
fore  is  upset  to  1^4  in.  diameter,  but  with  a  slight  taper,  ai 


ture  of  tliese  cluinnels  which  are  made  at  the  rate  of  10  to  12 
per  hr. 

Double  L'p?ettiii<:  a  Brake  Shaft 

Owing  to  the  I.  C.  (\  requirements  that  I)rake  shaft-;  for 
freight  cars  be  made  without  weld,  it  is  necessarv  to  upset 


the  same  l)low  wliich  performs  the  final  upsetting,  pushes  <;.t 
the  excess  stcxk  in  tlie  form  of  collar  L\  leaving  section  i 
1'4  in.  in  diameter  at  one  end  by  about  l"s  in.  diameter    t 


Fig.   A — Finished    Brake    Shafts    Upset   at   Two    Points.   5    Ft.   7' 4    In.    Apart 


each  brake  shaft  at  two  points  a  considerable  distance  apart. 
Fig.  4  shows  a  numlier  of  com[)leted  brake  shafts  fo  M »,()(»( )- 
lb.  capacity  coal  cars.  Details  of  this  type  of  brake  sliaft 
are  shown  in  Fig.  .>.  from  which  it  is  evident  that  the  shaft 
is  made  of  1'4  in.  round  stock  upset  at  two  points  a  di>- 
tance  of  5  ft.  7^.4  Jn.  apart.  It  is  plain  that  if  these  two 
operations  are  to  be  performed  on  a  forging  machine  some 
method  must  be  devised  to  extend  the  dies  for  one  ojieration 
allowing  the  rod  to  j)as>  over  the  top  of  the  machine.  .\  set 
of  shafts  with  one  end  formed  are  shown  in  the  insert  in  the 
lower  left  corner  of  Fig.  4.      The  completed  shafts  are  >li(jwn 


mmer  >wagir 
hich  forms  a 


the  other  end.  This  taper  is  removed  l)y  the  ha 
.1  (Fig.  0).  operated  under  the  vertical  press  w 
part  of  the  forging  machine. 

Referring  again  to  Fig.  .>  the  second  forging  operation  <in 


Fig. 


-View  Showing  Vertical  Press  and  Hammer  Swager 


Fig.   S^Universal    Forging    Machine    Equipped   to    Form    Brake 

Shaft   Ends 

full  kngth  in  Fig.  4,  being  ui)set  and  formed  at  points  H 
and  ('.  The  preliminary  operations  are  {)erformed  on  the 
forging  machine  illustrated  in  Figs.  .^  and  6.  Referring  to 
Fig.  •>.  the  hr>t  operati*  n  is  to  up.^et  the  right-hand  end  of 


the  Ijrake  shaft  is  to  up.^et  .'iection  I)  1)4  in.  in  diameter  v 

.^'4  in.  long  using  extension  dies,  half  of  which  are  sho  1 

in  Fig.  7.      These  dies  are  secured  in  the  forging  machine  ' 

such  a   wa\-  that  the  upper  ])art  extends  above  the  macliij  . 

allowing   Ijrake   shaft  end   .1   to  extend  over  the  top  of  - 

machine  so  that  a  second  upsetting  operation  can  be  p  - 

formed  at  I).     In  Fig.  7  .1  is  the  moving  die  and  B  the  \\>  1 

die.     -1   and  B  are  held  in  alignment  by  two  pins  and  .-^i  ' 
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irated  after  each  ?troke  It\-  tlit-  two  springs  shown  between      men  are  required  to  handle  material  and  operate  the  machine 
them.  while  making  brake  shafts  and  sections  .1   and  D  can  be 

In  operation  the  brake  shaft  is  heated  at  the  correct  loca-      formed  at  the  rate  of  about  15  ])er  hour,  the  time  required 
;ion  and  a  similar  pair  of  dies  come  against  dies  A  and  B,      for  making  section  I)  being  slightly  less  than  that  for  sec- 
tion A. 

Tender  Trurk  Cross-Ties 

The  details  of  a  cross-tie  for  tender  trucks  are  shown  in 
Fig.  S  and  this  cross-tie  is  made  from  a  single  straight  piece 
of  1-in.  by  4-in.  stock  with  the  ends  formed  as  shown  and 
of  the  proj^er  length  to  make  the  cross-tie.  illustrated  in  Fig. 
8,  when  necessary  bends  have  been  made.  The  dies  for  form- 
ing the  ends  are  shown  in  Fig.  ^,  a  view  of  sample  end  T 
being  given  to  show  the  toes  M  and  X  formed  by  the  dies. 

Jhe  dies  are  set  uj)  in  the  forging  machine,  die  .1  l»eing 
solid.  In  ojK'ration  the  heated  stock  is  fed  in  the  proi)cr 
distance  and  dies  .1,  /J,  move  over  to  dies  .1  B.  grij)i)ing  the 
stock.  Dies  B  /i,  then  advance  on  .1  ,4,,  forming  toe  M  and 
being  forced  to  move  l)y  the  advance  of  die  C  on  the  ram 
of  the  forging  machine.  Die  ('  forms  toe  A'  on  the  cross-tie 
shearing  off  any  exce.'^s  .stock  by  means  of  projection  .S  jxiss- 
ing  into  the  slot  in  B^.  These  cross-tie  emls  are  formed  at 
one  stroke  of  the  machine  at  the  rate  of  approximately  20 
l)er  hr.  depending  upon  the  facilities  for  heating. 

iVfethod  of  Making  Boiler  Crow  Feet 

The  dies  for  rapidly  making  boiler  crow  feet,  also  a  fin- 
ished crow  foot,  are  shown  in  Fig.  10.    .1  and  B  are  double 

■    Fig.  7 — Extension   Dies  for  Forming   Second   Upsetting 
Operation   on    Brake    Shafts 

gripping  the  stock  firmly.  Die  A  then,  in  conjunction  with 
its  mating  half,  moves  up  to  die  B,  compressing  the  heated 
j)ortion  of  the  l)rake  shaft  into  cylindrical  cavity  C.     It  will 
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be  noted  that  one  portion  of  brake  shaft  section  D,  2)4  in. 
long,  is  square,  the  oj)eration  of  scjuaring  being  performed 
on  the  vertical  j)ress  equij)ped  with  a  suitable  hammer  swager. 
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Fig.   10 — Dies  for   Forming   Boiler  Crow   Feet 

dies  which  can  be  u.sed  to  make  two  sizes  by  simply  reversing 
them  in  the  forging  machine. 

In  operation  the  2 '4-in.  by  1-in.  stock  is  heated  and  fed 
the  ])roi)er  <li>tance  into  slot  .V  l)etween  dies  A  and  B.  Die  B 
moves  against  .1  gripping  the  st(xk  and  the  advance  of  die 
C  then  compresses  the  excess  material  to  form  the  crow  foot, 
shown  at  D.  Cnnv  feet  are  cut  oft"  and  shaped  in  one  stroke 
of  the  machine  at  tlie  rate  of  1^  or  .H)  an  hour.  'I'he  crow 
foot,  illustrated,  is  0  in.  long;  by  4  in.  high,  being  made  of 


■)  I 


4-in.  b\    1-in.  stock. 


Fig.  9 — Dies  for  Forming  Cross-Tie   Ends 

The  brake  shaft  end  E  (Fig.  .>)  is  made  under  a  power 
lammer  because  this  is  a  simple  operation  which  would  be 
ostly  if  performed  on  a  powerful,  high-priced  machine.   Two 


RoCH  L\x<T(»T,  a  prominent  IVeiidi-Canadian  iiuniher  of  the 
Canadian  Parliament,  in  a  recent  speecli  at  .St.  Ixloiiard  de 
.\'ai)ier\  ille.  (Juehec.  declared  that  the  (ioveniment  <it  Canada 
would  he  wise  to  rid  itself  as  soon  as  possihle  of  the  publicly 
owned  railways.  "Wliat  is  the  use  of  .adcHn.y;  t.»  an  investment 
tliat  ijroduces  nothing  Imt  delicits?"  asked  Mr.  L.-uiet«  t.  "I  would 
prefer  to  sell  the  whole  thinj;  to  the  Canadian  TacitTc  for  a  dollar. 
The  siovernment  is  not  capalile of  runnint;  railways  on  a  htisiness 
Ijasis ;  there  is  too  much  temptation." 


Standards  of  Railroad  Shop  Welding  Practice 

Workable  General  Rules  Are  Given;  Also  Typical 
■  •■^■'...■■''^■>,..-^A;       Examples    of    Proved    Boiler    Welding    Practice 

^''•'?^*^^4^■K.■}J■'■•C•■-•■••-^•.S^■  .         BY  G.  M.  CALMBACH 

V  •' v.. /I'lv'-^  :;;:,■;;  Welding  Engineer 


IN  order  that  greater  uniformity  and  better  results  may  be 
obtained  in  preparing  work  and  making  welds,  the  tol- 
i^       lowing  methods  and   practices  have  been   selected   after 
V  considerable  study,  experiments,  and  personal  observation  of 
the  welding  work  in  many  shops  throughout  the  country. 
•  They  are  considered  the  best  and  most  practical  methods  in 
•use  today  and  are  recommended  as  standard  practices,  to  be 
/followed  as  closely  as  local  conditions  will  permit.     Each 
•  •■  foreman  and  welder  who  follows  these  instructions  will  find 
his  work  more  reliable  and  satisfactory. 

V •_  .   •      ■■,-■*■- 

•.:  V-- ■•:-•■•  •-  1. 

In  welding  cast  iron,  brass,  cast  steel,  and  forgings,  all 
such  work  should  be  fire-heated  whenever  possible  to  insure 
-a  better  weld,  as  well  as  to  save  gasses.  That  is  to  say,  all 
parts  that  take  considerable  time  to  heat  with  the  torch  suf- 
ficient to  commence  welding  should  be  preheated  so  that 
■  when  the  welding  flame  is  applied  the  part  to  be  welded 
will  respond  almost  immediately.  As  the  oxy-acetylene 
torch  cost  per  hour  is  extremely  high  it  is  easy  to  see  that 
the  heating  of  ordinary  heavy-  parts  with  the  oxy-acetylene 
flame  is  a  very  expensive  operation  and  should  be  eliminated 
as  much  as  practicable. 

All  foremen  in  charge  of  such  work  should  use  good 
judgment  and  take  personal  interest  in  this  matter  and  see 
that  the  proper  provisions  are  made  and  work  carried  out 
accordingly.  The  preheating  of  cast  iron,  brass  and  other 
heavy  castings  is  not  only  necessary  for  the  saving  of  gasses 
and  time,  but  is  also  necessary  in  many  cases  to  take  proper 
care  of  expansion  and  contraction. 

?  In  making  a  successful  weld  there  are  five  very  essential 
and  important  things  to  consider:  namely,  (1)  Condition  of 
surfaces;  (2)  bevel  of  sheets;  (3)  position  of  sheets;  (4) 
provision  for  expansion  and  contraction,  and  (5)  proper 
filler  metal. 

The  importance  of  these  points  cannot  be  over-estimated 
and  the  failure  to  comply  with  the  instructions  covering  any 
one  of  them  will  result  in  a  questionable  or  bad  weld.  The 
success  of  a  weld  depends  on  the  rigid  observation  of  these 
items. 


"When  sheets  and  patches  are  to  be  applied  extreme  care 
should  be  taken  that  all  defective  parts  are  cut  out  and  also 
that  they  are  cut  so  there  will  be  a  good  foundation  for  the 
weld. 


All  sheets  and  patches  should  be  cut  out  on  a  straight  or 
uniform  line,  avoiding  staybolts  wherever  possible  so  thit 
staybolt  threads  may  be  cut  in  unwelded  plate. 

S. 

Never  cut  out  sheets  or  patches  through  the  old  weld 
where  sheets  have  been  welded  previously.  For  side  sheets 
or  three-quarter  door  sheets,  extend  the  new  sheets  at  least 
one  staybolt  row  higher;  for  crown  sheet,  one  staybolt  row 


lower;  for  patches,  at  least  one  row  of  staybolts  larger;  for 
flue  sheet,  extend  weld  to  one  row  of  staybolts  lower. 

6. 

Do  not  cut  out  sheets  or  patches  and  bevel  the  sheets  at 
the  same  time.  If  the  sheets  are  to  be  beveled  with  the 
torch  before  chipping  it  can  be  done  after  the  parts  are  cut 
out;  this  is  necessary  to  insure  a  uniform  line,  as  well  as  a 
more  perfect  fit  of  the  new  parts. 

7. 

Clean  surfaces  are  absolutely  necessary  for  making  good 
welds.  If  scale,  rust,  or  grease  is  permitted  to  remain  on 
the  surface  to  be  welded  a  slag  is  formed  that  will  make  a 
streaked  and  seamy  weld.  All  surfaces  must  be  kept  free 
from  foreign  substances;  all  welding  surfaces  must  be  kept 
clean  and  bright. 

8. 

Experience  has  proven  that  the  most  satisfactory  angle  of 
the  beveled  faces  preparatory  to  making  the  weld  is  an  angle 
of  45  deg.  with  the  surface  of  the  sheets.  The  total  angle 
between  bevel  faces  must  be  90  deg.  in  all  cases,  even  if  one 
sheet  has  to  be  beveled  more  than  the  other.  Improperly 
beveled  sheets  prevent  the  welding  flame  from  properly  pen- 
etrating the  bottom  of  the  weld  and  prevent  the  weld  from 
uniformly  uniting  with  the  edge  of  the  sheet. 

9. 

Where  horizontal  welds  are  to  be  made  with  the  electric 
welder  it  has  been  found  a  very  good  policy  to  bevel  the 
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Fig.   1 — Standard   Corrugations  for   Boiler  Sheets   and   Patches 

bottom  edge  to  alxHit  a  60-deg.  angle  and  the  top  edge  to 
about  30  deg. 

10. 

All  sheets  and  patches  are  to  be  fitted  carefully  with  an 
opening  of  }i  in.,  no  more  and  no  less,  between  bevel  edges. 
Less  than  ^  in.  opening  between  the  sheets  will  not  permit 
the  welding  flame  to  penetrate  the  weld  properly  and  a 
greater  opening  requires  too  much  filler  metal  to  be  used, 
not  only  increasing  the  cost  of  the  weld,  but  making  it  im- 
possible to  keep  the  surface  of  the  weld  opposite  the  torch 
smooth.     This  rough  surface  permits  lamination  and  seams 
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on  the  water  side  of  the  sheet,  weakening  the  weld  and  per- 
mitting early  corrosion  of  the  metal  which  tends  to  part 
the  sheets. 

11- 

All  other  precautions  may  be  carefully  made  and  yet  a 
faulty  weld  will  be  made  if  due  care  is  not  taken  to  allow  for 
expansion  and  contraction  of  the  sheets.  Where  it  is  not 
possible  to  obtain  the  necessary  expansion  and  contraction 
through  curves  of  the  adjacent  sheets,  it  is  then  necessary 
to  provide  some  method  to  take  care  of  expansion  and  con- 
traction.     In    this    case    all    sheets    and    patches    will    be 


Fig.  2 — Method  of  Laying  Out  Patches  for  Welding 

corrugated,  as  shown  in  Fig.  1.  A  strain  on  a  weld,  espe- 
cially where  the  new  sheet  is  welded  to  an  old  sheet,  which 
is  generally  the  case,  is  particularly  harmful  as  the  old 
sheet  will  not  stretch  as  much  or  as  uniformly  as  the  new 
one. 

12. 

When  fitting  corrugated  sheets  or  patches,  they  should  be 
bolted  securely  in  place  and  when  they  extend  to  the  mud 
ring  good  drift  pins  should  be  inserted  in  the  mud  ring  holes 
so  that  the  sheet  cannot  move  upward  due  to  the  contraction 
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StCTION  A-fi 
Fig.   3 — Method    of   Welding   Cracks   Through   Staybolt    Rows;    Gas 

as  the  contraction  should  be  taken  frc«n  the  corrugation. 
Bolt  the  sheets  at  the  welding  end  as  usual.  That  is  to 
say,  insert  a  ^-in.  bolt  through  every  fifth  staybolt  hole  and 
screw  in  a  staybolt  from  the  outside  between  each  of  the 
^-in.  bolts,  thus  holding  the  sheets  in  line.  Then  insert 
small  wedges  between  the  welding  edge  spaced  about  14  in. 
apart  to  keep  the  sheet  from  pinching  together  during  the 
welding. 

13. 

Where  side  sheets  are  to  be  welded  at  the  ends  it  is  nec- 
essary to  remove  the  adjacent  row  of  staybolts  to  the  edge 


of  flange  of  door  or  flue  sheet  before  welding  is  commenced. 
It  is  also  advisable  to  remove  all  staybolts  adjacent  to  welds 
after  the  welding  is  completed. 

When  w-elding  corrugated  sheets  or  patches  wnth  the  oxy- 
acetylene  method  the  following  instructions  are  to  be  carried 
out;  with  every  12  in.  of  welding  ccwnpleted,  the  operator 
will  stop  and  heat  a  line  1  in.  wide  through  center  of  cor- 
rugation to  a  red  heat  and  continue  this  until  the  weld  is 
finished. 

_y.-^^:r     15. 

No  fire  box  welds  should  be  reinforced  more  than  1/16  in. 
as  too  great  a  reinforcement  is  injurious  to  a  weld  due  to 
over-heating  when  in  service. 

16. 

For  firedoor  pwitches  when  collars  are  to  be  welded  they 
should  be  cut  out  at  a  point  where  at  least  one  row  of  stay- 
bolts  is  ih  the  patch  and  as  nearly  round  as  possible.  When 
the  patch  is  cut  out  at  a  point  6  in.  or  more  frc«n  the  fire- 
door  edge  it  should  be  corrugated  all  around  as  shown  in 
Fig.  5.  It  will  not  be  necessary  to  corrugate  if  the  patch 
is  cut  out  less  than  6  in.  from  the  door  hole.  When  firedoor 
patches  are  extended  to  the  mud  ring  and  6  in.  or  more 
from  the   firedoor   edge   the   patch    will   be   corrugated    all 
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Flo-  4 — Application   of   Mud    Ring   Corner   Patches;   Gas  or   Electric 

around  but  where  patches  do  not  extend  to  6  in.  from 
the  firedoor  edge,  it  will  only  be  necessary  to  corrugate  both 
sides  of  the  patch  from  a  point  about  half  way  from  the 
firedoor  down  to  the  mud  ring. 

.'  Vv.   .  17. 

The  welding  of  cracks  in  side  sheets,  door  sheets,  fire- 
doors,  crown  sheets,  bottom  and  top  of  flue  sheets  should 
never  be  attempted  as  such  attempts  have  been  a  source  of 
much  trouble  and  many  engine  failures.  However,  it  may 
be  considered  necessary  at  times  to  weld  certain  cracks.  This 
practice  should  be  resorted  to  only  in  occasional  emergency 
rases  and  then  such  work  should  be  classed  as  strictly  tem- 
porary and  be  corrected  at  the  first  opportunity.  It  is, 
of  course,  known  that  such  work  as  welding  cracks  in  the 
barrel  of  a  boiler,  welding  over  staybolts  and  welding  stay- 
bolts  is  strictly  against  the  law  and  will  not  be  allowed  at 
any  time.  '  .  '        . 

18. 

When  it  becomes  necessary  to  weld  seams  that  have  given 
away,  such  as  those  between  door  or  flue  sheets  and  side 
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sheets,  the  rivets  should  be  removed  and  the  outside  of  the 
fire  side  lap  should  l)e  cut  off  through  the  center  line  of 
rivet  holes.  Do  not  cut  the  side  sheet  and  see  that  it  is 
cleaned  thoroughly  before  welding  is  commenced.  Weld  the 
boles  solid  and  lap  weld  sheers. 

■■^V'K:'       ■•■■■■•■  19. 

'■'''  Fitting,  Preparing  and  Welding  Fireboxes 

For  fitting,  preparing  and  welding  a  firebox  without 
removing  the  back  end  the  firebo.\  should  be  set  up  on  the 
floor  with  all  staybolts  and  mud  ring  riret  holes  drilled, 
except  mud  ring  corner  holes,  which  should  be  drilled  after 
the  sheet  is  up  and  welded. 

The  welding  edge  should  be  chipped  to  a  45-deg.  angle 


-  .  ,       I' 
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FIb-   5 — Butt   Welded    Fire    Door   Patch;    Gas  or   Electric 

and  chipped  on  a  straight  line  so  as  to  insure  a  uniform 

'■      opening  of  yi  in.  between  the  welding  edges, 

"         The  lower  portion  of  the  sheet  from  a  point  about  14  in. 

".J    from  the  bottom  of  the  flue  and  door  sheets  should  not  be 

chipped  until  the  box  is  in  place  and  the  mud  ring  comers 

'.-'.    in  place. 

...        Bolt  the  sheet  securely  in  place,  being  sure  that  there  is 
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Fig.  6 — Method  of  Applying   New  Tube  Sheet  Section;  Gat  or 

Electric 

a  uniform  opening  of  ^  in.  all  around  the  welding  edge. 

Use  a  5^ -in.  drill  and  drill  holes  spaced  about  14  in. 
apart,  using  J/^-in.  machine  bolts  with  clamps  made  of 
boiler  plate  J^  in.  by  2  in.  by  4  in.  Use  one  of  these  pieces 
<Mi  each  sides  of  the  sheet,  being  sure  that  all  bolts  are 
drawn  tight. 


Rivet  the  top  of  the  flue  sheet  to  a  point  not  less  than 
12  in.  below  the  center  of  the  crown;  start  welding  at  a 
point  about  10  in.  below  the  rivet  and  weld  up  to  the  rivets. 
Then  drop  down  10  in.  and  weld  up  to  the  end  of  the  pre- 
vious   weld.      Continue    this    operation    until    completed, 


Flue  or  Door  Sheef' 


,  F- 


Clamp'' 


Sid^  Sh^*^ 


Fig.  7 — Clamp  for  Holding  Fire  Box  Sheets  In  Line  when  Welding 

removing   clamps   when   necessary.      Weld   the   entire   door 
sheet. 

Examples  of  Boiler  Shop  Welding 

The  method  of  making  corrugations  for  side  and  door 
sheets  to  allow  for  expansion  is  shown  at  A,  Fig  1.  The 
corrugation  for  patches  is  more  pronounced  and  is  shown  at 
B  in  the  illustration. 

In  laying  out  patches  previous  to  welding  it  is  sometimes 
difficult  to  cut  them  accurately  unless  some  such  method  as 


Fig.  8 — Side  Sheet  Application;   Gas  or   Electric 

the  following  is  used :  After  the  sheet  has  been  cut  out  and 
beveled,  the  lines  A,  Fig.  2,  are  scribed  as  shown.  With  the 
dividers  set  at  about  6  in.  arcs  B  are  scribed  from  the  edge 
of  the  bevel.  When  the  patch  is  ready  to  lay  off  for  size,  it 
is  bolted  firmly  into  place,  as  shown  in  Fig.  2.  The  lines 
A  are  then  scribed  back  on  the  patch  a  short  distance.  With 
the  dividers  set  at  the  same  distance  used  before  and  with 
the  intersections  of  lines  A  and  B  as  centers,  arcs  C  are 
scribed  on  the  patch.  Where  these  arcs  intersect  lines  A 
are  points  on  the  edge  of  the  patch.  A  smooth  curve  is 
drawn  through  these  points  and  the  patch  cut  to  the  line. 
It  can  then  be  beveled  and  welded  in  place  in  accordance 
with  the  standard  practice  at  local  shops. 

Boiler  plates  cracked  through  staybolt  holes  are  a  common 
occurrence  and  often  give  much  difficulty  before  repairs  can 
be  made  One  method  of  overcoming  this  difficulty  is  illus- 
trated in  Fig.  3  in  which  a  new  circular  section  of  boiler 
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plate  drilled  and  beveled  as  shown  at  the  right  is  applied 
by  welding.  It  will  be  noted  that  the  bevels  are  cut  at  an 
angle  of  45  deg.  and  the  weld  is  reinforced  by  adding 
1/16  in.  to  the  thickness  of  the  original  plate. 

An  interesting  example  of  the  method  of  applying  mud 
ring  and  corner  patches  is  shown  in  Fig.  4.  This  opera- 
tion can  be  performed  either  by  gas  or  electric  welding,  but" 
the  caution  should  be  observed  of  never  laying  out  the  patch 
so  that  the  weld  will  come  lower  than  between-  the  first  and 
second  rows  of  staybolts  above  the  mud  ring. 

The  method  of  applying  a  butt-welded  firedoor  patch  is 
shown  in  Fig.  5.  The  corrugation  to  allow  for  expansion 
is  sho\\Ti  and,  as  in  the  previous  instance,  the  patch  is 
beveled  to  an  angle  of  45  deg.,  the  weld  being  built  up  an 
additional  1/16  in.  for  reinforcement. 

When  constant  reworking  of  tubes  and  flues  has  damaged 
the  flue  sheet  bridges,  but  the  lower  portion  of  the  sheet  is 
in  good  condition,  the  method  of  repair  by  welding  in  a  new 
top  section  is  shown  in  Fig.  6.  This  method  effects  quite 
a  saving  in  time  since  the  top  flue  sheet  section  can  be  more 
quickly  laid  out  and  formed,  and  the  labor  of  cutting  and 
reapplying  staybolts  in  the  lower  section  is  eliminated.  If 
any  difficulty  is  experienced  in  bringing  the  edges  cA  the 
new  and  old  plate  in  alignment  previous  to  welding,  a  spe- 
cial clamp,  as  shown  in  Fig.  7,  can  be  used. 

One  of  the  most  successful  uses  of  welding  in  boiler  work 
has  been  in  the  application  of  side  sheets  and  half  side 
sheets.  The  application  of  a  full  side  sheet  is  shown  in 
Fig.  8  with  the  corrugation  for  expansion  along  line  A-B. 


Characteristic   Heat    Treatment    Curves* 

BY  ALBERT  M.  PORTEVIN  AND  PIERRE  CHEVENARD 

At  the  outset  of  a  quantitative  investigation  of  the  influ- 
ence of  cooling,  it  should  be  pointed  out  that  recent  researches 
on  the  hardening  of  steel  have  led  to  the  establishment  with, 
in  this  instance,  great  accuracy,  of  the  mutual  relationship 
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^haracteristic    Heat    Treatment    of    a    Typical    High    Speed 
Steel:   C  =  .40;    Cr  =  4.5;   Tu  =  18 


which  exists  between  the  two  fundamental  factors  of  all  heat 
treatment — the  temperature  of  heating  and  the  rate  of  cool- 
ing. 

The  final  condition  being  a  function  of  these  two  variables, 
it  is  easy  to  see  the  interest  attaching  to  plotting  a  graphic 
representation  of  the  result  of  a  treatment  by  taking,  for  any 
given  steel,  these  variables  as  co-ordinates.  This  method 
leads,  as  the  authors  will  presently  show,  to  the  establishment 
of  what  they  have  termed  the  "characteristic  curves"  of  the 
heat  treatment  of  the  steel  in  question, 

•From  a  paper  read  before  the  September  5-6,  1921,  meeting  of  the  Iron 
and  Steel   Institute. 


Characteristic   Curves 

By  varying  simultaneously  the  initial  temperature  of  heat- 
ing and  the  rate  of  cooling,  it  is  possible  to  plot  (Fig.  1 )  the 
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yS';:^'\        Fig.  2 — Curves  Summarizing  Results  of  Tests  y 

getmietrical  area  of  the  various  characteristic  limits  of  the 
different  states  in  terms  of  temperature  and  rate  of  cooling, 
taken  as  co-ordinates.  By  these  means  are  obtained  the 
"characteristic  curves  of  heat  treatment  for  the  given  steel." 
They  comprise  more  particularly: 

1.  The  curve  of  annealing  limit  for  each  rate  of  cooling. 
\This  curve  separates  the  annealed  states,  devoid  of  marten- 
site,  from  the  hardened  states,  containing  martensite.     It  is 
therefore  the  curve  of  the  annealing  limit  and  rigorously  de- 
fines the  hardening  capacity  of  the  steel. 

2.  The  curve  of  maximum  hardness,  or  of  the  maximum 
amount  of  martensite.  This  is  the  curve  of  maximum 
quenching,  which  similarly  marks  the  limits  between  the  par- 
tially hardened  and  the  partially  hyperhardened  states. 

The  diagram  of  the  characteristic  curves  summarizing  the 
whole  of  the  determinations  arrived  at  in  experiments  con- 
ducted by  the  authors  is  given  in  Fig.  2.  It  comprises  the 
curve  of  the  limit  of  annealing,  or  curve  of  the  critical  rates 
of  hardening,  separating  the  region  of  the  annealed  states 
f  rwn  that  of  the  hardened  states ;  and  in  the  latter  region  the 
succession  of  curves  of  isohardness  corresponding  with  the 
values  of  Brinell  hardnesses  varj'ing  from  50  to  500. 

As  has  been  said,  the  isohardness  curves  relating  to  hv-per- 
hardening  were  not  taken,  so  that  this  diagram  does  not  ex- 
hibit the  curve  of  maximum  hardness.  Moreover,  it  cannot 
be  hoped  to  collate  intp  one  plan  and  on  one  common  scale 
the  entire  appearance  of  characteristic  curves,  given  the  con- 
siderable range  of  cooling  rates  obtainable.  It  is  necessarv' 
to  limit  the  inquiry,  in  the  first  instance,  to  the  most  useful 
and  most  serviceable  porticm,  for  each  steel.  Even  within 
these  limitations  the  diagram  of  characteristic  curves  fur- 
nishes a  collection  of  facts  as  to  heat  treatments  incompar- 
ably superior  to  the  often  somewhat  elementary  collection  of 
numerical  data  hitherto  accumulated  in  connection  with  the 
heat  treatment  of  steels.  Ver}-  often  the  basic  considerations 
relating  to  mass  and  rate  of  cooling  cannot  be  deduced  from 
these  observations,  ot  expressed  numerically,  so  that  it  be- 
comes impossible  to  foresee  what  modifications  may  be  re- 
quired when  the  size  of  the  pieces  or  the  nature  of  the  cooling 
medium  is  changed. 

Numerous  and  important  researches  have  now  supplied 
data  as  to  the  cooling  capacity'  of  liquids  and  gases,  and  in 
order  to  apply  them  to  practice  there  should  now  be  plotted, 


776 


RAILWAY   MECHANICAL   ENGINEER 


Vol.  95,  No.  12 


h-- 


with  no  less  accuracy,  and  for  each  type  of  steel,  the  curve 
showing  the  relaticHiship  between  the  rate  of  cooling  and  the 
effect  of  treatment,  taking  into  consideration  more  particu- 
larly, the  part  played  by  the  second  of  the  fundamental  vari- 
ables— the  temperature  of  heating. 

It  is  to  the  questions  raised  by  the  latter  problem  that  the 
plotting  of  the  characteristic  curves  can  supply  answers,  as 
they  combine,  in  a  readily  utilizable  form,  all  the  data  fur- 
nished as  to  heat  treatment  and  are  the  only  means  of  ascer- 
taining, with  any  degree  of  precision,  the  hardening  capacity 
of  a  given  steel. 


and  a  pressure  gage  mounted  on,  or  connected  to  the  pressure 
system  at  any  convenient  point,  indicates  the  pressure  used  in 
applying  the  bushings. 

Referring  to  Fig.  1  the  general  dimensions  of  the  cylinder 
and  its  method  of  placement  in  a  concrete  pit  under  the  floor 
is  plainly  indicated.  Cylinder  head  H,  also  the  bottMn  cyl- 
inder head,  is  fastened  to  cylinder  C  by  means  of  12  one- 
inch  tap  bolts.  It  will  be  noted  that  piston  P  is  equipped 
with  double  packing  leathers,  set  in  reverse  directions  and 
leaks  by  piston  rod  R  are  prevented  by  means  of  packing  in 


Hydraulic    Rod    Bushing    Press  ' 

BY   J.   H.  HAHN 

Asst.  Machine  Shop  Foreman,  Norfolk  &  We&tern,  Portsmouth, 

Ohio 

A  simple  and  effective  hydraulic  rod  bushing  press  which 
can  also  be  used  for  applying,  and  removing  driving  box 
crown  brasses  is  shown  in  the  illustration.  This  press  de- 
velops a  pressure  up  to  70  tons  and  can  be  easily  and  cheaply 
constructed  in  the  average  machine  shop,  having  been  de- 
veloped on  the  Norfolk  &  Western  for  use  at  several  round- 
houses and  shops  on  the  system, 

A  complete  set  of  rod  brasses  for  a  2-6-6-2  engine  has  been 
applied  with  the  press  illustrated  in  35  min.  Crown  brasses 
and  motion  work  bushings  also  can  be  applied.  A  pressure 
of  70  tons  is  obtained  but,  if  desired,  the  cylinder  can  be  so 
designed  as  to  give  a  pressure  of  more  or  less  than  70  tons, 
depending  upon  the  requirements.  Another  feature  of  this 
type  of  press  is  the  small  amount  of  floor  space  required,  as 
the  operating  cylinder  and  practically  all  piping  are  located 
under  the  floor. 

Hydraulic  pressure  is  supplied  by  a  9^-in.  Westinghouse 
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I    Fifl.   1 — General   Arrangement  of  Hydraulic   Rod    Bushing   Press 


ccHnpressor,  usually  located  at  some  convenient  point  on  a 
bracket  on  the  wall  near  the  press.  The  air  cylinder  is 
bushed  to  3^  in.  by  applying  a  brass  or  cast  iron  bushing 
milled  with  suitable  ports.  The  valves  should  be  given  a 
little  more  lift  to  handle  the  volume  of  water  necessary  to 
operate  the  press.  Operation  of  the  press  requires  no  special 
effort  as  an  apprentice  can  readily  operate  it  after  a  few 
minutes'  instruction  in  manipulating  the  various  valves.  A 
safety  valve  is  provided  to  take  care  of  any  excess  pressure 


Fig.  2 — Horseshoe,  Plates  and  Taper  Key  Used  with  Hydraulic  Press 


Stuffing  box  B.  Since  the  press  operates  on  the  down  stroke, 
cast  iron  plate  D  is  provided  with  projections  as  shown  to 
transmit  the  pressure  from  the  work  to  the  cylinder  head  H. 
A  and  W  are  the  air  and  water  pipes  to  the  bottom  and  top 
of  the  cylinder  respectively. 

Method   of  Operation 

•  When  applying  a  rod  bushing  in  a  side  rod  the  bushing  is 
started  and  a  circular  plate  S  (Fig.  2)  applied  over  the  end 
of  the  piston  rod  which  has  been  raised  by  means  of  air  pres- 
sure through  pipe  A.  The  proper  key  K  is  then  applied  and, 
with  the  air  exhausted  from  under  piston  P  the  compressor 
is  started  and  hydraulic  pressure  transmitted  through  pipe  W 
to  the  top  of  the  piston.  This  forces  the  piston  downward 
and  applies  the  bushing  with  a  pressure  indicated  by  Ae 
gage. 

After  the  brass  has  been  applied,  the  CMnpressor  is  stopped 
and  a  by-pass  valve  in  pipe  line  W  (not  shown  in  the  illus- 
tration) opens  to  allow  water  on  top  of  the  piston  to  flow 
into  the  drain  pipe.  Opening  an  air  valve  (not  shown)  in 
line  A  will  then  force  the  piston  upward  and  expel  water 
above  the  piston  through  pijje  W  and  the  by-pass  valve  to  the 
drain  pipe.  Sets  of  plates  and  keys  are  made  in  6,  8,  10  and 
12-in.  sizes  as  shown  at  S  and  K,  Fig.  2.  For  removing  rod 
brasses  the  rod  is  blocked  up  a  distance  slightly  greater  than 
the  bushing  width  and  a  plate  of  suitable  size  used  to  force 
the  bushings  down  through  the  rod.  For  removing  driving  box 
crown  brasses  a  horseshoe  plate  made  of  \%-\n.  stock  is  bent 
as  shown  at  M,  Fig.  2.  The  box  is  mounted  on  the  horse- 
shoe and  a  flat  plate  N  of  suitable  size  is  used  to  press  the 
old  brass  out  of  the  box,  also  using  a  key  as  heretofore  ex- 
plained. The  horseshoe  M  is  not  needed  when  applying  the 
crown  brasses  to  the  boxes  as  the  latter  can  then  be  placed 
directly  on  the  cast  iron  plate  and  while  in  this  position  it  is 
impossible  to  press  the  brasses  in  the  box  too  far  as  some- 
times happens  with  other  types  of  presses.  Plate  N  also  is 
made  in  different  sizes  to  suit  the  various  types  of  driving 
boxes  and  is  used  in  both  cases  whether  applying  or  remov- 
ing brasses.  A  24-in.  by  36-in.  reservoir  is  used  as  a  storage 
drum  to  supply  air  for  raising  the  piston. 
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New  Planer  Designed  for  Maximum  Service 


THE  necessity  of  reducing  the  cost  of  planer  work  by 
conserving  every  possible  moment  of  the  operator's 
time  was  the  guiding  thought  behind  the  design  of  the 
new  Maximum  Service  Planer  made  by  the  G.  A.  Gray  Com- 
pany, Cincinnati,  Ohio.  The  novel  features  incorporated  in 
its  design  are  all  intended  to  increase  the  production  capacity 
of  the  machine  and  provide  maximum  ease  of  operation. 

The  method  of  adjusting  the  new  Cantslip  positive  feed 
is  by  turning  a  knob  at  the  operator's  end  of  the  rail  until 

the  required   feed   is  indi-  

cated  on  the  graduated 
dial.  A  partial  turn  of  the 
wrist  gives  any  feed  from 
.01  in.  to  1  in.  in  steps  of 
one-hundredth  of  an  inch. 
The  feed  dial  is  automatic- 
ally locked  as  soon  as  the 
fingers  are  removed  from 
the  knob. 

As  will  be  seen  in  Fig.  1 
the  feed  mechanism  for  the 
rail  heads  is  mounted  on 
the  end  of  the  rail,  that  for 
the  side  head  is  mounted 
on  the  head  itself,  and  thus 
is  always  within  conven- 
ient reach.  Rail  head  and 
side  head  feeds  are  entirely 
independent  so  that  one  can 
be  changed  without  affect- 
ing the  other.   Feed  changes 


may  be  made  while  the  planer  is  running,  and  changing  the 
feed  is  said  to  be  as  simple  as  turning  a  door  knob. 

The  rapid  traverse  embodied  in  these  planers  is  applied 
to  the  side  heads  as  well  as  to  the  rail  heads.  To  move  a 
head  the  operator  simply  shifts  one  lever.  Shifting  the  lever 
disconnects  the  feed  for  that  particular  head,  engages  the 
rapid  traverse  mechanism  and  starts  the  small  motor  in  the 
proper  direction.  Moving  the  lever  back  to  neutral  throws 
out  the  rapid  traverse  clutch,  stops  the  motor  and  re-engages 

the  feed.  It  is  not  neces- 
sar}'  to  make  use  of  a  sep- 
arate starter  to  start  the 
motor,  nor  does  the  motor 
run  while  not  actually  in 
use.  No  part  of  the  rapid 
traverse  mechanism  is  in 
motion  unless  a  head  is 
actually  being  moved. 

As  the  traversing  mech- 
anism is  entirely  separate 
from  the  feed  mechanism, 
one  head  can  be  rapidly 
set  for  the  next  cut  while 
the  other  head  or  heads  are 
still  feeding.  Throwing  in 
the  traverse  mechanism  au- 
tomatically disconnects  the 
hand  cranks  so  that  these 
do  not  revolve  and  en- 
danger the  workman.  The 
levers  for  actuating  the  rail 


Fig.   1 — Gray    Maximum    Service    Planer    Designed   for    Ease  of  Operation,  Smoothness  of  Action  and   Accuracy  of  Finish 
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with  no  less  acruracv.  and  for  each  type  of  steel,  the  curve 
sliowiny  the  relationship  between  the  rate  of  cooling  and  the 
effect  of  treaflhicnt.  taking  into  consideration  more  particu- 
larly, the  part  played  by  the  second  of  the  fundamental  vari- 
ables— the  tem[)crature  of  heating. 

It  is  to  the  (juestion.-  raised  by  the  latter  problem  that  the 
plotting  of  the  characteristic  curves  can  supply  answers,  as 
they  coml>ine,  in  a  readily  utili/.able  fjjrm,  all  the  data  fur- 
nished as  to  heat  treatment  and  are  the  only  means  of  ascer- 
ti'ining.  with  any  degree  of  precision,  the  hardening  capacity 
of  a  triven  steel. 


Hydraulic    Rod    Bushing    Press 

BY    J.    H.    HAHN 

A>-l.    Marhine    Shop    F\»miian,   iNOrfoIk    <!C    Western,    PorlMuoiitli. 

Ohio 

A  simple  and  eft'ective  hydraulic  rod  bushing  press  which 
can  also  be  used  for  applying  and  removing  driving  box 
crown  brasses  is  shown  in  the  illustration.  This  press  de- 
velops a  pressure  up  to  70  tons  and  can  be  easily  and  cheaply 
constructed  in  the  average  machine  shop,  having  been  de- 
velojH'd  on  the  Norfolk  &:  Western  for  u.se  at  several  round- 
houses and  shops  on  the  system. 

A  complete  set  of  nxl  brasses  for  a  2-6-6-2  engine  has  been 
applied  with  the  j)ress  illustrated  in  35  min.  Crown  brasses 
and  motion  work  bushings  also  can  be  applied.  A  pressure 
of  70  tons  is  obtained  but,  if  desired,  the  cylinder  can  be  so 
designed  as  to  give  a  pressure  of  more  or  less  than  70  tons, 
depending  upon  the  requirements,  .\nother  feature  of  this 
type  of  press  is  the  small  amount  of  floor  space  recjuired,  as 
the  operating  cylinder  and  practically  all  piping  are  located 
under  the  floor. 

Hydraulic  pressure  is  supplied  by  a  9^j-in.  Westinghouse 
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Fig.   1 — General   Arrangement  of   Hydraulic   Rod    Bushing   Press 

comi)ressor,  u.^ually  kxated  at  some  ccjnvenient  point  on  a 
bracket  on  the  wall  near  the  press.  The  air  cylinder  is 
bushed  to  3-34  in.  by  applying  a  brass  or  cast  iron  bushing 
milled  with  suitable  ports.  The  valves  should  be  given  a 
little  more  lift  to  handle  the  volume  of  water  necessar)'  to 
operate  tlie  press.  Operation  of  the  press  requires  no  special 
effort  as  an  apprentice  can  readily  operate  it  after  a  few 
minutes'  instruction  in  manipulating  the  various  valves.  A 
safety  valve  is  provided  to  take  care  of  any  excess  pressure 


and  a  pressure  gage  mounted  on,  or  connected  to  the  pressure 
s\stem  at  any  convenient  point,  indicates  the  pressure  used  in 
aj)i)lying  the  bushings.  ^^--"^ 

Referring  to  Fig.  1  the  general  dimensions  of  the  cylinder^ 
and  its  method  of  placement  in  a  concrete  pit  under  the  floor 
is  j)lainl}  indicated.  Cylinder  head  //.  also  the  bottom  cyl- 
inder head,  is  fastened  to  cylinder  C  by  means  of  12  one- 
inch  tap  bolts.  It  will  be  noted  that  piston  P  is  equipped 
with  double  packing  leathers,  set  in  reverse  directions  and 
leaks  l)y  piston  rod  R  are  prevented  by  means  of  packing  in 


Fig.  2 — Horseshoe,  Plates  and  Taper  Key  Used  with  Hydraulic  Press 

stuffing  box  B.  Since  the  press  operates  on  the  down  stroke, 
cast  iron  plate  D  is  provided  with  projections  as  shown  to 
transmit  the  pressure  from  the  work  to  the  cylinder  head  //. 
A  and  W  are  the  air  and  water  pipes  to  the  l)Ottom  and  toj) 
of  the  cylinder  respectively. 

Method   of   Operalion 

When  applying  a  rod  bushing  in  a  side  rod  the  bushing  is 
started  and  a  circular  plate  S  (Fig.  2)  applied  over  the  end 
of  the  piston  rod  which  has  been  raised  by  means  of  air  pres- 
sure through  pi{)e  .1.  The  proj)er  key  A'  is  then  applied  and, 
with  the  air  exhausted  from  under  piston  P  the  compressor 
is  started  and  hydraulic  pressure  tran.smitted  through  pipe  \V 
to  the  top  of  the  piston.  This  forces  the  piston  downward 
and  applies  the  bu.«hing  with  a  pressure  indicated  by  the 
gage. 

.After  the  brass  has  been  applied,  the  compressor  is  stopped 
and  a  by-pass  valve  in  pipe  line  W  (not  .shown  in  the  illus- 
tration) opens  to  allow  water  on  top  of  the  piston  to  flow 
into  the  drain  pij)e.  Opening  an  air  valve  (not  shown)  in 
line  .1  will  then  force  the  i)iston  uj)ward  and  expel  water 
above  the  jiiston  through  pipe  IF  and  the  by-j)ass  valve  to  the 
drain  [)ipe.  Sets  of  plate.-  and  ki\s  are  made  in  6,  <S.  10  and 
12-in.  si/.es  as  shown  at  S  and  K,  Fig.  2.  For  removing  rod 
brasses  the  rod  is  blocked  up  a  distance  .'^lightly  greater  than 
the  bushing  width  and  a  plate  of  suitable  size  used  to  force 
the  laishings  down  through  tlu'  r(>(l.  For  removing  driving l»o\ 
crown  bras.ses  a  horseshoe  plate  made  of  I'l-in.  stock  is  bent 
as  shown  at  M,  Fig.  2.  'Fhe  box  is  mounted  on  the  horse- 
shoe and  a  flat  plate  N  of  suitable  size  is  used  to  press  the 
old  brass  out  of  the  box,  also  using  a  key  as  heretofore  ex- 
plained. The  horsc.sh(X'  M  is  not  needed  when  applying  the 
crown  brasses  to  the  boxes  as  the  latter  can  then  be  placed 
directly  on  the  ca.st  iron  plate  and  while  in  this  position  it  is 
impossible  to  ])ress  the  brasses  in  the  box  tcJb  far  as  .some- 
times haj)pens  with  other  types  of  presses.  Plate  N  also  is 
made  in  different  sizes  to  suit  the  various  types  of  driving 
boxes  and  is  used  in  both  ca.ses  whether  applying  or  remov- 
ing brasses.  A  24-in.  by  36-in.  reservoir  is  used  as  a  storage 
drum  to  supply  air  for  raising  the  piston. 
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New  Planer  Designed 

THE  necessity  of  feducinij  the  cost  of  planer  work  by 
conserving  every  i)Ossil>le  moment  of  the  operator's 
time  was  the  guiding  thought  behind  the  design  of  the 
new  Maximum  Sm-ice  Planer  made  l)y  the  G.  A.  Gray  C'om- 
pany,  Cincinnati,  Ohio.  The  novcT  features  incorporated  in 
its  design  are  all  intended  to  increase  the  i)rcxiuction  capacity 
of  the  machine  and  provide  maximum  ease  of  operation. 

The  method  of  adjusting  the  new  Cantslip  positice^  feed 
is  In-  turning  a  knob  at  the  O])erator's  end  of  the  rail  until 
the  required  feed. is  indi- 
cated on  the  graduated 
dial.  A  partial  turn  of  the 
wrist  gives  any  feed  from 
.01  in.  to  1  in.  in  steps  of 
one-hundredth  of  an  inch. 
The  feed  dial  is  automatic- 
ally locked  as  .soon  as  the 
fingers  are  removed  from 
the  knoi>. 

As  will  bc-^seen  in  Fig.  1 
the  feed  mechanisqi  for  the 
rail  heads  is  mounted  on 
the  end  of  the  rail,  that  for 
the  side  head  is  mounted 
on  the  head  itself,  and  thus 
is  always  within  conven- 
ient reach.  Rail  head  and 
side  head  feeds  are  entirely 
independent  so  that  one  can 
be  changed  without  affect- 
ing the  other.   Feed  changes 


for  Maximum  Service 


may  l>e  ma^t^ovhile  the  planer  is  running,  and  changing  the 
feed  is  said  to  r)t.  as  simple  as  turning  a  door  knob. 

The  rapid  traver>>e  embcjdied  in  these  i>laners  is  applied 
to  the  side  heads  as  well  as  to  the  rail  heads.  To  move  a 
head  the  operator  shnply  shifts  one  lever.  Shifting  the  lever 
disconnects  the  feed  for  that  particular  head,  engages  the 
rai)id  traverse  mechanism  and  starts  the  small  motor  in  the 
j)rojK^r  direction.  Moving  the  lever  back  to  neutral  throws 
out  the  rapid  traverse  clutch,  stops  the  motor  and  re-engages 

tile  feed.  It  is  not  neces- 
sary to  make  use  of  a  sep- 
arate starter  to  start  the 
motor,  nor  does  the  motor 
run  while  not  actually  in 
use.  Xo  part  of  the  rapid 
traverse  mechanism  is  in 
motion  unless  a  head  is 
actually  being  moved. 

.\s  the  traversing  mech- 
anism is  entirely  separate 
from  the  feed  mechanism, 
one  head  can  Ixi  rapidly 
set  for  the  next  cut  while 
the  other  head  or  heads  are 
still  feeding.  Throwing  in 
the  traverse  mechanism  au- 
tomatically disconnects  the 
hand  cranks  so  that  these 
do  not  revolve  and  en- 
danger the  workman.  The 
levers  for  actuating'  the  rail 


Fig.    1 — Gray    Maximum    Service    Planer    Designed   for    Ease  of  Operation.   Smoothness  of  Action  and   Accuracy  of   Finish 
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heads  are  at  the  end  of  the  rail,  the  lever  for  each  side  head 
being  on  the  h^ad  itself. 

Shearing  pins  safeguard  the  traverse  mechanism  in  case 
the  rail  heads  are  accidentally  jammed  together  and  safety 
stops  obviate  the  possibility  of  lowering  the  side  heads  too  far. 
To  elevate  the  rail  the  operator  pushes  up  a  stirrup  shown 
hanging  near  the  end  of  the  rail;  to  lower  the  rail  he  pulls 
it  down.  The  stirrup  is  locked  in  the  neutral  position  and  a 
quarter  turn  of  the  wrist  unlocks  it.  As  this  stirrup  is  sus- 
pended from  a  universal  joint,  the  operator  can  stand  out 
in  front  of  the  rail  where  he  can  see  the  position  of  work 
:    and  tools  and  set  the  rail  to  a  line. 

The  motor  that  operates  the  rapid  traverse  also  furnishes 
>.  the  power  for  the  rail  setter.  One  movement  engages  the 
;  elevating  mechanism  and  starts  the  motor.  Bringing  the 
':':  lever  to  the  neutral  position  disengages  the  elevating  mech- 
'\  anism  and  stops  the  motor.  Safety  stops  obviate  the  possi- 
bility of  raising  the  rail  too  high. 

Turning  a  crank  on  the  operator's  end  of  the  rail  releases 

:.    or  tightens  the  clamps  that  lock  the  rail  to  the  housings. 

\  The  automatic  adjustment  positively  insures  that  the  rail  is 

*  clamped  equally  rigidly  at  both  ends.    The  rail  is  locked 

to  the  inside  of  the  housings,  an  arrangement  which  greatly 

;  stiffens  the  rail,  as  it  shortens  the  length  of  the  rail  subject 

.to  torsional  stress  (see  Fig.  2). 

As  the  lever  operating  the  rail  setter  is  also  on  the  oper- 
ator's side  of  the  machine  the  planer  hand  can  release  the 
rail,  raise  or  lower  it  and  reclamp  it  without  moving  away 
~    from  the  operating  position.    Since  a  large   investment  is 
y  standing  idle  while  the  operator  is  going  around  a  planer 
to  clamp  the  rail,  the  saving  accomplisjied  by  the  new  method 
'^::  is  obvious.  ■;;    ..'        ■'•  '■        ■■  A^^  v  . L'~  •  / 

■"■'  ■■■-'■■        ■■'■■■■■'.■  "■         Centralized  Control  '  ^  '   '  ' 

The  net  result  of  these  improvements  is  to  bring  the  con- 

:.  trol  of  practically  all  of  the  functions  of  the  planer  to  the 

"■^  operator's  usual  position.    Besides  the  raising,  lowering  and 

clamping  of  the  rail,  as  described  above,  he  can  without 
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Fig.  2 — View  Showing   Short   Length   of  Cross   Rail   Subject  to 

Torsional    Stress 
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moving  a  step  from  his  position  set  the  feed  on  rail  or  the 
right  hand  side  head;  traverse  either  rail  head  or  the  right 
hand  side  head  quickly  by  power;  set  the  micrometer  collars 
on  the  rail  screws  so  as  to  measure  accurately  the  travel  of 
the  tool;  and,  of  course,  use  the  tumbler  which  controls  the 
movement  of  the  table.  In  doing  these  things  he  is  in  posi- 
tion to  watch  his  tools  and  so  avoid  the  probability  of  serious 
accidents. 

The  bed  of  the  new  planer  is  made  full  length;  that  is, 
the  working  surface  of  the  table  never  overhangs,  even  when 
taking  the  maximum  stroke.  In  this  way  the  table  is  always 
rigidly  supported  even  when  run  way  out  to  the  front  end 
of  the  planer  for  setting  up  work.  By  eliminating  the  table 
overhang,  the  wear  that  otherwise  takes  place  at  the  ends  of 
the  bed  is  eliminated.    The  accuracv  of  bed  and  table  are 


thus  permanently  maintained  and  better  work  made  possible. 
Incidentally  there  is  no  dripping  of  oil  on  the  floor  from 
overhanging  table  V's,  or  unsightly  oil  pans.  Both  machine 
and  floor  may  easily  be  kept  clean. 

The  table  is  of  box  section,  with  an  uninterrupted  center 
wall  running  the  entire  length  of  the  table  and  tying  the 
top  and  bottom  plates  rigidly  together.  This  design  also 
prevents  endwise  springing  due  to  peening  action  that  occurs 
when  heavy  work  is  clamped.  The  usual  transverse  walls 
and  posts  are  also  provided.  All  stop-pin  holes  open  into 
the  cored  openings  of  the  table  and  a.e  easily  cleaned  from 
the  outside. 

All  of  the  driving  gears  run  in   a  bath  of  oil  so  as  to 


Fig. 


-Involute     Helical     Gear     Driving     Arrangement 


minimize  wear  and  prolong  their  life.  An  oil  pump  is  direct- 
connected  to  the  drive  shaft  and  delivers  a  flood  of  oil  not 
only  to  the  V's  but  also  to  all  of  the  drive  shaft  bearings. 
From  the  pump  the  oil  flows  through  a  filter,  thence  to  a 
hole  in  each  V  at  the  center  of  the  bed.  Each  table  V  has 
a  large  oil  channel  running  the  full  length  of  the  V  but 
closed  at  the  ends.  From  this  large  channel  the  smaller 
supplementary  oil  grooves  carry  the  oil  to  all  parts  of  the 
bearing  surface.  By  this  means  the  oil  supply  is  kept  con- 
stant at  all  points  regardless  of  the  relative  position  of  the 
table,  since  the  pressure  is  instantly  transmitted  through  the 
large  oil  channel. 

To  simplify  the  oiling  of  other  parts,  central  oil  wells 
have  been  placed  on  rail  and  side  heads.  Oil  pipes  lead 
from  the  central  well  to  the  different  oil  holes,  so  that  the 
operator  merely  fills  this  large  resenoir  instead  of  many 
separate  oil  cups.  This  not  only  saves  a  great  deal  of  time, 
but  also  obviates  the  danger  of  overlooking  inconspicuous 
oil  holes.  From  the  reservoir  the  oil  is  drawn  through  wicks 
by  capillary  attraction  so  that  only  clean  oil  reaches  the 
bearings. 

New  Geared  Drive  Arrangement 

Probably  the  most  important  part  of  a  planer  is  the  gear- 
ing which  drives  the  table.  The  Gray  maximum  service 
planer  is  provided  with  a  new  system  of  gearing  in  whidi 
advantage  is  taken  of  a  number  of  properties  of  involute 
helical  gearing  to  produce  a  drive  of  unusual  smoothness 
and  power. 

A  properly  designed  pair  of  helical  gears  is  stronger  than 
a  pair  of  spur  gears  of  the  same  pitch  and  width  of  face. 
In  addition  to  their  greater  strength,  helical  gears  give  con- 
tinuous pitch  line  rolling,  since  there  is  always  some  point 
on  the  pitch  circle  where  the  mating  teeth  are  in  contact. 
Furthermore,  in  the  case  of  helical  gears  more  teeth  are  in 
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contact  which  in  itself  increases  the  strength  and  smoothness 
of  action  of  the  gearing. 

Gray  maximum,  service  planers  have  helical  gears  through- 
out (Fig.  3),  and  advantage  is  taken  of  end  thrust  to  cause 
the  end  thrust  of  the  bull  gear  and  its  pinion  to  counteract 
the  side  thrust  of  the  tools  when  cutting.  Moreover,  the 
diameters  and  helical  angles  of  the  remaining  gears  of  the 
train  are  so  proportioned  that  their  end  thrusts  largely  bal- 
ance one  another.  Bronze  thrust  collars,  provided  with  forced 
lubrication,  take  the  slight  residual  end  thrusts.  Particular 
attention  is  called  to  the  helical  table  rack  which  is  of  un- 
usual width  of  face,  giving  great  strength.  The  end  thrust 
of  the  bull  pinions  opposes  and  compensates  for  the  side 
thrust  of  the  cutting  tools  when  they  are  being  fed  away 
from  the  operating  side  of  the  machine,  a  condition  which 
obtains  at  least  90  per  cent  of  the  time.  As  the  tool  pressure 
increases,  the  power  required  to  drive  the  table  and  the 
resultant  balancing  thrust  of  the  bull  pinion  also  increases 
proportionately.  This  equalizes  the  pressure  and  wear  on 
the  two  sides  of  the  Vs. 

For  the  convenience  of  the  operator,  planer  work  is  usually 
placed  close  to  the  operating,  or  so-called  right  hand  side  of 
the  machine.     It  is  therefore  desirable  that  the  line  of  action 


of  the  driving  force  should  be  placed  slightly  toward  the 
right  hand  side  of  the  machine,  so  that  the  lines  of  action 
of  the  cutting  tool  and  the  driving  force  shall  coincide  as 
nearly  as  possible.    The  rack  is  accordingly  so  placed. 

The  table  rack  is  cut  with  a  low  pressure  angle,  thus 
greatly  reducing  the  tendency  of  the  bull  gear  to  lift  the  table 
and  making  hold  down  gibs  or  other  devices  for  preventing 
this  action  unnecessary.  In  order  to  obtain  maximum  tor- 
sional stiffness,  reduce  the  strain  on  the  shafts,  and  insure 
concentricity  of  the  gears,  the  gears  are  not  keyed  to  the 
shafts  but  are  pressed  on  and  keyed  to  the  pinion  bosses. 
The  gear  teeth  are  then  cut,  thus  insuring  not  only  rigid  and 
permanent  connection,  but  as  nearly  as  may  be  absolute 
truth  of  mounting. 

To  insure  correct  tooth  action,  teeth  of  true  involute  form, 
cut  by  a  generating  process,  are  employed.  This  special  form 
of  tooth  is  distinguished  by  its  full  length,  low  pressure  angle, 
short  arc  of  approach  and  very  long  angle  of  action.  The 
last  feature  greatly  increases  the  number  of  teeth  in  simul- 
taneous contact,  reduces  the  specific  pressure  at  the  lines  of 
contact,  gives  large  and  strong  pinions,  great  smoothness  of 
action,  long  life  and  quiet  action,  and  produces  work  of  great 
smoothness  and  accuracy  of  finish. 


Welding  Sets  for  Medium  and  Heavy  Duty 


Two  types  of  gasoline  engine-driven  arc  welding  sets, 
one  for  medium  or  intermittent  duty,  and  the  other 
for  heavy  duty,  have  been  developed  recently  by  the 
General  Electric  Company,  Schenectady,  N.  Y.  Both  outfits 
are  well  adapted  to  industrial  plants  where  the  work  to  be 
done  is  located  in  odd  places  and  is  not  sufficient  to  warrant 
the  installation  of  permanent  equipments.     Their  particular 


a  combination  of  splash  and  force  feed,  except  where  special 
conditions  require  the  addition  of  a  pump  which  is  driven 
by  the  accessor^'  shaft. 

The  generator  is  self -exciting  and  regulating,  giving  prac- 
tically constant  energy  throughout  the  working  range.  It 
gives  a  no  load,  or  striking  voltage  of  60  which  automatically 
decreases  to  the  proper  Welding  voltage  (usually  18  to  20 
volts)  when  the  arc  is  struck.  It  is  driven  at  a  speed  of 
1200  r.p.m.,  has  a  normal  output  of  4  kw.  and  delivers  a 
maximum  working  current  of  200  amperes.  The  panel  car- 
ries the  generator  field  rheostat  and  series  field  dial  switch 
by  which  the  current  can  be  adjusted  from  200  to  75  amperes 
in  25  ampere  steps.  A  reactor  choke  coil  mounted  on  the 
set  and  connected  in  the  welding  circuit  protects  the  gene- 
rator from  current  surges. 

The  heavy  duty  equipment  (Fig.  2)   can  be  arranged  to 


Fig.    1 — General    Electric    Arc    Welding    Generator    for    Intermittent 
Duty  Driven  by  20-Hp.,  Four-Cylinder  Gasoline  Engine 

field,  however,  is  in  places  where  electric  power  is  either 
unavailable,  inconvenient  or  costly  to  bring  to  the  work, 
as  at  outlying  points  on  railroads. 

The  medium  duty  equipment  shown  in  Fig.  1  was  de- 
signed particularly  for  intermittent  duty.  The  generating 
unit  consists  of  a  type  WD  10-4  kw.,  1200  r.p.m.,  60/20 
volt,  200  ampere  generator,  directly  connected  by  a  flexible 
coupling  to  a  Matthews,  Model  F,  four-cylinder,  four-cycle, 
20-hp.  gasoline  engine.  The  engine,  radiator,  generator  and 
welding  panel  are  assembled  on  a  rigid  cast  iron  base  which 
in  turn  is  mounted  on  wooden  skids.  The  set  is  86  in.  long, 
28  in.  wide,  and  has  a  net  weight  of  about  2,000  lb.,  making 
a  light  and  compact  affair  to  move  about.  The  gasoline 
engine  used  with  this  outfit  has  been  especially  adapted  to 
the  requirements  of  intermittent  welding  service.  It  is  of 
the  overhead  valve  type,  the  cylinders  being  cast  in  block 
with  the  upper  half  of  the  crank  case.     The  lubrication  is 


Fig.    2 — Heavy    Duty,    Arc    Welding    Set,    Driven    by    20-Hp.,    Two- 
Cylinder    Kerosene    Engine 


supply  either  one  or  two  welding  circuits.  It  consists  ordi- 
narily of  a  20-hp.  two-cylinder  opjKjsed  Reliable  gasoline  en- 
gine, a  type  W^D  9  generator  and  welding  panel,  the  whole 
mounted  on  a  welded  structural  steel  base  with  a  net  weight 
of  2,400  lb.  for  the  single  operator  equipment  and  3,200  lb. 
for  the  double  operator  equipment. 

The  gasoline  engine  is  designed  for  continuous  op)eratioD 
at  rated  output.  Careful  balancing  practically  eliminates 
vibration  and  the  horizontal  cylinder  and  relatively  small  fly- 
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heads  arc  at  the  end  of  the  rail,  the  lever  for  each  side  head 
being  on  the  head  itself. 

Shearing  jjins  safeguard  the  traverse  mechanism  in  case 
the  rail  heads  are  accidentally  jammed  together  and  safety 
stops  obviate  the  possihilit}"  of  lowering  the  side  heads  too  far. 

To  elevate  the  rail  the  operator  jjushes  up  a  stirruj)  shown 
hanging  near  the  end  of  tlie  rail;  to  lower  the  rail  he  pulls 
it  down.  'Ihe  stirrup  is  locked  in  the  neutral  ])osition  and  a 
quarter  turn  of  the  wrist  unlocks  it.  As  this  stirrup  is  sus- 
pended from  a  universal  joint,  the  operator  can  stand  out 
in  front  of  the  rail  where  he  can  see  the  j)osition  of  work 
and  tools  and  set  the  rail  to  a  line. 

The  motor  that  operates  the  rajnd  traverse  also  furnislies 
the  poAvcr  for  the  rail  setter.  One  movement  engages  the 
elevating  mechanism  and  starts  the  motor.  Bringing  tlie 
lever  to  the  neutral  jxisition  disengages  the  elevating  mech- 
anism and  stoi)s  tlie  motor.  .Safet\  stops  obviate  the  pos^i- 
bilitx    of  raising  the  rail  too  high. 

lurning  a  crank  on  tlie  operator's  end  of  the  rail  releases 
or  tightens  the  clamj)S  that  lock  tlie  rail  to  the  housing>. 
The  automatic  adjustment  positively  insures  that  the  rail  is 
clamped  ecjually  rigidly  at  both  ends.  The  rail  is  hnkiil 
to  the  insitle  of  the  housings,  an  arrangement  which  greatly 
stiffens  the  rail,  as  it  shortens  the  length  of  the  rail  >ul)ject 
to  torsional  stress   (see  Fig.  2). 

As  the  lever  operating  the  rail  setter  is  also  on  the  oper- 
ator's side  of  the  machine  the  planer  hand  can  release  the 
rail,  raise  or  lower  it  and  reclam()  it  without  moving  away 
from  the  ojiorating  position.  Since  a  large  investment  is 
standing  idle  while  the  ojjcrator  is  going  around  a  planer 
to  clanij)  the  rail,  the  saving  accomjilished  Ijy  the  new  method 
is  oljvious. 

Cenlralizetl  Control 

The  net  result  of  these  imjjrovements  is  to  bring  the  con- 
trol of  practically  all  of  the  functions  of  the  planer  to  the 
operator's  usual  position.  Besides  the  raising,  lowering  and 
clamj)ing   of  the   rail,   as   described   above,   he  can   without 
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Fig.   2 — View   Showing    Short    Length   of  Cross    Rail    Subject  to 

Torsional    Stress 


moving  a  .stej)  from  his  position  set  the  feed  on  rail  or  the 
right  hand  side  head:  traverse  either  rail  head  or  the  riglit 
hand  side  head  quickly  by  power;  set  the  micrometer  collars 
on  the  rail  screws  so  as  to  measure  accurately  the  travel  of 
the  tool;  and,  of  course,  use  the  tum])ler  which  controls  the 
movement  of  the  table.  In  doing  these  things  he  is  in  posi- 
tion to  watch  his  tools  and  .«o  avoid  the  probability  of  serious 
accidents. 

The  bed  of  the  new  planer  is  made  full  length;  that  is, 
the  working  surface  of  tlie  tal)le  never  overhangs,  even  when 
taking  the  maximum  stroke.  In  this  way  the  talde  is  always 
rigidly  suji[>orted  even  when  run  way  out  to  the  front  end 
of  the  planer  for  setting  up  work.  By  eliminating  the  table 
overhang,  the  wear  that  otherwise  takes  place  at  the  ends  of 
the  bed  is  eliminated.    The  accuracy  of  bed  and  table  are 


thus  permanently  maintained  and  better  work  made  possible. 
Incidentally  there  is  no  dripping  oi  oil  on  the  floor  from 
overhanging  tai)le  \'"s.  or  un>igiitl;>  oil  pans.  .Both  machine 
and  floor  may  easily  be  kejit  clean. 

The  table  is  of  Ixix  .section,  witli  an  uninterrujited  center 
waH  running  the  entire  length  of  the  talile  and  tying  the 
top  and  bottom  plate.-  rigidly  to.uether.  liiis  design  also 
]trevents  endwise  springing  due  to  ju'ening  action  that  occurs 
when  lieav\-  work  is  i  lamped.  The  u>ual  transverse  walls 
and  |>osts  are  also  provided.  .\11  s;oj)-pin  holes  open  into 
the  cored  opening>  of  the  table  and  a.e  easily  cleaned  from 
the  (jutside. 

.\11    of   the   drivinu'    uears    run    in    a    I  nth   of  oil    <o  as  to 


Fig.     3 — Involute     Helical     Gear     Driving     Arrangement 

minimize  wear  and  prolong  their  life.  An  i>il  ]iump  i-  direct- 
connected  to  the  drive  shaft  and  tlelivers  a  tlood  of  oil  not 
only  to  the  V's  but  aho  to  all  of  the  drive  >liaft  bearings. 
Prom  the  pump  the  oil  flows  through  a  rilter,  thence  to  a 
hole  in  each  \'  at  the  center  of  the  beil.  Each  table  V  has 
a  large  oil  channel  running  the  full  length  of  the  V  but 
closed  at  the  ends.  Trom  this  large  channel  the  smaller 
supplementary  oil  grooves  carry  the  oil  to'  all  parts  of  the 
bearing  surface.  By  this  means  the  oil  >upiily  is  kept  con- 
stant at  all  [)oints  regardless  of  the  relative  |)0>-ition  of  the 
table,  since  the  ])re.-sure  is  in-tantly  traii>niitted  through  the 
large  oil  channel. 

To  simplify  the  oiling  of  other  parts,  central  oil  wells 
have  been  placed  on  rail  anrl  side  heads.  Oil  pipes  lead 
from  the  central  well  to  the  different  oil  lioles,  so  that  the 
operator  merely  fills  this  large  re.-ervoir  instead  of  many 
separate  oil  cups.  This  not  only  saves  a  .ureat  deal  of  time, 
l.ut  also  obviates  the  dangiT  of  overlooking  in(()n>|)icuou3 
f)il  hole-.  From  the  re.-ervoir  the  oil  is  drawn  through  wicks 
by  capillary  attraction  .'^o  that  only  clean  oil  reaches  the 
Ijearings. 

New    (beared   Drixr-   Arraii'-t'ineiit 

Probably  the  most  important  part  of  a  planer  is  the  gear- 
ing which  drives  the  table.  The  Grav  maximum  .-ervice 
planer  is  jjrovided  with  a  new  system  of  gearing  in  which 
advantage  is  taken  of  a  number  of  properties  of  involute 
helical  gearing  to  produce  a  drive  of  unusual  smoothness 
and  ]»ower. 

A  j)roperly  designed  pair  of  luliial  gears  is  -tronger  than 
a  pair  of  .^pur  gears  of  the  same  j)itch  and  width  of  face. 
In  addition  to  their  greater  strength,  helical  gears  give  con- 
tinuous pitch  line  rolling,  since  there  is  alwa}-  some  point 
on  the  jiitch  circle  where  the  mating  teeth  are  in  contact. 
Furthermore,  in  the  ca.se  of  helical  near?  more  teeth  are  in 
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contact  which  in  itself  increases  the  strength  and  smoothness 
of  action  of  the  gearing. 

Gray  maximum  service  planers  have  helical  gears  through- 
out (Fig.  .S),  and  advantage  is  taken  of  end  thru.^t  to  cause 
the  end  thrust  of  the  bull  gear  and  its  pinion  to  counteract 
the  side  thrust  of  the  tools  when  cutting.  Moreover,  the 
diameters  and  helical  angles  of  the  remaining  gears  of  the 
train  are  so  proportioned  that  their  end  thrusts  largely  bal- 
ance one  another.  Bronze  thrust  collars,  provided  with  forced 
lubrication,  take  the  slight  residual  end  thrusts.  Particular 
attention  is  called  to  the  helical  table  rack  which  is  of  un- 
usual width  of  face,  giving  great  strength.  The  end  thrust 
nf  the  bull  pinions  opposes  and  compensates  for  the  side 
thrust  of  the  cutting  tools  when  they  are  being  fed  away 
from  the  operating  side  of  the  machine,  a  condition  which 
obtains  at  least  90  per  cent  of  the  time.  As  the  tool  pressure 
increases,  the  power  re(|uired  to  drive  the  table  and  the 
resultant  balancing  thrust  of  the  bull  pinion  also  increases 
proportionately.  This  cc|ualizes  the  pressure  and  wear  on 
the  two  sides  of  the' Vs. 

For  the  convenience  of  the  operator,  planer  work  is  usually 
placed  close  to  the  oj)erating,  or  .so-called  right  hand  side  of 
the  machine.     It  i>  tliercfore  desiraljle  that  the  line  of  action 


of  the  driving  force  .should  lx»  placed  slightly  toward  the 
right  hand  side  of  the  maciiine,  so  that  the  lines  of  action 
of  the  cutting  tool  and  the  driving  force  shall  coincide  as 
nearly  as  possible.     The  rack  is  accordingly  so  placed. 

The  table  rack  is  cut  with  a  low  pressure  angle,  thus 
greatly  reducing  the  tendency  of  the  bull  gear  to  lift  the  table 
and  making  hold  down  gibs  or  other  devices  for  preventing 
this  action  unnecessar\-.  In  order  to  ol)tain  ma.ximum  tor- 
sional stiffness,  reduce  the  strain  on  the  sliafts.  and  insure 
concentricity  of  the  gears,  tlie  gears  are  not  keyed  to  the 
shafts  but  are  pressed  on  and  keyed  to  the  pinion  bosses. 
The  gear  teeth  are  then  cut,  thus  insuring  not  only  rigid  and 
j)ermanent  connection,  Imt  as  nearl\-  as  ma)-  be  aljsolute 
truth  of  mounting. 

To  insure  correct  tootli  action,  teeth  of  true  involute  form, 
cut  by  a  generating  [)roccss.  are  employed.  This  special  form 
of  tooth  is  distinguished  by  its  full  length,  low  j>ro>sure  angle, 
short  arc  of  approach  and  very  long  angle  of  action.  The 
last  feature  greatly  increases  the  number  of  teeth  in  simul- 
taneous contact,  reduces  the  specific  pressure  at  the  lines  of 
contact,  gives  large  and  strong  pinions,  great  smoothness  of 
action,  long  life  and  ([uiet  action,  and  produces  work  of  great 
smoothness  and  ac(urac\  of  finish. 


\\  elding  Sets  for  Medium  and  Hea\  y  Duty 


Two  tyj)es  of  gasoline  engine-driven  arc  welding  .sets, 
one  for  medium  or  intermittent  duty,  and  the  other 
for  heavv  dutv.  have  been  developed  recentlv  bv  the 
(ieneral  Electric  Company,  Schenectady.  N.  V.  li(jth  outfits 
are  wc*ll  a(lai)ted  to  indu.strial  plants  where  the  worl^  to  be 
done  is  kxated  in  odd  places  and  is  not  sufficient  to  warrant 
the  installaticn  of  ])ernianent  etjuipments.     Their  ])artitul:ir 


Fig.    1 — General    Electric    Arc    Welding    Generator    for    Intermittent 
Duty   Driven   by  20-Hp.,   Four-Cylinder  Gasoline    Engine 

field,  however,  is  in  places  where  electric  power  is  either 
unavailable,  inconvenient  or  costly  to  bring  to  the  work, 
as  at  outlying  j)oints  on  railroads. 

The  medium  duty  ec|uipment  sluiwn  in  Fig.  1  was  de- 
signed particularly  for  intermittent  duty.  The  generating 
unit  consists  of  a  type  WD  10-4  kw.,'l2()0  r.p.m.,  6()/2U 
volt,  200  ampere  generator,  directly  connected  by  a  llexible 
coupling  to  a  Matthews,  Model  F,  four-c\  Under,  four-cycle, 
20-hp.  gasoline  engine.  The  engine,  radiator,  generator  and 
welding  panel  are  asseml)led  on  a  rigid  cast  iron  liase  which 
in  turn  is  mounted  on  wooden  skids.  The  set  is  86  in.  long, 
28  in.  wide,  and  has  a  net  weight  of  about  2,000  11)..  making 
;i  light  and  comjjact  affair  to  move  about.  The  gasoline 
engine  used  with  this  outfit  has  been  especially  adapted  to 
the  ref|uirements  of  intermittent  welding  service.  It  is  of 
the  overhead  valve  type,  the  cylinders  being  cast  in  bhxk 
with  the  upi>er  half  of  the  crank  case.     The  lubrication  is 


a  combination  of  spla>h  and  force  feid.  except  where  special 
conditions  re<juire  the  additi(>n  of  a  [>ump  which  is  driven 
b\   the  accessory  shaft. 

1  he  generator  is  self-exciting  and  regulating,  giving  prac- 
tically constant  energy  throughout  the  working  range.  It 
gives  a  -no  load,  or  striking  voltage  of  OO  which  automatically 
decreases  to  the  proper  welding  voltage  (usually  18  to  20 
volts)  when  the  arc  is  struck.  It  is  driven  at  a  speed  of 
1200  r.p.m.,  has  a  normal  output  of  4  kw.  and  delivers  a 
maximum  wtJrking  current  of  2oO  am])eres.  The  panel  car- 
ries the  generator  field  rheostat  and  series  field  dial  switch 
Ity  which  tiie  current  can  l)e  adju>te(l  from  200  to  75  amperes 
in  2.^  ampere  steps.  .\  reactor  choke  coil  mounted  on  the 
set  and  connected  in  the  welding  circuit  protects  the  gene- 
rator from  current  .-urges. 

Ihe  heavv  dut\    c(|uii)ment   (Fig.   2.)   can  ije  arranged  to 


Fig.    2 — Heavy    Duty.    Arc    Wejding    Set.    Driven    by    20-Hp.,    Two- 
Cylinder    Kerosene    Engine 


supply  either  one  or  two  welding  circuits.  It  c'onsi>ts  ordi- 
narily of  a  20-hp.  two-cylinder  ojij)osed  Kelial)le  gasoline  en- 
gine, a  type  WI)  9  generator  and  welding  panel,  the  whole 
mounted  on  a  welded  structural  steel  base  with  a  net  weight 
of  2.400  lb.  for  the  single  ojierator  ecjuipment  and  .^,200  lb. 
for  the  double  operator  equipment. 

The  gasoline  engine  is  designed  for  continuous  operation 
at  rated  outjiut.  Careful  Ijalancing  practically  eliminates 
vibration  and  the  horizontal  cylinder  and  relatively  .Miiall  fly- 
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wheel  makes  possible  a  compact  assembly  with  the  rest  of 
the  outfit.  It  is  said  to  run  on  kerosene,  distillate,  gasoline 
natural  or  artificial  gas,   with  a   fuel  consumption   per 


or 


brake  horsepower  not  exceeding  one  pint  of  kerosene,  dis- 
tillate or  gasoline,  10  to  12  cans  of  natural  gas,  or  17  to  22 
ft  of  average  illuminating  coal  gas. 
C  •  The  generator  is  driven  by  a  silent  chain  running  in  oil. 


and  except  for  the  speed,  its  characteristics  are  similar. to  the 
WD  10  generator  which  forms  part  of  the  medium  duty  out- 
fits. The  speed  is  1750  r.p.m.  instead  of  1200  r.p.m,  and 
the  motors  differ  somewhat  in  the  windings  because  of  the 
difference  in  speed  and  service  requirements.  An  ammeter 
is  mounted  on  the  panel  of  each  heavy  duty  equipment,  but 
in  other  respects  they  are  identical  with  the  medium  duty  sets. 


^^^^^^^  One  Hundred-Ton  Locomotive  Shop  Truck 

WHERE  tlie  Whiting  hoist  is  used  for  wheeling  and  The  truck  is  designed  for  a  load  of  100  tons  with  a  liberal 

unwheeling  locomotives  it  is  customary  to  provide  factor  of  safety  and  its  rugged  construction  makes  it  of  spe- 
some  form  of  four-wheel  truck  applied  to  the  rails  cial  value  for  the  purpose  for  which  it  was  designed, 
under  the  front  and  back  ends  of  the  locomotive  for  its  sub- 
sequent movement  to  the  place  where  repairs  are  to  be  made. 
It  is  essential  that  these  trucks  be  of  extremely  rugged  con- 
struction and  so  designed  as  to  eliminate  friction  as  far  as 
possible  and  make  movement  of  the  locomotive  reasonably 
easy.  The  truck  shown  in  the  illustration  has  been  de- 
veloped primarily  for  this  purpose  by  the  Whiting  Corpora- 
tion, Harvey,  111.,  but  may  also  be  used  to  advantage  for 
transferring  unwheeled  locomotives  where  cranes  are  em- 
ployed for  the  purpose  of  unwheeling. 

The  sides  of  the  truck  are  heavy  steel  castings  connected 
by  structural  members  to  form  a  rugged  unit.  The  frame  is 
mounted  on  a  steel  axle  provided  with  heavy  steel  wheels. 
Special  attention  has  been  paid  to  the  design  of  the  l)earings, 
which  are  of  liberal  size  and  lubricated  in  such  a  way  as  to  re- 
duce friction  as  much  as  possible.  This  is  an  important  point.  Whiting  ioo-Ton  Locomotive  Shop  Truci< 


Hose  Dismantling  and  Assembling  Machine 


THE  machine  illustrated  has  been  designed  for  the  single 
purpose  of  dismantling  and  assembling  air,  signal  and 
steam  hose  used  in  railroad  service.  It  is  a  self-con- 
tained, air-operated  machine,  which  needs  no  special  foun- 
dation and  can  be  set  up  on  the  shop  floor,  under  a  shed  or 
in  any  location  convenient  to  an  air  line  with  from  85  to 
100  lb.  pressure. 

The  machine  consists  of  body  A  ( Fig.  1 ) ,  mounted  on  three 


pairs  of  legs,  and  equipped  with  three  cylinders;  cylinder  B, 
operating  the  special  shear  knives  C  for  cutting  clamp  bolts ; 
the  main  cylinder  D  for  operating  cross-heads  E  and  F 
which  carry  the  dismantling  and  assembling  tools;  and  cyl- 
inder /  (Fig.  2)  in  the  rear  of  the  machine  for  operating 
the  head  G.  This  head  clamps  old  hose  for  stripping  (Fig. 
3)  and  with  the  trough  jaws  H  and  /  (Fig.  4)  holds  new 
hose  in  alinement  for  assembling.    A  bumper  box  which  ab- 


Fig.    1 — General    View   of  Covington    Machine  for   Dismantling  and  Assembling  Air,  Signal  and  Steam  l-iose 
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sorbs  the  shock  when  stripping  old  hose  is  shown  at  K 
(Fig.  1). 

With  this  machine,  which  is  heavily  built  for  hard  and  con- 
stant service,  nipples,  couplings  and  clamps  are  stripped  from 
old  hose  and  assembled  on  new  hose  over  and  over  again.  No 
fittings  are  injured  in  any  way,  the  only  loss  being  the  clamp 
bolts  which  are  cut  in  dismantling,  and  these  bolts,  due  to 
rust,  are  scrap  in  any  case. 

The  Dismantling  Operation 

The  operation  of  the  machine  for  stripping  old  hose  is 
as  follows:     Referring  to  Fig.   1,  clamp  bolts  are  first  cut 


Fig.    2 — Rear    View    Showing    Cylinder    Which    Operates    Hose 

Clamping  Head 

under  special  shear  knives  C  without  injury  to  hose  clamps, 
the  valve  controlling  this  operation  being  operated  by  the 
foot  treadle  L,  thus  leaving  both  hands  free  to  hold  the  hose. 
On  a  test,  one  operator  is  said  to  have  cut  both  clamp  bolts 
from  140  hose  in  20  min.  * 

After  cutting  the  clamp  bolts,  the  nipple  end  of  the  hose 
is  placed  over  the  nipple  puller  M,  which  can  be  placed  in 


air  to  the  cylinder  D;  both  crossheads  draw  back  at  the  same 
time,  pulling  out  both  nipple  and  coupling  together  with  the 
clamps  without  injury  to  fittings  or  clamps.  The  whole 
operation  requires  less  time  than  it  takes  to  describe  it  and 
one  operator  is  said  to  have  dismantled  140  hose  in  40  min. 

The  operation  of  stripping  air,  signal  or  steam  hose  is 
exactly  the  same,  the  changes  in  tools  for  different  hose  be- 
ing made  very  quickly.  The  pins  R  (Fig.  1)  being  pushed 
out,  the  tools  already  in  the  crosshead  can  be  removed  and 
others  substituted. 

Air  and  signal  hose  are  handled  by  the  same  coupling 
puller;  for  steam,  the  coupling  puller  S  is  used.  The  same 
nipple  puller  M  for  air  and  steam  hose  is  used;  for  signal 
hose,  the  one  at  T  is  substituted.  Many  hose  are  cut  or 
pulled  in  two  parts  making  short  ends.  These  are  handled 
as  easily  by  the  Covington  machine  as  whole  hose,  by  using 
the  short  end  pullers  U. 

Assembling  New  Hose  and  Fitting? 

In  assembling,  special  trough  jaws  H  and  /  (Fig.  4)  are 
placed  over  the  serrations  on  the  clamp  head  G  and  clamp 
block  on  the  frame.  A  new  hose  is  laid  in  this  trough  and 
the  operating  lever  Q  pushed  to  the  right,  bringing  the  head 
G  with  trough  H,  down  on  block  /  holding  the  new  hose 
straight  and  in  line  without  any  clamping  which  would  pos- 
sibly injure  the  hose. 

The  hose  clamps  are  placed  in  position,  the  nipple  cen- 
tered and  held  on  plug  X  and  the  coupling  placed  in  the  fix- 
ture Y.  The  ends  of  the  fittings  are  swabbed  with  rubber 
cement  as  usual,  then  the  operating  lever  A^  is  moved  to  the 
left,  bringing  both  crossheads  £  and  F  towards  the  center  of 
the  machine,  forcing  both  fittings  into  the  hose  at  the  same 
time.  Due  to  the  centering  devices  for  both  the  hose  and  fit- 
tings, no  injury  is  done  to  new  hose.  ,A11  heads  are  then 
released  and  the  hose  clamp?  brought  together  by  means  of 
the  handwheels  V  and  jaws  Z  (better  shown  in  Fig.  2).  The 
clamp  bolts  are  then  put  in  place  and  nuts  screwed  on,  thus 
completing  the  assembling  operation. 

The  speed  of  the  machine  depends  largely  on  the  opera- 
tor's willingness  to  work.  On  a  test,  an  op>erator  cut  the 
clamp  bolts  and  dismantled  140  air  hose  in  60  min.  Out  of 
the  140  hose,  15  short  ends  were  pulled  due  to  bursted  hose 
pulling  in  lialf,  necessitating  using  the  short  end  puller.  The 
time  taken  to  cut  the  clamp  bolts  from  140  hose  was  20  min. ; 


Fig.  3 — Machine  Equipped  for  Stripping  Clamps  and  Fittings 

crosshead  F ;  the  operating  lever  N  is  moved  to  the  left, 
bringing  crossheads  E  and  F  toward  the  center  of  the 
machine.  The  coupling  end  of  the  hose  is  then  dropped  into 
the  coupling  puller  O  placed  in  crosshead  E;  both  clamp 
pullers  P  are  dropped  down  over  the  hose  in  back  of  the 
clamps;  the  operating  lever  Q  for  the  damp  cylinder  is 
movetd  to  the  right  clamping  the  old  hose  between  serrated 
head  G  and  a  serrated  block  on  the  frame,  as  shown  in  Fig. 
3.    The  separating  lever  N  is  moved  to  the  right  admitting 


Fig.   4 — Arrangement  for   Assembling    Hose,    Clamps   and    Fitting* 

to  dismantle  the  140  hose,  40  min.  In  the  pile  of  couplings, 
nipples  and  clamps  not  one  was  injured  in  any  way,  but  all 
were  ready  to  be  cleaned  and  assembled  into  new  lengths 
of  hose. 

In  the  assembling  test  one  operator  took  the  new  lengths 
of  hose,  put  on  clamps,  forced  the  coupling  and  nipple  in 
the  new  hose,  squeezed  up  the  clamj>s,  inserted  clamp  bolts 
and  put  on  the  nuts  of  30  air  hose  ready  for  ser^'ice  in  60 
min.    The  time  taken  to  assemble  each  hose  ready  for  clamp 
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wheel  makes  possible  a  compact  assembly  with  the  rest  of 
the  outtit.  It  is  said  to  run  on  kerosene,  distillate,  gasoline 
or  natural  or  artificial  gas,  with  a  fuel  consumption  per 
brake  horsepower  not  exceeding  one  pint  of  kerosene,  dis- 
tillate or  gasoline,  10  to  12  cans  of  natural  gas,  or  17  to  22 
ft.  of  average  illuminating  coal  gas. 

The  generator  is  driven  bv  a  silent  chain  running  in  oil, 


and  except  for  tiie  speed,  its  characteristics  are  similar  to  the 
WD  10  generator  which  forms  part  of  the  medium  duty  out- 
fits. The  speed  is  1750  r.p.m.  instead  of  1200  r.p.m,  and 
the  motors  differ  somewhat  in  the  windings  because  of  the 
difference  in  speed  and  .'service  recjuirements.  An  ammeter 
is  mounted  on  the  panel  of  each  heavy  duty  equipment,  but 
in  other  respects  they  are  identical  with  the  medium  duty  sets. 


One  Hundred-Ton  Locomoti\e  Shop  Truck 


WHl'.RK  the  \A'hiting  hoist  is  used  for  wheeling  and 
unwheeling  huomotives  it  is  customary  to  provide 
Mjme  form  of  four-wheel  truck  applietl  to  the  rails 
under  the  front  and  back  ends  of  the  locomotive  for  its  sub- 
sei|uent  movement  to  the  place  where  repairs  are  to  be  made. 
It  is  essential  that  thes.-  trucks  l)e  of  extremely  rugged  con- 
struction and  «o  (le.-igned  as  to  eliminate  friction  as  far  as 
pos->i!»le  and  make  movement  of  the  hxomotive  reasonably 
easy.  The  truck  shown  in  the  illustration  has  l)een  de- 
veloj)ed  primarily  for  thi-  purpose  by  the  Whiting  Corpora- 
tion. Harvey,  111.,  Imt  n.a\'  also  be  u.-^ed  to  advantage  for 
transferring  unv.heeled  ]oc(!motives  where  cranes  are  em- 
ployed for  tlie  purpose  of  unwheeling. 

The  sides  of  the  truck  are  heavy  steel  castings  connected 
bv  structural  members  to  form  a  rugged  unit.  'Ihe  frame  is 
mounted  on  a  steel  axle  provided  with  heavy  steel  wheel<. 
SjK'cial  attiTition  ha^  beea  |)ai(l  to  tin-  design  of  the  bearing"-. 
which  are  of  lil)eral  si/e  and  lubricated  in  such  a  way  as  to  re- 
duce friction  as  much  a-:  po<*il)le.  This  is  an  important  point. 


The  truck  is  designed  for  a  load  of  100  tons  with  a  liberal 
factor  of  safety  and  its  rugged  construction  makes  it  of  spe- 
t  ial  value  for  the  purpo.<e  for  which  it  was  designed. 


Whiting   100-Ton   Locomotive  Shop  Truck 


T 


;  Hose  Dismantling  and  Assembling  Machine 

HK  machine  illustrated  has  been  designed  for  the  single      i)air>  of  leg-,  and  etiuipped  with  three  cylinder.^;  cylinder  B, 
purjx)sc  of  dismantling  and  assemliling  air.  signal  and      operating  the  s])ecial  shear  knives  ('  for  cutting  clamp  bolts; 


steam  hose  used  in  railroad  service.  It  is  a  self-con- 
tained, air-ojxTated  machine,  which  needs  no  special  foun- 
dation and  can  be  >et  u|)  on  the  >hop  tl(x>r,  under  a  shed  or 
ill  any  location  convenient  to  an  air  line  with  from  85  to 
100  II).  pressure.    . 

The  machine  loii-ist-  of  b(Klv  .1  (  Fii^.  1  ).  mounti«l  on  three 


the  main  cylinder  I)  for  oj)erating  cross-heads  E  and  F 
whidi  carr\-  the  (hsmantling  and  as.»eml)ling  tools;  and  cyl- 
inder /  (Fig.  2)  in  the  rear  of  the  madiine  for  operating 
the  head  (/.  This  head  clamps  old  hose  for  stripjMng  (Fig. 
.>)  and  with  the  trough  ja\\>  //  and  J  (Fig.  4)  holds  new 
ho-e  in  abnement  for  a>si'mbling.     A  l)umj>er  box  which  ab- 


^ 


Fig.    1-^General    View    of    Covington    Machine    for    Dismantling  and  Assembling  Air.  Signal  and  Steam   Hose 
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sorbs  the   shock   when   strij)[)ing   old   hose   is   shown   at  A' 
(Fig.  1).  ;   .   . 

With  this  macliine,  which  is  heavily  built  for  hard  and  con- 
stant service,  nipples,  couplings  and  clamps  are  stripped  from 
old  ho.se  and  asseml)led  on  new  hose  over  and  over  again.  No 
fittings  are  injured  in  any  way,  the  only  loss  being  the  clamp 
bolts  which  are  cut  in  dismantling,  and  these  bolts,  due  to 
rust,  are  scrap  in  any  ca.se. 

The  DiMiiuntling  Operation 

The  operation  of  the  machine  for  strij)ping  old  hose  is 
as  follow-^:      KefiTring  to  Fig.    1.  clamp  bolts  are  first  cut 


Fig.    2 — Rear    View    Showing    Cylinder    Which    Operates    Hose 

Clamping   Head 

under  .special  shear  knives  C  without  injury  to  hose  clami)s. 
the  valve  controlling  this  ojx.'ration  being  oi)erated  l)v  the 
foot  treadle  L,  thus  leaving  ix)th  hands  free  to  hold  the  hc.<e. 
On  a  test,  one  oi)erator  is  said  to  have  cut  both  clamp  bolts 
from  140  ho.se  in  20  min. 

After  cutting  the  clamp  bolts,  the  nij)ple  end  of  the  hose 
is  placed  over  the  nipple  puller"  .1/,  which  can  be  placed  in 


Fig.   3 — Machine   Equipped   for  Stripping  Clamps  and   Fittings 

crosshead  /•";  the  operating  lever  X  is  moved  to  the  left, 
bringing'  crosslieads  K  and  /'"  toward  tlie  center  of  the 
machine.  The  coujjling  end  of  the  hose  is  then  drojijxxl  into 
the  cou|)ling  puller  O  placed  in  crosshead  E;  both  clamp 
pullers  P  are  drojijied  down  over  the  hose  in  back  of  the 
clamps;  the  operating  lever  Q  for  the  clamp  cylinder  is  . 
moved  to  the  right  clamping  the  old  hose  between  serrated 
head  C  and  a  serrated  block  on  the  frame,  as  shown  in  Fig. 
S.     The  .^^eparating  lever  A'  is  moved  to  the  right  admitting 


air  to  the  cylinder  I):  both  crossheacls  diaw  back  at  thV  same 
time,  pulling  out  both  nipple  and  coui>ling  together  wnh  the 
clamj)s  without  injury  to  tittings  or  clamj)S.  The  whole 
oj)eration  re(|uires  h-ss  time  tlian  it  takes  to  dcscril>e  it  arid 
one  operator  is  said  to  have  di>mantled  14('  hose  in  4(i  min. 

Tlic  operation  of  stripping  air,  signal  or  >team  hose  is 
exactly  the  same,  the  changes  in  tools  for  difterent  \n>>t'  be- 
ing made  very  quickl\'.  The  pins  A'  (Fig.  1)  being  pu>hed 
out,  the  tools  already  in  the  krosshead  can  Ijc  removed  and 
others  substituted. 

Air  and  signal  hose  are  handled  by  the  same  coupling 
]>uller:  for  >team.  the  coupling  i)uller  .V  is  used.  The  -ame 
ni|)ple  puller  M  for  air  and  steam  hose  is  u-ed;  for  signal 
hose,  the  one  at  T  is  substituted.  Many  hose  are  cut  or 
])ulled  in  two  parts  making  short  ends.  These  arc  handled 
as  easily  by  the  Covington  machine  a>  wh<»le  hose,  by  using 
the  short  end  pullers  U. 

Assemhling  New  Hose  an«]  Fittings 

In  assimbling,  sj)ecial  trough  iaw>  //  and  J  (Fig.  4)  are 
olaced  over  the  .serrations  on  the  clamp  head  (»'  and  clamp 
Mock  on  the  frame.  A  new  ho>e  is  laid' in  thi-^  trough  and  . 
tlK  operating  lever  (>  pushed  to  the  right,  bringing  the  head 
(/  with  trough  //.  down  on  Idock  /  holding  the  new  hose 
-traight  and  in  line  witlu)ut  any  clamj)ing  which  would  pos- 
sibly injure  the  ho.-ic. 

1  he  hose  clamps  are  placed  in  position,  the  nipple  cen- 
tered and  held  on  i)lug  A'  and  tin-  coujding  placed  in  the  fix- 
lure  V.  The  ends  of  the  fitting-  are  swabbed  with  rubl)er 
cement  as  usual,  then  the  operating  lever  A'  is  moved  to  the 
left,  bringing  both  cros.>;heads  /:  and  F  towards  the  center  of 
the  machine,  forcing  both  fittings  into  the  hose  at  the  same 
time.'  Due  to  the  centering  device>  for  both  the  hose  and  fit- 
tings, no  injury  is  done  to  new  hose.  All  head.->  are  then 
released  and  the  ho*e  clamps  brought  together  by  means  of 
the  handwheels  V  and  jaws  /  (better  shown  in  Fig.  2).  The 
clamp  bolts  are  then  put  in  ])lace  and  nut-^  screwed  on.  thus 
completing  the  as^^embling  operation. 

The  speed  of  the  machine  (Lpend>  largely  on  the  ojX'ra- 
tor's  willingness  to  work.  On  a  le-t.  an  operator  cut  the 
(lamp  bolt-  and  dismantled  140  air  ho>e  in  60  min.  Out  of 
the  140  h()>e,  1.^  >lu)rt  ends  were  pulled  due  to  bur-ted  hose 
j lulling  in  half,  necessitating  using  the  short  end  puller.  TFie 
lime  taken  to  cut  the  clamj)  bolts  from  140  hose  was  20  min. ; 


Fig.    4 — Arrangement    for    Assembling     Hose,    Clamps    and     Fittings 

to  tlismantle  the  140  hose,  40  min.  In  the  pile  of  couplings, 
nipj)les  and  clamps  not  one  wa-  injured  in  any  way,  Ijut  all 
were  read}-  to  be  cleaned  and  asseml)led  into  new  lengths 
of  hose. 

In  the  assembling  test  one  o]ierator  took  the  new  lengths 
of  hose,  j)ut,-9n  clamps,  forced  the  coupling  and  nipple  ia 
the  new  ho.s^,  squeezed  up  the  clamps,  inserted  damp  bolts 
and  put  on  the  nuts  of  M)  air  hose  ready  for  service  in  60 
min.    The  time  taken  to  assemble  each  hose  ready  for  clamp 
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•  bolts  averaged  30  sec,  and  the  balance  of  the  time,  or  1^ 
min.  for  each  hose  was  taken  in  squeezing  up  clamps,  put- 
ting in  bolts  and  running  up  the  nuts.  Most  of  the  time  is 
consumed  in  putting  in  the  clamp  bolts  on  the  assembling 

"^  operation. 

^^  The  dismantling  can  be  speeded  up  when  great  quantities 

of  hose  are  handled  by  having  one  operator  on  the  shear 

end  cutting  clamp  bolts,  while  another  operator  is  stripping 

the  hose,  as  each  operation  is  independent.     This,  however, 


is  hardly  necessar}-  since,  as  shown  by  the  test,  the  rapidity 
is  such  that  one  man  can  usually  handle,  unassisted,  all  the 
work  of  this  nature  in  the  average  shop.  The  statement  is 
made  that  any  workman  of  average  ability  can  become  an 
experienced  operator  within  ten  days.  All  operating  levers 
and  handwheels  are  in  easy  reach  and  convenient  for  the 
operator.  The  Covington  hose  dismantling  and  assembling 
machine  is  manufactured  by  the  Covington  Machine  Com- 
pany, Inc.,  Covington,  Va. 


ti^^^:     V^^^^        Propeller-Type  Blower  of  Novel  Design 

THE  screw  blade,  propeller-type  blower,  shown  in  the      main  and  individual  room  or  tunnel  ventilation,  air  heating 
illustration,  is  made  by  the  Coppus  Engineering  &   '  and  drying  installations,  cooling  of  electric  motors  and  gen- 
Equipment    Company,    Worcester,    Mass.,    the    prin-     erators,  ventilation  of  factories,  boiler  rooms,  etc. 
cipal  new   feature  of  this  design  being  a  stationary  guide 
vane  beyond  the  propeller  so  arranged  that  the  air  current  on 
leaving  the  propeller  is  radially  subdivided  by  the  individual 
guide  vane  blades  and  taken  up  by  them  without  shock. 
These  blades  have  a  curvature  increasing  in  the  direction  of 
rotation  of  the  propeller  and  concentrate  the   air  current, 
giving  it  a  further  acceleration  inside  of  the  stationary  guide 
vanes  so  that  a  considerable  part  of  the  pressure  is  obtained 
in  the  latter.     The  end  thrust  is  therefore  mostly  taken  by 
the  stationary  guide  vane  casing. 

Moreover,  the  delivery  of  air  in  this  blower  is  parallel  to 
the  axis.  In  other  words,  the  air  leaves  in  the  same  direc- 
tion as  it  enters  and  in  the  case  of  long  pipes  subject  to  leak- 
age two  or  more  blowers  can  be  installed  between  the  ends, 
thus  delivering  a  positive  flow  of  air  at  low  pressure  and 
small  resultant  leakage.  It  is  claimed  for  this  propeller 
blower  that  its  efficiency  runs  up  to  80  per  cent;  that  the 
power  consumption  at  constant  speed  is  practically  unaffect- 
ed by  variations  in  air  delivery  or  pressure  and  that  the 
blower  can  operate  against  pressures  up  to  eight  inches  of 
water.      On    account    of    these    advantages,    the    blower    is 

adapted    to    use    in    providing    forced    draft,    induced    draft,     The  Coppus  Blower  Receive,  and  Delivers  Air  Parallel  to  the  Axi. 


Overhead  Handling  System  Lowers  Shop  Costs 


i 


I 


N  the  efforts  towards  reducing  costs  of  railway  shop  opera- 
tion mechanical  devices  are  taking  an  important  part. 
In  repair  shops,  machine  shops,  etc.,   where  floor  space 


The  Curves  In  the   Rail   Illustrate  the   Flexibility  of  the  Tramrail 

System 

is  at  a  premium  the  overhead  methods  of  handling — cranes, 

monorails,  tramrails,  etc. — offer  important  advantages.     For 

:;■       use  in  such  shops  the  Cleveland  Crane  &  Engineering  Com- 


pany, Wickliffe,  Ohio,  has  developed  a  tramrail  which  may 
also  be  used  with  success  in  freight  terminals  where  the  over- 
head method  provides  the  answer  to  the  handling  problem. 

The  feature  of  this  system,  which  is  the  flexibility  of  the 
installation  of  the  rail,  is  evidenced  by  the  methods  of  sus- 
pension. These  consist  of  hanger  rods,  brackets  and  rail 
clamps  which  can  be  attached  to  the  purlins  of  a  building  or 
almost  any  support  available.  For  all  loads  up  to  the  maxi- 
mum capacity  of  two  tons  the  rail  support  clamps  are  placed 
three  feet  apart. 

The  system  is  standardized  and  a  mechanic  can  layout, 
order  and  install  the  rail,  rail  fittings,  switches,  turntables, 
carriers,  etc.  By  the  use  of  cold  bends  in  the  rail  any  curve 
down  to  a  4-ft.  radius  can  be  made  without  sacrifice  of 
safety.  The  bend  is  easily  made  by  the  use  of  a  special 
bending  device. 

Like  the  other  units  of  the  system,  the  switches  designed 
for  this  tramrail  are  standard.  The  same  switch  is  installed 
for  hand  power  or  electric  operation,  thus  permitting  a  hand 
power  system  to  be  electrified  at  any  time.  In  this  switch, 
both  the  stationary  and  movable  rail  are  held  in  firm  con- 
tact, eliminating  the  open  space  at  the  point  where  the  rails 
join.  Safety  has  been  given  special  attention  with  the  result 
that  the  instant  a  switch  is  opened  a  safety  stop  drops  on 
the  rail,  preventing  the  carrier  from  passing  that  point. 
When  the  switch  is  in  position  it  is  automatically  locked, 
thus  preventing  the  carrier  and   its  load   from  sliding  the 
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switch  out  of  alinement.  When  additional  safety  is  desired, 
the  installation  of  trolley  wire  insulator  makes  it  impossible 
for  an  electrically  driven  carrier  to  run  at  full  speed  against 
a  safety  stop  or  open  switch. 

In  an  installation  it  is  often  found  necessary  to  install  Xhe 
rail  at  different  levels.  This  means  that  the  carriers  must 
negotiate  a  grade.  Up  to  a  grade  of  12.5  per  cent  the  elec- 
trically driven  carrier  has  ample  power  to  operate  with  its 
full  load.  This  makes  the  employment  of  a  brake  essential, 
which  is  fully  met  by  a  foot  brake  which  is  provided  only 
on  carriers  traveling  a  grade.  Where  the  difference  in  levels 
is  greater  than  it  is  practical  to  climb,  an  ordinary  freight 
elevator  is  installed  with  the  tramrail.  This  method  safely 
lifts  or  lowers  the  carrier  and  load  to  the  desired  level  with- 
out rehandling  and  requires  but  one  man. 

'^By  the  use  of  a  central  control  system  several  carriers  can 
be  operated  by  one  man.     Where  an  unobstructed  view  of 


the  system  is  not  possible,  the  operator  is  informed  as  to  the 
location  of  the  carriers  he  controls  by  signal  lights  on  a  board 
before  him.  With  this  arrangement  the  dispatcher  can 
switch  the  carrier  to  any  track  or  location  desired. 

Through  combinations  1,200  types  of  carriers  are  pos- 
sible with  the  standard  equipment.  An  important  innova- 
tion of  this  system  is  the  manner  of  installing  the  tramrail 
transfer  bridge  which  gives  accessibility  to  every  point  on 
the  floor.  A  standard  rail,  installed  along  the  length  of 
the  building  on  both  sides,  forms  the  runway  for  the  trans- 
fer bridge  which  permits  the  carriers  to  operate  from  the 
tramrail  track  onto  the  bridge.  Working  parts  are  fully  en- 
closed so  that  fumes,  moisture  and  dirt  cannot  shwlen  their 
life.  The  ball  bearings  and  other  bearings  of  bronze  graphite 
inserted  bushings  with  ample  provision  for  self  lubrication 
are  so  placed  that  if  it  l^ecwnes  necessary  to  remove  them 
they  are  readily  accessible.  '•" 


New  Type  of  Spiral  Boiler  Tubes  Developed  in  Sweeden 


SPIRAL  boiler  tubes  of  round  section  and  of  a  form  which 
might  be  called  a  single  thread  of  small  pitch  have  been 
used  to  a  limited  extent  in  European  locomotives  for 
many  years.   While  they  have  often  shown  economies  during 
tests,  they  have  frequently  failed  to  maintain  such  economies 
after  continued  service  and  their  use  has  been  discontinued  in 


'Ess"   Spiral    Boiler  Tube 


most  places.  The  reason  for  their  failure  to  meet  expectations 
is  apparently  due  to  a  large  extent  to  their  form  and  the 
small  pitch  which  considerably  increase  the  resistance  to  the 
passage  of  the  smoke  gases  and  in  addition  afford  pockets 


manufactured  by  the  Uddeholms  Aktiebolag,  Uddeholm, 
Sweden.  As  will  be  noted  frcMn  the  illustration,  the  cross- 
section  is  of  a  circular  form  broken  by  three  wave-like 
recesses  while  the  pitch  is  about  eight  inches.  This  form 
offers  less  frictional  resistance  to  the  gases  than  the  older 
form  of  spiral,  has  90  per  cent  of  the  cross-sectional  area 
of  the  round  tube  and  a  slightly  greater  heating  surface. 
It  imparts  to  the  gcses  a  rapidly  w^hirling  motion  and  experi- 
ence has  shown  that  it  is  practically  self-cleaning. 

It  is  also  claimed  that  this  form  of  tube  is  a  reliable  spark 
extinguisher,  the  larger  particles  being  broken  up  during 
their  passage  through  the  tubes.  Several  hundred  coal-burn- 
ing locomotives  equipp)ed  with  these  tubes  are  operated  in 
Sweden  without  other  spark  arresters,  although  with  low 
exhaust  nozzles  a  small  deflector  is  attached  to  the  front  tube 
sheet.  This  practice  is  possible  with  the  rates  of  combustion 
and  amount  of  draft  there  used  even  though  the  same  practice 
could  not  be  followed  under  the  conditions  prevailing  in 
American  locomotive  operation. 

In  superheated  steam  locomotives  the  flow  of  gases  must 
be  properly  divided  between  the  small  heating  tubes  and  the 
large  flues  containing  the  superheater  elements  in  order  that 
the  desired  degree  of  superheat  may  be  obtained.    In  loco- 


CoMPARATivE  Results  of  Boiler  Tube  Tests 


Locomotive    type .  ...-  .'  -         0-6-0  y 

Service    i.       •  .    >  .'       Freight 

Weight  on   dmers :'■  ■■  .    ;     70,350  lb. 

Total  weight  of  engines =.  70,350  lb. 

Cylinders,  diameter  and  stroke...     ■  -       17  in.  by  24  in 

Grate   area ;  15.1   sq.  ft. 

Tubes,    number   and  diameter .v  '  ' .  :   .,    186-1?^   in. 

Flues,  number  and  diameter ...'•  

Tubes  and  flues,  length. ........ .;'.'  "■"'-'.   9. ft. 

Test    number 1 

Kind   of  tubes. Plain    u    . 

Superheater    units 

Firebox     

Length   of   run 21')  mi'es 

Time   of   run.  . 1?  lir.  5^  min. 

Coal    burned Iti.Jl.' lb. 

Draft  in  smokebox   water  colv.nm.  .^ 

Temperature  gas  from  tubes t30  deg.  F. 

Temperature  gas  from  flues 

Boiler   water   temperature 351  deg.  F. 

Superheated  steam  temperature ...  

Water  evaporated  per  pound  of  fuel  6.73  lb. 

Increased  boiler  efficiency,  per  cent .  

Saving  in  fuel,  per  cent 


215-^ 


.9.ii»...    ;.'.v  ■'.. 
^:f'      2 

vj    .     Spiral 

219   miles 

13  hr.  1  i  min. 

8,162  lb. 

410  deg.  r. 

3'52deg."F". 


8.26  lb. 
22.8 
18.S 


3 

Plain      . 

Straight 

Copper 

210  miles 

13  hr.  22  min. 

13,944  lb. 

3 '4    in. 

545  deg.  F. 

507  deg.  F. 

358  deg.  F. 

504  deg.  F. 

8.4  lb. 


0-8-0 

Freight       - 

110,2.=i0  lb. 

'    ..   .. 

110,250   lb. 

-    ■, 

i   in.  bv   25 /« 

in. 

23.7   sq.    ft. 

127-174   in. 

21-5  in. 

13  it    11    in. 

'■..'^"      4"    '■  ■■ 

•s 

Spiral 

Spiral 

Straight 

■      Spiral 

Copper 

Steel 

219  miles 

219  miles 

13  hr.  22  min. 

13  hr.  22  min. 

11.851  lb. 

10,553  lb. 

2tV   in. 

2U   in. 

406  deg.  F. 

433  deg.  F. 

475  deg.  F. 

450  deg.  F. 

360  deg.  F. 

356  deg.  F. 

518  deg.  F. 

514  deg.  F. 

9.3   lb. 

10.1  lb. 

10.7 

20.2 

9.7 

16.8 

■::m- 


■-       .,              4-6-0 

..  '^^          Passenger             '•'; 

.-•.;         81,600 

lb.         •/••; 

■  :    .•         125.250 

lb.         :  ••. 

:..":■  20 V5  in.  by 

24  in.       :. 

25.8  sq. 

ft. 

127 -m 

in. 

■..:';              21-5    in.     -.'^     :  :\  ■ 

, -••   ;       13  ft.  11 

in. 

.'•^  V"-- 

7         ■• 

'       Plain 

Spiral 

•  ■  Straight 

Spiral 

:       Steel 

Copper 

■   209  miles 

209  miles 

6  hr.  24  min. 

6  hr.  24  min. 

7,687  lb. 

7.284  lb. 

3 'A  in. 

3-h  in. 

669  deg.  F. 

520  deg.  F. 

565  deg.  F. 

500  "deg.  F.  - 

374  deg.  F. 

372  deg.  F. 

536  deg.  F. 

559  deg.  F. 

-     8.06  1b. 

9.-il  lb. 

16.7 

14.4 

in  which  the  soot  lodges,  consequently  reducing  the  heating  motives   equipped    with    spiral   heating   tubes,    it   has   been 

efficiency  of  the  tubes.  found  advisable  to  twist  the  superheater  elements  into  a  screw 

In  an  endeavor  to  overcome  these  faults,  Nordling  and  shape,  two  or  three  turns  ordinarily  being  sufficient  for  Euro- 

Bengtzon  of  Amal,  Sweden,  brought  out  a  few  years  ago  a  pean  conditions.    By  so  doing  the  flow  of  gases  through  the 

new  form  of  spiral  tube  known  as  the  "Ess"  tube  which  is  tubes  and  flues,  is  equalized  and  a  rotating  action  is  also 
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imparted  to  the  gases  passing  through  the  superheater  flues,  freight  service.   In  all  cases  the  locomotives  compared  differed 

thus  adding  still  further  to  the  efficiency  of  the  boiler.  only  in   tubes  and  in   form  of  superheater  elements.    The 

Repeated  tests  have  been  made  with  both  saturated  steam  results  of  a  few  of  these  tests,  shown  in  tabulated  form, 

and  with  superheated  steam  locomotives  in  passenger  and  indicate  the  savings  obtained. 

Drop  Forged  Cutters  for  Wheel  Lathes  ^   -; 


K 


THE    forming   of   blanks    for  various   types   of  milling      that  the  only  work  required  to  finish  the  blank  is  a  cora- 
cutters  by  the  drop  forging  process  possesses  a  number     paratively  small  amount  of  grinding.    These  blanks  are  made 
of   advantages  over  the  use  of   full   size  bar   stock,     by  the  Forge  Products  Corporation,  Ann  Arbor,  Mich. 
."    Principal  among  these  may  be  mentioned  the  refinement  of 
*.",  structure  resulting  from  the  additional  working  of  the  ma- 
terial, the  attainment  of  a  higher  degree  of  homogeneity  in 
■    the  structure  of  the  material  than  is  possible  in  large  bar 
:     sections  and  the  saving  in  the  amount  of  material  removed 
,     in  the  finish. 

The  drop  forging  process  has  been  applied  with  similar 

advantages  to  the  manufacture  of  large  forming  tools   for 

^  wheel  lathes.      It  has  been  claimed  that  high   speed  steel 

-.    cannot  be  forged  in  this  manner  but  bold  indeed  is  the  man 

...  who  will  put  his  finger  on  any  single  operation  and  say  to 

"^  the  American  manufacturer,  "This  cannot  be  done.'     High 

..    speed   cutter   blanks   for  side  mills,   end   mills,   hobs   and 

..-many  special  tools  are  being  successfully  drop  forged.     The 

illustration  shows  a  drop  forged  wheel  lathe  forming  tool 

blank   A    and   the  finished   tool   B,    from    which    it   is   evident  view   of   cutter   Before  and   After  Grind  ng 


>v.- 


V^ 


HydrauHc  Driving  Box  and  Rod  Bushing  Press 


c  ■ 


.■.;1 


,•-<• 


THE  hydraulic  press  illustrated  has  been  developed  by  26  in.  One  pump  plunger  is  used,  approximately  five  horse- 
the  Niles-Bement-Pond  Company,  New  York,  as  a  power  being  required  to  drive  the  press.  The  base  plate  of 
quick,  and  convenient  means  of  pressing  brasses  into  the  100-ton  press  is  60  in.  in  length,  the  width  between  tie 
or  out  of  locomotive  driving  boxes.  It  is  also  particularly 
adapted  to  applying  and  removing  rod  brasses  and  other 
similar  work.  The  base  plate  for  supporting  the  work  is 
tied  to  the  cylinder  by  heavy  steel  tie  bolts.  The  ram  moves 
downward  by  hydraulic  pressure  from  a  power  driven  pump 
forming  part  of  the  machine. 

The  base  plate  is  planed  on  its  top  surface  and'  has  a  hole 
at  its  center  to  permit  the  passage  of  shafts  or  bushings 
which  are  being  pressed  out.  This  hole  can  be  made  to 
conform  in  shape  and  size  to  the  requirements  of  the  work. 
The  steel  tie  bolts  are  shouldered  to  maintain  the  distance 
between  the  base  plate  and  the  resistance  head. 

The  cylinder  is  lined  with  copper  expanded  into  place  and 
burnished.  The  piston  is  packed  with  cup  leather,  being 
tight  and  durable  and  causing  little  friction.  The  driving 
mechanism  is  mounted  on  the  cylinder  and  is  geared  to  a 
horizontal  shaft  which  drives  the  pump  located  at  the  side 
of  the  press  convenient  to  the  operator.  The  pump  has  one 
or  two  plungers  in  accordance  with  the  power  of  the  press. 
Safety  valves  are  provided  for  each  pump  plunger  and  can 
be  set  to  release  at  predetermined  pressures.  The  design 
of  the  pump  is  such  that  any  plunger  can  be  instantly  thrown 
into  or  out  of  operation.  A  hand  wheel  operates  a  release 
valve  which  when  opened  permits  the  water  to  flow  back 
into  the  pump  suction  tank,  provision  being  made  for  auto- 
matically raising  the  ram  upon  the  release  of  the  pressure. 
A  gage  is  provided  which  indicates  the  pressure  on  the  ram 
in  pounds  per  square  inch  and  the  total  pressure  in"  tons. 
The  drive  can  be  either  by  belt  through  tight  and  loose 
pulleys  or  by  direct  attached  constant  speed  motor  for  direct 
or  alternating  current. 

The  length  of  the  50-ton  press  base  plate  is  60  in.,  the 
width  between  tie  bolts  being  22^%  in.  The  stroke  of  the 
ram  is  13  in.  and  the  maximum  allowable  height  of  work  Niies-Bement-Pond  50.Ton  Press 
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bolts  being  28^  in.  The  stroke  of  the  ram,  as  in  the  case  The  100-ton  press  is  regularly  equipped  with  a  swiveling 
of  the  smaller  press,  i^l3  in.,  but  work  36  in.  high  can  be  crane  mounted  on  an  extension  of  the  base  plate  and  sup- 
accommodated  under  ^  ram.  Two  pump  plungers  are  used  porting  a  chain  hoist  of  2,000  lb.  capacity.  Such  a  crane 
^ndra.  7^-h.p.  motor  is  required  to  drive  the  press.  can  be  supplied  on  the  50-ton  press  to  order  only. 


Eight- Ifich^lectric  Bench  Grinder 


THE  Black  &  Decker  Mfg.  Company,  Baltimore,  Md., 
announces  a  new  model  grinder  known  as  the  Eight- 
Inch  Electric  Bench  Grinder.  This  is  a  substantial 
two-wheel  grinder,  driven  by  a  ^-h.p.  motor  of  the  uni- 
versal type  similar  to  motors  used  in  Black  &  Decker  port- 


Black    &    Decker    8-ln.    Bench    Grinder 


able  electric  drills.  It  operates  on  alternating  or  direct  cur- 
rent at  will.  Among  the  interesting  features  of  this  new 
model  is  the  arrangement  of  the  grinding  wheels,  which  are 
set  well  forward  of  the  motor  casing  and  arranged  so  that 
they  overhang  the  bench.  This  makes  it  possible  to  grind 
long  pieces  and  odd  shapes  with  unusual  facility  and  also 
makes  it  possible  to  wear  the  grinding  wheels  down  to  the 
clamp  washers,  thus  avoiding  wheel  wastage. 

The  motor  is  air-cooled  and  arranged  so  that  the  air  in- 
take is  located  12  in.  from  the  grinding  wheels  in  order  to 
reduce  the  possibility  of  grit  being  drawn  into  the  machine. 
The  machine  is  grease  lubricated  throughout. 

The  grinder  is  furnished  complete  with  two  grinding 
wheels,  one  coarse  and  one  fine,  8  in.  in  diameter  and  ^  in. 
wide;  two  wheel  guards,  two  adjustable  tool  rests,  an  electric 
cable  fitted  with  attachment  plug  and  switch.  A  grinder  of 
this  type  is  particularly  adapted  to  use  in  machine  shops, 
and  when  installed  at  convenient  locations  on  the  benches 
will  undoubtedly  save  manv  steps  and  a  large  amount  of 
time  formerly  spent  going  to  grinders  located  at  a  distance. 


Recent  Improvements  in  Adjustable  Crosshead 


EXTENDED  use  on  several  classes  of  large  freight  and 
passenger  locomotives  has  demonstrated  the  value  of 
the  adjustable  crosshead,  made  by  the  Rogatchoff  Com- 
pany, Baltimore,  Md.,  and  described  on  page  1619  of  the 
June  9,  1920,  Railway  Age.  Since  the  publication  of  that 
article,  however,  the  crosshead  has  been  altered  in  two  re- 
spects which,  while  apparently  simple,  increase  the  possible 
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Fig.  1.    General  View  of  Rogatchoff  Adjustable  Crosshead 

adjustment  of  the  crosshead  and  reduce  the  cost  of  one  of 
the  machining  operations. 

Reference  to  the  original  description  of  the  Rogatchoff 
crosshead  shows  that  only  one  adjustable  taper  wedge  was 
used,  this  being  provided  on  the  bottom  shoe.  In  order  to 
increase  the  possible  range  of  adjustment  and  compensate 


for  a  greater  wear  of  both  guide  and  crosshead  shoe,  a  sec- 
ond case-hardened  wedge  has  been  applied  to  the  upper 
crosshead  shoe  as  shown  in  Fig.  1 .  By  these  two  taper  wedges 
an  adjustment  of  approximately  7/16  in.  can  be  obtained. 

Reference  to  the  end  view  in  Fig.  2  shows  that  the  part  of 
the  shoe  extending  between  the  crosshead  sides  has  been  ma- 
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Fig.  2.     Drawing  Showing  Alterations  in  Adjustable  Crosshead 

chined  with  straight  parallel  sides,  whereas  the  original  shoe 
was  provided  with  taper  sides  at  this  point.  The  elimina- 
tion of  the  taper  is  a  considerable  advantage  from  the  point 
of  view  of  reduction  in  machining  cost  and  greater  ease  in 
applying  the  shoes.  It  is  also  in  accordance  with  the  usual 
practice  in  making  crosshead  shoes.  ..  .. 
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iinj)ariitl  to  the  gases  passinu;  through  the  supcrlieater  tiues,  frt-iglit  service.    In  all  case.-  the  lociiiii,  iive>  cc mjiared  differ'ed 

thus  adding  still  further  to  the  efficiency  of  the  boiler.  only    in   tubes   and   in    form   of   superheater   elements.     The 

Kei)eated  te.sts  have  been  made  with  both  saturated  steam  results   of   a    few  of   these  tests,   shown   in    tabulated    form, 

and   with   superheated   steam  locomotives   in   passenger  and  indicate  the  savings  obtained. 

Drop  Forfjjed  Cutters  for  Wheel  Lathes 


THW  f(jrming  of  blank.-  for  various  tyix-s  of  milling 
cutters  by  the  dro])  forging  proces-  posses.-e.-  ;i  number 
of  advantages  over  the  u>e  of  full  .-ize  bar  stock. 
Principal  among  these  may  be  mentioned  the  refinement  of 
.-tructure  re-ulting  from  tin-  additional  working  of  the  ma- 
terial, the  attainment  of  a  higluT  degree  of  homogeneity  in 
the  structure  of  the  material  than  i-  jmssible  in  large  bar 
sections  and  the  siving  in  the  annjunt  of  material  removed 
in  the  finish. 

'  Jhe  drop  forging  proce-.-  has  i)een  ajjplied  with  .-imilar 
advantages  to  the  manufacture  of  large  forming  tools  for 
wheel  lathes.  It  has  been  claimed  that  high  speed  steel 
cannot  be  forged  in  this  maimer  but  bold  indeed  is  the  man 
who  will  put  h\>  finger  on  any  single  operation  and  say  to 
the  Ameritan  manufacturer.  "This  cann<;t  be  done."  High 
speed  cutter  blank-  for  side  mills,  end  mill.-,  lujbs  and 
many  -pccial  tools  are  being  successfully  drop  forged.  The 
'llustration  shows  i  drop  forged  wheel  lathe  forming  t(K)l 
blank  .1  and  the  fini.^hed  tool  H,  from  which  it  is  evident 


that  the  only  work  re(|uired  to  finish  the  blank  i-  a  com- 
paratively small  amount  of  grinding.  The.-e  blanks  are  made 
by  the  Forge  Products  Corporation.  .\nn  .\rl>or,  Mich. 


View   of   Cutter    Before   and    After   Grind  ng 


HydrauHc  Dri\  ing  Box  and  Rod  Bushing  Press 


Till",  hydraulic  pres-  illu>trated  has  been  developed  by 
the  Xiles-Hement-Pond  Company,  New  York,  as  a 
(|uick  and  lonvenient  means  of  pressing  bras.-es  into 
or  out  of  l(K(imotive  driving  boxes.  It  is  al.-^o  particular]} 
ada|(ted  to  a])plying  and  removing  rod  brasses  and  other 
.-imilar  work.  The  ba.<e  plate  for  sui)porting  the  work  is 
tied  to  the  cylinder  by  heavy  .-teel  tie  bolts.  The  ram  moves 
downward  by  hydraulic  pressure  fr(jm,a  power  driven  pump 
forming  part  of  the  machine. 

The  base  plate  i(«  planed  on  its  top  surface  and  has  a  hole 
at  it-  center  to  pehwi^j^he  j>assage  of  shafts  or  bushing- 
whit  li  are  being  pres.-ed  out.  This  hole  can  lie  made  to 
conform  in  sha})e  and  size  to  the  re(|uirements  of  the  work. 
The  steel  tie  l>olts  are  shouldered  to  maintain  the  distance 
between  the  i)use  plate  and  the  resistance  head. 

The  cvlinder  is  lined  with  co])per  e.\j)anded  into  place  and 
burni>lu(l.  The  piston  is  packed  with  cup  hather,  being 
tight  and  durable  and  causing  little  friction.  Tlu  (lri\  ing 
mechani.-m  is  mounted  on  the  cylinder  and  is  geared  to  a 
hori/cnt.il  shaft  which  drives  the  pump  located  at  the  side 
of  the  pri'--  conveniint  to  the  operator.  The  pump  has  one 
or  two  j)lungers  in  accordance  with  thi'  ])()Wer  of  the  pre--. 
Safety  valves  are  provided  for  ea(  h  pump  plunger  and  can 
be  si't  to  release  at  predetermined  pressures.  The  design 
of  the  pump  is  -uch  that  any  jilungir  can*  be  instantly  thrown 
into  or  out  of  ojteration.  A  hand  wheel  operates  a  release 
valvi'  which  nhen  o]iened  permit-  the  water  to  How  baik 
into  the  punif)  suction  tfink.  provision  being  made  for  auto- 
matic illy  rai-ing  the  ram  u)M)n  the  relea-e  of  the  |)res-ure. 
A  gage  i-  j»rovic'.ed  which  indicates  the  pressure  on  the  ram 
"in  [►ounds  per  ."^ciuare  inch  ancl  the  total  pressure  in  tons. 
The  drive  can  be  either  by  belt  througli  tiglit  and  IcKise 
pullevs  or  l)y  direct  attached  constant  speed  motor  t'or  direct 
or  alternating  current. 

The  length  of  the  .^0-ton  pre.v-  base  plate  is  60  in.,  the 
width  between  tie  bolts  being  22' j  in.  The  stroke  of  the 
ram  is   1.^   in.  and  the  maximum  allowable  heiL'ht  of  work 


26  in.  One  jjump  plunger  is  u>ed.  approximately  five  iiorse- 
power  l)eing  recjuired  to  drive  the  press.  The  ba.<e  i)late  of 
the  l!t(i-ton  press  is  (>()  in.   in  length,  the  width  between  tie 


Niles-Bement-Pond  50-Ton   Press 
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bolts  l)eing  28} 2  in.  Ihe  stroke  of  the  ram,  us  in  the  case  The  lOO-ton  jiress  is  regularly  equipjjed  with  a  swiveling 
of  the  smaller  press,  is  l.>  in.,  hut  work  Sb  in.  high  can  be  crane  mounted  on  an  extension  of  the  base  plate  and  sup- 
accommodated  under  the  ram.  Two  ])ump  plungers  are  used  i)orting  a  cham  hoist  of  2.000  lb.  capacity.  Such  a  crane 
and  a  lyj-h.p.  motor  is  required  to  drive  the  press.  can  be  supplied  on  th.'  50-ton  press  to  order  only. 

Eifjht-Inch  Electric  Bench  Grinder 


THK  Black  &:  Decker  Mfg.   Company,   Baltimore,  Md.,     able  electric  drills.     It  operates  on  alternating  or  dirtvt  cur- 
announces  a  new  model  grinder  known  as  the   Eight-      rent   at   will,      .\mong   die    interesting    features   of   this   new 
Inch  Electric  Bench  Grinder.     This  is  a  substantial     model  is  the  arrangement  of  the  grinding  wheels,  which  are 
two-wheel   grinder,   driven   by   a   -^i-h.p.   motor  of  the  uni-      set  well  forward  of  the  motor  casing  and  arranged  so  that 
versal  type  similar  to  motors  used  in  Black  &  Decker  port-      they  overhang  the  bench.     This  makes  it  j>ossible  to  grind 

long  pieces  and  odd  siiajK'S  with  unusual  facility  and  also 
makes  it  jwssible  to  wear  the  grinding  wheels  down  to  the 
clamp   washers,   thus   avoiding   wheel   wastage. 

The  motor  is  air-c(K)led  and  arranged  so  that  the  air  in- 
take is  located  12  in.  fr(;ni  the  grinding  wheels  in  order  to 
reduce  the  pos-^ibility  of  grit  being  drawn  into  the  machine, 
riie  machine  is  grease  lubricated  throughout. 

The  grinder  is  furnished  complete  with  two  grinding 
wheels,  one  coarse  and  one  fine,  8  in.  in  diameter  and  '4  in. 
wide:  two  wheel  guards,  two  adju^^table  UxA  rests,  an  electric 
cable  fitted  with  attachment  i)lug  and  switch.  A  grinder  of 
this  type  is  particularly  acla]>ted  to  use  in  machine  shops, 
and  when  installed  at  convenient  Icx-ations  on  the  Itenches 
will  undoul  tc'dly  save  m:inv  step-;  ard  a  large  amount  of 
Black  &   Decker  8- In.   Bench   Grinder  time  formerly  spent  going  to  grinders  located  at  a  distance. 


Recent  Impro\  ements  in  Adjustable  Crosshead 


Ex  TKXDl]])  use  on  >everal  clas.^es  of  large  freight  and 
j)as.senger  locomotives  has  demonstrated  the  value  of 
the  adju.-iable  crosshead,  made  by  the  Rogatchoff  Com- 
])an\ .  Baltiniorc.  .Md..  and  described  on  j)age  lOl'>  (•]'  the 
June  9,  1920,  Railway  Age.  Since  the  publication  of  that 
article,  however,  the  crosshead  has  lieen  altered  in  two  re- 
.'•pects  which,  while  ajjparently  sim|)le.  increase  the  j)ossible 


Fig.  1.     General  View  of  Rogatchoff  Adjustable  Crosshead 


lor  a  greater  wear  oi"  both  gui-le  and  .cro>>heaci  ^Ikx*.  a  sec- 
ond ca.*;e-hardene(l  wedge  has  been  apjilied  to  the  upjK-r 
crosshead  shoe  as  shown  in  Fig.  1.  By  these  two  tajier  wedges 
an  adjustment  of  ap])ro\imately  7  '16  in.  can  Ijc  obtained. 

Reference  to  the  c-nd  view  in  I'ig.  2  shows  that  the  jiart  of 
the  slioe  extending  between  the  cros>]K'ad  sides  has  been  nia- 
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Fig.  2.     Drawing   Showing   Alterations   in    Adjustable  Crosshead 


adjustment  of  the  crosshead  and  reduce  the  co>t  of  one  of 
the  niacliining  operations. 

Reference  to  the  original  description  of  the  Rogatchoft" 
crosshead  <hows  that  only  one  adjustable  taper  wedge  was 
used,  this  being  provided  on  the  bottom  shoe.  In  order  to 
increa.-^e  the   ]»o<sible    ranire   of   adjustment   ancl    comjiensate 


chined  with  .straight  parallel  <idvs,  whereas  the  original  -hoe 
was  [)r()vided  with  taper  sides  at  this  point.  The  elimina- 
tion of  the  taper  i<  a  considerable  advantage  from  the  point 
of  view  of  reduction  in  machining  cost  and  greater  ease  in 
applying  the  slioe^.  It  is  also  in  accordance  with  the  usual 
practice  in   making  cros-head   shoes. 
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Seven  hundred  men  returned  to  work  after  a  long  lay-off  when 
the  Chicago  Great  Western  shops  at  Oelwein,  Iowa,  were  opened 
on  October  16.  r;:'-';\l  -^  .O.      •'^'   '■;•-: 

A  fire  at  Mobile,  Ala.,  on  October  26,  destroyed  21  cars  in  the 
Mobile  &  Ohio  yard.  Estimated  loss,  $25,000.  Sparks  from  a 
locomotive  are  given  as  the  cause. 

-  One  hundred  and  fifty  additional  men  are  to  be  added  to  the 
New  York  Central  locomotive  shop  forces  at  West  Albany, 
N.  Y.,  this  increase  in  force  to  take  place  as  fast  as  competent 
men  can  be  obtained. 

The  Norfolk  &  Western  reports  the  total  number  of  persons 
killed  on  that  road  in  1920  as  84 ;  a  figure  which  marks  a  remark- 
able decrease  from  1912,  when  the  total  was  229;  while  at  the 
same  time  there  has  been  a  steady  increase  in  the  volume  of 
freight  traffic.  \" 

*■  The  Interstate  Commerce  Commission  has  issued  Accident^ul-  ^ 
letin  No.  78,  containing  the  record  of  collisions,  derailments  and  ' 
other  accidents  on  the  railroads  of  the  United  States  for  the  last 
quarter  of  1920,  and  also  for  the  12  months  ending  with  Decem- 
ber. The  number  of  passengers  killed  in  train  accidents  in  the 
twelve  months  was  95,  as  compared  with  110  in  the  preceding 
year;  and  of  employes,  430  as  compared  with  366. 

J.  E.  Fairbanks,  general  secretary,  has  sent  out  a  blank  for  the 
letter  ballot  under  which  members  of  the  American  Railway 
Association  are  to  vote  for  members  of  the  board  of  directors; 
and  in  connection  therewith,  by  circular  No.  2200,  the  directors 
recommend,  for  the  better  geographical  representation  of  members 
on  the  board,  that  the  number  of  directors  be  increased  from  18 
to  21.  This  involves  changes  in  article  7  of  the  constitution  and 
sections  3,  5  and  19  of  the  by-laws. 

••^  The  Chicago,  Rock  Island  &  Pacific  has  started  preparations 
for  the  celebration  of  its  seventieth  anniversary  which  occurs  on 
October  10,  1922.  Inquiries  have  recently  been  sent  to  the  var- 
ious employes  associations  and  officers  of  the  company  asking 
that  suggestions  and  plans  be  submitted  for  a  fitting  commemora- 
tion of  the  occasion.  It  has  already  been  suggested  that  the 
first  Rock  Island  train,  which  made  its  initial  run  between  Chicago 
and  Joliet,  111.,  in  1852.  be  re-constructed. 

The  Elmira  Division  of  the  Pennsylvania  Railroad  reports  that 
for  a  period  of  56  days.  August  13  to  October  7.  there  was  not 
a  single  minute's  detention  to  a  passenger  train  on  the  division 
due  to  engine  failures.  For  a  period  of  39  days,  August  28  to 
October  6  inclusive,  there  were  no  delays  from  car  failures.  In 
making  this  record  752  trains  were  operated  a  total  distance  of 
69,154   miles.      Ninety-seven    per   cent    of   the   trains    maintained 


schedule  time.  This  division  is  143J/2  miles  long,  and  contains 
many  sharp  curves.  There  are  two  long  and  steep  grades  of 
two  per  cent  each,  in  both  directions. 

John  E.  Oldham,  of  the  Boston  banking  firm  of  Merrill,  Old- 
ham &  Co.,  is  sponsor  for  a  new  plan  of  railroad  consolidation. 
Mr.  Oldham's  plan  which  differs  greatly  from  the  plan  made 
public  by  the  Interstate  Commerce  Commission  on  September 
28,  was  presented  at  the  convention  of  the  Investment  Bankers* 
Association  of  America  at  New  Orleans.  La.,  on  November  1. 
It  has  also  been  published  by  that  lorganization  in  a  booklet  of  64 
pages  illustrated  with  13  insert  maps  in  colors. 

Walker  D.  Hines,  formerly  director  general  of  railroads,  on 
his  recent  return  to  this  country,  after  having  spent  over  16 
months  in  Europe,  said  that  railroad  transportation  conditions  had 
been  improved  much  more  in  France  than  in  eastern  Europe, 
where  there  has  been  much  confusion  resulting  from  the  delays 
in  allocating  the  rolling  stock  that  was  seized  and  otherwise 
scattered  during  the  war.  This  has  led  to  much  trans-shipment 
at  the  frontiers  and  has  resulted  in  stimulating  the  river  traffic 

The  Executive  Committee  of  the  Railway  Supply  Manufac- 
turers' Association  met  at  the  Waldorf-Astoria  Hotel.  New  York 
City,  October  26,  1921.  The  situation  was  thoroughly  discussed 
regarding  the  meeting  and  exhibits  of  the  Association  for  1922. 
The^letter  ballot  as  to  the  preference  of  all  members  indicated  a 
three-to-one  vote  in  favor  of  the  meeting  and  exhibits.  The 
letter  ballot  and  reports  from  the  various  members  of  the  com- 
mittee representing  all  parts  of  the  United  States,  showed  also 
that  the  members  were  decidedly  in  favor  of  going  to  Atlantic 
City  for  the  meeting  and  exhibits.  A  formal  vote  was  taken  and 
it  was  unanimously  decided  to  hold  the  1922  meeting  and  exhibits 
in  Atyuatic  City,  New  Jersey.  1 

German  Locomotives  for  Spain 

It  is  reported  that  four  German-built  locomotives,  each  of  a 
total  weight  of  96  tons,  have  been  delivered  at  Port  Bon,  Cata- 
lonia, Spain,  for  use  on  the  Madrid,  Saragossa  &  Alicante  rail- 
way.    Twenty-one  similar  engines  are  on  order. 


I    Gen 


German  Rolling  Stock  Allocated  to  Danzic  Territory 

Thp  following  German  rolling  stock  has  recently  been  definitely 
alloca^ted  to  the  Danzig  territory  by  the  Interallied  Commission 
sitting  in  Berlin,  according  to  a  report  from  Consul  William 
Dawson:  locomotives,  116;  passenger  cars,  172;  baggage  cars, 
35;  freight  cars,  1,950;  and  electric  locomotives,  2. 
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Russian  Shipyard  to  Repair  Locomotives 

It  is  reported  that  the  Balto-British  Shipyard  Company,  Reval, 
Russia  has  undertaken  the  repair  of  one  tlrousand  locomotives  for 
the  Russian  railways  during  the  next  five  years. 


Increase  in  Value  of  Exports  of  Electric  Locomotives 

During  the  first  nine  months  of  1920,  electric  locomotives 
valued  at  $844,130  were  exported  from  this  country,  according 
to  Commerce  Reports.  In  1921  for  the  same  period  the  value  of 
electric  locomotives  exported  was  $1,506,877. 


South  Manchuria  to  Buy  Supplies  Here 

The  South  Manchuria  Railway  plans  to  spend  approximately 
$20,000,000  annually  in  the  United  States,  during  the  next  few 
years  for  railway  equipment  and  supplies,  according  to  the  New 
York  Evening  Post,  which  ascribes  the  statement  to  Yozo  Tamura, 
an  officer  of  the  company,  who  recently  arrived  from  Japan. 


Bangor   &   Aroostook    Leases    Car    Shops 

The  car  shops  of  the  Bangor  &  Aroostook  at  Houlton,  Me., 
which  normally  employs  between  30  and  40  men,  has  been  leased 
to  A.  E.  Astle,  Houlton,  Me.,  who  will  make  repairs  to  cars 
on  a  contract  basis.  This  action  was  taken  because  output  had 
been  unsatisfactory  and  the  size  of  the  shops  did  not  warrant 
additional  expense  for  supervision.  The  railroad  estimates  that 
the  new  arrangement  will  effect  a  saving  to  the  company  in 
labor  costs  of  approximately  10  per  cent.       :•  .■^■.■'■-  '■■■.. -^-y--'?^--^ 


Addition  to  M.  D.  T.  Company's  Shop 

The  Merchants'  Dispatch  Transportation  Company  is  making 
extensive  additions  to  its  car  shop  at  East  Rochester,  N.  Y 
Approximately  125,000  square  feet  of  space  is  being  provided  for 
repairs  to  steel  cars.  The  shop  is  to  be  of  steel  frame  construction 
with  steel  sash  and  will  be  fitted  with  modern  equipment  for 
repairing  or  rebuilding  steel  freight  cars.  In  addition  a  new  black- 
smith shop  of  10,000  square  feet  floor  area  has  recently  been 
erected.  "'-':•  i.-.-  ^ '-    :   .  :•'  ^  ;•  -> 


Annual  Meeting  American  Railway  Association 

The  annual  meeting  of  the  American  Railway  Association  was 
held  at  the  Waldorf-Astoria  Hotel,  New  York,  on  Wednesday, 
November  16,  with  an  attendance  of  about  200  and  R.  H.  Aishton. 
president  of  the  association,  in  the  chair.  The  membership  now 
includes  391  full  members  and  345  assebiate  members,  operating 
314,019  miles  of  road.  The  board  of  directors  reported  that  since 
the  last  meeting,  a  Safety  Section  had  been  created  within  the 
Operating  Division ;  and  that  M.  J.  Gormley  has  been  appointed 
chairman  of  the  Car  Service  Division  at  Washington. 


N.  Y.  C.  Leases  Shops 

The  New  York  Central  has  leased  its  car  repair  shops  at  Kasx 
Buffalo,  N.  Y.,  to  William  J.  Conners,  a  prominent  business  man 
of  that  city,  and  work  was  resumed  this  week  after  an  almost 
complete  suspension  for  about  eight  months.  The  lessee  expects 
to  employ  from  1,500  to  2,000  men.  The  manager  of  the  shops, 
under  Mr.  Conners,  will  be  James  J.  Barrett.  It  is  proposed  to 
make  the  work-day  ten  hours. 

It  is  understood  that  negotiations  are  pending  for  a  similar 
disposal  of  the  extensive  shops  at  West  Albany,  N.  Y. 

It  is  reported  that  the  shops  at  Collinwood.  Ohio  (Cleveland), 
and  those  at  Air  Line  Junction,  near  Toledo,  have  been  leased  to 
the  A.  S.  Hecker  Company,  of  Cleveland. 


Obsequies  for  Steam  Locomotive  Will  Not  Be  Staged  for 

Some  Time 

The  Superpower  Survey  report  was  discussed  by  W.  J.  Cun- 
ningham, professor  of  transportation.  Harvard  University,  in  an 
article  which  appeared  in  the  New  York  Evening  Post,  Novem- 
ber 15.  In  commenting  on  the  position  of  the  steam  locomotive, 
he  said : 

"From  time  to  time,  as  certain  railroads  have  changed  from 
steam  to  electrical  operation  for  portions  of  their  lines,  the 
passing  of  the  steam  locomotive  has  been  confidently  predicted 
by  experts    who   have   been    impressed    with    the    superiority   of 


electric  traction,  but  the  steam  locomotive  not  only  appears  to 
be  holding  its  own,  but  by  notable  improvements  in  design  and 
appurtenances  seems  recently  to  have  taken  a  new  lease  of  life." 


The  Freight  Car  Situation 

The  Car  Service  Division  of  the  American  Railway  Associa- 
tion reported  a  total  of  354.S96  bad  order  freight  cars  on  October 
15,  or  15.5  per  cent  as  compared  with  15.8  per  cent  on  October  1. 
On  November  1  this  total  showed  another  slight  decrease,  the 
total  being  345,201  cars,  or  15  per  cent. 


Surplus  Serviceable  Cars  "■: 

The  freight  car  surplus  continued  to  decrease  during  the  weeks 
ended  October  15,  October  23  and  November  1.  During  these 
periods  the  totals  reported  by  the  Car  Service  Division  of  the 
American  Railway  Association  were  121,944,  99,971  and  80.203 
cars  respectively. 


Ben  W.  Hooper  to  Be  Guest  of  the  New  York  Railroad  Club 

Ben  W.  Hooper,  a  member  of  the  public  group  of  the  Railroad 
Labor  Board  and  former  Governor  of  Tennessee,  is  to  be  the 
speaker  and  guest  of  honor  at  the  third  annual  dinner  of  the  New 
York  Railroad  Club,  which  will  be  held  at  the  Commodore  Hotel, 
New  York,  Friday  evening,  December  15.  Mr.  Hooper  played  a 
most  important  part  in  the  recent  wage  controversy.  Tickets  for 
the  dinner  may  be  had  by  applying  to  W.  J.  Moody,  treasurer, 
Erie  Railroad,  50  Church  street,  New  York  City,  ,    ,. 


.'.'..-■  '■"■  '■- }:::-^.-:  ■"■'' ■  Car  Loadings  ■■^•■;  ••-'^•- •  •■->■;  .-.'■ 

The  Car  Service  Division  of  the  American  Railway  Associa- 
tion reported  an  increase  of  10,294  cars  during  the  week  ended 
October  15  when  the  number  of  cars  loaded  with  revenue  freight 
totaled  906,034.  w^v.v     ::     };.^ 

Another  increase  was  noted  in  the  total  for  the  week  ended 
October  22.  During  this  period  962,292  cars  were  loaded,  or 
56,258  cars  more  than  reported  for  the  previous  week.  ' 

For  the  week  ended  October  29,  however,  the  cars  loaded 
totaled  952,261,  a  decrease  of  10.031  cars  as  compared  with  the 
total  for  the  preceding  week  which  was  abnormal  because  of  the 
strike  threat. 

During  the  week  ended  November  5.  loading  of  revenue  freight 
totaled  829,722  cars.  This  was  a  reduction  of  122.899  cars  when 
compared  with  the  total  for  the  previous  week,  85,893  cars  less 
when  compared  with  the  total  for  the  corresponding  week  of 
1920,  and  2,998  cars  more  than  were  loaded  during  the  corre- 
sponding week  of   1919.     •     'r-. 


Germany  Considering  Denationalization  of  Railways 

Brig.-General  Sir  Henry  W.  Thornton,  general  manager  of  the 
Great  Eastern  Railway,  England,  has  recently  returned  from  a 
trip  to  Germany  and  brings  the  information  that  whereas  the 
Germans  found  it  possible  to  operate  the  railways  economically  as 
a  nationalized  system  under  the  monarchy,  it  has  been  found 
impossible  under  the  present  form  of  government  to  approach 
anywhere  near  the  satisfactory  results  previously  obtained.  Seri- 
ous consideration  is  therefore  being  given  to  turning  the  railways 
over  to  private  interests  for  operation.  Various  press  dispatches 
have  indicated  the  likelihood  of  Hugo  Stinnes.  Germany's  great 
industrial   magnate,   taking   over   the   entire   railway    system. 


Canadian  Tank  Cars  for  Soviet  Russia 

Five  hundred  tank  cars  built  in  Canada  will  immediately  be 
placed  on  Canadian  steamers  for  transportation  to  Novorossiisk, 
a  Russian  port  on  the  Black  Sea,  according  to  a  report  from 
Consul  Felix, S.  S.  Johnson,  at  Kingston,  Ontario.  Four  of  the 
largest  Canadian  government  freighters  will  be  employed  to  carry 
the  cars  to  Russia,  and  it  is  expected  that  final  shipment  will  be 
made  before  the  close  of  navigation. 

The  contract  for  the  manufacture  of  the  tank  cars  was  secured 
through  the  Soviet  Trade  Commission,  London,  at  a  price  of 
$2,000,000.  The  cars,  which  are  being  built  to  the  Russian  gage 
of  five  feet,  will  be  used  in  Russia's  extensive  oil  fields.  A  tech- 
nical expert  representing  the  Soviet  government  is  now  in  Canada 
testing  the  completed  cars,  and  as  these  are  approved  they  are 
placed  on  board  the  two  government  ships  which  will  carry  the 
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first  shipment  to  Russia.  The  remainder  of  the  cars  will  follow 
aboard  two  other  government  vessels  before  the  close  of  naviga- 
tion. 


'  ,•!. 


■r  - 


^■-.:  "'''■;'.■'  <^.r:-. ':''■-    "i     Locomotive     Orders  /     ••,'■•.. 

The  Southern  Pacific  has  ordered  50  Santa  Fe  type  loco- 
motives from  the  Baldwin  Locomotive  Works. 


'.••"■'.■':".'•    • .-. ..  Freight  Car  Orders  .'■■•.>',• 

The  Central  of  New  Jersey  has  ordered  125  50-ton  coal 
cars  and  85,  40-ton  box  cars  from  the  Standard  Steel  Car 
Company. 

The  Alabama,  Tennessee  &  Northern  has  given  an  order  to 
the  Mt.  Vernon  Car  Manufacturing  Company  for  300  standard 
freight  cars.  .•   -••.':.•;. 

The  Denver  &  Rio  Grande  has  ordered  700  70-ton  gondola 
cars,  with  an  option  of  300  additional,  from  the  Pressed  Steel 
Car  Company. 

The  Pennsylvania  Tank  Line,  Sharon,  Pa.,  has  ordered  200 
tank  cars  of  10.000  gal.  capacity  from  the  Pennsylvania  Tank 
Car  Company. 

The  Chicago,  Milwaukee  &  St.  Paul  has  ordered  1,000 
gondola  cars  of  50-ton  capacity  from  the  Bettendorf  Company 
and  1,500  from  the  Haskell  &  Barker  Car  Company. 

The  Atchison,  Topeka  &  Santa  Fe  has  awarded  a  contract 
for  1,250  refrigerator  cars  to  the  American  Car  &  Foundry  Com- 
pany and  1,250  of  tt^  same  type  to  the  Haskell  &  Barker  Car 
Company.  f 

The  Illinois  Central  has  awarded  a  contract  for  350  40-ton 
refrigerator  cars  to  the  General  American  Car  Company,  and  for 
650  of  the  same  type  to  the  Haskell  &  Barker  Car  Company. 
Delivery  is  to  be  started  by  February  1,  1922,  and  is  to  be  com- 
pleted not  later  than  March  10,  1922. 

The  Chicago,  Burlington  &  Quincy,  on  November  7, 
authorized  the  expenditure  of  $15,000,000  for  the  purchase  of 
7,000  freight  cars,  55  heavy  freight  and  passenger  locomotives 
and  127  all-steel  passenger  cars,  to  be  used  on  the  three  lines 
operated  by  the  company. 


!•■  r. ''  '■  ■ 


.1    ' 


-.  ..  V.  .      -;. .  •  Contracts  for   Car  Repairs  ■.''■^''''■'-S\-'^''-"' 

The  Wabash  has  given  a  contract  to  the  Western  Steel  Car  & 
Foundry  Company  for  the  repair  of  250  hopper  cars. 

The  Erie  will  have  repairs  made  to  100  50-ton  steel  coal  cars 
at  the  shops  of  the  Pennsylvania  Tank  Car  Company. 

The  Chicago  &  Alton  has  awarded  a  contract  for  the  repair 
of  200  gondola  cars  to  the  Mount  Vernon  Car  Company,  Mt. 
Vernon,  111. 

The  Atchison,  Topeka  &  Santa  Fe  has  awarded  a  contract 
for  the  conversion  of  50  box  cars  into  cabooses  to  the  American 
Car  &  Foundry  Company. 

The  Chicago,  Burlington  &  Quincy  has  given  a  contract 
to  the  Western  Steel  Car  &  Foundry  Company  for  repair  work 
on  300  of  its  gondolaL  cars. 

The  Canadian  National  Railways  have  let  contracts  to  the 
Canadian  Car  &  Foundry  Company  and  the  Eastern  Car  Com- 
pany  for  the  repair  of  3,000  box  cars  with   wood  underframes. 

The  Toledo  &  Ohio  Central  has  entered  into  a  contract  with 
the  Ralston  Steel  Car  Company  for  the  repair  of  about  360  cars, 
for  this  road  and  the  Kanawha  &  Michigan.  A  contract  has  also 
been  given  by  the  Toledo  &•  Ohio  Central  to  the  Hamilton  Car 
Company,  Newark,  Ohio,  for  the  repair  of  200  box  cars. 


.■..•...    •■     ••     ',":       Shop   Construction 

''■■■■.■••'-■.-  ^*-  ^  . 

Sewell  Valley. — This  company  has  placed  an  order  for  the 
erection  of  a  shop  building  at  Rainelle,  W.  \'a.,  with  the  Truscon 
Steel  Company,  Youngstown,  Ohio. 

St.  Louis-San  Francisco. — This  company  has  awarded  a  con- 
tract for  the  construction  of  a  one-story  machine  shop,  103  ft.  by 
40  ft.,  at  St.  Louis,  Mo.,  to  the  Globe  Construction  Company,  St. 
Louis,  Mo. 


Missouri  Pacific. — This  company  has  awarded  a  contract  for 
the  construction  of  two  brick  car  repair  sheds,  46  ft.  by  500  ft. 
at  St.  Louis,  Mo.,  to  Joseph  E.  Nelson  &  Sons,  Chicago. 

Chicago,  Burlington  &  Quincy. — This  company  has  awarded 
a  contract  to  the  Materne  Manufacturing  Company,  St.  Louis, 
for  the  installation  of  a  heating  and  washout  system  in  its  new 
engine  house  at  Centralia,  Ills. 

Missouri,  Kansas  &  Texas. — This  company  has  awarded  a 
contract  to  T.  L.  Johnson,  Sedalia,  Mo.,  for  the  reconstruction 
of  its  reclamation  plant  at  Parson,  Kan.,  which  was  destroyed 
by  fire  on  September  17,  at  an  estimated  loss  of  $85,000. 


American   Society   for   Steel   Treating   Meeting 

At  the  meeting  of  the  board  of  directors  of  the  American 
Society  for  Steel  Treating,  held  at  Cleveland,  Ohio,  during  the 
week  of  November  7,  it  was  decided  to  hold  two  sectional  meet- 
ings of  the  societj^  during  the  coming  year,  one  in  New  York 
during  January  or  February,  and  the  other  in  Pittsburgh,  Pa.,  in 
May.  These  meetings,  at  which  one  or  two  well  chosen,  pre- 
printed papers  will  be  presented,  will  be  of  on,e  or  two  days' 
duration  and  will  be  in  addition  to  the  annual  convention  and 
exposition  which  will  be  held  at  Detroit,  Mich.,  September  25 
to  30,  1922. 


New  Motive  Power  for  the  Railways  of  Mexico 

The  Baldwin  Locomotive  Works  has  recently  completed  a 
group  of  locomotives  of  various  types  for  the  railways  of 
Mexico,  which  are  of  interest  not  only  'from  an  engineering 
standpoint  but  also  because  their  construction  represents  an 
important  item  in  the  plans  now  being  carried  out  for  the  re- 
habilitation of  these  lines.  The  locomotives  referred  to  include 
83  for  the  National  Railways  of  Mexico  and  11  for  the  Mexican 
Railway,  besides  a  number  of  others  built  for  industrial  com- 
panies. 

The  locomotives  for  the  National  Railways  are  of  three  types : 
20  Pacific  (4-6-2)  for  passenger  service,  23  Mikados  (2-8-2) 
for  heavy  freight  service  and  40  Consolidations  (2-8-0)  for 
lighter  freight  service.  These  locomotives  all  use  a  heavy  grade 
of  Mexican  oil  for  fuel,  and  are  of  standard  gage  with  the 
exception  of  20  of  the  Consolidations,  which  are  3  ft.  gage. 


Anthracite  Shipments — October,  1921 

The  shipments  of  anthracite  for  October,  as  reported  to  the 
Anthracite  Bureau  of  Information,  Philadelphia,  amount  to  5,872,- 
753  tons  against  5,519,412  for  the  preceding  month  of  September, 
an  increase  of  353,371  tons,  but  show  a  decrease  over  October  of 
last  year  of  368,118  tons,  when  6,240,901  tons  were  recorded. 
October  of  this  year  can  be  considered  a  fair  average  shipment 
when  consideration  is  given  to  the  fact  that  a  number  of  mines 
in  the  Scranton  district  were  idle  during  the  month  owing  to 
the  fact  that  they  could  not  operate  under  the  provisions  of  the 
Kohler  .\ct.  Operations  at  these  mines  were  resumed,  however, 
on  November  2.  The  total  shipments  for  the  coal  year  beginning 
April  1  have  amounted  to  40,223,367  tons  but  as  compared  with 
39,720,654  tons  for  the  corresponding  period  last  year,  a  gain  of 
502,713  tons. 


Central  Europe's  Roads  Need  Fuel   and  Equipment 

The  railway  lines  of  what  was  formerly  the  Austro-Hungarian 
empire  are  all  intact  and  are  in  the  main  in  excellent  physical 
condition,  but  normal  traffic  will  never  be  resumed  until  the  new 
states  which  were  formed  out  of  the  former  Austro-Hungarian 
empire  are  willing  to  co-ordinate  their  resources  and  facilities. 
N'aturally  there  is  a  shortage  of  rolling  stock,  both  motive 
power  and  cars,  but,  for  the  present,  it  would  not  be  necessary 
to  build  a  single  new  locomotive  or  a  single  new  car  if  the  bad 
order  locomotives  and  cars  which  have  been  standing  around  for 
three  years  were  repaired  and  put  in  service.  It  is  not  necessary 
to  state  that  these  bad  order  locomotives  and  cars  could  be  avail- 
able for  service  at  a  fraction  of  the  cost  of  purchasing  new  equip- 
ment. 

In  1919  and  the  first  half  of  1920  shortage  of  coal  was  a 
i)ad  l-andicap  to  railroad  operation  in  all  the  succession  states. 
During  the  past  six  months  there  has  been  a  considerable  in- 
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crease  in  coal  production,  or  at  least  in  the  allocation  of  coal 
for  transportation  purposes,  and  now  the  principal  trouble  is 
sliurtage  of  locomotives  and  cars. 


Polish   Government   Places   Order  for   Locomotives   and   Cars 

The  Polish  ministry  of  railways  has  placed  orders  with  Polish 
liims  for  2,970  locomotives,  7,800  passenger  coaches,  and  70,000 
freight  cars,  according  to  a  report  published  in  the  Warsaw 
polish  Courier  and  transmitted  to  Commerce  Reports  by  Consul 
(ioneral  L.  J.  Keena  of  Warsaw. 

The  orders  were  distributed  as  follows :  First  Locomotive 
Construction  Company,  Chrzanow,  1,200  locomotives;  Locomo- 
tive Construction  Company,  Warsaw,  360  locomotives ;  H.  Cegi^l- 
>ki  Company,  Foscn,  1,410  locomotives  and  4,400  coaches  and 
freight  cars;  Wagon  Car  Factory,  Ostrow,  2,800  coaches  and 
1S,(KX)  freight  cars ;  Lipop,  Rau  and  Loewenstein,  Warsaw,  3,000 
'Daches  and  20,000  freight  cars;  Boiler  Manufacturing  Company 
Ostrowioc,  20,000  freight  cars. 

The  contracts  for  locomotives  ruit  to  1932,  and  'the  contracts 
for  passenger  coaches  and  freight  cars  to  1922.  Nearly  200  loco- 
motives are  to  be  delivered  during  the  first  two  years. 


C.  S.  Gaskill  Joins  Russian  Mission  of  Ameriran  Relief  Adminis- 
tration 

Charles  S.  Gaskill,  formerly  master  mechanic  of  the  Pennsyl- 
vania at  Baltimore,  sailed  on  October  4  to  join  the  stafT  of 
Colonel  W.  \.  Haskell,  director  of  the  American  Relief  -Ad- 
ministration's Mission  to 
Russia.  Mr.  Gaskill  will 
have  charge  of  the-trans- 
fjjortation  of  the  foo:l- 
>tiiffs  with  which  the 
Administration  proposes 
to  supply  the  Russians. 
Mr.  Gaskill  was  born  at 
Mount  Hollv,  N.  J.,  on 
October  11,  1877.  He 
was  graduated  from 
Princeton  in  1898  and 
entered  the  employ  of 
the  mechanical  depart- 
ment of  the  Pennsylvania 
at  its  Altoona  shops.  In 
1917  he  left  his  position 
<'s  master  mechanic  at 
Baltimore  to  join  the 
Railway  engineers  of  the 
A.  E.  F.  He  was  com- 
missioned major  and,  ■'■'■: 
later,    lieutenant    colonel. 

l-'ollowing  his  discharge  from  the  army,  Mr.  Gaskill  became 
technical  adviser  to  the  Polish  Hinistry  of  Railways  and  held 
that  position  until  quite  recently  when,  having  returned  to  this 
country  to  take  up  railway  work  again,  he  received  his  appoint- 
ment to  serve  under  Colonel  Haskell. 


C.    S.    Gaskill 


Annual    Dinner    of    Central    Railway    Club 

Tile  Central  Railway  Club  held  its  annual  dinner  at  the  Hotel 
Iroquois,  Buffalo,  N.  Y.,  on  the  evening  of  November  10.  .\bout 
-^00  railroad  men  and  guests  attended,  a  large  number  coming 
from  other  cities,  including  a  delegation  in  two  special  cars  from 
New  York.  W.  H.  Flynn,  superintendent  of  motive  power  of 
the  Michigan  Central  and  president  of  the  club,  introduced  Hon. 
Charles  1'.  Moore,  who  acted  as  toastmaster.  .At  the  conclusion 
of  the  dinner  Arthur  T.  Baldwin,  vice-president  of  the  McGraw- 
Hill  Company,  delivered  an  address. 

Frank  C.  Pickard,  a  former  president  of  the  club,  was  presented 
with  a  testimonial  in  recognition  of  his  work  for  the  organization, 
the  presentation  being  made  by  W.  F.  Jones,  also  a  pkst  president. 

.\nnouncement  was  made  of  the  election  of  the  following  officers 
to  serve  for  next  year :  President,  George  Thibaut.  master 
mechanic,  I'lrie  railroad;  first  vice-president,  W.  O.  Thi)mpson, 
general  superintendent  rolling  stock.  New  York  Central;  .second 
vice-president,  J.  R.  Schrader.  general  car  foreman.  New  York 
Central;  third  vice-president,  C.  L.  Mcllvaine,  superintendent 
motive  power,  Pennsylvania,  Central  region.  Members  of  ex- 
ecutive committee;  A.  N.  Dugan,  Bronze  Metal  Company;  J.  M. 
Gaiser,  Erie,  and  T,  J.  O'Donnell,  chief  joint  inspector,  Buffalo. 


Rumored  Pullman  and  Haskell  &  Barker  Will  Combine 

The  fmal  details  of  the  rumored  merging  of  the  Pullman 
Company  and  the  Haskell  &  Barker  Car  Company,  it  is  re- 
ported, were  agreed  on  by  committees  representing  both  com- 
panies at  Chicago  on  November  14.  These  committees  arc  ex- 
pected to  report  to  their  respective  directorates  within  a  short 
time,  and  it  is  expected  that  the  directors  will  then  call  for 
a  speciaA  meeting  to  vote  approval  cf  the  plan,  which  provides 
for  the  giving  of  3  shares  of  the  stock  of  the  Pullman  Com- 
pany in  exurhange  for  4  shares  of  Haskell  &  Barker. 
_  It  is  also  reiK)rted  that  John  S.  Runnels,  president  of  tiie 
Pullman  Company,  is  to  become  chairman  of  the  Ixjard  of 
directors  of  the  new  company  and  Edward  F:  Carr>-,  presideiit 
(  f  Haskell  &  Barker,  is  to  become  president.  The  merger 
would  bring  together  the  Pullman  Comi)any.  with  a  capitaliza- 
tion of  $173,000,<K)0.  and  with  plants  at  Pullman,  111.;  St.  Louis. 
Mo. ;  Wilmington,  Del. ;  Buffalo.  X.  Y.,  and  Richmond  Cal.. 
and,  with  a  capitalizataion  of  $36.0(X).000,  the  Haskell  &  Barker 
Car  Company,  with  a  plant  at  Michigan  City,  Ind.,  with  an 
annual  capacity  of  22,560  freight  cars. 


MEETINGS   AND    CONVENTIONS 


secretaries,    dates   of    next    or    reyiilw 
mechanical    asscciatiotis  and   railroad 


R.  (,111    3014,    165    nnadnay,    Xru 


The  following  list  gires  ntiiies  of 
meetings  and  places  of  meeting  of 
clubs: 

AiR-r.RAKE    Association. — F.    Af.    Nellis. 
Yctk   Tin. 

.American-    Raii.w/y    .Vssociation,    r)ivisii>v    V — Mechamcau  —  \".    R.    Ilaw 
thorne.    431    South    I>earl)oin    St..    Chicago.     .Next    rinnual    convcnticn 
.Tune  -14  to  21,   1922.   Atlantic   City.   X.  j. 

n-viSTON   V — Equip.ment  Painting   Division. — \'.   R.   Ilawtht  nu-. 
Chicai^c. 

.Vmerican  Railway  Association,  Division  VI. — Ptrcha.ses  and  Stores. — 
J.   P.   Murphy,   X.   Y.   C,   Collinwood,   Ohio. 

.\merican    R.mlroad    Master    Tinners',     Coppersmiths'     and     PirEtiTiER.'.' 

Borchcrdt,    202    Xorth    Hamlin    .\ve..    Chica.jo. 

Toot.    Foremen's    .\ssociation. — K.    D.    Fletcht-r.    114,S 
Roaf'.,    Chicago. 

.\mericax  Society  for  Testing  Materials. — C.  I..  Warwick,  l'niver>ity  oi 
Pcnnsvlv.-iuia.  Philadelrliia.  Pa.  .\nniia1  meciing  Atlantic  Citv.  It;n:. 
1922. 

MEClI.^NICAL   Engineers. — Calvin   W.    Rict.    .'•)    V. 
New   York.      Annual   meeting    I'ecember   5   t     9. 

Steel   Treatint.. — VV.    11.   Kisenmaii,   46<HJ   Prospect 
Ohio,     .\nnual    convention    and   ex|)csiticn   Seinoml  c 
Detroit,    Mich. 


a.ssociation.- 

American    Railway 
E.    Marquette 


.\merican  Society  of 
Thirty-ninth    St., 

.\merican  Society  fok 
Ave.,   Clcvel.-ind. 

25   to  30,    192 


.Vsoociation  of  Rail\\av  Electrical  Engineers. — loseph  .\.  .\ndrcuce;ii. 
C.  &   X.  W  ,   Rrom  411,  C.  vS:  .X.  W.   Station.  Chicago,   HI. 

(."anadian  Railway  Citb. — W.  .\.  Botth.  53  Knshhrrok  St.,  Montreal.  <>iie. 
Regular  meeunp  second  Tuesday  in  each  month,  except  .line.  ]v\\  ait'I 
August,    at   Windsor  ^iotcl.    Mont^ea^ 

i^XM.  Foremen's  Association  of  Chicago.-    Aaron   Kline.  626   X.    Pine   Ave.. 
■■.'       Cliicago.    111.     Meeting   second    Monday    in    monili.    except    June.   Jidy 
and>  Ar.gust,    Xcw    Morrison    Hotel.    Cliicagr,    111. 

Car  Foremen's  Ar.-'-ociATiON  of  St.  I. oris. — Thcmas  It.  Koencke,  614  Fcl- 
eral  Reserve  Ikink  Building,  St.  Louis,  Mo.  Meetings  first  Tuesday 
in  montli  except  Tune.  .Tuly  and  .\ugust,  at  the  American  Hotel 
Aniex,    St.    T.ov.is,    Mo. 

Central  Railway  Ch'b. — H.  T).  Voiight,  26  Cortlandt  St..  Xew  York,  X.  ^^ 
Mteting  second  Thurstlay  in  Tanivary,<--March,  May.  Aiipust  and 
Xoveir.ber.    Hotel    Iroquois,    Buffalo,    X,    Y. 

Chief   Tnterchani-.e   C.';R    Inspectors'    and   Car    F'oremen's   .\sso('iati'>n. — 

W.    P.    Elliott,    r.   R.   R.   A.   of    St.    Louis.    East    St.   Louis.   III. 
Cincinnati    Railway   Clvk. — W.   C.    Cfoder.    I'niim    Central    Buihiinv.   (in- 

May.    Se|)timl>er 


citmati,    Ohio.     Meeting    second    Tues<lay,    Fehruary, 
and    Novem'ier. 


Dixie   .\ir   Brake  Ci.vp. — E.    F.    O'Connor,    10   West   (^race   St.,   Richmonij. 


Vi. 


T.  Mi 


Xew 


New 


International  Railroad  Master  Blacksmiths'  Assiici.ation. — W 

Michigan    Central,    2347    Clark    Ave.,    Detroit.    .Mich. 
International    Railway     Fuel    Association. -J.    Ci.    Crawf<  rd,    702     East 

Fifty-first  St..  Cliicago,  III.    Xext  annual  meeting  May,   1922,  Cliicacn. 
International   Railway    Ceneral    Foremen's    Association. — William    I  Kill. 

1061    W.    Wabasha    .\ve.,    Wini  tia.    Minn. 
Master    T-'oilermaker     ■\ssoci.\tion. — Harry    D.    N'ought,    26    Cortlandt    St., 

New  ^'ork.   X,    Y.     Next   annual   ci  nvention   Hotel   Sherman.  Chicago, 

Miy  23  to   .?6,   192,?. 
England  Railroad  Cluk. — W.  E.  Cade.  .Tr..  683  Atlant:c  .\ve..  Boston. 

Mass.      Next   meeting   December    13.     Paiier   on    Kebuilding  Old    l.i  co- 
motives  will  be  ;. resented  by  C.  B.  Smith,  mechanical  engineer,   Boston 

&    Maine. 
York    Railroad   Cub. — H.    1).    Vought,   26   Cortlandt    St.,   New    Yo -k. 

X.  Y.     Third  annual  dinner   December    15. 
Xi.\gara    Frontier    Car    Men's    Associ.vtion  — <-Jcorge    A.    .1.    II<-<hpreb,    623 

Bristene    Building.    Buffalo.    X.    Y. 
P.\ciFic   Railway  Cltb. — W.   .*>.   Wollner,   64   Pine   St..   San    Francisco,  Cal. 

Meeti'ig   secr.nd   Thurs<lay   of  each  mc  nth   in   San   F'rancisco   and   <  >ak- 

land,    Cal..    alternately. 
Railway   Clj'b  ok   Pittsbtrgh. — .1.    D.   Conway,   515   C,randvie«    .\ve. 

burgh.   Pa.     Regular  meetiiiirs  frurth   Thursday   in  each   montli. 

.luiie.    luly   .-^nd  .\iigiist.   at    Fort    Pitt   Hotel.    Pittsburgh     I'a. 
I, oris    Railw.w    Clvi.. — B.    VV.    I'rauenthal,    I'nion    Stati"  n,    St. 

Mo.      .Meeting   second   Friday  'of  each   n'onth 

.\uj;ust. 
Tkaveiing  Engineers'  Association. — W.  O.  Tlumpson, 

ing.    Buffalo.    X.    Y. 
Western    Railway    Ci.i'b. — Bruce    \'.   Crandall,    14    E. 

Chicago.    L  Rcgui.-ir     mee'ings     third     Monday    in 

.Tune,    .Tuly    and    August. 


St. 


,    Pitts 
exccjtt 

I^cuiis, 
except    June.    July   and 

Marine  Trust  build- 

lackson    Boulevard, 
each    month,    except 
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PERSONAL  MENTION 


-■;-^_.-  .:\:<:,,-'  GENERAL 

O.  S.  Jacksox  has  been  appointed  assistant  superintendent  of 
motive  power  of  the  L'nion  Pacific,  with  headquarters  at  Omaha, 
Xeb.  ' 

.  ■  ■.    M.    B.    McPartland    has    been    appointed    superintendent    of 

i  motive  power  of  the  Western  Pacific  with  headquarters  at  Sacra- 

.  monto,   California,   and  the  position   of  general  master  mechanic 

.  has  been  abolished. 

E.  E.  Machovec,  master  mechanic  of  the  Atchison,  Topcka  & 
Santa  Fe,  with   headquarters  at   Argentine,   Kan.,  has  been  pro- 

^    motcd  to  acting  mechanical  superintendent  of  the  Northern  Lines. 

■'.':  Western  District,  with  headquarters  at  La  Junta,  Colo.,  succeeding 
J.  R.  Sexton,  who  has  been  granted  an  indefinite  leave  of  absence 
due  to  ill  health, 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF  ENGINES 

J.  E.  Carr  has  been  appointed  assistant  general  road  foreman 
of  engines  of  the  United  Railways  of  Havana,  with  hcadquarters^ 
;-    at  Cruces,  Cuba. 

M.   C.   M.   Hatch   has  been   appointed   mechanical   engineer  of 

the    Missouri,    Kansas    &    Texas,    with    headquarters    at    Parsons. 
'■\   Kan.,   succeeding  W.    H.    Maddocks,   retired.     Mr.    Hatch    was 

i)orn    at    Chelsea,    Mass., 
-on  March  14.  1882.   After 

two  years'  attendance  at 

the    Massachusetts    Insti-      •. 
'.     tute  of  Technology,  and 

two    years    at    the    Uni- 
,r     versity  of  California,   he 

entered    railroad    service 

in    June,    1903,    working 
--    in    the    Southern    Pacific 

shops  at  West  Oakland.  .;■■; 
.'    Cal.,   and    in   the   testing 
;■     and     signal     departments 
'     for  about  18  months  and 

about  six  months  in  the 

Atchison,       Topeka       & 
■  '■  Santa       Fe      shops      at 

Xeedles,    Cal.,    and    San 
..    P.ernardino.       In     June, 

1905,  he  became  a  drafts- 
;     man  in  the  motive  power 

department  of  the  Boston 
"■••   &  Maine,  and  in  Decem- 

,  bcr,  1906.  he  was  promoted  to  chief  draftsman  of  that  road, 
;,  which  position  he  held  initil  November,  1911,  when  he  was 
. t  appointed    engineer    of    tests    of    the    New    England    Lines.      In 

June,   1912,  he  was  appointed   superintendent  of  locomotive  fuel 

service  of  the  Delaware,  Lackawanna  &  Western,  which  position 
:     he  resigned  in  February,  1917,  to  become  assistant  to  the  president 

of  the  Locomotive  Pulverized  Fuel  Company.     He  held  this  posi- 
■r  tion  until  January,  1920,  when  he  left  this  company  to  become  a 

representative  of  the  Railway  &  Industrial  Engineers.     He  reen- 

f   tered  railroad  service  in  April,  1921.  as  assistant  mechanical  engi- 

,\   neer   of   the    Missouri,    Kansas   &   Texas,   with   headquarters    at 

'■~;    Parsons,   Kan.,  which  position  he  was  holding  at  the  time  of  his 

,    recent  promotion. 

J.  W.  Keppki.,  general  foreman  of  the  Canadian   Pacific,  with 
■'headquarters  at  \'ancouver,  B.  C,  has  been  promoted  to  master 
mechanic    of    the    Regina ,  division,    Saskatchewan    district,    with 
headquarters  at   Regina,   Sask.,  succeeding  W.   G.   McPherson. 

F.  M.  MozLEY,  roundhouse  foreman  of  the  Gulf,  Colora<lo  & 
.Santa  Fe  at  Gainesville,  Tex.,  has  been  appointed  master  mechanic 
of  the  Southern  division  wi%h  headquarters  at  Temple,  Tex. 

SHOP  AND  ENGINEHOUSE 

J.  Gibson,  master  mechanic  of  the  Canadian  Pacific,  with  head- 
quarters at  Moose  Jaw,  Sask.,  has  been  appointed  general  fore- 
man, with  headquarters  at  Revelstock,  B.  C.    W.  G.  McPherson, 


M.  C.   M.  Hatch 


master   mechanic,   with   headquarters   at   Regina,   Sask.,   succeeds 
Mr.  Gibson  at  Moose  Jaw. 

J.  McKexzie  has  been  appointed  shop  superintendent  of  the 
Pere  Marquette  at  Ionia,  Mich.,  succeeding  J.  Speckin,  assigned 
to  other  duties.  W.  F.  Crowder  has  succeeded  Mr.  McKenzi. 
as  general  car  inspector. 

A.  H.  PowEi.i.  has  been  appointed  superintendent  of  the  JefFer. 
shops  of  the  Western  Pacific,  with  headquarters  at  Sacrament- >. 
California. 

PURCHASING  AND  STORES 

C.  W.   Dearuorth   has  been  appointed  division  storekeeper  . 
the  Erie  with  headquarters  at  Huntington,  Ind.,  and  R.  H.  Pauliiu 
has    been    appointed    to   a    similar    position    with    headquarters   ;•.; 
Marion,  Ohio. 

B.  T.  Jellisox,  general  purchasing  agent  of  the  Chesapeake  a 
Ohio,  has  been  appointed  special  agent,  handling  special  mattei  s 
assigiied,  and  the  position  of  general  purchasing  agent  has  bee:i 
abolished. 

.'\.  Ross  has  been  appointed  division  storekeeper  of  the  Eric 
with  headquarters  at  Jersey  City,  X.  J.,  and  M.  H.  Keyes  ha- 
been  appointed  to  a  similar  position  with  headquarters  at  Buffalo 
X.  Y. 

J.  M.  Velasco,  assistant  general  purchasing  agent  of  the 
Xational  Railways  of  Mexico,  with  headquarters  at  Xew 
York,  hdrs  been  appointed  purchasing  agent  with  headquarter> 
at  Mexico  City.  W.  L  Wibel  succeeds  Mr.  Velasco  at 
Xew  York. 


:    ^        *        '■  OBITUARY 

Axel  S.   \'ogt,   formerly  mechanical  engineer  of  the   Pennsyl- 
vania, died  on  Xovember  11  of  heart  failure. 

-'■'  James  D.  Collixsox^  formerly  general  master  mechanic  of 
the  .\tchison.  Topcka  &  Santa  Fe,  died  at  his  home  in  Houston, 
Tex.,  on  Xovember  9.  Mr.  Collinson  was  born  in  Manchester, 
luigland.  on  January  21,  1849.  He  fir.st  entered  railroad  service 
4n  Ihe  mechanical  department  of  the  Chicago,  Milwaukee  &  St. 
Paul.  In  1889  he  left  to  become  general  foreman  of  the  shops 
•;f  the  Atchison,  Topeka  &  Santa  Fe  at  Topeka.  Kan.,  and  was 
thereafter  promoted  to  master  mechanic  at  Raton.  N.  M.. 
being  later  transferred  to  Fort  Madison.  Iowa.  He  became  super- 
intendent of  motive  power  of  the  Gulf,  Colorado  &  Santa  I*'e  in 
1896,  assistant  superintendent  of  motive  power  of  the  main  line, 
w  ith  headquarters  at  Topeka.  in  1900,  and  general  master  mechanic 
in  1901,  during  which  year  he  retired  from  railroad  service. 

Ch.vrles  E.  Oakes,  superintendent  of  shops  of  the  Kansas 
City  Southern  at  Pittsburgh,  Kans.,  died  on  October  13.  Mr. 
Oakes  was  born  January  4,  1880,  at  Danville,  111.,  and  entered 
railroad  work  at  the  age 
of  sixteen,  his  first  po- 
sition being  with  the 
Chicago  &  Eastern 
Illinois  at  Danville  where 
he  served  an  apprentice- 
ship to  the  boilermaker's 
trade.  He  was  then 
transferred  to  the  draft- 
ing room  where  he 
worked  his  way  up  to 
assistant  chief  draftsman. 
In  October.  1910,  he  re- 
signed this  position  to 
become  chief  draftsman 
for  the  Kan.sas  City 
Southern  with  head- 
quarters at  Pittsburgh, 
Kans.  This  position  he 
held  for  11  months,  re- 
signing to  become  chief 
draftsman  of  the  Mis- 
souri Pacific  at  St.  Louis, 

Mo.  On  April  16.  1914,  he  returned  to  the  Kansas  City  Southern 
as  mechanical  engineer ;  in  May,  1919,  became  general  agent  for 
the  Peoria  Life  Insurance  Company  and  on  October  1,  1920, 
superintendent  of  shops  of  the  Kansas  City  Southern. 


Charles  E.  Oakes 
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SUPPLY  TRADE  NOTES 


W.   F.   Abel   has  been   appointed  assistant   general   manager   of 
ales  of  the  Electric  Alloy  Steel  Company,  Youngstown,  Ohio. 

Walter  E.  Heibel  has  accepted  a  position  as  sales  engineer 
■  if  the  B.  F.  Sturtevant  Company,  Boston,  Mass.,  with  head- 
ijuarters  in  New  York. 

Walter    C.    Carroll,    assistant    general    sales    manager    of    the 
American   Sheet  &  Tin   Plate   Company  at   Pittsburgh,   Pa.,  ha 
been    appointed    vice-president    of    the    Inland    Steel    Company, 
Chicago. 

Ben  L.  Whitney,  formerly  with  the  Byers  Company,  has 
(opened  an  office  at  528  Detroit  Savings  Bank  building,  Detroit, 
Mich.,  and  will  represent  the  Orten  &  Steinbrenner  Company 
in  that  territory. 

Press  G.  Kennett,  formerly  representative  of  the  Flint 
Varni.sh  &  Color  Works,  with  headciuartcrs  at  St.  Louis, 
.Mo.,    in    charge    of    sales    in    tlic    south    and    southwest,    has 

l)cen  appointed  man- 
ager of  the  railway 
!  -  sales  of  the  Chicago 
Varnish  Works,  with 
headquarters  at  Chi- 
cago. Mr.  Kennett 
bas  been  with  the  Flint 
\'arnish  &  Color  Works 
for  the  past  12  years, 
and  when  the  Du  Pont 
interests  took  over  the 
company  he  was  ap- 
pointed representative 
at  St.  Louis.  Prior  to 
going  with  the  Flint 
concern,  he  was  con- 
nected with  the  pur- 
chasing and  supply 
departments  of  several 
railroads  in  the  south 
and  southwest,  serving 
as  general  storekeeper 
...!■-  for  the  Illinois  Southern 
in  1905  and  in  the  same  capacity  for  the  Southern  Indiana 
in  1906  and  1907. 

W.  H.  Snedeker,  formerly  in  the  Tacoma,  Wash.,  office  of 
the  Griffin  Wheel  Company,  Chicago,  has  been  appointed  man- 
ager of  sales  at  the  office  established  by  the  company  in  the 
Rialto  building,   San  Francisco,  Cal. 

G.  H.  Jones,  vice-president  and  one  of  the  founders  of  the 
Inland  Steel  Company,  Chicago,  will  retire  from  active  service 
in  the  company  about  Jan.  1,  1922.  Mr.  Jones  will  retain  his 
interest  in  the  company  and  will  continue  as  a  director  and  a 
member  of  the  executive  committee. 

The  United  States  Cast  Iron  Pipe  &  Foundry  Company, 
Burlington,  N.  J.,  has  opened  a  new  office  at  811  Dixie  Termi- 
nal building,  Cincinnati,  Ohio.  P.  T.  Laws,  assistant  works 
manager,  now  has  his  headquarters  at  the  new  office  and  Harold 
G.  Henderson  is  in  charge  of  sales  from  this  office. 

C.  H.  Hobbs  has  been  appointed  assistant  general  manager 
of  sales  of  the  Detroit  Seamless  Steel  Tube  Company  of  Detroit. 
Michigan.  Mr.  Hobbs  was  in  the  service  of  the  Lackawanna 
Steel  Company  for  over  14  years  and  for  the  last  five  years 
was  district  representative  in  charge  of  its  Detroit  office. 

The  H.  K.  Ferguson  Company,  Cleveland,  Ohio,  has  arranged 
with  the  Morgan  Engineering  Company,  Alliance,  Ohio,  to  de- 
sign and  build  gap  cranes  for  locomotive  lift-over  service.  In 
return  the  Morgan  Engineering  Company  has  made  the  H.  K. 
I'erguson  Company  its  sales  representative  in  the  railway  field. 

The  Virginia  Car  Corporation,  Alexandria.  Va.,  has  been 
organized   in   Virginia   with  a  capital   of  $100,000.     The  officers 
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are  E.  A.  Morse,  president,  Washington,  D.  C. ;  L.  D.  Christie, 
treasurer,  Alexandria,  Va. ;  S.  A.  Aplin,  secretary,  Washington 
The  company  will  build  and  repair  railroad  cars  and  will  lease 
part  of  the  Virginia  Shipbuilding  Corporation's  plant  at  Alex- 
andria. 

I'rank  P.  Smith  for  over  20  j'cars  identified  with  the  Han- 
cock Inspirator  Company,  sales  department  of  Manning,  Max- 
well &  Moore,  Inc.,  New  York,  died  on  November  3,  at  his 
home  at  Manhattan  Beach,  N.  Y.,  at  the  age  of  66  years.  .Mr 
Smith  was  in  railroad  service  previous  to  entering  tlie  railway 
supply  field.  v-  -  ■    '.-.:■ 

M.  E.  Gregg  has  been  appointed  district  sales  manager  for 
the  Lackawanna  Steel  Company  at  Detroit,  Mich.,  succeeding 
C.  II.  Hobbs.  Mr.  Gregg  has  been  connected  with  the  general 
sales  department  of  the  Lackawanna  for  the  past  two  years, 
prior  to  which  time  he  was  Buffalo  district  manager  for  the 
Republic  Iron  &  Steel   Company. 

William  Bosworth  has  resigned  his  position  as  assistant  engi- 
neer in  charge  of  contracts  and  production  with  the  UnderfcMxl 
Stoker  Company  of  America,  Detroit,  Mich.,  to  accept  the  posi- 
tion of  mechanical  engineer  with  the  Wine  Railway  Appliance 
Company,  Toledo,  Ohio.  Mr.  Bosworth's  experience  has  been 
almo.st  entirely  railway  mechanical  engineering.  He  had  Ikh-mi 
mechanical  engineer  on  several  steam  railroads  prior  to  three 
and  a  half  years  ago  when  he  became  associated  with  the 
Underfeed  Stoker  Company.      :.,r 

The  Reilly-Peahody  Fuel  Company,  Pittsburgh,  Pa.,  an- 
nounces a  change  in  name  to  Peabody  Fuel  Company  with  the 
following  officers :  F.  E.  Peabody,  president ;  R.  E.  Peabody, 
vice-president;  W.  Russell  Carr,  vice-president;  C.  M.  Rhoads, 
secretary  and  treasurer,  and  T.  J.  Atchison,  general  sales  man- 
ager. All  these  also  are  officers  of  the  American  Coke  Cor- 
poration, with  the  .same  titles.  F.  E.  Peabody  has  resigned  as 
treasurer  of  the  Eastern  Fuel  Company  and  severed  all  his 
connection  with  that  company  and  its  subsidiarj-,  the  Georges 
Creek  Coal  Mining  Company.       vV     ■ 

James  Brown  Rider,  vice-president  and  general  -  manager 
of  the  Pressed  Steel  Car  Company  and  the  Western  Steel 
Car    &    Foundry    Company,    with    headquarters    at    Pittsburgh, 

Pa.,  died  on  November 
V  2,  at  Pittsburgh,  Pa., 
after  an  illness  of -four 
months.  Mr.  Rider  was 
born  at  Morrison's  Cove, 
•  Blair  County,  Pa.,  on 
September  10,  1879.  He 
entered  the  service  o( 
i%_  the  Pennsylvania  Rail- 
■■«%^road  in  1895,  and  re- 
i  ."taained  with  it  until 
1899,  acting  successive- 
ly as  messenger  boy, 
shop  order  clerk,  in- 
voice clerk  and  stenog- 
rapher. In  1899  he  be- 
came connected  with 
the  Pressed  Steel  Car 
Company  as  stenog- 
rapher and  clerk  to  the 
general  manager,  being 
advanced  to  the  posi- 
tion of  assistant  to  the 
vice-president  in  July,  1905.  He  was  appointed  general  man- 
ager in  July,  1909,  and  made  a  member  of  the  board  of  directors 
in  January,  1913.  Mr.  Rider  was  appointed  general  manager  of 
the  Western  Steel  Car  &  Foundry  Company  in  August,  1913, 
and  in  December,  1915,  he  was  elected  a  vice-president  of  the 
Pressed  Steel  Car  Company  and  Western  Steel  Car  &  Foundry 
Company,  with  headquarters  at  Pittsburgh;  he  continued  to  per- 
form the  duties  of  general  manager  in  charge  of  operations.  He 
was  also  vice-president  of  the  American  Steel  Company  of  Cuba. 

F.  L.  Kellogg,  manager  of  the  New  York  branch  at  25  West 
I-orty-third  street.  New  York  City,  of  the  Electric  Storage 
Battery  Co.,  Philadelphia,  Pa.,  has  been  appointed  district  man- 
ager of  the  North  Atlantic  district,  with  headquarters  at  25 
\\  est   Forty-third   street.   New   York.     F.  F.   Sampson,  manager 
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of  tlic  Exidc  depots  and  garages,  succeeds  Mr.  Kellogg  as  inan- 
aucr  <it  the  Xow  York  branch,  with  D.  P.  Orcutt  as  assistant 
managir.  The  entire  sales  organization  in  New  ^"ork  City  was 
"recently  consolidated  and  Mr.  Sampson  was  appointed  manager 
and   Mr.  Orcutt  assistant  manager. 

Henry  P.  iloflfstot  has  been  elected  vice-president  of  the 
Pressed  Steel  Car  Company  in  addition  to  his  duties  as  presi- 
dent of  the  Koppel  Industrial  Car  &  Equipment  Company.  He 
was  formerly  manager  of  sales,  central  district,  of  the  Pressed 
Steel  Car  Company  before  assuming  duties  as  president  of 
the  Koppel  Company.  C.  VV.  Wrenshall,  general  superintendent 
and  acting  general  manager,  lias  been  appointed  general  man- 
ager of  the  Pressed  Steel  Car  Company,  and  W.  A.  Chamber- 
lain, firmerly  auditor,  has  been  appointed  comptroller,  all  with 
headquarters  at  Pittsburgh,  Pa.  C.  E.  Church,  secretary  and 
assistant  treasurer,  has  been  appointed  secretary  and  treasurer 
with  office  at  Xew  York. 

The  J.  G.  Brill  Company,  Philadelphia,  Pa.,  announces  the 
formation  'of  a  new  company,  the  Canadian  Brill  Company, 
Ltd.,  organized  to  build  and  sell  electric  and  steam  railway 
rolling  stock  in  the  Dominion  of  Canada.  The  new  company 
b.as  taken!  over  the  plant  and  equipment  of  the  Preston  Car 
i*<:  Coach  Company,  Ltd.,  Preston,  Ontario,  and  has  a  num- 
ber of  orders  now  in  process  of  construction.  This  plant  is 
a  modern  car  shop,  having  11 K'  acres  of  ground  located  on 
the  outskirts  of  the  city.  The  executives  of  the  new  company 
are:  Samuel  M.  Curwen,  president;  H.  K.  Hauck,  first  vice- 
president:  Alfred  Clare,  second  vice-president;  H.  D.  Scully, 
general  manager  and  secretary,  and  E.  1*.  Rawle.  treasurer. 

Robert  .\.  Ogle,  president  of  the  Ogle  Construction  Com- 
pany, died  on  November  2.  Mr.  Ogle  was  born  at  Spalding 
Springs,  Mo.,  on  .November  16.  18^)5.  He  was  engaged 
in   general   building  con-  ,.    . 

tracting  at  Monroe  City, 
Mo.,  imtil  1898,  when  he 
organized  and  became  di- 
rector of  the  Safety 
,1'und  Life  Association, 
subsequently  the  Mis- 
souri State  Life  Insur- 
ance Company.  In  19()3 
he  became  afiiliated  with 
an  engineering  and  con- 
struction company  at  St. 
Louis,  Mo.,  specializing 
in  the  railroad  construc- 
tion field.  He  left  that 
company  in  1906  to  enter 
the  service  of  the  Otto 
Gas  Engine  Works  with 
headquarters  in  Chicago. 
While  with  this  com- 
pany he  was  mostly  en- 
gaged in  water  service 
and  coaling  station  con- 
struction. In  1911  he  organized  the  Ogle  Construction  Company 
at  Chicago,  and  since  that  time  he  has  been  actively  identified  with 
the  development  of  coaling  station  construction  and  equipment. 

W.  H.  Rastall  has  been  airpointed  chief  of  the  Industrial 
Machinery  Division  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  and  in  this  position  will  have  charge  of  the  govern- 
ment's activities  in  furthering  American  foreign  trade  in  railway 
equipment  and  supplies.  Mr.  Rastall  was  born  in  1879.  He  was 
educated  in  the  public  schools  of  Chicago,  the  Hebron  Academy 
(Maine),  the  University  of  Maine  and  Cornell  University,  from 
which  institution  he  was  graduated  in  1904.  Before  completing 
his  education,  Mr.  Rastall  served  as  a  draftsman  for  the  Latrobe 
Steel  &  Coupler  Company,  Melrose  Park,  111.,  and  for  several 
shipbuilding  companies.  Prom  1904  to  1911  he  was  resident 
engineer  of  the  .American  Trading  Company  at  Kobe,  Japan. 
From  1913  to  1917  he  was  sales  engineer  for  the  Worthington 
Pump  &  Machinery  Corporation.  In  the  latter  year  he  entered 
the  service  of  the  Bureau  of  .Aircraft  Production  as  an  aeronau- 
tical mechanical  engineer.  In  October,  1918,  he  left  this  position 
to  investigate  the  markets  for  .American  indu.strial  machinery  in 
the  Far  East  in  behalf  of  the  Department  of  Commerce.  He 
was  occupied  on  this  mission,  until  the  summer  of  this  year, 
when  he  returned  to  this  country  to  take  up  his  new  duties. 
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Drii.i.  Chicks. — .\  series  of  circulars  featuring  several  typos 
of  drill  chucks  has  rece.itly  been  issued  by  E.  Horton  &  Son 
Company,  Windsor  Locks,  Conn. 

Belt  and  Motor-Drivex  Hammers. — Beaudry  &  Co.,  Boston, 
Mass.,  has  recently  issued  a  12-page  l)ooklet  describing  and  illus- 
trating its  Champion  type  power  hammers.  , 

Stokers. — .A  four-page,  colored  folder  illustrating  aiid  out- 
lining the  advantages  of  the  Jones  automatic  cleaning  stoker  has 
recently  been  issued  by  the  Under-Feed  Stoker  Company,  Detroit 
Mich. 

Chucks. — The  Skinner  Chuck   Company,   New  Britain.   Conn., 
has    recently   issued   Catalogue    No.   35,    which    is   a   useful,    illus 
t rated  source  of  information  on  its  line  of  lathe,  drill  and  planer 
chucks  and  vises. 

High  Steed  Metal  S.\ws, — The  Peerless  Machine  Company, 
Racine^  Wis.,  has  recently  issued  a  circular  containing  a  complete 
revision  of  list  prices  of  its  line  of  high  speed  metal  saws.  ■  These 
prices  mark  a  return  to  the   1918  basis. 

Flel  Oil  Engines. — The  Hatfield-Penficld  ^teel  Company. 
Bucyrus,  Ohio,  has  issued  two  catalogues  describing  and  illus- 
trating its  Diesel  type  vertical  and  horizontal  standard  fuel  oil 
engines  which  are  built  in  two  and  three  cylinder  sizes,  respectively. 

Hydraulic  Power  Transmisso.xs. — The  Oilgear  Company, 
Milwaukee,  Wis.,  has  issued  a  booklet  composed  of  several  bulle- 
tins which  describe  and  illustrate  the  variable  speed  oil-pressure 
power  transmission  machinery  recently  exhibited  at  Chicago. 

Cranes. — Catalogue  No.  158,  superseding  No.  151,  has  recently 
been  issued  by  the  Whiting  Corporation,  Harvey,  111.,  describing 
and  illustrating  its  standard  crane  designs.  Several  tables  of 
standard  clearances  and  a  brief  outline  of  the  company's  facilities 
for  building  cranes  are  also  included. 

■•  Valves. — The  Pratt  &  Cady  Compaiiy,  Hartford,  Conn.,  has 
recently  issued  Catalogue  No.  6  listing  its  complete  line  of  brass 
and  iron  body  valves  and  asbestos  packed  cocks.  This  catalogue, 
which  supersedes  all  previous  issues,  is  a  book  of  161  pages  and 
contains   illustrations,   drilling  tables,   drilling   list   prices,  etc. 

Vacuum  Pumps. — Several  new  features  of  design  are  incor- 
porated in  the  line  of  dry  vacuum  pumps  presented  in  Bulletin 
No.  710,  which  the  Chicago  Pneumatic  Tool  Company,  New  York, 
has  recently  issued.  The  pumps  described  and  illustrated  are  of 
the  steam,  belt  and  motor  driven  types  and  are  particularly  suited 
for  service  in  power  plants,  gasoline  extraction  plants,  chemical 
works,  sugar  houses,  canneries,  etc. 

PuMPs.^The  Sullivan  Machinery  Company,  Chicago,  111.,  has 
recently  issued  three  new  bulletins,  Nos.  71^,  71-F  and  70-W, 
describing  in  detail,  in  pictures  and  in  diagrwhs  the  construction 
and  operation  of  its  air  lift  pumps,  displacement  pneumatic  pumps 
and  rotator  hammer  drills.  The  pneumatic  pumps  are  an  entirely 
new  line  intended  primarily  for  handling  acid,  l);jt  are  also  used 
for  pumping  any  liquid  when  local  conditions  make  this  form 
of  pump  desirable. 

Radl\l  W.all  Drill. — The  Pawling  &  Harnischfeger  Company, 
Milwaukee,  Wis.,  has  recently  issued  Bulletin  No.  206  describing 
its  No.  6  radial  wall  driil  which  has  been  designed  to  meet  the 
demand  for  a  simple  and  effective  machine  for  drilling,  reaming 
and  countersinking  large  unwieldy  pieces.  Examples  of  interior 
and  exterior  drilling  of  large  steel  drums  and  the  drilling  and 
reaming  of  structural  material  are  shown  in  the  bulletin,  also 
dimension  drawings. 

Self-Opening  Die  Heads. — The  different  styles  of  H  &  G  die 
heads  are  pictured  and  described  in  detail  in  a  simple  manner  in  a 
new  catalogue  of  93  pages,  recently  issued  by  the  Eastern  Machine 
Screw  Corporation,  New  Haven,  Conn.  Much  valuable  data  which 
should  be  useful  to  the  man  working  out  threading  problems 
has  l>ecn  compiled  and  included  in  this  unusual  catalogue,  also 
a  numl)er  of  illustrations  showing  the  die  heads  installe<l  on 
lathe  and  screw  machines. 
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Use  Warner  &  Swasey  Engineering  Service 
i  -  and  get  more  and  better  production    ,  | 

'^'Q^--&^^^  your  Turret  Lathes       i^^  5^  ^ 


Nineteea-Twenty-Two  will  see  prog^rams  for  greater 
efficiency  in  the  shops  of  all  railroads.  Warner  & 
Swasey  engineers  are  constantly  finding  how  more 
and  better  w^ork  may  be  done  on  turret  lathes.  Send 
us  blue  prints  of  your  bar  and  chucking  jobs  and  let 
our  engineers  help  you  with  your  program. 


Equipment  planned 
by  W  &  S  engineers 
to  finish  air  brake  and 
signal  hose  couplings 
in  two  minutes 
apiece. 
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»>f  tlu    Jv\i«!o  'K'i><>is  ;iii«l  liara.ms.   siuvccd.-    Mr.   Killoyy   a^  man-' 
ai^ir   (tf   tlu'    \\u    Ni'ik    liraiicli,   with    |).    I'.   ( )rviilt   as   assistant 
niinaL:!  r        I  lu    ^ii'ii''   .-ali>  oriiani/atioii    in    W\v    N  ork    *  it>    ua> 
MOvntlv    .ini-olidat'.d    and    Mr.    Saini>^i>n    was   aii|>(iinl<d    niana!.;rr 
.ind    Mr.   ()tintt   a>-si>tant   niana^-rr. 

Iltury  I  .  ^  1  ltirt»i(it  lias  lii-tn  rk-ttcd  \  icc-iinsidiiit  ul  thr 
F'fc -^fd  .s*(<-!  Car  *.  unjiany  in  addition  1«>  liis  dntics  as  jirisi- 
dt  ill  i>l  ilio  Kdppil  |n<Ii!^lrial  C  .ar  &  I-.iiniimunl  Innipanv.  Hi- 
\\a^  I  irnit  ri\  manamr  d  -altv^  ci-ntr.a!  district,  of  tlu'  l'rf^--iil 
.■^tijd  tar  (.Onipany  UtUri'  us.snminji  dntic>  as  prt'siik'nt  d 
tin-  Koi>]kI  lOnijiany.  I'.  W.  W  ri-nsliall,  jiiiural  snpirintcndint 
;nid  attinii  yiiitral  nianaycr.  lias  lnt.ii  apimintid  .miu-ral  niaii- 
aurr  lit  till-  I'rcsscd  .Siti!  (  ar  ('«iin]>any.  and  \\  .  \.  ("liainln.r- 
laiii.  t<  rmirly  anditi-r.  Iia-  Im  li  a|>i)<)intid  i«>ni))tr(ill«.r.  all  with 
htad<|iiar;irs  at  I'ittrhuryh.  I'a.  C.  \\.  Church,  sicntary  aiul 
a>--i>ta!it  tnasnrtr,  lias  l)ii.:i  appuintfd  sicntary  and  trcasnn  r 
with  otVici'  at    Ww    ^()rk. 

'riif  j.  ( i.  I'.rill  (  (iiiiiiany.  I'liiladtdphia.  I'a.,  announces  the 
!"  inration  ol  a  luw  coiiipanv.  tlic  I.  anadian  ilrill  (."(iini-any. 
1.1(1..  ori;,nii/.<<l  to  Imihl  and  *»11  thctric  and  steam  radwa\ 
'•oUiiiL;  -tock  in  the  Domiiiidn  .if  tanada.  Ilu-  new  conipans 
la-  taken  ti\er  the  plant  and  e<|nipment  of  the  I'rcston  (  ar 
iV  ("oacii  (  onii>any.  Ltd.,  rreston.  <  >ntario.  and  ha-^  a  iiiiiii- 
l)er  of  order-  now  in  |proce->  ol  ci  piistrnction.  Ilii-  jdant  i-- 
a  niodeni  car  -hoii.  having  1 1  ' -■  acre>  of  uromid  hicated  on 
the  oiit-kirt-  of  the  city.  The  e\ecnti\i-  of  the  new  conipaiiv 
are:  .'"•.innul  .M.  (  nrweii.  ]>re-.i(lent ;  II.  k.  Ilauck,  lir-t  \  ice- 
l>resi(Kiit;  \lfred  (tare,  -econd  \  ice-pre-ideiit :  II.  I),  ."^cnlly. 
•.^Miural   mana.ner  ami  -tcrt  tary.  and    \'..   I'.    Raw  le.  tna-nrer. 


\.    (  I'.^le,     |ire-idint;  if    the    <  )'.^Ic    (  oii-tnutioii     ('(Hii 
oil     .\o\<iiilier    _*.       .Ml".    (  »i.:Ie    wa--    horn    at     SjialdiiLU 
.\1(>..     oil      .\M\einli(r      I'l.      l<S((.s         ||(.      \\;|v     riiL;a'.4eil 
d    lintldiii.;.;    coii- 


Robert    A.    Ogle 


l\ol  A  rt 
)iaii> .    iliei 
.""-prill'..;-, 
in    :.aeiu 

tractini;  at  Monroe  t  ity. 
M.>..  until  IS'iS.  when  he 
.riiaiii/i-d  and  lucanie  di- 
rector of  the  Safity 
Iniid  Life  .\-.>ociatioii, 
-nl»eiinentl>  the  Mi- 
-ouri  State  Life  |ii>iir- 
aiice  Company.  In  l''".> 
he  hi-came  alViliated  uilli 
an  eii.iiineeriiii.;  and  coii- 
-triKliMiv  company  ai  St. 
Louis.  .Mo.,  speciali/inLi 
in  the  railroad  coii-triu- 
tioii  lield.  He  left  that 
company  in  l'^(l<)  to  enter 
the  >er\  ice  of  the  (  )tto 
( ia>  l*'nv:inf  \\ork>  with 
headfinarter-  in  Chicago. 
While  with  tlii-  cm 
paiiy  he  wa-  ino>tly  eii- 
i4aiiei|  in  water  >er\  ici' 
anri   coaliiiu    -t.itioii    cmi- 

-triutioii.  In  L'll  he  oru;aiii/ed  the  i  )ii]v  (  oiistrnctioii  loinpany 
ai  t  liicatio,  and  -ince  that  time  he  lias  lieeii  actively  ideiitilied  with 
ilu    de\elo].meiit  of  coaliiiti   -tation  construction  and  Cf|nipment. 

W.  II.  U'a-tall  ha-  lieii  ajipointed  chief  of  the  Industrial 
.Machiiurv  Hixi-ion  of  tin  lUireau  of  j'orei'jn  and  Dome-tic 
(  omnu  rce  and  in  this  position  will  have  char.vic  of  the  liovern- 
nieiit-  ac»i\itie-  in  furtherinL;  Anurican  torei.iiii  trade  in  railway 
equipment  and  -npplii-.  Mr.  ka-tall  was  horn  in  IS/*;.  He  wa- 
educate<l  in  tlu-  imhlir  -chool-  of  (  hicayo.  the  llehroii  .\catlem> 
(.Maine),  the  Lnivi-r-ity  of  Maine  and  <  onull  I  iiiv  er>it> .  from 
which  iii-titntioii  he  \va-  yrachiated  in  1*'()4.  I'.efore  coinpletinu 
hi-  eijucation,  .Mr.  Ka-tall  -er\ir]  as  a  draft-man  for  the  Latroht- 
St«el  \-  <"oiipler  Company,  Meln-e  Park,  111.,  and  for  several 
-hiplpitiUliny  companie-.  Iroin  rH!4  to  V>\\  he  was  residiiit 
ent;tiieer  of  the  American  Tratlinvi  Company  at  Kohe,  Japan, 
l-roin  1<>1.^  to  1<>I7  he  wa-  -ales  eiiiiineer  lor  the  \\ortliiii!.;ton 
I'umi)  \  Machinery  Corporation.  In  the  latter  year  he  entered 
the  se'-vice  of  the  ihireau  i>f  Aircr.ift  I'roduction  as  an  aeronau- 
tical nurlKinical  t-nyiiietr.  In  Octohvr,  IMS,  lie  left  this  iiositioii 
to  iiive-titiat<-  the  inaiket-  for  \mericaii  iiulustrial  machinery  in 
the  l-'ar  |-".a-t  'ii  heh:df  of  tin-  Department  of  I  ommerce.  He 
wa-  occiipii:d  oil  thi-  mission,  until  tlu-  summer  ot  this  >ear. 
wlun  he  retnriud   to   this  country   to  take  up  his  iit-w   diitiis. 


TRADE    PUBLICATIONS 


!)uiii  (IMC  Is-.  A  siiie-  of  circulars  featuriiit;  several  tyjK 
of  drill  chuck-  li.i-  rece.nly  heeii  iss«e<l  hy  \''..  Ilorton  \-  So: 
t"omi)aii>.   \\  iiid-or    l.iK'k-,   (  onn. 

Lki  I    \\i>   MoT(ik-I)ki\k\    1 1  \\i  mkks.-  I'eaudry  ^;   Co..    I'.ostoi 
.Ma-s.,   ha-   r'-'Ceiitly   is-ued   a    li-payi'   hooklit   di-irihin'.;   and    iltri 
tratiny   its  Champion   txiie   power  hairmer-. 

SroKKks. -"^  four-paiie,  colored  fohkr  il  hist  rat  in;;  and  ont 
liniiit;  the  ad\ aiitaiies  of  the  Joiu-  automatic  deanin.ii  stoker  h.i 
receiitU  heeii  is.-ued  hv  the  Cnder-leed  Stoker  C'ompanv.  Detroi: 
Mich.  '  " 

('iir(K>. — The  Skinner  I'liuck  Company,  New  l!ritain.  (."onu 
ha-  recently  i-sued  Cataloiiue  .\o.  .^5.  which  i-  a  nseful,  illn- 
tiati-d  source  of  information  on  it-  line  of  I;itlie.  drill  and  jilam 
clnu-k-    and    \  i-e-. 

I  Ik. II  .SiKKD  .\li-.i.\i  ."s  \w-.-  Tlu-  I'eerle--  .Machine  loinpans 
l\:iciiK,  Wis.,  ha-  recently  i--ued  a  circular  containin.y  a  complet' 
r«.-\i-ioii  of  list  i)rici-s  of  its  line  oi  lii?.;li  -(leed  metal  -aws.  Tin-' 
prices  mark  a   ieturn   to  the   1'>1S  ha-i-. 

I*"i  Ki,  ()ii.  I-'n{;i.\Ks. — The  Hatliold-r<iiliel;l  Stiel  loinpaiiv 
I'.iicx  rus,  ( )hio,  has  issued  two  catalo.yues  descrihinii  and  illu-- 
traliny  its  Diesel  type  vertical  :md  hori/oiital  standard  fuel  oii 
eir..:iiie-  which  are  huilt  in  two  and  three  cylinder  -i/es,  res]tectivel\ . 

IhhKM  i.u  I'owi-.k  Tk.\n-.m  i>s.i.\s. —  'i'he  (  Hli^ear  Coinpanv. 
Milwaukee,  \\  i-.,  has  issiu-d  a  hooklet  composed  of  several  Imlle- 
liiis  tvhicli  descrihe  an<l  illustrate  the  \ariahle  speed  oil-]iressnri 
];ower   transmission   machiiury    recently   exhihited  at   (  hica.uo. 

( '«  WK-. --Catalo,m;e  .\o.  15S,  .-npersediiii:;.  Xo.  151,  has  receiitl_\ 
hieii  issuul  hy  the  Whiting  Corporation,  Harvey,  ill..  <lescrihiiiL; 
and  illu-lratiiu;  its  standard  crane  designs.  Several  tahles  of 
standard  vUarances  and  a  hricf  ontliiu-  of  the  companv-  facilitii  - 
lor  hiiildiiii;  cranes  are  also  inchidi-d. 

\'.\i.VKS.— The  I'rat!  i\;  t  a<ly  (ompat.y,  Hartford,  Conn.,  Iia- 
receiitly  issued  Catalo.yiie  .\o.  (>  li-tiiisi  its  comitletc  line  of  hras- 
and  ir  >ii  hody  vahes  and  ashestos  packed  cocks.  This  catalo!.;ut , 
which  sujiersedes  all  jTevions  issues,  is  a  hook  of  1()1  pa.yes  and 
i-oiitai'is    illustrations,   drilliiii;   tahles.   drilliiu.^    list    jirices,   etc. 

\  Ai  I  I  \i  I'l  MI'S. — Several  new  features  of  desitsn  are  incor- 
liorated  in  the  line  of  dry  vacumn  immps  preser.te<l  in  I'.ulletin 
.\o.  71((.  which  the  Clncatio  I'luumatic  Tool  Company.  .\ew  \  ork, 
has  recently  issued.  Tlu-  pnmi>s  descrihed  aiul  illustrated  are  oi 
the  sttam.  hell  and  motor  driven  type--aiid  are  i»articularly  suited 
for  service  in  power  plants,  .gasoline  e.xtractiuii  iilants,  chemical 
works,   siii^ar  houses,  canneries,  etc. 

I'iMi's. — The  ."sullivan  Machinery  Companv,  Chica.yo.  III.,  has 
recently  issiu-d  three  new  hulletins,  .\os.  71 -(i,  71 -h"  and  7()-\\'. 
('i-scrihiii.ii  in  ditail,  in  pictures  and  in  diagrams  the  construction 
.:iid  operation  of  its  air  lift  ptimjis,  disjilacemeiit  pneumatic  i>umii- 
aiul  rotator  hammer  drills.  The  piuiimatic  i)umps  are  an  e:itirely 
new  line  intended  jirimarily  for  handlin.y  acid,  hut  are  also  used 
for  immpinj.;  any  liijuid  when  local  coiulition-  make  this  form 
of  immii  desiraltle.  .    , 

l\.\i)i  \i.  \V-\i-i.  Dkii.i.  -The  I'awlinu  X  llariiischfe.yer  Company. 
.Mihvaukee,  Wis.,  has  recently  issued  Ihilletin  .\o.  2()(>  descrihinu 
Its  .\'o.  ()  ra<lial  wall  driil  which  has  hi-eii  desi.niud  to  meet  tin 
deinand  for  a  sitiiiile  and  e'tcctive  machine  for  drilliiii'.  rcaiiiiiiL; 
and  conntersinkiiii:  lar.ye  nnwiehly  piect-s.  h"..\ann)les  of  interior 
and  <  \terior  drilliiii.;  of  lariie  steel  drums  and  the  drillin'4  and 
reamiiiL;  of  structural  mati  rial  a'l-  shown  in  the  hiilletin,  al-o 
dinu-n-ioii  dra  w  iny- 
SKi  K-(  )|'KM  .\<;  i)iK  IIkaio. —  The  dilTereiit  styles  of  11  &  (i  die 
heads  are  jiictured  and  descrihed  in  detail  in  a  simple  manner  in  a 
lu-w  catalo.tiUi-  of  *M  pa.ues,  recently  tssuc<l  h\  tlu-  Lastern  MachinO 
Screw  Corporation,  Xeu  Haven.  (Onn.  .Much  \  aluahle  data  which 
should  he  useful  to  the  man  workinii  out  threadin.u  iirohleiiis 
has  heen  coinjiiled  and  included  in  this  unusual  cataloiiue.  also 
;i  iiumher  of  illustrations  showin.L;  the  dii-  head-  iii-talle;l  on 
lathe  and  screw  machines. 


'-"»..-: 
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Use  Warner  &  Swasey  Engineering  Service 
and  get  more  and  better  production 
on  your  Turret  Lathes        / 


Nineteen-Twenty-Two  will  see  programs  for  greater 
efficiency  in  the  shops  of  all  railroads.  Warner  & 
Swasey  engineers  are  constantb^  finding  how  more 
and  better  work  may  be  done  on  turret  lathes.  Send 
us  blue  prints  of  your  bar  and  chucking  jobs  and  let 
our  engineers  help  you  with  your  program. 


Equipment  planned 
by  W  &  S  engineers 
to  fini$ih  air  brake  and 
signal  hose  couplings 
in  two  minutes 
apiece. 
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A  File 
Cold  , 
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UNBREAKABLE 


HEAVY  DUTY 
CHISEL  5TEEL 


^Hat-d  Spitt*  Has  Been  Driven  Through ThiiBlocK 
^Anjlyi.i  of  BlocK.35  C»rbon5.«£|VxlO"x  3>2" 


:      '.    Branch  Offices: 

Pittsburgh,  Buffalo,  Cleve-     ^ 
land,     Philadelphia,    Cam- 
bridge,     Mass.;     Chicago, 
New    York,    Detroit,    San  '  . 
Francisco.  • :      ' ',-.  •■  -     .' 


I:.:'- 


: ;  Your    easiest    profits   come 

from  the  use  of  tools  that 

;:  hold  an  edge,     k-v    ••;  -  ^' 

.  Chisels  made  of  Seminole 
hold  an  edge  for  hours 
where    others    fail    in 

■    minutes.      '     -7  '^': '':'.'■' -.';:. 

Place  a  trial  order.    Then 
:    make  your  own  test. 

Seminole    is    consistently 
: .  uniform. 


LUDLUM   STEEL   COMPANY 


:■•^ 


Watervliet, 


General  Office  and  Works 


Masters  of  the  Industry" 


N.  Y. 


..->-  ••"■■. 


._,♦  ■     ••     A 
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POWER! 


3120  Lbs.  of  .40   Carbon 
Steel   Removed    Per   Hour 

During  a  recent  demonstration  a 
30-inch  "American"  Motor  Driven 
Lathe  removed  .40  carbon  steel  at 
the  rate  of  3120  lbs.  per  hour. 

It  takes  tremendous  power  and 
ruggedness  to  do  such  work  as  that, 
but  "American"  Lathes  are  built 
for  such  service — to  produce  your 
work  in  the  very  shortest  possible 
time  and  at  the  lowest  cost. 


'5'5???i.i>4?;? 


•^^^^3^^<^^S 


'*>  -^  •  ^y*?,''- 


THE  AMERICAN  TOOL  WORKS  CO. 


Lathes-Planers 


CINCINNATI,  U.  S.  A. 


Shapers-Radials 


I 
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UNBREAKABLE 


HEAVY  DUTY 
CHISEL  5TEEL 


A  File 
Cold  y 


"SEMINOLE"     5TEEL 

^H«rdSp»U»  Ha*  Been  Drivtn  Through  ThiiBlocK 
^ An«ly«.'5  •!  BlocK  ^  Ctrbon iivt lO'x  lO^  3^2 " 


^'our  easiest  profits  come 
from  the  use  of  tools  that 
hold  ail  ed*^e. 

Chisels  m.ade  of  Seminole 
hold  ail  edi^e  for  hours 
w  here  others  fail  i  ii 
minutes. 

Place  a  trial  order.  fhen 
make  xour  own  test. 

Seminole  is  consistently 
uniform. 


I  I    ^ 


Itntntli    Offirrs: 

Pittsburgh.  Buffalo,  Cleve- 
land. Philadelphia,  Cam- 
bridge, Mass.:  Chicago, 
New  York,  Detroit,  San 
Francisco. 


LUDLUM   STEEL   COMPANY 

General    Office   and   Works 

Watervliet,  N.  Y. 

^'Masters  oj  the  Industry" 
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POWER! 


3120   Lbs.   of   .40   Carbon 
Steel    Removed    Per    Hour 

During  a  recent  demonstration  a 
3()-inch  ''American"  Motor  Driven 
Lathe  removed  .40  carbon  steel  at 
the  rate  of  3120  lbs.  per  hour. 

It  takes  tremendous  power  and 
ruggedness  to  do  such  work  as  that, 
but  "American"  Lathes  are  built 
for  such  ser\  ice — to  produce  your 
work  in  the  \ery  shortest  possible 
time  and  at  the  lowest  cost. 
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THE  AMERICAN  TOOL  WORKS  CO- 


Lathes-Planers 


CINCINNATI,  U.  S.  A. 


Shapers-Radials 
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Reed-Prentice  Geared  Head  Lathe  with   Triple  Geared   Fa«e  Plate  Drive 

Lathes — Radial  Drills — Vertical  Surface  Grinding  Machines 

LINKED  FOR  SERVICE 

Planers — Milling  Machines — Milling  Cutters 


The  products  of  these  three  companies  need  no  intro- 
duction'to  the  railroad  shop.  For  years  they  have  been 
leaders  in  their  respective  lines  as  tools  of  quality — 
durability — accuracy — and  efficiency.  Their  individual 
success  is  largely  due  to  the  fact  they  are  correct  in 
design  and  built  of  the  best  materials  obtainable  by 
skilled  mechanics. 


Becker   Vertical    Milling    Machine 

Geared  Head  Lathes 12"  to  27" 

Cone  "  "        12"  to  24" 

Radial  Drills 2j^'  3'  4'  5' 

6'  Vertical  Surface  Grinders.  v 

Standard  Planers,  20"  to  36". 

W^idened        "... 

Milling  Machines  in  various  sizes  and   types. 

Milling    Cutters,    Standard,    Formed    and    Special.  Whitcomb-Blaisdell  Planer  Arranged  With  Reversing  Motor  Drive 

BIS8,&?-Mai!:!!*5 1  reed-prentice  (;o.f  RJ^^^ 

677  CAMBRIDGE  STREET,  WORCESTER,  MASS. 

SALES  OFFICES-CLEVELAND,   INDIANAPOUS,  DETROIT,   NEW   YORK 

Agents— Dale    Machinery    Co.,    Chicago.      Normoyle    &    Lapp,    514  VVhitcombniaisHcll  AKcnts  Only :— Fairbanks  Co.,  Pittsburgh   and 

Liberty   BIdg.,    FhUa.,   Pa.     M.   D.   Larkin   Supply   Co..   Dayton,  ^*-  ^""-     badger,  Packard  Mchry.  Co.,  Milwaukee.  Wis. 

Ohio.    O.  R.  Adams.  BuflFalo  and  Rochester.  N.  Y.     H.  A.  Smith  ^'^''"    ^8^^"*^    OnIy:-F.    E.    Satterlee    Co.,    Minneapolis,    Minn. 

Machinery    Co.,   Syracuse.   N.    Y.      W.    M.    Pattison    Supply    Co..  m  ^n^*^''ri!^;"^^;^^i    ^tone-Leidy    Co     Machinery   Hall.   Chicago 

^       .      /  ^.  .        ^.  ^       L  ....  ^       ^.     .        ...  ■**•   ^-   Larkin  Supply   Co.,  Dayton,  Ohio.     Normoyle   &  Lapp,  3l4 

Cleveland,  Ohto.     McCoy  Brant , Machinery  Co.,  Pittsburgh,  Pa.  Liberty*Bldg.,   Phila.,   Pa. 

Sales  Offices  and  Agents  have  stock  of  cutters  for  prompt  deliveries 
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DUTY 


Belts 

Railroad 

Tools 


Maximum   Productio 
at   the   lowest 
possible  cost 


n 


^      ^      - 


Betts  Tools  for  Railroad 
and    Locomotive    Shops 
are  well  known  to  the  dis- 
criminating buyer  w^ho 
considers  first    cost    as    secondary    to    the    results 
obtained  from  the  equipment  when  in  operation, 
and  the  absence  of  expense  for  repairs 
and  maintenance. 


Planers 

Boring   and 
Tumingr  Mills 

Engine    Lathes 

Axle  Lathe« 

Journal 
Truing 
Lathes 


Betts  Machine  Company" 

410  Blossom  Rd.,  Rochester,  N.  Y. 


Horizontal 

Boring,    Drilling 

and    Milling 

Machines 

Tire   Tumtnc 
Mills 

Car    Wheel 
Borers 

Blotters,   etc. 


MACniNE    TOOLS 
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Better  Runnin 

To  insure  a  rmniiuum  delay  of  loco- 
motives at  a  roun^ouse  terminal, 
an  adequate  machine  tool  equipment  is 
indispensable. 

Niles-Bement-Pond  machine  tool  equip- 
ment offers  the  most  logical  and  profit- 
able choice  for  your  engine  terminals. 
The  machines  sold  under  the  N-B-P 
trade-mark  incorporate  the  latest  time 
and  labor-saving  features  which  our 
long  experience  and  close  contact  with 
railroad  requirements  has  suggested. 
■  '*  They  cover  the  complete  range  of  run- 
ning repair  work. 

On  our  list  are  included  Driving  Wheel 
Lathes,  Side  Head  Boring  Mills,  Engine 
Lathes,  Boring  and  Turning  Mills,  Plan- 
ers, Horizontal  Boring  Mills,  Slotters, 
Shapers,  Radial  Drills,  Bushing  Presses, 
etc.,  as  well  as  an  adequate  electric  trav- 
eling crane  to  serve  them. 

Our  engineers   and  railroad   experts  are 
ready  at  all  times  to  co-operate  with  you 
in  the  selection  of  your  roundhouse  equip- 
•  ment. 

We  have  offices  in  Boston,  Philadelphia, 
Birmingham,  Rochester,  Pittsburgh,  Cin- 
cinnati, Cleveland,  Detroit,  Chicago,  St. 
Paul,  St.  Louis,  San  Francisco,  Seattle, 
Los  Angeles.  Call  the  nearest  one  when 
you  are  in  a  hurry. 

NILES-BEMENT 

1 1 1  BROADWAY 
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epair  Equipment 


Did  You  Get   Your 
Copy  of  this  Book  ? 


WE  tried  to  see  that  every- 
one interested  in  round- 
house repair  work  got  a  copy  of 
our  Progress  Reporter  No.  29,  but 
a  number  of  men  who  should 
have  been  on  our  mailing  list  did 
not  receive  this  book. 

Some  of  them  have  written  us 
and  we  have  mailed  them  copies 
— if  you  haven't  received  yours, 
won't  you  let  us  know? 

Containing  as  it  does  a  careful 
analysis  of  the  requirements  and 
a  study  of  the  best  practice  in 
modern  round  house  terminals, 
we  believe  this  book  to  be  of 
timely  interest  and  of  real  value 
to  every  railway  executive. 

Send  us  a  card — and  we  will  mail  your 
copy  immediately. 

POND  COMPANY 

NEW  YORK 


J^AILWAY    MECHANICAL    ENGINEER 


December,  1921 


'•: ;. 


Better  Running 

To  insure  a  minimum  delay  of  loco-  v; 

motives  at  a  roundhouse  terminal,  .  k  .  \ 
an  adequate  machine  tool  equipment  is 

indispensable.  ^^^^r 

Niles-Bement-Pond  machine  tool  equip- 
ment offers  the  most  logical  and  profit-     .; 
able  choice  for  your  engine  terminals.       .' 
The   machines   sold   under   the   N-B-P     V;^; 
trade-mark  incorporate  the  latest  time 

'    -.       and    labor-saving    features    which    our 
long  experience  and  close  contact  with 

'■/■■'-]  railroad  requirements  has  suggested. 
They  cover  the  complete  range  of  run- 
ning repair  work. 

On  our  list  are  included  Driving  Wheel 
Lathes,  Side  Head  Boring  Mills,  Engine 
Lathes,  Boring  and  Turning  Mills,  Plan- 
ers, Horizontal  Boring  Mills,  Blotters, 
Shapers,  Radial  Drills,  Bushing  Presses, 
etc.,  as  well  as  an  adequate  electric  trav- 
eling crane  to  serve  them.  •.   .  ..   \     ! 

■  ■   :    ;.  Our  engineers   and  railroad   experts  are 

•  ■  y  ready  at  all  times  to  co-operate  with  you 

'.-'.-■  in  the  selection  of  your  roundhouse  equip-   • ;.; 

':..".;  •  ment.  ■■■.,.■.[/■■■■■■'[- 

We  have  offices  in  Boston,  Philadelphia,  .■?••. J' 

Birmingham,  Rochester,  Pittsburgh,  Cin-  .'".  . 

cinnati,  Cleveland,  Detroit,   Chicago,   St. 
;  Paul,  St.   Louis,  San   Francisco,   Seattle,  ■ .  . '   ;- 

Los  Angeles.     Call  the  nearest  one  when 
you  are  in  a  hurry. 

NILES-BEMENT 

1 1 1  BROADWAY 


■   '   ''.r/| 
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Repair  Equipment 


Did  You  Get   Your   "^Wr^r}^: 
Copy  of  this  Book  ? 

WE  tried  to  see  that  every-      ;;:^^^ 
one  interested  in  round-   ' h^-:" 
-   house  repair  work  got  a  copy  of  v  : 
.;   our  Progress  Reporter  No.  29,  but 

V  a   number  of  men   who   should 

•  have  been  on  our  maiUng  Hst  did       ,;. 
'.   not  receive  this  book.     .     ^    >"-:'■•  ^ 

Some  of  them  have  written  us 
.;    and  we  have  mailed  them  copies 

■  — if  you  haven't  received  yours, 
;^    won't  you  let  us  know?    V"- 

■  Containing  as  it  does  a  careful    v- 
.^   analysis  of  the  requirements  and 

V  a  study  of  the  best  practice  in 

•  modern   round   house   terminals, 
we   believe   this   book   to   be   of 
timely  interest  and  of  real  value  ^;!/^:: 
to  every  railway  executive.         -^  :^.;;A 

Send  us  a  card — and  we  will  mail  your        ■'.-\'- 
;:.;••";"        copy  immediately.'    :'  '•    --    j-;^'?  ; 

POND  COMPANY 

NEW  YORK 


RMI.WW    MFAll  AXICAL    I- XcilXKKR 


hn  KMIiKK.     1921 


Better  Running 

To  insure  a  minimum  delay  of  loco- 
motives at  a  roundhouse  terminal, 
an  adequate  machine  tool  equipment  is 
indispensable. 

Niles-Bement-Pond  machine  tool  equip- 
ment offers  the  most  logical  and  profit- 
able choice  for  your  engine  terminals. 
The  machines  sold  under  the  N-B-P 
trade-mark  incorporate  the  latest  time 
and  labor-saving  features  which  our 
long  experience  and  close  contact  with 
railroad  requirements  has  suggested. 
They  cover  the  complete  range  of  run- 
ning repair  work. 

On  our  list  are  included  Driving  Wheel 
Lathes,  Side  Head  Boring  Mills,  Engine 
Lathes,  Boring  and  Turning  Mills,  Plan- 
ers, Horizontal  Boring  Mills,  Slotters, 
Shapers,  Radial  Drills,  Bushing  Presses, 
etc.,  as  well  as  an  adequate  electric  trav- 
eling crane  to  serve  them. 

Our  engineers  and  railroad  experts  are 
ready  at  all  times  to  co-operate  with  you 
in  the  selection  of  your  roundhouse  equip- 
ment. 

We  have  offices  in  Boston.  Philadelphia, 
Birmingham,  Rochester,  Pittsburgh,  Cin- 
cinnati, Cleveland,  Detroit,  Chicago,  St. 
Paul,  St.  Louis,  San  Francisco,  Seattle, 
Los  Angeles.  Call  the  nearest  one  when 
you  are  in  a  hurry. 

NILES-BEMENT- 

111  BROADWAY 


^ 
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Repair  Equipment 


Did  You  Get    Your 
Copy  of  this  Book  ? 


WE  tried  to  see  that  every- 
one interested  in  round- 
house repair  work  got  a  copy  of 
our  Progress  Reporter  No.  29,  but 
a  number  of  men  who  should 
have  been  on  our  maiHng  list  did 
not  receive  this  book. 

Some  of  them  have  written  us 
and  we  have  mailed  them  copies 
— if  you  haven't  received  yours, 
won't  you  let  us  know? 

Containing  as  it  does  a  careful 
analysis  of  the  requirements  and 
a  study  of  the  best  practice  in 
modern  round  house  terminals, 
we  believe  this  book  to  be  of 
timely  interest  and  bf  real  valut 
to  every  railway  executive. 


Srnd  us  a  card — and  ht  mi//  mail  your 
copy  ininu'diatflv. 

POND  COMPANY 

NEW  YORK 


i 


8 


RAILWAY    MBCHAXICAL    ENGINEER 


December,  1921 


METHOD  OF  MACHINING 
^   I  I  0     THE  HARTNESS 

When  You  Buy  A  Hartness 


' ) . 


TIME,  5  MINUTES 


.■■i 


.^■:"-.-.^i:;>./-:'->X^^':^ 


,'^'„  ■  *•.'  < 


JONES  &  LAMSON 


Springfield,  Vermont,  U.  S.  A. 


Fnhce,  Spain  and  Belgium — F.  Auberty  &  Co., 
182  Rue  Lafayette,  Paris 


Holland — Splietkoff,  Beeuwkes  &  Co.. 
Leuvehaven,  mtz    159  Rotterdam. 


AGENTS 


December,  1921  RAILWAY    MECHANICAL    ENGINEER 


REDUCING  VALVE  STEMS 
FLAT  TURRET  LATHE    i   | 

-You  Get  A  Producer  -;:^l''S^&-P---'.-'^^^^^ 


■•  t. 


■^s*. 


.^^l^inSaMkii 


TPHE  photograph  and  tool  set  up  on  the  oppo* 
,J     site  page  tell  their  own  story. 

;■  This  is  only  one  of  the  many  railroad  jobs, 
that  can  be  done  to  advantage  on  the  Hartness 
Flat  Turret  Lathe.  s  w  :■  .  v   .        \       i>"; 

:  ?•   Because  of  the  nice  balance  of  the  elements 

of  productive  capacity,  i.ei^-^.-:r^lf; ■[■■■/■'    :-y'\r'-^/-^. 

Rigidity  of  design    ^; -^-^^'----''''.'^-li  ■;  .:    ■-"  .       :\   Z.'''^" '  ':\ 
Ease  of  operation     y'-^^-r"-  -'f]^^:         ':■-</:.   ''_:^i '■ 

Adaptability        :>:;":/;■,,■-•  ;_.."■■.'"".•-...  '■■'''  '■■'^i-Z 

Ease  of  setting  up    '-.■■v'-/-';."'-- -'-..:-/ a;:-;        •■"         ■..■--■'"■  \:' 

Accuracy  ■■  ■':''--y.J':--._ry_'-    '''  ':■:■:■    :-Vi'-'',-''.-- 

Feeds  and  speeds  limited 

only  by  the  strength  of      ,;:'.;  \;        V 

'..:%'.'%'     the  work  .^,    }<■'''[/■ -\.\^-- [■■::'■■::■'■:'■■■  y-).^- 

the  Hartness  Flat  Turret  Lathe  has  well  earned 
its  reputation  as  a  producer  in  railroad  repair 

shops.  ■..-.■:,/..--...:■..■-•■..     ■  ./w;^  ••  >  -    .--..      ;.       .  ■■>    --v  .- 

>  Send  us  blueprints  oi*  samples  of  your  turret 
lathe  work,  and  w^e  will  send  you  time  estimates 
on  them.    No  obligation. 


MACHINE  COMPANY  i    f g 

9-10  Water  Lane,  Queen  Victoria  St.,  London,  England 

Japan,  Koraa,  ate,  Australasia — McPkerson's   Pty.,    Ltd.,  Sweden — A.  Bol.  Oscar  Lindbom, 

MitMU  &  Co..  Ltd..  Toldo  554  Collins  St..   Melbourne.  Stockholm — Post  Box  420 
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^ 


CINCINNATI 


h-^'f 


■'  ;    <       •.  ■• 


THE  SOLUTION  OF  YOUR  PROBLEMS 

■J   may  require  careful  analysis.     Are  you   looking:  for  greater 

accuracy,  higher  speeds,  quicker  methods,  better  efficiency  with     '.-. 
;;    present  equipment^ — factors  which  can  always  stand  improve- 
V  X    ment?    Time  studies  and  suggestions  from  a  fresh  source  some-     -    ? 
;   times  help,  and  if  they  coincide  with  your  own  judgment,  then  '    '  * 
the  correct  procedure  is  established.    .  :.■:....  y^ ■,,..,,,-,.:-:,.■-.,:■■,.::<  -sil/'-V^ 


THE  BIG  IDEA 


-ir;i 


'  o  in  advertising,  is  to  convey  to  you  the  fact  that  we  are  at  your    V:    -^T 
y  :;     service  in  solving  your  machine  shop  problems.    We  specialize    .     /■ 
>!   ■;   in  planing  and  shaping.    Our  organization  has  the  facts,  fiQ-  C  ^   :s 
?:     V     ures  and  experience  for  your  guidance.  ■■;     ' 

The   Cincinnati 


Cincinnati 


Manufacturers  of  Standard  Machine 


"•■•.  • « ."•** 
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SHAPERS 


^: 


THE  ESSENTIAL  FOUNDATION 

■  ,  ■;  upon  which  to  base  an  operating  schedule,  is  the  selection  of 

> '  suitable  equipment.    The  best  made  plans  may  miscarry  through 

^  failure  of  equipment  to  live  up  to  expectations.    In  other  words 

;;^:.V  — the  difference  between  prediction  and  production.    It  is  our   •  : ; ;' 

"  ^;  idea  to  recommend,  to  predict  and  to  produce.         r-^  --^■.^'■^::>':^>-J^ 

II ;®         CINCINNATI    SHAPERS  iS 

y:.-'-:^-^y  we  believe  will  follow  as  a  matter  of  course  after  you  appre-   5;  • ; 
'  >         ciate  the  value  of  .  ;;■ 

W^^:^-^  SERVICE  ^?-^;;|;^Cr^ 

■.y^:..•■/^;;■  ■,...•-  ':■'■  V  eV;\\7-'v\-vr<'',,  ;  :.-':v  It  pays  to  advertise       ;^/..-V;-,:i.?^;,t-.v:,i'  ^'v^l/--;;:;-V/':'-''  ■'•^•■■^ 

•■' y  ;.v'.. ,  ••  - "  ^"' ':'■■'':_■■  '../■■ /^'':-'''-^-:r-?y.-.^{--  "■'.             bccausc                  '■  '^y- ■:.-..  ■•:^-:"U^; -"■-',  \  •-  y::--i^'h.::v:--'v'^^'^::..--V,;' 

;v  X;v-;-^/y.:'  ■[{  ^■-;^;■•;■'^:^!^y:'  .-7; ':-'-^      It  pays  to  investigate      .y:^\;;i*v>'  ..:"v-.^'  y  ■  ;  ?'  v-.:':  "  j.  '::^--;--^'  'V,. 

•'.y■y-■'^•;^■^y:;y;vV:/.^;\:-y;:  v%;.„^                     Why  don't  you?  P--^-^:/-'/-''"':.''-.,  :■-':■  ^'^  :  -''^"y-  '^s^y  "  '"'■■^■■- dr 

Shaper  Company 

Tools  for  a  Quarter  of  a  Century  O  h  i  O,   U.    S.   A. 


l .-.  •. 
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( 

CINCINNATI 

i^KMl  jlJW^  . 

^^35='%£^i'fc:     ■   .^^ 

■5-  ■  ■ 

\ 

■  -    •  ■         '  "  ''  -      -■                  -'■         ■■'■■■                 '       '    '                    -      "    ■  '■                        ■■■-     V'        '■'■■.':         .    ■  _  .    --.  ' 

THE  SOLUTION  OF  YOUR  PROBLEMS 

ma\  require  careful  analysis.  Are  you  looking  for  s^reater 
accuracy,  higher  speeds,  quicker  methods,  better  efficiency  with 
present  equipment — factors  which  can  always  stand  improve-  ^ 
mentr  1  ime  studies  and  suggestions  from  a  fresh  source  some- 
times help,  and  if  the\'  coincide  with  your  own  judgment,  then 
the  correct  procedure  is  established. 

THE  BIG  IDEA 

in  advertising,  is  to  convey  to  you  the  fact  that  we  are  at  your 
service  in  sohing  Nour  machine  shop  problems.  We  specialize 
in  planing  and  shaping.  Our  organization  has  the  facts,  fig- 
ures and  experience  for  your  guidance. 

The  Cincinnati 


i 


Ci  n  cinna  t  i 


Manufacturers  of  Standard  Machine 


T)hk\ih(;k,  1921 


K. Ml. WAN     MIXHAXK  AL    KN(.1\KKI< 


ft 


SHAPERS 


THE  ESSENTIAL  FOUNDATION 

upon  which  to  base  an  operating  schedule,  is  the  selection  of 
suitable  equipment.  Ihe  best  made  plans  may  miscarry  through 
failure  of  equipment  to  live  up  to  expectations.  In  other  words 
— the  difference  between  prediction  and  production.  It  is  our 
idea  to  recommend,  to  predict  and  to  produce.  ,  ;  . 

CINCINNATI    SHAPERS 

we  believe  will  follow  as  a  matter  of  course  after  you  appre- 
ciate the  value  of 

CINCINNATI  SERVICE 

It  pays  to  advertise 
_■:  because  .■■• 
It  pays  to  investigate 
Why  don't  you? 

Shaper  Company 

Tools  for  a  Quarter  of  a  Century  O  h  1  O,    LJ.    S.   A. 
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A  Newton  Vertical 
Milling  Machine  !^ 

Seven  years  in  a  railroad  shop,  with 
an  enviable  record  for  service  ren- 
dered, is  the  history  of  this  Newton 
Miller.  The  photographs  show  it 
machining  the  half  round  ends  of 
forged  vanadium  steel  intermediate 
side  rods  for  locomotives — a  com- 
plicated job  that  brings  into  play 
the  various  special  features  that 
make  this  Newton  Miller  an  espe- 
cially capable  machine  for  handling 
the  wide  variety  of  work  that  comes 
up  in  a  railroad  shop. ;. 


;4/ . 


'0 


NEWTON  MACHINE  TOOL  WORKS,  Inc., 
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VERTICAL 

MILLING  MACHINES 

FOR  LOCOMOTIVE  SHOPS 


■.<'•*: 


:.'.'  Are  built  in  six  sizes,  arranged  for 
;;  constant  speed  motor  drive,  or  sin- 
gle pulley  belt  drive  as  illustrated. 

:; '  Drive   to    spindle   is    through   six- 

;  i-   change  gear  box.     / : ;  ;;/:::.;\-> 

:;.  Feed  motions  to  table  and  spindle 

"  head  are  supplied  in  all  directions 

•'  through  six-change  gear  box  inde- 

:-|  pendent  of  the  spindle  speeds. 

All  sizes,  with  exception  of  smallest 

size,  have  power  rapid  traverse  to 

;   all  feed  motions.  -    >  •  •  r.--  ■::,'■ '/ 


Manufacturer*    of 

Horizontal  Milling  Machines 

Vertical  Milling  Machines 

Cold  Saw  Cutting-off  Machines 

Slotting  Machines 

Crank  Planing   Machines 


Send  for  Catalog       ■  \    :V.V 

^-'■■-''^'■:'i  ■:':':'■  No.  52     -^-i:  ■:■■■■ '■■^■^'^ 

"Locomotive  Shop  Machine  TooW 


Twenty-Third  and  Vine  Sts.,  Philadelphia,  U.S.A. 
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A  Newton  Vertical 
Milling  Machine 

ScNt'ii  years  in  a  railroad  sli<>]>,  witli 
an  t-n viable  record  for  service  rcn- 
(k'rf(l.  is  tlu'  history  ot'  ilii>  .\c\\t<.n 
Miller.  'IMie  ])liot(>mrai)li^  >h<»\\  it 
niacliininii:'  the  lialf  round  ends  of 
forj^ed  \ana<hinn  steel  intermediate 
side  rods  for  locomotives — a  com- 
plicated jol)  that  hrini^s  into  ])lay 
the  vari«»ns  special  features  that 
make  this  Xewton  Miller  an  es])e- 
cialh  cai)al)le  machine  for  handlinj^ 
the  wide  variety  of  work  that  comes 
np  in  a  railroad  shop. 


NEWTON  MACHINE  TOOL  WORKS,  Inc., 


DhctMnKR.  1921 
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MILLING  MACHINES 

FOR  LOCOMOTIVE  SHOPS 


Art'  hiiili  in  >>i.\  si/c>.  arrant^cd  for 
cnii>iaiil  si)ct'<l  nint(»r  drixe,  or  siii- 
l;1c'  pulley  hell  drive  as  illiistraled. 

I)rive  !••  >])indle  i-  ihrou^h  six- 
iliaiiine  .i^ear  1)(>\. 

I'eed  nit»ti«»ii>  in  ia])]e  and  swindle 
head  are  su])|)Hed  in  all  directions 
tlncaij^h  six  change  i^ear  hox  inde- 
pendent of  the  spindle  speeds. 

-All  sizes,  with  exception  of  sniallot 
size,  have  power  ra])i<l  traverse  lo 
all  ivcd  motions. 


Manufacturers    of 

Horizontal   Milling   Machines 

Vertical   Milling   Machines 

Cold  Saw  Cutting-off  Machines 

Slotting   Machines 

Crank   Planing    Machines 


Send  for  Catalog 

No,  52 

"Locomotive  Shop  Machine   Tools" 


and  Vine  Sts.,  Philadelphia,  U.S.A. 
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UNDERWOOD 

For  Locomotive 


OS 


lllillllllllllllllllllllllllllllllllllllllllllll]|||l!lllllllllllllllltllllllllll  Itllllllll^ 


llMlllllllllllilllfHIl 


iiiiiinniiiiiniMiiiilliiniui        :  :iiliililliiiliiiiiiiiiiiiililiillillHllllllllllllllllllllllllllllllllllilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaiiiiiiiiiii iiiiiiiiiMiiMiiiitiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiaiiiMifiiiiiiiiiiiMiiiiiiiiiiioiiiMiiiiiii 


.•.-?• 


-.'^   -'       *.'• 


.  .  "     » 


*^^- 


(All  Gears  Guarded) 


u'ij't 


Prevent  Terminal  Delays 


TV/f  ANY  costly  delays  at  terminals  can  be 
avoided    by    adopting    Underwood 
methods  for  truing  up  crank  pins. 

The  old  hand  process  of  filing  worn  pins 
wastes  valuable  time  and  expensive  labor. 
Oftentimes  a  pin  is  too  badly  cut  to  be  re- 
stored by  filing.  This  usually  means  drop- 
ping the  wheels  and  sending  them  to  the 
back  shop  to  have  a  new  pin  applied.  In 
any  event,  your  locomotive  is  held  many 
hours  or  even  for  several  days  before  it  is 
returned  to  productive  service— wh'le  the 


repairs  involve  large  expenditures  for  labor 
and  material.  '•> "  ;v  *<■^K•    ■<.:'■:■ 

But  in  roundhouses  equipped  with  Under- 
'  wood  Crank  Pin  Turning  Machines,  all 
this  delay  and  expense  is  eliminated.  It 
is  only  a  few  minutes'  work  to  set  up  the 
"Underwood,"  take  one  or  two  cuts  and  the 
pin  is  as  good  as  new.  The  expense  for  the 
whole  job  is  negligible  and  your  locomotive 
does  not  miss  a  single  revenue  earning  trip. 
Prevent  terminal  delays  by  equipping  your 
roundhouses  with  Underwood  Portable 
Crank  Pin  Turning  Machines.       ..  ,  ^    .- . 


['UNDERWOOD,' 
Poi't«i>lrToo)*iJ 


XU 


rauNfi 
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PORTV^LE  TOOLS 

Repair.    Shops 


(All  Gears  Guarded) 


Cut  Operating  Costs 


TV^HEN  you  maintain  your  locomotive 
'^  cylinders  and  valve  chambers  the 
Underwood  way,  you  are  taking  a  decisive 
step  towards  cutting  your  operating  costs. 
Frequent  reboring  of  these  parts  with 
Underwood  Portable  Boring  Bars  means 
longer  life  for  cylinder  and  valve  chest 
packing  rings  —  prevention  of  wasteful 
steam  leaks— greater  fuel  economy — and 
maximum  efficiency  in  locomotive  op- 
eration. >^i  T^ 

An  important  factor  at  all  times  in  the  re- 
duction of  operating  costs,  Underwood 
methods  for  boring  cylinders  and  valve 
chamber  bushings  have   an   added   signif- 


icance at  the  present  time  when  the  insistent 
call  is  heard  on  every  side  for  greater  econo- 
mies in  railroad  operation. 
If  you  are  looking  for  practical  ways  to  cut 
your  operating  costs  down  to  bed  rock,  vou 
cannot  afford  to  neglect  the  opportunities 
for  greater  economies  in  locomotive  mainte- 
nance and  operation  made  possible  by  the 
use  of  Underwoods,  ^v         .       :  :"•  .y     •;  ;         ;  = 

Provide  your  roundhouses  as  well  as  vouf -r^ 
shops  with  a  sufficient  number  of  Under-   ,    ?  ' 
wood  Portable  Boring  Bars.  Thev  will 

^.         .  •   1     •  •        "  Where  ever  a 

prove  an  effective  aid  in  cutting  your      ll•N&^D^ools 
operating  costs,     r  ,;;  \  •  :".. 


"\^ 


A,/- 


^^ 
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U/^DERWOOD 

Fo  R  Locomotive 

Illilllllilllilllll!l)lllllillililillllllliillilli1lll!lllllill!iiin^ 


'nMili!!llllllillllllll!l!l!lliiilllili:iJi!i:lii;iliiilliillli;il^^ 


*r 


\gi 
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Prevent  Terminal  Delays 


ly yf  AX^'  costh  delays  at  terminals  can  be 
avoided     bv     adopting     I'nderwood 
metbods  tor  truing  up  crank  pins. 

7  be  old  hand  process  of  Hl'ng  worn  pins 
wastes  valuable  time  and  expensive  labor. 
Oftentimes  a  pin  is  too  badly  cut  to  be  re- 
stored bv  riling.  This  usually  means  drop- 
ping the  wheels  and  sjnding  them  to  the 
back  shop  to  have  a  new  pin  applieti.  In 
aiiv  event,  vour  locomotive  is  held  maiu 
hours  or  even  for  several  davs  belore  it  is 
returned    to   proiluctive   service     w  h  le   the 


repairs  involve  large  expenditures  for  labor 
and  material. 

But  in  roundhouses  ecjuipped  with  I'lider- 
wood  Crank  Pin  Turning  Machines,  all 
this  delay  and  expense  is  eliminated.  It 
is  only  a  few  minutes'  work  to  set  up  the 
"Inderwood."  lake  one  or  two  cuts  and  the 
pin  is  as  good  as  new.  The  expense  for  the 
whole  job  is  negligible  and  your  locomotive 
does  not  miss  a  single  revenue  earning  trip. 
Prevent  terminal  delays  by  equipping  vour 
roinidiiouscs  with  I'nderwood  I'ortable 
C'rar'.  V'^n  'I'l'.rning  Machines. 
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PORli4BLE  TOOLS 

Repair    Shops 
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Cut  Operating  Costs 


"Y^'HKX  \()u  iiKiiiitaiii  \our  iDcomotivc 
^'  cylinders  ami  \al\c  cliainbcrs  the 
I  lulcrwooi]  \\a\.  you  arc  takiii<^  a  decisive 
step  towards  cuttin*;  your  oj^teratini;  costs. 
Frctjuent  reboriiii;  n\  tlicsc  parts  with 
I  iidcrwood  Portable  Rorin;^  Bars  iiu-aiis 
lon<;er  life  for  c\linder  and  \alve  ciiest 
fnickini^  riiii^s  pre\entinii  of  wasteful 
steam  leaks  s^reater  fuel  economy  and 
maximum  elliciency  in  iocomoti.ve  op- 
eration.     -  ;  : 

An  important  factor  at  all  times  in  the  re- 
duction of  operatini^  costs.  I'nderwood 
metiiods  for  boriiii^  c\lin*ler>  and  \al\e 
chamber    bushiuL^s    ha\e    an    added    si^^nif- 


icance  at  the  present  time  \\  hen  the  ins!>t.nr 
call  IS  heard  o'n  e\  erv  side  lor  Ljreater  Cvono- 
mies  in  railroad  operation.       " 
ll  you  are  lookin:j[  for  practical  \\a\s  tt)  cut 
your  operatinj^  costs  down  to  bed  rock.  \ou 
cannot  aftorii   to  nei^kct   livj  opportunities    , 
tor  i^j-eatcT  ec<inomies  in  locomotive  mainte- 
nance and  operation  ma<lc   possible  h\    the    : 
I'se  ol   l.nderwoods. 

Pro\  ide -V  )Lir  roinulhonvo  as  well  as  \our 
sho'  s  witli  a  sutlicient  niinib'.r  of  rniier- 
wt)od  !*ortable  BorinLi;  l^ar^.  I'hex  will 
prove  an  eft\:'cti\e  aid  in  cunin-^  \<nrr 
operatinii^  ct)sts.     , 


Where  ee'  a 
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Stable  Rotary  Milling  Machine 
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This  is  a  heavy  duty,  single  spindle  Vertical 
Milling  Machine,  fitted  with  a  rotary  table. 
The  table  is  mounted  on  the  bed  so  that  it  may 
be  fed  or  adjusted  laterally.  The  spindle  is  car- 
ried in  a  heavy  housing,  which  in  turn  is 
mounted  on  large  ways  so  that  it  may  be  fed  or 
adjusted  at  right  angles  to  the  movement  of  the 
table.  The  spindle  is  mounted  in  a  conven- 
tional Ingersoll  quill,  has  i8  inches  of  vertical 
adjustment,  and  is  provided  with  a  boring  feed. 

You  will  notice  that  the  various  movements 


are  all  effected  singly  so  that  the  utmost  rigidity  " 
is  obtained.    This  is  a  decided  advantage  over 
machines  containing  these  movements  so  that 
they  are  all  effected  at  virtually  the  same  point. 

The  table  is  unusually  rigid,  being  mounted 
on  two  heavy  ways,  and  when  it  is  not  revolving   ■  • 
may  be  locked  so  as  to  form  to  all  practical  pur- 
poses a  single  casting. 

The  weight  and  strength  of  this  machine   V 
make  it  possible  to  take  exceedingly  heavy  cuts 
while  contour  milling  the  ends  of  main,  inter- 
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mediate,  and  side  locomotive  rods,  contour 
milling  the  inside  and  outside  of  locomotive 
rod  straps,  both  sides  of  straps,  and  other  work 
of  this  nature  where  there  is  frequently  a  large 
amount  of  stcok  to  be  removed. 

■  The  boring  feed  to  the  spindle  makes  it  pos- 
sible to  drill  out  the  ends  of  rods  so  that  a  pair 
may  be  set  together  on  the  arbor,  and  thus 
quickly  set  up  for  the  ending  operation. 

Main  rods  having  an  oblong  hole  in  the  end 
for  bushing  offer  interesting  work  to  a  ma- 
chine of  this  type.  After  the  hole  is  drilled  at 
one  corner  of  the  opening,  first  the  table  and 


A  Special  Ingersoll  Cutter  Contour  Milling  a  Locomo- 
tive Side  Rod  Strap 


Contour  Milling  the  Ends  of  a  Pair  of  Side  Rods 

then  the  head  may  be  fed  so  that  the  entire 
block  can  be  milled  at  a  single  cut.  The  heavy 
arbor  support  which  is  furnished  on  this  ma- 
chine is  essential  in  taking  cuts  of  this  nature. 
Photograph  on  the  left  shows  a  special 
spiral  solid  Ingersoll  cutter  contour  milling 
the  outside  of  a  single  strap.  It  is,  however, 
preferable  to  do  these  straps  in  pairs. 

The  photograph  above  shows  a  close  up  view 
of  this  machine  fitted  with  a  Helical  Inserted 
Tooth  Ingersoll  Milling  Cutter  contour  mill- 
ing the  ends  of  a  pair  of  side  rods. 

We  are  prepared  to  furnish  special  fixtures 
for  these  various  operations,  thus  taking  the 
entire  responsibility  for  placing  the  machine  in 
your  shop  ready  to  operate  to  full  capacity. 


'.  V  ■'■:  • 


The  Ingersoll  Milling  Machine  Co. 

Milling  Machines  and  Their  Equipment       y::--::-:^::-,-^-.^-^ 

^        ROCKFORD,  ILLINOIS  ^^^^^^^^    -         ^  ^ 

50  Church  St.,  New  York  1457  David  Whitney  Bldg.,  Detroit 
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Adjustable  Rotary  Milling  Machine 
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This  is  a  ht-avv  dut\,  single  spindle  W'rtical 
IMilliiiL^  Machine,  fitted  with  a  rotary  table. 
The  table  is  mounted  on  the  bed  so  that  it  may 
be  ted  or  adjusted  laterally.  The  spindle  is  ear- 
rieil  in  a  heavy  housini^,  whieh  in  turn  is 
mounted  on  lart^e  ways  so  that  it  may  be  fed  or 
iidjusted  at  right  angles  to  the  movement  of  the 
table.  The  spindle  is  mounted  in  a  conven- 
tional Ingersoll  (juill.  has  iS  inches  of  vertical 
adjustment,  and  is  provided  with  a  boring  feed. 

You  will  notice  that  the  various  movements 


are  all  ettected  singly  so  that  the  utmost  rigidity 
is  obtained.  This  is  a  decided  advantage  over 
machines  containing  these  movements  so  that 
they  are  all  effected  at  virtually  the  same  point. 

The  table  is  unusually  rigid,  being  mounted 
on  two  heavy  ways,  and  when  it  is  not  revolving 
may  be  locked  so  as  to  form  to  all  practical  pur- 
poses a  single  casting.  V 

The  weight  and  strength  of  this  machine 
make  it  possible  to  take  exceedingly  heavy  cuts 
while  contour  milling  the  ends  of  main,  inter- 
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mediate,  ami  side  locomotive  rods,  contour 
millinu:  the  inside  and  outside  of  locomotive 
rod  straps,  both  sides  of  straps,  and  other  work 
of  this  nature  where  tiiere  is  fret]uently  a  large 
amount  of  stcok  to  be  removed. 

The  boring  feed  to  the  spindle  makes  it  pos- 
sible to  drill  out  the  ends  of  rods  so  that  a  pair 
mav  be  set  together  on  the  arbor,  and  thus 
quickly  set  up  for  the  ending  operation. 

Main  rods  having  an  oblong  hole  in  the  end 
for  bushing  otter  interesting  work  to  a  ma- 
chine of  this  type.  After  the  hole  is  drilled  at 
one  corner  of  the  opening,  first  the  table  ami 


A   Special   IngtTsi.II   C  uttrr   Contour   Milling  a  Locomo- 
tive Side  Rod  Strap 


Contour   NlillinLT   the   Kmls  of  a    Pair   of  Side   Kod> 

then  the  head  may  be  fed  so  that  the  entire 
block  can  be  milled  at  a  single  cut.  The  hea\  y 
arbor  support  uhich  is  furnished  on  this  ma- 
chine is  essential  in  taking  cuts  of  this  nature. 
Photograph  oii  the  left  shows  a  special 
spiral  solid  Ingersoll  cutter  contour  milling 
the  outside  of  a  single  strap.  It  is,  however, 
preferable  to  do  these  straps  in  pairs. 

The  photograph  above  shows  a  close  up  view 
of  this  machine  fitted  with  a  Helical  Inserted 
Tooth  Ingersoll  Milling  Cutter  contour  mill- 
ing the  ends  of  a  pair  of  side  rods. 

We  are  prepared  to  furnish  special  fixtures 
for  these  various  operations,  thus  taking  the 
entire  responsibility  for  placing  the  machine  in 
your  shop  ready  to  operate  to  full  capacity. 


The  Ingersoll  Milling  Machine  Co. 

Milling  Machines  and  Their  Equipment 

ROCKFORD,  ILLINOIS 

50  Church  St.,  New  York  1457  David  Whitney  BIdg.,  Detroit 
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SUPPORTS 

CHICAGO  RAILWAY  EQUIPMENT COflPAMY 


MCCORMICK    BLD6. 


CHICAGO. 
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The  springs  that  constitute  the 
Creco  Brake  Beam  Support  are 
as  sensitive  to  the  objectionable 
movements  of  the  brake  beam 
as  human  arms  would  be  in  the 
same  position.  For  every  such 
movement  a  corrective  force  is 
exerted  by  the  springs — it  is  nat- 
ural and  instantaneous — a  truly 
human  tendency  to  correct  fauity 
position  and  to  maintain  proper 
alignment 


ic      ) 


-:.}r--  '■ 


•  •'•.•     •  .- :      -v        -  ij" ,., 


i$ 


F^\IL\VAV    MIXIIAXICAL    ENGINEER 


December,  1921 


CHICAGO  RAILWAY  EQUIPMENT COnPANY 

MCCORMICK    BLDG.  CHICAGO. 
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The  springs  that  constitute  the 
Creco  Brake  Beam  Support  are    ' 
as  sensitive  to  the  objectionable    J 
movements  of  the  brake  beam    ; 
as  human  arms  would  be  in  the   i 
same  position.     For  every  such 
movement  a  corrective  force  is 
exerted  by  the  springs — it  is  nat- 
ural and  instantaneous — a  truly 
human  tendency  to  correct  faulty 
position  and  to  maintain  proper 
alignment. 


Chicago  Railway  Equipment  Co. 

McCormick  Building  Chicago 
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Fifty  Worthington   Heaters 
Result  From  Conclusive  Tests 
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Fifty  Santa  Fe  locomotives,  which  are 
now  being  built  for  the  Southern  Pacific 
lines,  w^ill  be  fitted  with  Worthington  Feed 
Water  Heaters.  This  is  the  result  of  con- 
clusive tests  w^hich  proved  the  relative 
merits  of  the  Worthington  heater. 

Since  March  of  this  year  the  Southern 
Pacific  has  been  testing  several  feed  w^ater 
heaters  on  locomotives  hauling  over  regular 
runs.  A  detailed  record  w^as  made  of  the 
performance  of  each  heater.  During  the 
trial  period  there  w^ere  five  Worthington 
heaters.  Now^  every  one  of  their  fifty  new 
locomotives  will  have  a  Worthington  Feed 
Water  Heater. 

WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION 

Executive  Offices:    IIS   Broad'way,   New  York   City 
Branch  Offices  In  24  Large  Cities 


WORTHINGTON 
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WORTHINGTON 
HEATERS 


The  Worthington 
combined  locomotive 
feed  water  heater  and 
pump,  saves  1  5  %  and 
over  of  the  locomotive's 
fuel.  It  increases  the 
power  18%.  Saves 
water.  Reduces  run- 
ning time.  It  is  as  sim- 
ple as  an  air  pump. 


wo  RTH I N  GTO  N 


Oeane  Works,  Holyoke,  Mass. 

Blake  &  Knowles  Works 

East  Cambridge,  Mass, 

Worthington  Works 

Harrison,  N.  J. 

LaidUw  Works,  Cincmmati,  Ohio. 


Hazleton  Works, 


Gas  Engine  Works,  Cudahy,  H^is. 
Power  &  Mining  Works 
Cudahy,  Wis. 
Soow-Holly  Works 
Buffalo.  N.  Y. 

Eppittg-Carpentcr,  Pittthmrgk,  1^ 
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HERE  IT  IS 

The  Cloth  that  Cuts 

GET  these  sample  sheets  of  Aloxite 
'  Cloth  into  your  plant 

Have  the  men  try  them  out  on  any 
kind  of  a  metal  finishing  job. 

The  minute  they  begin  the  job  they  will 
"feel"  the  difference  for  Aloxite  Cloth 
Cuts  and  it  is  remarkably  flexible. 

It  doesn't  merely  rub  it— it  cuts— and 
always  leaves  a  clean,  uniform  finish. 

Aloxite  Cloth  not 
only  out-cuts  but  it 
out-lasts  any  other 
abrasive  cloth. 

It  does  these  things 
because  it  is  coated 
with  the  selected 
Aloxite  grain— be- 
cause it  is  absolutely  uniformly  coated— 
because  it  is  made  right. 

For  finishing  automobile  bodies  and  parts, 
machine  tool  parts,  steel  work  — for  any 
metal  finishing  job,  big  or  little,  Aloxite 
Cloth  will  increase  production— lessen  fin- 
ishing costs. 

The  sample  working  sheets  sent  for  the 
asking. 

Made  in  all  standard  grits  in  sheets,  rolls  and  belts 

THE  CARBORUNDUM  COMPANY,  Niagara  falls,  n.  y. 

New  York,  Boston,  Philadelphia,  Chicago,  Cleveland,  Cincinnati,  -       Milwaukee, 

Pittsburgh,         Grand  Rapids,         Detroit 
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Write  for  speci- 
fication sheets 
describing  details 


BROWN  &  SHARPE 

Na  SB  HEAVY  ' 
PLAIN    MILLING    MACHINE 

A   Combination   of  Accuracy   and   Productive  Power — whose  Ruggedness 
makes  it  particularly  well  adapted  to  Railroad  Work. 

Brown  &  Sharpe   Mfg.  Co.,      Providence,  R.  I 
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Do  It  With  a  LUCAS 


WE  ALSO  MAKE  THE 

LUCAS  POWER 
Forcing  Press 


\7ERSATILITY  is  an  outstanding  char- 
^     acteristic  of  the  LUCAS  Boring,  Mill- 
ing, and  Drilling  Machine.    It  will  perform 
any  and  often  all  pf  these  operations  on  rail- 
road castings  and  forgings  which  can  only 
be  finished  with  difficulty  and  excessive  ex- 
pense on  any  other  type  of  machine.     The 
surfaces  and  holes   will  be  in  true  align- 
^.ment  and  extra  set-ups  will  be  saved.    Can 
^:youT  shop  afford  to  be  without  the  advan- 
tages of  this  time-saver? 


■y,^ 


Circular  A-30  contains  detailed  information. 


LUCAS  MACHINE  TOOL  CO. 


CLEVELAND 


NOW  AND 
AlWA^'S  ()}■ 


OHIO 
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LANDIS  THREADING  2  IN.  BOLTS 


This  is  one  of  a  battery  of  twelve  Landis  Double  Head 
Threading  Machines  in  the  shops  of  the  Illinois  Car  & 
Mfg.  Co.,  Hammond,  Ind.  It  is  threading  2-in.  steel 
bolts.  They  have  had  this  machine  eight  years  and  they 
say  it  suits  their  work  "exactly"  and  "has  given  good 
satisfaction." 

The  close-up  shows  the  business  end  of  the  machine — 


the  Landis  Die  Head.  Note  the  fact  that  chasers  are 
tangent  to  the  work  and  therefore  touch  it  at  one  point 
only — the  cutting  edge.  This  means  correct  cutting,  and 
reduction  to  a  minimum  of  friction,  wear  and  power 
required  to  operate. 

If  ycu  do  any  threading  of  pipe  or  bolts  Landis  Thread- 
ing Machines  will  interest  you.  Shall  we  send  you  com- 
plete data  on  your  own  work? 


LANDIS  MACHINE  COMPANY 


WAYNESBORO,  PA.,  U.  S.  A. 
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Do  It  With  a  LUCAS 


_j^ 


WE  ALSO   MAKE  THE 

LUCAS  POWER 
Forcing  Press 


\7ERSATILITY  is  an  outstanding  char- 
acteristic of  the  LUCAS  Boring,  Mill- 
ing, and  Drilling  Machine.  It  will  perform 
any  and  often  all  of  these  operations  on  rail- 
road castings  and  forgings  which  can  only 
be  finished  with  difficulty  and  excessive  ex- 
pense on  any  other  type  of  machine.  The 
surfaces  and  holes  will  be  in  true  align- 
ment and  extra  set-ups  will  be  saved.  Can 
your  shop  afford  to  be  without  the  advan- 
tages of  this  time-saver? 


C.irritlfir     t-.'iO  rontains  drtaili'd  infnrmation. 


LUCAS  MACHINE  TOOL  CO. 


CLEVELAND 


NOW  AND 
ALWAVS  OK 


OHIO 
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LANDIS  THREADING  2  IN.  BOLTS 


This  is  one  of  a  battery  of  twelve  Landis  Double  Head 
Threading  Machines  in  the  shops  of  the  Illinois  Car  & 
Mfg.  Co..  Hammond,  Ind.  It  is  threading  2-in.  steel 
bolts.  They  have  had  this  machine  eight  years  and  they 
say  it  suits  their  work  "exactly"  and  "has  given  good 
satisfaction." 

The  close-up  shows  the  business  end   of   the  machine — 


the  Landis  Die  Head.  Note  the  fact  that  chasers  are 
tangent  to  the  work  and  therefore  touch  it  at  one  point 
only — the  cutting  edge.  This  means  correct  cutting,  and 
reduction  to  a  minimum  of  friction,  wear  and  power 
required   to   operate.    ' 

If  ycu  do  any  threading  of  pipe  or  bolts  Landis  Thread- 
ing Machines  will  interest  you.  Shall  we  send  you  com- 
plete data  on  your  own  work? 


LANDIS  MACHINE  COMPANY 


WAYNESBORO,  PA.,  U.  S.  A. 
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The  Heald  Service  Depart- 
ment is  ready  to  demonstrate 
the  advantages  of  Heald 
methods  in  solving  your  rod 
maintenance  problems.  Write 
today  for  complete  informa- 
tion. 


Maintain  Side  Rods  The  Heald  Way 

TAKE  the  pound  out  of  those  side  rods.  Bushing  fits 
that  have  become  elongated  from  heavy  service  should 
be  ground  absolutely  true  and  round  on  a  Heald  Grinder 
before  pressing  in  new  bushings.  It's  only  a  twenty  minute 
job  on  a  Heald  and  it  will  greatly  increase  the  service 
obtained  from  the  bushings. 

The  Heald  removes  just  the  right  amount  of  metal  and  not  a 
little  more  as  is  the  case  where  cutting  tools  are  used.  That's 
why  Heald  methods  are  an  important  factor  in  lengthening 
the  life  of  side  rods  before  the  metal  around  the  bushing  fit 
is  brought  to  the  scrapping  limit. 

The  elimination  of  many  engine  failures  as  well  as  the  sav- 
ing of  a  large  amount  of  needless  annoyance  and  expense 
will  be  the  immediate  result  when  you  maintain  your  side 
rods  the  Heald  way. 

The  Heald  Machine  Company 

21  New  Bond  St.  Worcester,  Mass 

BRANCHES:  New  York,  839  Singer  Bldg.  Philadelphia.  1302  Stephen  Girard  Bldg.  Chicago.  36  South  Jefferson  St.  Detroit,  400  Marquette 
Bldg.       Cincinnati,    311     Provident     Bank     BIdg.      Cleveland,     721     Engineers    Bldg.      Buffalo.   331    Jewett    Ave. 

AGENTS:  EUrcles  &  Smith  Co.,  San  Francisco.  Los  Angeles,  Portland  and  Seattle.  Salt  I^ke  Hardware  Co.,  Salt  Lake  City.  Hendrie  & 
Bolthoff  Mfg.  &  Supply  Co.,  Denver.  F.  E.  Satterlee  Co.,  Minneapolis.  The  Oliver  H.  Van  Horn  Co.,  Inc.,  New  Orleans.  The  Russell 
Hardware  Co.,  McAlester,  Okla.  The  Young  and  Vann  Supply  Co.,  Birmingham.  G.  Norman  Paughman  Co..  Tampa.  The  Walraven  Co., 
Atlanta.  Greensboro  .Supply  Co.,  Greensboro,  N.  C.  Smith-Courtney  Co..  Richmond.  Va.  Mills  &  Lupton  Supply  Co..  Chattanooga,  Tenn. 
Krueger  Machinery  Co.,  San  Antonio.     Geo.  F.   Foss  Machinery   Co.,  Montreal,   C"an.     H.    VV.    Petrie,    Ltd.,   Toronto,   Ont.,   Can. 
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Short  Cuts  To  Greater  Economies 


npHERE'S  many  a  job  in  your  shop 
■■-      that  can  be  handled  with  far  greater 
economy  on  "Footburt"  Multiple  Spindle 
Drills  than  in  any  other  way. 

The  illustration  above  is  a  typical  ex- 
ample. Drilling  holes  in  a  flue  sheet,  six 
at  a  time,  is  one  of  the  many  ''Footburt" 
short  cuts  to  greater  economy. 

On  jobs  such  as  drilling  flue  sheets,  crown 
and  side  sheets,  mudrings,  front  end  rings, 
boiler  back  heads  and  many  other  parts 
too    numerous    to    mention,    "Footburt" 


Multiple  Spindle  methods  can  and  will 
cut  your  drilling  costs  down  to  bed  rock. 
Equip  your  shops  with  "Footburt"  Drills 
and  you  take  a  decisive  step  towards  im- 
mediate reduction  of  your  operating  ex- 
penses— for  the  "Footburt"  is  a  guaran- 
tee of  maximum  drilling  efficiency. 

Built  especially  to  handle  with  speed  and 
accuracy,  the  wide  variety  of  drilling  op- 
erations encountered  in  railroad  shops, 
"Footburt"  drilling  machines  are  always 
ready  to  provide  short  cuts  to  greater 
economies. 


THE    FOOTE-BURT    COMPANY,    Cleveland,    Ohio 

"Pioneers  in  Better  Drilling  Methods" 


MILWAUKEE  OFFICE 
1143  WeUs  Bldg. 

UNITED  STATES:  New  York  Representative— Mr.  Herbert  Kennedy,  695 
Broadway,  Paterson,  N.  J.  San  Francisco  Representative — Mr.  Louis  G. 
Heiies.  Ijos  Ang-eles  Representative — Mr.  Louis  G.  Henes.  Indianapolis 
Representative — Mr.  Charles  Spaldinp.  Pittsburgh  Representative? — 
Lauffhlin  &  Farney.  CANAD.\:  Montreal  Representatives— Williams  & 
Wilson.     Toronto   Representative — A.   R.   William   Machinery    Company. 


DETROIT  OFFICE 
"     1457   David  Whitney  Bldy. 

FOREIGN  AGENTS:  Buck  &  Hickman,  Ltd.,  London.  Birmingham,  Man- 
chester and  Glasgow.  Moscow  Tool  &  Engine  Co.,  Moscow.  Ing.  Ercole 
\'aghi,  Milan.  R.  S.  Stokvis  &  Zonen,  Ltd.,  Rotterdam.  R.  S.  Stokvis 
&  Fils,  Brussels.  Glaenzer  &  Perreaud,  Paris  agents  for  France, 
.Sv  i/erland,  Spain  and  Portugal.  Mitsui  &  Co.,  agents  for  Japan,  Korea 
and  Manchuria. 


^ 
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Maintain  Side  Rods  The  Heald  Way 

TAKE  the  pound  out  of  those  side  rods.  Bushing  fits 
that  have  become  elongated  from  heavy  service  should 
be  ground  absolutely  true  and  round  on  a  Heald  Grinder 
before  pressing  in  new  bushings.  It's  only  a  twenty  minute 
job  on  a  Heald  and  it  will  greatly  increase  the  service 
obtained  from  the  bushings. 

The  Heald  removes  just  the  right  amount  of  metal  and  not  a 
little  more  as  is  the  case  where  cutting  tools  are  used.  That's 
why  Heald  methods  are  an  important  factor  in  lengthening 
the  life  of  side  rods  before  the  metal  around  the  bushing  fit 
is  brought  to  the  scrapping  limit. 

The  elimination  of  many  engine  failures  as  well  as  the  sav- 
ing of  a  large  amount  of  needless  annoyance  and  expense 
will  be  the  immediate  result  when  you  maintain  your  side 
rods  the  Heald  way. 

The  Heald  Machine  Company 


Tli4'  Ih'fild  Service  Drpart- 
nu'nt  is  ready  to  denionstratv 
the  (idvnntdfit's  of  Heald 
methods  in  solving  your  rod 
maintenance  i}roblems.  II  rite 
today  for  complete  informa' 
tion. 


21  New  Bond  St. 


Worcester,  Mass 


BRANCHES:  Niw  Nork.  .h.%>j  Siiin<r  MMjr.  I'liil.i.kli.liiji.  l.!'C  Sttpluii  Ciritr.l  Mlik-.  (  Itiiajio.  .'6  Suilt!'  .It  llVi  >.iii  M.  Ditn.it,  A'f*  .Man|il>ttc 
ItMu-        I  iiuiijM.iti,    oil     I'rovi.k-nt     Hank     l'.l<ln.       lU\ilaii.l.     7.1     Knuiimis    HI. Ik.      itultal.),    3.!1    .Uuitt    Avi-. 

AGENTS:  KrcUv  iSr  Siiiith  <'o..  San  l-"r:ii>ciscn.  I.os  AiiKiles.  I'urtlaiiil  and  S.attlr.  Salt  Lake  llaniwarc  ("n..  Salt  I.akf  fity.  Ileiwlrii.  iV" 
IJi.llliuli  Mik:  it  SuT>I'l.v  (.1..  Denver.  K.  K.  Salterlii-  (  o..  MinTuai".lis.  'I'lic  <)li\ir  II.  \  an  llcirn  (  o..  Inc.,  Ntw  t)rlians.  Tin-  Kh<m11 
Hanhvan-  tn..  .Mi-.Mt-tt  r.  (Ikl.i.  '1  lie  ^'<n^n^r  aiul  N'anii  .Siijijilj  (H..  Ilii  niiiiK'liani.  ti.  .\<n-nl.in  I'aiiiilnnaii  <<>..  Tainiia.  Tlu-  Walravcn  (  <>., 
.\tlaiit.-i.  <irtcii»Iiiir<>  .Suj.pl.v  «  ii..  t  irti-nslmr".  .\.  *.  .Snii;li-(  .  iirtiu  \  d..  Uit-lnm  ii.l.  \a.  .Mill-  \-  l.iiiiti>ii  Siipiily  «'i...  (liattanooKa,  Tiiin. 
Kriityir  Mai'liinefv   to.  Sail   .Antonio.     <ieo.   K.    Fos>    Mailiimrv    (  ....    .\I.  ntia  ;il.    (an.      11.    \\  .    I'.tiii.    I.td..    Lncnitu.    Ont-..    (.in.  ■ 
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Short  Cuts  To  Greater  Economies 


npHKRK'S   many   a  job   in   vour  shop 
^      that  can  be  handled  u  ith  far  i^reater 
;' economy  on  "Footburt"  Multiple  Spindle 
Drills  than  in  any  other  way. 

The  illustration  above  is  a  typical  ex- 
ample. Drilling  holes  in  a  flue  sheet,  six 
at  a  time,  is  one  of  the  many  "Footburt" 
short  cuts  to  j^reater  economy. 

On  jobs  such  as  drilling;  Hue  sheets,  crown 
and  side  sheets,  mudrini^s,  front  end  rings, 
boiler  back  heads  and  mam  other  parts 
too    numerous    to    mention,    "Footburt" 


Multiple  Spindle  methods  can  and  will 
cut  your  drilling  costs  down  to  bed  rock. 
K(]uip  your  shops  with  "Footburt"  Drills 
and  you  take  a  decisive  step  towards  im- 
mediate reduction  of  your  operating  ex- 
penses for  the  "Footburt"  is  a  guaran- 
tee of  maximum  drilling  efficiency. 

Built  especially  to  handle  with  speed  and 
accuracy,  the  wide  variety  of  drilling  op- 
erations encountered  in  railroad  shops, 
"Footburt"  drilling  machines  are  always 
ready  to  proxide  short  cuts  to  greater 
economies. 


THE    FOOTE-BURT    COMPANY,    Cleveland,    Ohio 


MILWAUKEE  OFFICE 
1143   Wells  Bldg. 


'"Pioneers  in  Better  Drilling  Methods"' 


I'MTKI)  SIAIKS;  Xt  u  N'ork  Ki  iirv^ttitativt-— M  r.  H«Tl>t»-t  Kti.mil.v,  (/>? 
Hni.tiltt.iy,  l';ittrs<^n.  N.  J.  San  lTami<v.<  Kciirt— futativ  i-  Mr.  I.ouis  (!. 
IK'iK-.  I. IIS  AiiBi-U-s  NeiTt M  iitativt-  Mr.  l.oiii>  i',,  \lv\n<.  Iriliaiiai">lis 
i<tiiri>;  iitativf  .Mr.  <'liarlts  .'^iiaMinu:.  I'itts!iurt.'li  Kiiiri-.nitath  is 
I.aiitrliliii  it  Hariiiy.  (.W'.NDA:  .\'i>ii!!  i-.i!  Uiiircst?uali\  ••*  Wiili  mi-  Jt 
\\  il-(jM.      'l'iir>piit<i    Ui  prcsriilativ  I-     A.    K.    \\  illi.,m    .Macliiiicrv    Coijiijaiiv. 


DETROIT   OFFICE 
1457   David  Whitney  Bldg. 

i"<  »l<EI»i.\  .\«;K.\"TS:  Murk  &  IlKkniaii.  I.t-l.,  l...i..l..i,.  UiriHiiin;..,iu.  M.u, 
clu-stor  ami  tJIa-^ow.  Mo-oiw  T"»>l  \-  Kiiyiiic  to..  Mosviikt  linr.  Erci^lt 
Vaslii.  Mit-aii.  U.  .~».  .<liik\j-  &  Zmun.  Ltd..  Rjitlt-rilam.  K.  .•^.  Sjvkvis 
<!t  Fils.  I!riis!.i'ls.  ( M.ttii-?cr  .  \  I'l-rrraiiil.  Pans  ant-'it*  t'>r  Framx, 
.">■•  i  /<r!aiicl.  Sjiaitp  .ninl  I'l  rtURrl.  Mit-iii  it  C  4,..  auem  s  i.ir  1ai>;ih,  Korea 
ati<i   ilaiichuria.  ..  ; 
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More  Evidence  of  the  Sound  Judgment 

V  ;i;^^^K^^^^^s    .^  of  Railroad  Executives 

'^'^■:'X :■  V yC-y'X  1-' ■:-\  W/^^  ^^^  ^  nation  of  creators.    We  build  and  operate  our 

-"^  ■■':''■'.  "  V  •  €:^  '■'■'■     -  v/^       ■  '^'  V                  industries  on  a  large  scale.    And  we  demand  executive 

^:;-'    idvJ^:;^:-V  ability  and  sound  judgment  from  the  executives  who  lead 

;Vi:^  :-^  '•'^■■:■^'^^^V^'':"V^}:  ••  :/iX:';'/^-'  these  industries. 

"■■:^  ■■■■"''' -^■'--''    "ic  -"/.i  :■'■■■' A'-'  There  is  no  better  example  of  this  than  the  vast  network  of 

•  -  •         //-^^^^^  railroads  that  covers  the  country.    Sound  judgment  here  is 

an  essential  characteristic.  You  can  see  it  reflected  in  many 
shops  by  the  presence  of  Acme  Bolt  Cutters.  Sometimes 
there  is  a  single  machine,  sometimes  a  pair,  and  again  a 
battery  of  six  or  more. 

But  each  machine  is  further  evidence  of  the  sound  judg- 
ment of  its  owners.  For  Acme  Bolt  Cutters  are  designed  to 
meet  the  exacting  requirements  of  railroad  work — to  thread 
bolts  rapidly  and  economically  with  accurate  threads.  They 
afford  quantity  production  at  a  minimum  cost. 

Catalog  No.  20  explains  how  this  is  done  and  gives  full  in- 
formation on  the  details  of  this  machine.  Send  for  your 
copy  today. 


Manufacturers  of  the  Acme 
Bolt  Cutting  Machine,  and 
the  Acme  Nut  Tapping  Ma- 
chine. 


The  Acme  Machinery  Company 


Cleveland 


Ohio 
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Morse  Twist  Drill  &  Machine  Co.           >;    ;     ; 
New  Bedford,  Mass.,  U.  S.  A. 
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More  Evidence  of  the  Sound  Judgment 

of  Railroad  Executives 

VV/^K  arc  a  nation  of  creators.    W'c  build  and  operate  our 
industries  on  a  lari^c  scale.    And  we  demand  executive 
ability  and  sound  judi^ment  from  the  executives  who  lead 
these  industries. 

IMiere  is  no  better  example  of  this  than  the  vast  network  of 
railroads  that  covers  the  country.  Sound  judgment  here  is 
an  essential  characteristic,  ^'ou  can  see  it  reflected  in  many 
shops  by  tile  presence  of  Acme  Bolt  Cutters.  Sometimes 
there  is  a  single  machine,  sonietimes  a  pair,  and  again  a 
batterv  of  six  or  more. 


MdHiijartiirrrs  nf  thv  irnn- 
Bolt  (itltiufi  Mnchinr,  and 
the  irtiw  \itt  Tapping  Ma- 
rhinv. 


h 


But  each  machine  is  further  evidence  of  the  sound  judg- 
ment of  its  owners.  For  Acme  Bolt  Cutters  are  designed  to 
meet  the  exacting  re(]uirements  of  railroad  work — to  thread 
bolts  rapidly  and  economically  with  accurate  threads.  They 
afford  (juantity  production  at  a  minimum  cost. 

Catalog  No.  20  explains  how  this  is  done  and  gives  full  in- 
formation on  the  details  of  this  machine.  Send  for  your 
copy  today. 


The  Acme  Machinery  Company 

Cleveland  Ohio 
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Morse  Twist  Drill  &  Machine  Co. 
New  Bedford,  Mass.,  U.  S.  A. 
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32"  Invincible  Shaper 


G  &  E  Shapers 

are  conveniently  adapted 
for  motor  drive  on  account 
of  the  Selective  Type  Gear 
Box  which  permits  the  use 
of  a  Constant  Speed 
Motor  with  a  minimum 
amount  of  electrical  con- 
trol apparatus. 


•S- .  ' 


G&E  Shapers 

equipped  with  Motor 
Drive  are  neat  and  com- 
pact in  arrangement,  oc- 
cupying a  minimum 
amount  of  floor  space. 
You  will  find  G  &  E 
Shapers  in  the  best  rail- 
road shops. 

Let    us     submit     our     '. ' "'  ' 
proposal    to   you    for 
.;..-;:        Motor  Drive  Shapers. 


Hew   -  trfi.r-.  - 


'.   **>■■ 


■  ! .'-. 


AUTOMATIC  GEAR  A.HO   RACK  CUTTINO  MACMINERV 

ESTABLISHED  1833  IRSlE^liimiBKiir. (KTUiL  WmM^  CHANCELLOR   AVE.'' 


Domestic  and  Canadian  Agents 


Motch  A  Merryweather  Machinery  Co.,  Cleveland,  Pittsburgh,  Detroit, 
and  CiiMrinnati;  Henry  Prentiss  &  Co.,  New  York,  Boston,  Buffalo,  Syra- 
cuse, Rochester,  axtA  Hartford,  Conn.;  Marshall  &.  Huschart  Machinery 
Co^  Chicago,  Illinois;  Mau^ball  &  Huschart  Machinery  Co.  of  Indiana, 
Indianapolis,  Ind.;  Dewstoe  Macbin«  Tool  Co.,  Birmingham,  Alabama; 
Ecdes  &  Smith  Co.,  Los  Angeles,  San  Francisco,  and  Portland,  Oregon; 
Elliott    A   Stephens    Machinery    Co.,    St.    Lows,    Mo.;    Hallidie    Machinery 


Co.,  Seattle,  Wash.;  Kemp  Machinery  Co.,  Baltimore,  Md.;  RobiB««a, 
Cary  &  Sands  Co.,  St.  Paul,  Duluth,  Minn;  Salt  Lake  Hardirare  Co., 
Ssit  Lake  City,  Utah;  Setger  Machine  Tool  Co.,  Atlanta,  Ga.;  W.  £. 
Shipley  Machinery  Co.,  Philadelphia,  Penna.;  Oliver  H.  Van  Horn  Co., 
Inc.,  New  Orleans,  La.;  F.  F^.  Barber  Machinery  Co.,  Toronto  and 
Ham'ltcn,  Ont.,  Canada;  A.  R.  Williams  Machinery  Co.,  St.  John,  N.  B.; 
W'nnjpeg,  Manitoba;   Montreal,  Quebec;   Halifax,  N.  S.,  Canada^ 
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Where  "Milwaukee"  Accuracy  Counts 

T*S  on  jobs  like  this  that  "Milwaukee"  accuracy  counts. 
Cutting  this  heavy  spur  pinion  requires  exact  workman- 
ship to  insure  smooth  running  gears. 


Points  of  Milwaukee  superi- 
ority are  fully  explained  in 
catalog  No.  22.  Write  for 
one  today. 


The  Milwaukee  double  overarm  construction  provides  rigid 
support  for  the  cutter  and  arbor.  The  result  is  freedom 
from  chattering  and  vibration — a  factor  of  extreme  im- 
portance not  only  on  this  particular  job,  but  on  all  classes 
of  work  demanding  accurate  as  well  as  rapid  economical 
production.  ;.*     '•  ••:; 

"Milwaukee"  accuracy  is  backed  up  by  a  frame  of  excep- 
tionally rugged  construction  and  an  abundance  of  power 
Vk^orking  through  mechanism,  every  part  of  which  has  been 
selected  from  the  best  quality  of  material  and  correctly 
assembled  by  expert  workmen.  That's  why  Milwaukee 
Milling  Machines  will  brmg  to  your  shop  that  high  degree 
of  accuracy  so  essential  in  milling  operations  without  sacri- 
ficing the  speed  and  efficiency  so  necessary  to  keep  your 
unit  production  costs  down  to  a  minimum. 


Kearney  S  Trecker 

CORPORATION 

MlLWAUKEE,WlS.,ll.S.A. 


CHICAGO  OFFICE 

631  WASHINGTON    BLVO 


CUEVELANO   OFFICE 
736  SUPERiOP  AVE    N  w 


NEW  VOWK    OFFlCt 
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G  &  E  Shapers 

arc  com  cii lent  1\  adapted 
for  motor  dri\  c  on  account 
of  the  SclcctJA  c  I  \  pc  Cicar 
Box  which  permits  the  use 
of  a  (Constant  Speed 
Motor  with  a  minimum 
amount  of  electrical  con- 
trol apjKiratus. 


I 


G&E  Shapers 

equipped  \v  i  t  h  M(^t()r 
Drive  are  neat  and  com- 
pact in  arrangement,  oc- 
cupying a  m  i  n  i  m  u  m 
amount  of  floor  space. 
You  will  find  C;  5c  H 
Shapers  in  the  best  rail- 
road shops. 

Let  us  submit  our 
prnpiKsnl  tn  vnu  for 
Motor  Drive  Simpers. 


"it 


!3 

If 


Domestic  and  Canadian  Agents 


Motch  &  Merryweather  Machinery  Co.,  CUveland,  Pittsburgh,  Detraft, 
and  Cincinnati;  Henry  Prentiss  &  Co.,  New  York,  Boston,  Buffa'o,  Syra- 
cuse, Rochester,  and  Hartford,  Conn.;  Marshall  &  Huschart  Machinery 
Co.,  Chicago,  Illinois;  Marshall  &  Huschart  Machinery  Co.  of  Indiana, 
Indianapolis,  Ind.;  Dcwstoc  Machine  Tool  Co..  Birmingham.  Alabama; 
Eccles  &  Smith  Co.,  Los  Angeles.  San  Francisco,  and  Portland.  Oregon; 
Elliott    &    Stephens    Machinery    Co..    St.    Lou-'s.    Mo.;     Hallidie    Machinery 


Co.,  Seattle,  Wash.;  Kemp  Machinery  Co.,  Baltimore,  Md.;  Robinson, 
Cary  &  Sands  Co.,  St.  Paul,  Duluth,  Minn;  Salt  Lake  Hardware  Co., 
Solt  Lcke  City,  Utah;  Secger  Machine  Tool  Co.,  Atlanta,  Ga.;  W.  E. 
Shipley  Machinery  Co.,  Philadelphia,  Penna.;  Oliver  H.  Van  Horn  Co., 
Inc..  New  Oilcans.  La.;  F.  F.  Barber  Machinery  Co.,  Toronto  and 
Ham  Itcn,  Ont.,  Canada;  A.  R.  Williams  Machinery  Co..  St.  John,  N.  B.; 
Wnn'pcg,   Manitoba;    Montreal.   Quebec;    Halifax,   N.   S..   Canada. 
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Where  "Milwaukee"  Xccuracy  Counts 

T'S  on  jobs  like  this  that  "Milwaukee"  accuracy  counts. 
Cutting  this  heavy  spur  pinion  requires  exact  workman- 
ship to  insure  smooth  running  gears. 


Pointfi  (ff  Miluaukrr  .s///>rri- 
itrity  an-  fully  vxpldinvd  in 
catalog:  Ao.  22.  U  rite  for 
onr  today. 


The  Milwaukee  double  overarm  construction  provides  rigid 
support  for  the  cutter  and  arbor.  1  he  result  is  freedom 
from  chattering  and  vibration — a  factor  of  extreme  im- 
portance net  only  on  this  particular  job.  but  on  all  classes 
of  work  demanding  accurate  a<  well  as  rapid  economical 
production. 

"Milwaukee"  accuracy  is  backed  up  by  a  frame  of  excep- 
tionally rugged  corstructicn  and  an  abundance  of  power 
working  through  mechanism.  e\ery  part  of  which  has  been 
selected  Irom  the  best  quality  of  material  and  correctly 
assembled  by  oxpert  workmen.  Ihat's  why  Milwaukee 
Milling  Machines  will  bring  to  your  shop  that  high  degree 
of  accuracy  so  essential  in  milling  c|>erations  without  sacri- 
ficing the  speed  ard  efficiency  so  necessary  to  keep  your 
unit  production  costs  down  to  a  minimum. 


KEARNEY'  ?>  TlJE(  KER 

COR  PORATION 

MiL\\AL:Kt:EA\'is.,r.S.A. 


\ 


C^iiCAGO    OFFtCE 
63    vwASH  NC" :;iNi   blv^j 


Cleveland  office 
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32"  Invincible  Shaper 


G  &  E  Shapers 

are  conveniently  adapted 
for  motor  drive  on  account 
of  the  Selective  Type  Gear 
Box  which  permits  the  use 
of  a  Constant  Speed 
Motor  with  a  minimum 
amount  of  electrical  con- 
trol apparatus. 


■'■> .  •  -. 
.•;■■..■  '■  ■.-. 

'■.-■:^    ('■■• 


G  &  E  Shapers 

equipped  with  Motor 
Drive  are  neat  and  com- 
pact in  arrangement,  oc- 
cupying a  minimum 
amount  of  floor  space. 
You  will  find  G  &  E 
Shapers  in  the  best  rail- 
road shops.        ,  v   :   ■      \- 

Let    us    submit    our 

proposal    to   you    for 

;■  ..        Motor  Drive  Shapers. 


^^i^ftS 


^  4  8)  1' 


T 


AUTOMATIC  GEAR  ^NP   RACK  CUTTING  MACMINERV 

ESTABLISHED   1833  il^^^^A>  1^'  CHANCELLOR   AVE. 

Domeatic  and  Canadian  Agents 


Motch  St.  Merryweather  Machinery  Co.,  Cleveland,  Pittsburgh,  Detroit, 
and  Cincinnati;  Henry  Prentiss  A  Co.,  New  York,  Boston,  Buff:L'o,  Syra- 
cuse, Rochester,  and  Hartford,  Conn.;  Marshall  &  Huschart  Machinery 
Co^  Chicago,  Illinois;  Marshall  &  Huschart  Machinery  Co.  o(  Indiana, 
Indianapolis,  Ind.;  Dewstoe  Machine  Tool  Co.,  Birmingham,  Alabama; 
Eccles  &  Smith  Co.,  Los  Ang«les,  San  Frzotcisco,  and  Portland,  Oregon; 
Elliott    A   Stephens    Machinery    Co..    St.    Lours,    Mo.;    Hallidie    Machinery 


Co.,  Seattle,  Wash.;  Kenv  Machinery  Co.,  Baltimore,  Md.;  Robinsoat 
Cary  St  Sands  Co.,  St.  Paul,  Duluth,  Minn;  Salt  Lake  H»nKrar«  Co., 
Seit  Lake  City,  Utah;  Secger  Machine  Tool  Co.,  Atlanta,  Ga.;  W.  E. 
Shipley  Mach:nery  Co.,  Philadelphia,  Penna.;  Oliver  H.  Van  Horn  Co.. 
Inc.,  New  Orleans,  La.;  F.  F.  Barber  Machinery  Co.,  Toronto  and 
Ham'ltcn,  Ont.,  Canada;  A.  R.  Williams  Machinery  Co.,  St.  John,  N.  B.; 
W'nnfpeg,  Manitoba;   Montreal,  Quebec;   Halifax,  N.  S.,  Canada, 


December,  1921 


RAILWAY   MECHANICAL   ENGINEER 


31 


MILWAUKEE  MILLING  MACHINES 


Where  "Milwaukee"  Accuracy  Counts 

T'S  on  jobs  like  this  that  "Milwaukee"  accuracy  counts. 

':\---'y:y  ■.■'■'_,:/ ''r^^:^':  Cutting  this  heavy  spur  pinion  requires  exact  workman- 

;  ■ ":,;  ■  ,-.      •:   ;..  ;f  ship  to  insure  smooth  running  gears. 


Points  of  Milwaukee  superi- 
ority are  fully  explained  in 
catalog  No.  22.  Write  for 
one  today. 


••*!.-;• 


The  Milwaukee  double  overarm  construction  provides  rigid 
support  for  the  cutter  and  arbor.  The  result  is  freedom 
from  chattering  and  vibration — a  factor  of  extreme  im- 
portance not  only  on  this  particular  job,  but  on  all  classes 
of  work  demanding  accurate  as  well  as  rapid  economical 
production. 

"Milwaukee"  accuracy  is  backed  up  by  a  frame  of  excep- 
tionally rugged  construction  and  an  abundance  of  power 
w^orking  through  mechanism,  every  part  of  which  has  been 
selected  from  the  best  quality  of  material  and  correctly 
assembled  by  expert  workmen.  That's  why  Milwaukee 
Milling  Machines  will  bring  to  your  shop  that  high  degree 
of  accuracy  so  essential  in  milling  operations  without  sacri- 
ficing the  speed  and  efficiency  so  necessary  to  keep  your 
unit  production  costs  down  to  a  minimum. 


Kearney  S  Trecker 

CORPORATION 

M I  LWAUKEE.WlS.,  U.S.  A. 


CHICAGO  OFFICE 

631  WASMINOTON    OLVO 


CLEVELAND  OFFICE 
738  SuPEP'OP  AVE     N  w 


NEW  YORK    OFFICE 
SOCMuBCM  STKCtJ 
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32"  Invincible  Shaper 


G  &  E  Shapers 

are  con\cnicntl\  adapted 
for  motor  dri\  e  on  account 
of  the  Selccti>  e  I  ype  Gear 
Box  which  nerniits  the  use 
of  a  (>)nstant  Speed 
Motor  with  a  minimum 
amount  of  electrical  con- 
trol apparatus. 


G&E  Shapers 

equipped  u  i  t  h  Motor 
Drive  are  neat  and  com- 
pact in  arrangement,  oc- 
cupying a  m  i  n  i  m  u  m 
amount  of  fioor  space. 
You  will  f^nd  G  &  H 
Shapers  in  the  best  rail- 
road shops. 

Let  us  submit  our 
propttsnl  tit  ytui  for 
Mittitr  Dritv  Shnpcrs. 


^^^^% 


AUTOMATIC  OEAR  AND   RACK  CUTTING  MACMINERV 

ESTABLISHED   1633  HB^Rfifc&i  ^l®^^  CHANCELLOR   AVE. 


Domestic  and  Canadian  Agents 


Motch  &  Merryweather  Machinery  Co.,  Cleveland.  Pittsburgh,  Detroit, 
and  Cincinnati;  Henry  Prentiss  &  Co.,  New  York,  Boston,  Biiffa'o,  Syra- 
cuse, Rochester,  and  Hartford,  Conn.;  Marshall  &  Huschart  Machinery 
Co.,  Chicago,  Illinois;  Marshall  &  Huschart  Machinery  Co.  o(  Indiana, 
Indianapolis,  Ind.;  Oewstof:  Machine  Tool  Co.,  Birmingham,  Alabama; 
Eccles  &  Smith  Co.,  Los  Angeles,  San  Franc'sco,  and  Port.'and,  Oregon; 
Elliott    &    Stephens    Machinery    Co.,    St.    Lou-'s,    Mo.;     Hall;die    Machinery 


Co.,  Seattle,  Wash.;  Kemp  Machinery  Co.,  Baltimore,  Md.;  Robinson, 
Gary  &  Sands  Co.,  St.  Paul,  Duluth,  M-Inn;  Salt  Lake  Hzu-d-ware  Co., 
Salt  Leke  City.  Utah;  Secger  Machine  Tool  Co.,  Atlanta,  Ga.;  W.  E. 
Shipley  Machinery  Cc,  Philadelphia,  Penna.;  Oliver  H.  Van  Horn  Co., 
Inc.,  New  Oilcans,  La.;  F.  F.  Barber  Machinery  Co.,  Toronto  and 
Ham  Ifcn,  Ont.,  Canada;  A.  R.  Williams  Machinery  Co..  St.  John,  N.  B.; 
W  nn'pcg,   Manitoba;   Montreal,  Quebec;   Halifax,  N.  S.,  Canada.    ' 
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Where  "Milwaukee**  Accuracy  Counts 

T'S  on  jobs  like  this  that  "Milwaukee"  accuracy  counts. 
Cutting  this  heavy  spur  pinion  requires  exact  worknuan- 
ship  to  insure  smooth  running  gears. 


Points  oj  Miluaukt'f  supvri- 
ority  aro  fully  rxplninrd  in 
rntalofi  Ao.  22.  II  ril«'  jttr 
our  today. 


The  Milwaukee  double  overarm  construction  provides  rigid 
support  for  the  cutter  and  arbor.  The  result  is  freedom 
from  chattering  and  vibration — a  factor  of  extreme  im- 
portance not  only  on  this  particular  job,  but  on  all  classes 
of  work  demanding  accurate  as  well  as  rapid  economical 
production. 

"Milwaukee"  accuracy  is  backed  up  by  a  frame  of  excep- 
tionally rugged  cor.structicn  and  an  abundance  of  power 
working  through  mechanism,  every  part  of  which  has  been 
selected  irom  the  best  quality  of  material  and  correctly 
assembled  by  expert  workmen.  1  hat's  why  Milwaukee 
Milling  Machines  will  bring  to  your  shop  that  high  degree 
of  accuracy  so  essential  in  milling  operations  without  sacri- 
ficing the  speed  ard  efficier.cy  so  necessary  to  keep  your 
unit  production  costs  down  to  a  minimum. 


Kearney  fi 


Trecker 


CORPORATION 


MlLWAL'KEE.VVJS..r,S.A. 


CM  ICAGO    OFFICE 

63'  WiSH'NGTON    eLVD 


Cleveland  office 

'38    Suftt^iOf?    AVE      N   WV 


NtW  YO»K    OFFICE 
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Mr.  Master  Mechanic y  how  sure 
are  you  of  your  Threading  Costs? 

Do  you  know  that  your  Taps  are  giving  you  first  class 
work  at  the  highest  rate  of  production— a ufomafic 
production? 

» -  Do  you  know^  that  your  taps  are  making  no  scrap,  that  they 

\^:h^;        keep  going,  that  they  require  minimum  repair  expense? 

■ ; ;         This  is  the  only  basis  on  which  you  can  be  sure  your  costs 
are  lowest,  and  the  only  kind  of  threading  equipment  you 

:v^      :;     can  now  afford  to  use. 

Until  you've  investigated  N AMCO  Collapsing'  Taps  you 
:  >  ;^  J  are  not  «ure  of  lowest  costs.    Now  is  the  time  to  find  out. 


"«.-'• 


THE  NATIONAL  ACME  COMPANY 


.,  CLEVELAND,  OHIO 

NEW  ENGLAND  PLANT.  WINDSOR,  VT.  CANADIAN  SCREW  PLANT,  MONTREAL,  P.  Q. 

BRANCH  OFFICES:  NEW  YORK  BOSTON  CHICAGO  DETROIT  BUFFALO 

WAREHOUSES:    NEW  YORK   AND   CHICAGO 
REPRESENTATIVES  IN  PRINCIPAL  FOREIGN  COUNTRIES 


Clean  as  a  whistle— this  NAMCO 
8-Chaser  5  9/16'^  job  in  machine 
steel  forging— Capacities  V  and  up. 
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Smooth  Out 

your 

Rod  Work 

with  a 

DILL  SLOTTER 


iiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniHiinmi:iiiiiiiiwnmitiiiii!iiiiiiiiii;iiniitiiHiiiiiuiiHii(i»rihiiiiniiiMiHiiniHiniiHiniH 

IIIIIIIIIIIIIIIIIIII!lllllll!!SIII!IMIIIIII||||||||||||||||||||lilllllIIIIIIIIIIIllllllllllllllllf  1 


THE  problem  of  maintaining  main  and  side  rods  has 
become  so  important  that  the  question  of  proper 
tools  to  expedite  this  work  should  be  carefully  considered. 

Dill  Slotters  will  help  smooth  your  rod  troubles.  They 
save  time  in  the  machine  shop — speed  up  work  on  the 
erecting  floor  by  delivering  the  rods  when  needed.  This 
increases  your  capacity,  reduces  the  cost  per  locomotive 
repair  and  brings  about  the  result  for  which  you  are 
striving— £COA^OAfF.  :    ^     -•.  . 

On  rod  work — the  overhang  can  be  solidly  blocked  with 
rollers,  and  the  tool  fed  to  the  work.  This  feature  is 
important  because  it  is  advantageous  on  all  heavy  and 
cumbersome  work  like  rods,  frames,  steam  pipes,  cylin- 
ders, mud  rings  and  driving  and  trailer  boxes.         •  ^• 

If  you  are  considering  a  slotter  for  your  shop,  be  sure 
to  get  the  traveling  head  kind,  that's  the  Dill,  made  by 


THE  DILL  SLOTTER  PEOPLE 

T.  C.  DILL  MACHINE  COMPANY 

KENSINGTON,  PHILADELPHIA,  U.  S.  A, 


a''-- 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiyiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiyiiiiiiiiiitiiiiiiiiiiiyi 

H:iuiiii!iiiiiiiiHuiiiiiHiiiiiniiiiiiiiiiiniiiiiiiHiiiiiiiiiiiHiiiiiiii»iiiuiiHimiiiHiiiiniiiii)iiMii!iiiiiiniiniiiiniiiiiiiuiuiiiuiiiiiiiniiiiiiniiini 


A 


The 

Dill  Slotter 

adds 

Complete  Department 
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Mr.  Master  Mechanic,  how  sure 
are  you  of  your  Threading  Costs? 

Do  you  know  that  your  Taps  are  giving  you  first  class 
work  at  the  highest  rate  of  production— a ufo/nafic 
production? 

Do  you  know  that  your  taps  are  making  no  scrap,  that  they 
keep  going,  that  they  require  minimum  repair  expense? 

This  is  the  only  basis  on  which  you  can  be  sure  your  costs 
are  lowest,  and  the  only  kind  of  threading  equipment  you 
can  now^  afford  to  use. 

Until  youVe  investigated  NAMCO  Collapsing  Taps  you 
are  not  sure  of  lowest  costs.    Now^  is  the  time  to  find  out. 


THE  NATIONAL  ACME  COMPANY 

CLEVELAND,  OHIO 

NEW  ENGLAND  PLANT.  WINDSOR,   VT.  CANADIAN  SCREW  PLANT.  MONTREAL,  P.  Q. 

r  BRANCH  OFFICES:  NEW   YORK  BOSTON  CHICAGO  DETROIT  BUFFALO 

WAREHOUSES:    NEW    YORK    AND    CHICAGO 
REPRESENTATIVES   IN   PRINCIPAL  FOREIGN   COUNTRIES 


Clean  as  a  whistle — this  NAMCO 
8-Chaser  5  9  16  job  in  machine 
steel  forging — Capacities  1'    and  up. 
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Smooth  Out 


your 


Rod  Work 


with  a 


DILL  SLOTTER 


llHllH[!IIIiHII!l|liJiliiinriij1'.ii!,ni  liiHhiii  'ni..,-    n,  1    ;. 
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^  r-  A^.  M  ^L'''««lPiiii:«l!^;[IP!ll||i|||liIll!Ilin!tffl;l''Ii[:.t;'f  J 


Till'  |)ri»1)lem  of  maiiUaininj^  main  and  side  rods  has 
l)ec<»nie   s»>   important    that  the   question   of  proper 
ttidls  t«)  expedite  this  work  sliould  1)0  carefully  Considered. 

Dill  Slotters  will  help  smooth  your  rod  tnntbles.  They 
save  time  in  the  machirie  shop — speed  uj)  work  on  the 
erecting  door  by  deliverinjj^  the  rods  when  needed.  This 
increases  yonr  capacity,  reduces  the  cost  l)er  loCom«5ti\e 
repair  and  hrinji^s  about  the  result  tor  which  yon  are 
striving;— y-COAO-l/]'. 

On  rod  work — the  overhang  cati  be  solidly  l)K>cked  with 
rollers.  an<l  the  tool  fed  to  the  work.  This  feature  is 
imjxtrtant  because  it  is  advantageous  on  all  heavy  and 
cund)ersome  work  like  rods,  frames,  steam  pipes,  cylin- 
ders, mud  rings  and  driving  and  trailer  boxes. 

If  you  are  considering  a   slotter  for  your  shop,  be  sure  . 

to  get  the  traveling  hea«l  kin<l,  that's  the  Dill,  made  by 

THE  DILL  SLOTTER  PEOPLE 

T.  C.  DILL  MACHINE  COMPANY 

KENSINGTON,  PHILADELPHIA,  U.S.  A. 


'3 

3 


^  3 


^  E 
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The   _:--^;J,.\-V. 

Dill  Slotter 

■  adds  : 

Complete  Department 
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{TRADE  MARK  REG.) 

Produces  Two  Extremes 

in  Forged  Pipe  Couplings 

THE  large  aad  the  small  pipe  couplings  illustrated  were  both  forged 
on  Ajax  Upsetting  Forging  jVIachines. 

;-_^'  The  large  one,  which  is  an  "extra  long"  6"  coupling,  was  produced 
in  four  operations  on  a  7"  Ajax  New  Model  Upsetting  Forging 
Machine  at  the  AmForge  Company  of  Chicago. 

The  small  one,  which  is  a  3^"  coupling,  was  produced  on  a   1^4" 
=  Ajax. 

Both  were  made  without  waste  of  material,  by  upsetting  the  end  of 
round  bar  stock  and  then  punching  out  the  bar.     Both  possess  the  high 
.:::  physical  qualities  of  upset  forgings  impossible  to  approach  with  mal- 
leable iron. 

The  contrast  in  the  size  of  the  two  pieces  illustrates,  in  a  degree,  the 
wide  range  in  the  size  of  forgings  which  can  be  produced  by  the  twelve 
sizes  of  Ajax  New  Model  Upsetting  Forging  Machines,  rated  from  4^' 
to  7''  inclusive. 

From  blueprints,  sketches, 
or  samples  of  your  forgings 
Ajax  Engineers  can  best  de- 
termine what  forgings  an 
Ajax  will  make  for  you  and 
what  size  machine  is  best 
adapted  for  your  work. 


Bulletins  sent 
upon  request. 


THE  AJAX   MANUFACTURING  CO. 


621    Marquette   Building 
CHICAGO,  ILL. 


CLEVELAND,    OHIO 


1369    Hudson    Terminal 
NEW  YORK  CITY 


eres  a 
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{TRADE  MARK  REG.) 

Produces  Two  Extremes 

in  Forged  Pipe  Couplings 

T^HH  lari^c  and  tlic  small  pipe  coupliiii^s  illustrated  were  both  lorired 
-■-       on  Ajax  Ipsettinj^  Fori^ing  Machines. 

\  he  large  one,  which  is  an  "extra  lon^ii^"  6"  coiiplinuj.  was  produced 
in  lour  operations  on  a  7"  Ajax  New  Model  Ipsettiui;  Forgini^ 
Machine  at  the   AmForge  C'ompanv  of  Chicago. 

The  small  one.  which  is  a  -^  i"  coupling,  was  produced  on  a  I'l" 
Ajax.  , 

Both  were  made  without  waste  of  material,  by  upsetting  the  end  of 
round  bar  stock  and  then  punching  out  the  bar.  Both  possess  the  high 
physical  cjualities  of  upset  forgings  impossible  to  approach  with  mal- 
leable iron. 

The  contrast  in  the  size  of  the  two  pieces  illustrates,  in  a  degree,  the 
wide  range  in  the  size  of  forgings  which  can  be  produced  by  the  twelve 
sizes  of  Ajax  New  Model  Upsetting  Forging  Machines,  rated  from  44" 
to\.;^llVinclusive. 

From  blueprints,  sketches, 
or  samples  of  your  forgings 
Ajax  P^ngineers  can  best  de- 
termine w  hat  forgings  an 
Ajax  will  make  for  vou  and 
what  size  machine  is  best 
adapted  for  your  work. 


Bulletins  sent 
upon   request. 


THE  AJAX   MANUFACTURING  CO. 


621    Marquette    Building 
CHICAGO,  ILL. 


CLEVELAND,    OHIO 


1369    Hudson    Terminal 
NEW  YORK  CIT^ 


-  •     .:■'*■  •  '.** 


"M 


EZZO*'  is  new  but  the  field  for  "MEZZO"  is  old. 


.^^ 


>•  ■«•    V  I-' 


% 


Perhaps  you  have  often  wondered  why  some  one  did  not  produce  a  drill  for  the  shop 
'  which  could  not  obtain  production  with  Carbon  Drills  and  yet  was  not  equipped  to 
:  realize  full  efficiency  from  High  Speed  Drills  and  consequently  could  not  use  these 
.   drills  economically.  .  ...  ..-  .= 

To  meet  the  demand  for  a  drill  which  would  stand  higher  speeds  and  heavier  feeds,  giving 
.   far  greater  drilling  capacity  than  Carbon  Drills  and  still  sell  at  a  moderate  price,  we  present 


"Mezzo"  has  been  characterized  as  the  greatest  advance 
in  drill  manufacture  in  the  last  twenty  years.  This 
drill  performs  best  at  speeds  and  feeds  which  would 
^  soon  burn  the  point  of  a  Carbon  Drill,  and  at  these 
■  speeds  and  feeds  "MezzO's"  drilling  capacity  has 
astonished  many  of  the  wiser  heads  in  the  cutting 
tool  field. 

Heating  the  cutting  edge  of  "Mezzo"  even  to  a 
;  dark  blue  color  will  not  draw  its  temper.    In  fact 


"Mezzo"  works  at  its  best  efficiency  this  way. 

We  are  proud  to  be  once  more  a  pioneer— a  leader 
in  this  new  field  for  we  know  that  "Mezzo"  will 
maintain  the  "Cleveland"  reputation  for  quaUty  and 
solve  the  problems  confronting  many  shops. 

Write  for  the  ^* Story  of  Mezzo."  It  is  a  most  inter- 
esting litde  booklet  which  gives  full  information  on 
"Mezzo"  and  its  uses. 


TWIST  DRILI. 
COM  PANY 

CLEVSLAND 

NEW  YORK-  CHICAGO-LdNDON 


TRADE   MARK   REG.   IN   U.  S.  AND  FOREIGN  COUNTRIES 
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The  Best  is  the  Least  Expensive 


The  wise  buyer  of  machines  and  tools 
buys  upon  a  production  schedule  of  ^^cost  per 
piece  produced.'^  He  will  be  doing  business 
long  after  the  buyer  of  **cheapest"  tools  and 
questionable  second  hand  machines  has 
dropped  out. 

The  cheaper  the  machines  in  relation  to 
others  of  the  same  general  class,  the  more 
certain  it  is  that  cheaper  materials,  less  ex- 
perienced labor,  less  rigid  inspection  and  less 
freedom  from  repairs  are  represented  in  the 
price.  You  pay  less  when  you  buy,  but  you 
lose  in  a  few  months  in  repairs  and  lessened 
production  what  you  thought  you  saved  in 

the  purchase  price.  ~-v 

■•■■-"■^.  V*-  '■"■:■■■■-:■■' 

Appreciation  by  users  of  turret  lathes  of 
Warner  &  Swasey  turret  lathe  production 
and  quality  has  resulted  in  making  The 
Warner  &  Swasey  Company  the  largest 
maker  of  turret  lathes  in  the  world. 


'■  j  *-  • " " 


..   .  J  -  .- 


•  Axi-. 


;«i&'-- 


;i-^ 


■-JriP-': 


^•<jji': 


■^ts^ 


■■,■■'-  •:  -.ir-'v^*---': 


The  Warner  &  Swasey 


Cleveland,  U.  S.  A. 


BRANCH  SJpLES  OFFICES:  "«:    :^.j^^^'^:^\^^ 

NEW    YORK:    Singer   Bldg.     BUFFALO:    Iroquois    Bldg.    ItOSTON:     Oliver    Bldg.     DETKC)I^;-5'      '"" 
CHICAGO:    618-622   Washington   Boulevard  ^f  MILWAUKEE:    2M    S^ca|hot 

DAYTON:  518  Mutual  Home  Building  INDIANAPOLIS:   940^Leindk'f^^ 


-^  -»s^» 
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Instrt  at  bmttom  —  Boyer  BK-2  Caulking  Hammer, 
type  used  in  caullcing  leak-proof  all  seams  on  this 
barge.  All  rivets  were  driven  by  Boyer  Riveting 
Hammers.    (See  insert  at  top.) 


General  view  shows  a  steel  coal  barge  —  one  of  a 
number  constructed  by  the  Riter  -  Conley  Company, 
Leetsdale,  Pa.  Barge  dimensions  are:  175  ft.  long,  26 
ft.  wide,  11  ft.  deep.    Capacity,  900  tons  of  coal. 


53,000  Vs-inch  rivets— a//  perfect! 


PERFECT  rivets  and  leak- 
proof  seams  define  the 
results  secured  in  fabrica- 
ting this  steel  barge  with  Boyer 
Riveting  Hammers  and  Boyer 
BK-2  Chipping  Hammers. 

Each  riveting  hammer  averaged 
22S0  rivets  daily. 

Each  caulking  hammer  daily 
caulked  an  average  of  1000  feet  of 
seam. 


since  the  superintendent  reported: 
"Never  tested  a  rivet — never 
had  a  leak."  This  policy  ap- 
plied to  a  series  of  similar  barges, 
two  of  which  were  launched 
weekly. 

On  all  such  exacting  jobs — where 
speed,  perfect  rivets,  leak- proof 
seams,  low  air  consumption  and 
maintenance  costs  are  a  necessity — 
it  pays  to  use  Boyers, 


These   averages  are    significant,         Ask  for  Bulletin  810. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building   •  6  East  44tb  Street  *   New  York 


Sales  and  *Servkt  Branches  all  over  the  World 


•BlKUINCHAM      •CHKaCO        •DmKKI     FKAMCUN     niS  AMOIUi        •NtW  YORK  RlCMMOND  •aATTU 

•Button  •CixciNNA'n    El  Paw     MovnoH    •1i«u(k«a»ou»     •Piulamij>hw    %ma  Lau  Cnr    •»!.  lovn 

*9unuo         •CuvBAio    t*a         tonm        •hmontim   •ttmmum    •Sam  FkAMcaoo 


BHUtttU  CoftHHAGCN       HEUINCFORJ        *Lor4DON 

BuiNO«AiUi    •PftAmucmoH    Honolulu  Manila 

CMunuMU       Havana  lOHANxOMno    Muan 


MOKTTVIMO      PaKIS  SaSTIaCO         SHaNCHaI       TORONTO 

"MoNTitEAL        Rio  01  jANtiRO    Sao  Paulo    Tkntun       Vanoouvib 
OtAKA  *lUnTau>Air       ttoui  Tokvo        Wimono 

P-144 


BOYER  PNEUMATIC  HAMMERS  "LITTLE  GIANT  PNEUMATIC  AMD  ELECTRIC  TOOLS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS  • -VACUUM  PUMPS  •- PNEUMATIC  HOISTS, 
GIA^^'"^    OIL  AND    GAS    ENGINES  _^-^<^C  ^^^  ROCK  DRILLS   -■   COAL  DRILLS 


cf^J^^'-'-O, 


BOYER 

1  he  world's  standard 


HAMMERS 

wherever  rivets  are  driven 
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Engineers  Wrote  This   Free   Book 

The  new  Smooth-On  Instruction  Book  No.  18  contains  photographs, 
diagrams  and  descriptions  prepared  by  many  engineers  showing  how  they 
have  made  repairs — important  repairs — with  Smooth-On  Iron  Cements. 

They  are  men  who  know  what  they  are  talking  about,  men  who  keep  their 
plants  right  up  to  the  mark.  !  V 

Many  of  the  repairs  described  might  be  necessary  in  your  own  plant  to- 
day, tomorrow — any  time.  If  you  have  Instruction  Book  No.  18  and  a 
can  of  Smooth-On  Iron  Cement  you  will  be  prepared.  ^r 

A  2c  stamp  or  a  Ic  postal  card  brings  this  144-page  book.  Send  for  it 
today. 

SMOOTH-ON  MFG.  CO. 


Established    1895 

570-574     Com  muni  paw    Ave. 
JERSEY      CITY,     N.     J.,      U 


Chicago   Office: 
221     N.    Jefferson     Street 

San    Francisco   Office: 
56    Sacramento    Stre«t 


Get  Your 
Copy  of  This 
Book   To- 


.<Co-V'' 
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Insert  at  bottom  —  Boyer  BK-2  Caulking  Hammer, 
type  used  in  caulking  leak-proof  nil  seams  on  this 
barge.  All  rivets  were  driven  by  Boyer  Rivetir>g 
Hammers.    (See  insert  at  top.) 


General  view  shows  a  steel  coal  barge  —  one  of  a 
number  constructed  by  the  Riter-Conley  Company, 
Leetsdale,  Pa.  Barge  dimensions  are:  175  tt.  long,  26 
ft.  wide,  11  ft.  deep.    Capacity,  9uo  tons  of  coal. 


53,000  ^/s-inch  rivets— all  perfect! 


PERFECT  rivets  and  leak- 
proof  seams  define  the 
results  secured  in  fabrica- 
ting this  steel  barge  with  Boyer 
Riveting  Hammers  and  Boyer 
BK-2  Chipping  Hammers. 

Each  riveting  hammer  averaged 
2250  rivets  daily. 

Each  caulking  hammer  daily 
caulked  an  average  of  1000  feet  of 
seam. 


since  the  superintendent  reported: 
**  Never  tested  a  rivet  —  never 
had  a  leak.**  This  policy  ap- 
plied to  a  series  of  similar  barges, 
two  of  which  were  launched 
weekly. 

On  all  such  exacting  jobs — where 
speed,  perfect  rivets,  leak-proof 
seams,  low  air  consumption  and 
maintenance  costs  are  a  necessity — 
it  pays  to  use  Boyers. 


These   averages  are    significant,         Ask  for  Bulletin  810. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building   *   6  East  44th  Street   *    New  York 

Sales  and  *Service  Branches  all  over  the  World 


'tM^^XSlMM*     •CHKACO        •DtTHOIT      FHANKUN      'Lo!  AKCtUS    ^StW  Vollk  RlCMMOND  •StATTVl 

•lVr.TO».  •t.lNCIM^ATI       tl  PUO        H'».MO>        •.Ml.VM»»OU5<'    •PHll-^Dl  LPMIA       riAlI  LaM  CiTt       'STIOLB 

•BlIIALO  'CUVUAM)     EMI  JorUN  'M*  OKUANt     *PrmBV.  RliH      *5a.n  FKamcoco 


BaSLI  BRLSSEW  COPfNMACtS         HlL>INt.ri-)M  •I.ONPON        MONTTMniO       PaBIS  <AVTl*r.(-  ShaS'CIIAI        ToitKVIO 

•lURUN  BLINOSAIMS       •FKASCMLICH       HoNOlLlL  MaNIIA       •M<.NTlClAl  RlH  PI   JANIIKO       SAI>  I'Al.  lO       Tll>IMN  VAM.lX>Vt« 

BOHSAT     CH»1STIANIA  HAVAKA  K>HANNES»(.»C     MUAN  O^AKA  •RontRDAM*  Slocl  Tok«o  WlNHlFtO 

P-»44 


BOYER  PNEUMATIC  HAMMERS  ••LITTLE  GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS  ••  VACUUM  PUMPS  ••  PNEUMATIC  HOISTS, 
GIANT    OIL  AND    GAS    ENGINES  ^rr^r<TcT>—      ROCK  DRILLS  ••   COAL  DRILLS 


BOY 


The  world's  standard 


wherever  rivets  are  driven 


Decembkk.  1921 
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Engineers   Wrote  This   Free   Book 

The  new  Smooth-On  Instruction  Book  No.  18  contains  photographs, 
diagrams  and  descriptions  prepared  by  many  engineers  showing  how  they 
have  made  repairs — important  repairs — with  Smooth-On  Iron  Clements. 

They  are  men  who  know  what  they  are  talking  about,  men  who  keep  their 
plants  right  up  to  the  mark. 

Many  of  the  repairs  described  might  be  necessary-  in  your  own  plant  to- 
day, tomorrow — anv  time.  If  vou  have  Instruction  Book  No.  18  and  a 
can  of  Smooth-On  Iron  Cement  you  will  be  prepared. 

A  2c  stamp  or  a  Ic  postal  card  brings  this  144-page  book.  Send  for  it 
today. 

SMOOTH-ON  MFG.  CO. 


-  .  Established    1895         ;, 

570-574     Commjnipaw    Ave. 
JERSEY       CITY.      N.      J.,      U 


Chicago    Office: 
221     N.     Jefferson     Street 

San    Francisco    Office: 
56     Sacramento     Street 


Get  Your 
Copy  of  This 
Book    To-day 


~N 
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.  )■■■: 
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•>  .  *  • .  :   * 


Do  More  Electric  Arc  Welding 


Economy,  these  days,  demands  that  more  at- 
•  tention  than  ever  before  be  given  to   repairing 
equipment  and  keeping  it  in  service.    A  practical, 
liberal  economy  plan  includes  using  repair  equip- 
ment that  will  reduce  the  cost  of  repair  ivork. 

Westinghouse  Electric  Arc  Welders  are  mod- 
ern tools  for  more  cificicnt,  mexpensh'C  repairs. 
Shops  have  saved  thousands  of  dollars  yearly ; 
cases  are  many  where  the  Welding  Equipment 
:.:>  has  paid  its  cost  in  a  month  or  two  because  it 
v'   broadens  the  scope  of  Railroad  shop  repairs  by 
.;■  rebuilding  and  repairing  practically  any  worn  or 
...;•  broken  metal  part. 


One  of  the  features  of  Westinghouse  Welding 
Equipments  is  the  simplified  design — for  speed- 
ing the  operation  of  the  equipment. 

The  field  rheostat  on  the  control  panel  of  the 
175  ampere  set  has  21  points  for  a  current  range 
of  80  to  225  amperes.  It  gives  the  operator 
close  regulation  at  any  voltage  and  permits  him 
to  weld  downward  or  vertically  on  the  one 
setting. 

This  is  one  Westinghouse  improvement  for 
speeding  welds.  The  other  characteristics  are 
detailed  in  our  bulletin  7149.    Write  for  a  copy. 


Westinghouse  Electric  &  Manufacturing  Co. 

East  PittsburKh,  Pa. 
Offices  in  all  Principal  American  Cities 


)AT'c\\feldei?s 
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FOSTER  MULTIPLIES  YOUR  PRODUCTION 


W.  A.  Barker 

Wrenchless 

Chuck 

Every     Moment 

and  Movement 

Productive 


Foster  Screw  Machines — 5  Siaes 


Above  all  else  the  real  value  of  a 
Turret  Lathe  or  a  Chuck  depends 
on  how  it  multiplies  the  production 
of  your  operator,    f 

Any  machine  that  will  double  the 
production  of  your  operator  will 
save  you  an  amount  equal  to  the 
wages  of  one  man.  Figure  the  in- 
terest and  amortization  equal  to  the 
operator's  total  yearly  wage,  and 
you  will  find  the  capitalized  value 
that  the  machine  represents  to  vou. 

The  Foster  Turret  Lathes  and 
Screw  Machines,  and  the  W.  A. 
Barker  Chucks  backed  by  the  engi- 
neering knowledge,  spirit  and  serv- 
ice of  the  Foster  organization,  will 
multiplv  the  production  of  your 
operator.    ..r   ■; ,  -  >.  :;;/^v;:  v :;  ^i.  ■.-:■■  k..;;; 


■S>'-»*li(«i 


Foster  Univ.  Turret  Lathes — 3  Sizes 

FOSTER  MACHINE  CO. 


Send  u$  your  blue  print% 
and  let  us  show  yoti^  ^-r 


ELKHART,  IND. 
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Special  Tempered  Relieved 
St  ay  bolt  Taps 


,ifp„ 


An  Old  Principle 
Applied  In  a  New  Way 

«, 

YOU  demand  and  secure  maximum  pro- 
duction from  your  shop  machinery. 

Why  not  demand  the  same  results  from 
your  staybolt  taps?  Maximum  staybolt 
production  is  expressed  as  the  greatest  num- 
ber of  holes  per  tap  plus  neat  and  sharp 
threads. 

You  can  secure  the  maximum  staybolt  pro- 
duction if  you  use  Brubaker  taps.  For  a 
"Brubaker"  is  the  tap  with  the  continuous 
taper.  So  designed  that  you  can't  tell  where 
the  taper  thread  enters  the  straight  thread. 
A  cutting  edge  that  distributes  the  work. 


W.  L.  Brubaker  &  Bros.  Company 


50  Church  St. 


Factory  at 
Millersburg,  Pa. 


New  York 
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TOOL  STEELS 


3i^^^ 


Blue  <^^^  Chip 
^^    High  Speed  c 

'"^        and  other      ^  ;2'^K; 

Tool  Steels  ^ 


g^gjgE 


The  knowledge,  experience  and  skill 
of  Sheffield  combined  with  the  best 
Pittsburgh  practice  have  made  these 
steels  the  standards  of  Quality  and 
Uniformity   wherever    Tools   are   used 


FiRTH-STERLING 

STEEL  Company' 

zMcK^eesport,'Pa. 

NEW  YORK         BOSTON         PHILADELPHIA 
CLEVELAND         PITTSBURGH    ,.,.. 

CHICAGO  ■   t  ■      ' 


»->• 


•c;-« 


42 


RAILWAY    MECHANICAL    ENGINEER 


December,  1921 


r 


(ii 


Special  Tempered  Relieved 


St  ay  bolt  Taps 


.jibj»*ki4.. 


m 


An  Old  Principle 
Applied  In  a  New  Way 

You  demand  and  secure  maximum  pro- 
duction from  your  shop  machinery. 

Why  not  demand  the  same  results  from 
your  staybolt  taps?  Maximum  staybolt 
production  is  expressed  as  the  greatest  num- 
ber of  holes  per  tap  plus  neat  and  sharp 
threads. 

You  can  secure  the  maximum  staybolt  pro- 
duction if  you  use  Brubaker  taps.  For  a 
"Brubaker"  is  the  tap  with  the  continuous 
taper.  So  designed  that  you  can't  tell  where 
the  taper  thread  enters  the  straight  thread. 
A  cutting  edge  that  distributes  the  work. 


i^' 


v-«*i 


-  ,^K> 


W.  L.  Brubaker  &  Bros.  Company 


50  Church  St. 


Factory  at 
Millers  burg.  Pa. 


New  York 
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TOOL  STEELS 


2^^^^ 


Chip 


High  Speed 

and  other 

FlTiTH-  StE%LIU^ 

Tool  Steels 


i^l^^SS 


3^:^- 


THE  knowledge,  experience  and  skill 
of  Sheffield  combined  with  the  best 
Pittsburgh  practice  have  made  these 
steels  the  standards  of  Quality  and 
Uniformity    wherever    Tools    are    used 


FiRTH-STERLING 
STEEL    COMPANY 

zMcK^esport^Ta. 

NEW  YORK  BOSTON         PHILADELPHIA 

CLEVELAND         PITTSBURGH 

CHICAGO 


»->' 


>^^ 
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DROP  -  FORCINGS 

often  cheaper  than  castings 
—  alwavs  far  superior  — 


\-y\-  ■":^'ii 


DON'T  COMPROMISE  ON   TOOLS 

:'      You  may  compromise  on  some  things,  but  never  on  the  quality 
of  tools.    There,  only  the  best  will  answer. 

No  casting  that  was  ever  made  can  meet  the  heavy  service  re- 
quirements of  Clamps  and  Lathe  Dogs  satisfactorily.  And 
merely  because  a  tool  is  forged  does  not  imply,  necessarily,  that  it 
is  absolutely  reliable. 

» 

Experience  and  skill  in  design  and  manufacture  are  essential 
to  enduring,  dependable  service.  They  are  embodied  in  thcf  prod- 
uct of  "The  Drop-Forging  People";  it  has  stood  the  test  of  nearly 
half  a  century.  .  , 

Clamps: — 11  patterns,  in  a  wide  range  of  sizes  for  every 
clamping  purpose. 

Safety  Lathe  Dogs: — Bent  or  Straight  Tail,  1  or  2  screws,  16 

sizes.-:f-:>j:&::''S;;r?'--.v!  _:.     -  '  i 

■    ^'  -      ';  ^/>C>':  f  '^ 'v.  '<>■'-  'Literature  on  request. 

I       -  ij.  H.  WILLIAMS  &  CO. 


tf 


BROOKLYN" 
86    Richards    St. 


The  Drop-Forging  People" 

BUFFALO 
86  Vulcan  St. 

St.  Catherines,  Ontario 


CHICAGO 
1086  W.  120th  St. 


December,  1921 


.RAILWAY    MECHANICAL    ENGINEER 


45 


Let  the  Wheel 

Man  Look  Over 

Your  Grinding 

Conditions 


There  are  cases  where  grind- 
ing costs  are  varying  as  much  as 
100%  on  the  same  work  in  the 
same  factory. 

The  cause  may  be  due  to 

^-difiFerent  conditions  of 
grinding  machines. 

'k--- — use    of    wheel    of    wrong 
.;    abrasive  or  wrong  grain  and 
grade,  wrong  speeds. 

— the  personal  factor  —  the 
man's  method  of  applying 
the  work  to  the  wheel. 


Norton  service  men  many  times  can  put  a  finger  ori  the  * 
trouble  soon  after  looking  over  conditions.  A  grinding 
department  does  not  usually  reach  maximum  economy  as 
a  result  of  guesswork  in  selecting  grinding  wheels. 
ALUNDUM  wheels  would  not  be  doing  the  bulk  of  the 
grinding  of  steels  and  steel  alloys  if  special  attention  had 
not  been  given  to  the  selection  of  grains  and  grades.  And 
CRYSTOLON  wheels  could  not  have  cut  their  way  into 
the  front  ranks  for  grinding  cast  iron  and  the  softer 
metals,  so  quickly  except  for  intelligent  wheel  selection. 

0\.     Today's  lesson  is:    N^'   '=> 
Let  the  wheel  man  look  over  your 
grinding  conditions.         :: ; 


NORTON  COMPANY 

Worcester,  Mass. 


NEW  YORK: 
151  Chambers  St. 

CHICAGO: 
11  No.  Jefferson  St 

DETROIT: 
233  W.  Congress  St. 
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DROP-FDRGINGS 

often  cheaper  than  castings 
—  alwavs  far  suoerior  — 


DON'T  COMPROMISE   ON   TOOLS 

\'()Li  may  compromise  on  some  things,  hut  never  on  the  quality 
of  tools.    There,  onl\  the  best  will  answer. 

No  casting  that  was  ever  made  can  meet  the  heavy  service  re- 
quirements of  (>lamps  and  Lathe  Dogs  satisfactorily.  And 
mereK  because  a  tool  is  forged  does  not  imply,  necessarily,  that  it 
is  absolutely  reliable. 

Experience  and  skill  in  design  and  manufacture  are  essential 
to  enduring,  dependable  service.  1  hey  are  embodied  in  the  prod- 
uct of  "The  Drop-Forging  People";  it  has  stood  the  test  of  nearly 
half  a  century. 

(Hamps: — 11  patterns,  in  a  wide  range  of  sizes  for  every 
clamping  purpose. 

Safet)  Lathe  Dogs: — Bent  or  Straight  Tail,  1  or  2  screws,  16 
sizes.    '.  ■■■-'"  [ 

J.  H.  WILLIAMS  &  CO. 


BK<  )OKI.VX 
9-6    Richards    St. 


''TJw  Dro/y-Fonjinf/  People" 

HUlFALo 
86   \iilcHii  St. 

St.  Catherines,  Ontario 


(.  IIKAC.O 
U)8f)   W.   liOth   St. 
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Let  the  Wheel 

Man  Look  Over 

Your  Grinding 

Conditions 


There  are  cases  where  *^rind- 
ing  costs  are  varying  as  much  as 
FOO'r  on  the  same  work  in  the 
same  factory. 

The  cause  may  be  due  to 

^-different  conditions  of 
grinding  machines. 

— use  of  wheel  of  wrong 
abrasive  or  wrong  grain  and 
grade,  wrong  speeds. 

— the  personal  factor  —  the 
man's  method  of  applying 
the  work  to  the  wheel. 


Norton  service  men  many  times  can  put  a  Hiii^er  on  the 
trouble  soon  after  looking  over  conditions.  A  grinding 
department  does  not  usually  reach  maximum  economv  as 
a  result  of  guesswork  in  selecting  grinding  wheels. 
ALUNDUM  wheels  would  not  be  doing  the  bulk  of  the 
grinding  of  steels  and  steel  alloys  if  special  attention  had 
not  been  given  to  the  selection  of  grains  and  grades.  And 
CRYSTOLOX  wlieels  could  not  have  cut  their  wav  into 
the  front  ranks  for  grinding  cast  iron  and  the  softer 
metals,  so  quickly  except  for  intelligent  wheel  selection. 

Today's  lesson  is:  ^^ 
/yf7  the  ijiliet'I  nuui  hjfjk  over  your 
(jrinduuf  cfjUilitions. 


NORTON  COMPANY 

Worcester.  Mass. 


NEW   YORK: 
151  Chambers  St. 

CHICAGO: 
1 1  No.  Jefferson  St. 

DETROIT: 
233  W.  Congress  St. 

R  ii: 
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For  Turning  or  Boring 
Locomotive  Tires — Car  Wheels 
And  All  Machine  Work 


■*  f% 


■•« 


ff 


Superior 


V  -    :    ;     THE  NATIONALLY  KNOWN— FIRST  QUALITY  ^  V 

High  Speed  Steel 


.':^: 


Men  whose  hearts  and  minds  are  fixed  on  the  objective  of  greater      ^ 
economy  in  shop  w^ork — and  the  obtaining  of  maximum  efficiency 
from  every  machine  tool,  are  insisting  that  they  shall  be  supplied 

withR^Git 


We  have  literature  of  interest  to  every  Railroad  Executive;  write  ua — 

'■■■•*'*  J 

■      '^■■■'   '':'   '  '    "'  '.        "  .-    •   ■ 

VANADIUM  ALLOYS  STEEL  COMPANY 

andVorkr:  LatFobc,  Pa. 
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BESLY  TAPS 


■   ■•   ■      .-  Y      .  -^ 


•-v:  .ij..\ 


THE  picture  shows 
Besly  Staybolt 
Taps  in  use  at  one  of  the 
largest  railroad  shops  in 
America. "  This  shop, 
and  many  others  who 
have  tried  various 
makes  of  Taps  now 
specify  Besly  Taps  ex- 
clusively. ^ 

If  you  have  never  no- 
ticed what  a  difference 
the  name  on  your  taps 
makes  in  the  quantity 
and  quality  of  output 
specify  "Besly"  on  your 
next  order  and  watch 
their  records*.        c 


.w>. 


•S-  ■•.    :  ' 


•;.t." 


■  V   .  '• 


i"    "  '  t-/ 


■".■-.  ••"•?  > 


;.-    --e:-  '  •;  '  - 


■ ."    .   ■  ■>. 


We  Have  Been  Making  Taps  for  Every  Purposed    :'>''^:J^:vi-r^ 

for  Over  30  Years  -;   . :    -v-px^     -  V'^  '  ■:I;^.::•^H^• 

A5iSr /or  Our  CofaZo^. 

CHARLES  H.  BESLY  &  COMPANY 

CHICAGO,  ILLINOIS,  U.  S.  A. 


121    NORTH   CLINTON   STREET 


WORKS    AT   BELOrr,   WISCONSIN 
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For  Turning  OR  Boring 
Locomotive  Tires— Car  Wheels 
And  All  Machine  Work 


l^edieut 


-fi 


X  . 


Superior 


THE  nationally  KNOWN— FIRST  QUALITY 

High  Speed  Steel 


Men  whose  hearts  and  minds  are  fixed  on  the  objective  of  greater 
economy  in  shop  work — and  the  obtaining  of  maximum  efficiency 
from  every  machine  tool,  are  insisting  that  they  shall  be  supplied 
with  RejJGit 


We  have  literature  of  interest  to  every  Railroad  Executive ;  write  us — 

VANADIUM  ALLOYS  STEEL  COMPANY 

ai^Vorkr:  LatroBc,  Pa. 


ij,""    A?j  ■.lll".VU>|[Ji^J  ■*     ly."!!"*  ."""''Tl",.'    ,'-t-'J'(".^rT»»HF*lF^V.'-  •' F.^     w-'-^ilJ-JH      .^     I^Jtl,^j 
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HE  picture  shows 
Besly  Staybolt 
Taps  in  use  at  one  of  the 
largest  railroad  shops  in 
America.  This  shop, 
and  many  others  who 
have  tried  various 
makes  of  Taps  no>v 
specify  Besly  Taps  ex- 
clusively. 

If  you  ha\e  never  no- 
ticed what  a  difference 
the  name  on  your  taps 
makes  in  the  quantity 
and  quality  of  output 
specify  "Besly"  on  your 
next  order  and  watch 
their  records. 


iESL1 

CHICAGO 


We  Have  Been  Making  Taps  for  Every  Purpose 

for  Over  30  Years 


Ask  for  Our  Catalog. 

CHARLES  H.  BESLY  &  COMPANY 


121    NORTH   CLINTON    STREET 


WORKS    AT    BELOIT,    WISCONSIN 


CHICAGO,  ILLINOIS,  U.  S.  A. 
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CLECO  AIR  VALVES 

ARE  PRESSURE-SEATED— THE  AIR  ITSELF  DOES  THE  WORK 

Do  your  valves  leak? — Someone   forgot   to   "repack"  them.     Why  depend  on  the  man — Buy  CLECO 
Valves  and  stop  leaks.  _ 

Ask    Your    "Pipe    Fitter'' 
About   Leaks,    He   Knows ! 

Every  leak  is  an  extra  load  on 
your  Compressor — an  added  pull 
on  your  coal-pile — and  a  steady 
r    ..drain  on  your  Cash-Box. 


Put  Your  Valve  Troubles  Up  To  Us 


v*r.  H".  Vt',  vr.  I",  \w.iw,  r 


.^j^ 


WRITE  US  FOR  A  SAMPLE  VALVE,  TEST  IT  UNTIL  YOU  ARE  SATISFIED,    THEN  JSUY  SOME— YOU  CAN'T  LOSE 


j>.yt  :. 


No  "Packing  •  required.  The 
Hollow  Plug  is  Pressure-Seated, 
and  by  constant  use  automat- 
ically reseats  itself. 

Body  and  Plug  are  ground  in 
position.  The  "taper"  of  Plug 
is  carefully  figured  out  in  all 
sizes  of  Valves  to  allow  easy 
turning  of  Handle  under  all 
pressures. 


Standard  ^  Pipe  Thread 


.-■;< 


i'f  J. 


Handle  is  pinned  on  solid  end 
of  Plug.  No  "nut"  as  in  the 
ordinary  Plug  Cock  for  men  to 
tamper  with  or  to  get  loose, 
allowing  plug  to  get  off  seat 
and  cauoe  leakro.e. 


•Wv 


Two-War    , 
AbcU  Valve 


30-De8rre« 
Angle  Valve 


Unrestricted  air  passage  allows 
ample  volume  of  air  to  pass 
freely  and  without  friction 

Has  but  three  parts:— 
BODY 
PLUG 

HANDLE 

One  can  "See"  from  a  dls* 

tance    if    Cleco    Valve    Is 

open  or  closed  by  position 

of  handle.  Other  makes 

with  "Wheel"  control 

require  a  visit  to  find 

out  if  Valve  is  fully 

open  or  partially  so, 

^  Why  waste  time? 


Waste  Port 
whichpermits 
the  air  in  Hose 
to  escape  to  at* 
mosphere    when 

Standard  Pipe  Threai   ^'''1^«  *«  <^><>»«»-      , 


.^^r 


Straightway 
Valve 


90-Degree 
Angle   Valve 


Thre»-Wa7 
AncU  Valve 


Bowes 


ti 


Pressure  Tight"  Hose  Couplings 

Standard  Equipment  Everywhere 


AbMlutely     Air     Tight     under     all 
Instantly    connected    or 
lected. 


Bowes  Coupling  and  Cleco  Air 
Valves  make  absolutely  Air  Tight 
Hose  and  Pipe  Lines. 


Cut  Shows  Cleco  Never  Slip  Hose  Clamps  Attached  to  Bowes 

•;\  •        ;^^;-^      Valve  Bulletin  No,  SO  Gives  Full  Information 

BRANCH  OFFICES  IN  ALL  THE  LARGE  CITIES 

CLEVELAND 


PNEUMATIC  TOOL  CO. 


CLEVELAND,  O.,  U.  S.  A. 
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Grinding  Performance 

Depends  Vitally 
on  the 

Grinding  Machine  Used 

RAILROADS  have  recognized  the  urgent  need  for 
good  grinding  machines  to  efficiently  meet  the 
increasing  demands  for  dependable  grinding  service 
required  by  their  machine  shops,  tool  rooms  and  electric 
shops. 

The  illustrations  show 

U.  S.  Ball  Bearmg  Electrical 

Grinders  i 


meeting  the  exacting  requirements  of  railroads.  They  use 
these  machines  because  they  are  designed  and  built  for  the  hard 
and  heavy  service  which  they  have  to  render. 

Direct  connected  electric  grinders  of  this  kind  reduce  the  space 
taken  ordinarily  by  grinders.  There  are  no  belts,  no  counter- 
shafts to  interfere  with  crane  operations  or  to  obstruct  lighting. 
The  motor  is  totally  enclosed,  equipped  with  an  especially  heavy 
shaft  and  dust  proof  bearings  to  insure  reliability  and  minimum 


.-  .*. 


wear. 


^  c. 


rV'^ 


^  :i 


Plenty  of  copper  is  used  in  the  armature  coils, 
allowing  motor  to  run  continuously  without 
excess  heating. 

Write  for  our  descriptive  catalogue  on  electric 
grinders,  portable  grinders  and  electric  drills. 

The  United  States 
Electrical  Tool  Co. 

Cincinnati,  Ohio 

Branch   Offices:   Boston,   Chicago,   Cleveland,   Detroit 

Pittsburgh,  New  York,  Philadelphia,  St.  Louis, 

Houston,  Milwaukee. 


'^.  ^-^ 
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CLECO  AIR  VALVES 

ARE  PRESSURE-SEATED— THE  AIR  ITSELF  DOES  THE  WORK 

Do   your   valves    leak? — Someone    forgot   to    "repack"  them.     Why  depend  on  the  man — Buy  CLECO 
Valves  and  stop  leaks. 

Ask    Your    ''Pipe    Fitter'' 
About   Leaks,    He   Knows! 


Every  leak  is  an  extra  load  on 
your  Compressor — an  added  pull 
on  your  coal-pile — and  a  steady 
drain  on  your  Cash-Box. 


Sizes:  Vt",  %'.  w.  yr,  r.  iy«".  ivi",  r 


Put  Your  Valve  Troubles  Up  To  Us  ,- 

WRITE  US  FOR  A  SAMPLE  VALVE,  TEST  IT  UNTIL  YOU  ARE  SATISFIED,   THEN  ^^UY  SOME— YOU  CAN'T  LOSE 


No  "Puckin^i  '  ret|uirod.  The 
Hollow  Pluji  is  Pressure-Seated, 
and  by  constant  use  automat- 
ically reseats  itself. 


Body  and  Pluji  are  ftround  in 
position.  The  "taper"  of  IMuft 
is  carefully  Hftured  out  in  all 
sizes  of  \alves  to  allow  easy 
turning  of  Handle  under  all 
pressures. 


Standard 


Handle  is  pinned  on  solid  end 
of  Pluj*.  No  "nut"  as  in  the 
ordinary  Plug  Cock  for  men  to 
tamper  with  or  to  get  loose, 
allowing  plug  to  get  off  seat 
and  cauje  leak;  <»e. 


I  ipe  Thread        Unrestricted  air  passage  allows 
-1    ample  volume  of   air   to  pass 
freely  and  without  friction 

Has  but  three  parts:— 
BODY 
PLUG 

ttWDLE 


One  can  "See"  from  a  dis- 
tance   if    Cleco    Valve    is 
open  or  closed  by  position 
of  handle.  Other  makes 
\     with  "Wheel"  control 
require  a  visit  to  find 
\    out  if  Valve  is  fully 
\   open  or  partially  so. 
Why  waste  time? 


W  a  s  t  e  Port 
which  permits 
the  air  in  Hose 
to  escape  to  at- 
tnosphere  when 
\  alve  is  closed. 


Standard  Pipe  Thread 


Two-Way 
Angle  Valve 


30-Degree 
Angle  Valve 


Straightway 
Valve 


•i 


90-Degree 
Angle    Valve 


Three- Way 
Angle  VaJv* 


Bowes  "Pressure  Tight"  Hose  Couplings 

Standard  Equipment  Everywhere 


Absolutely  Air  Tight  under  all 
pr—mrri  Instantly  connected  or 
disconnected. 


Bowes  Coupling  and  Cleco  Air 
Valves  make  absolutely  Air  Tight 
Hose  and  Pipe  Lines. 


Cut  Shows  Cleco  N^yer  Slip  Hose  Clamps  Attached  to  B 


owes 


Valve  Bulletin  No.  50  Gives  Full  Information 

BRANCH  OFFICES  IN  ALL  THE  LARGE  CITIES 

CLEVELAND 


PNEUMATIC  TOOL  CO. 


CLEVELAND,  O.,  U.  S.  A. 


'•■  ■>  r<v 


r^".-. 


■ — iT^?77.-v»  ;^  ^t; 
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Grinding  Performance 

Depends  Vitally 

^>;:;^  :r::v^:.:.; ::   on  the  ■■^■^^:-;^''  ■■■■:■;:■ 

Grinding  Machine  Used 

RAILROADS  have  recognized  the  urgent  need  for 
good  grinding  machines  to  efficiently  meet  the 
increasing  demands  for  dependable  grinding  service 
required  by  their  machine  shops,  tool  rooms  and  electric 
shops. 

The  illustrations  show 

U.  S.  Ball  Bearing  Electrical 

Grinders 


meeting  the  exacting  requirements  of  railroads.  They  use 
these  machines  because  they  are  designed  and  built  for  the  hard 
and  heavy  service  which  they  have  to  render. 

Direct  connected  electric  grinders  of  this  kind  reduce  the  space 
taken  ordinarily  by  grinders.  There  are  no  belts,  no  counter- 
shafts to  interfere  with  crane  operations  or  to  obstruct  lighting. 
The  motor  is  totally  enclosed,  equipped  with  an  especially  heavy 
shaft  and  dust  proof  bearings  to  insure  reliability  and  minimum 
wear.    . 

Plenty  of  copper  is  used  in  the  armature  coils, 
allowing  motor  to  run  continuously  without 
excess  heating. 

Write  for  our  descriptive  catalogue  on  electric 
grinders,  portable  grinders  and  electric  drills. 

The  United  States 
Electrical  Tool  Co. 

Cincinnati,  Ohio 

Branch    OfBces:    Boston,    Chicago,    Cleveland,    Detroit, 

Pittsburgh,  New  York,  Philadelphia,  St.  Louis, 

Houston,   Milwaukee. 


jri 
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A  few  facts 
about 

Galvanized  Pipe 


AN^ 


^^1^5 


ic^)^ 


\otv 


\« 


cC^^' 


^m 


sS^ 


"^iir^ 


IP 


cold 


^^ 


"S^N 


IIGHT  is  thrown  on  this  vital  question  by  various  Byers 
J  Bulletins  on  pipe  corrosion.  The  Life,  of  course,  depends 
on  the  nature  of  the  service — the  corrosive  conditions. 
Also  on  the  kind  of  pipe  you  install — Byers  or  cheaper  pipe. 

What  is  Wrought  Iron.'  How  much  longer  does  it  last  than 
Steel?  How  much  should  it  cost  to  instaH  Pipe?  Is  Galva- 
tttzed  pipe  worth  the  extra  cost?  These  and  many  other 
questions  are  dealt  with  in  Byers  Bulletins. 

Tell  us  on  which  subject  you  desire  information  and  we 
will  send  you  the  right  Bulletin,  free. 

WHte  Today 

A.  M.  BYERS  COMPANY,  Pittsburgh,  Pa. 

Established  1864 
NBW  YORK        BOSTON        PHILADELPHIA        CLEVELAND        CHICAGO 


■•^.vV 


4x  ^  .>"^N^\: 


BYERS  BULLETIN 

NO.  32 


Jorrosion 
./"Pipes 
^     in 
HouscDrainagp 
Systems 


^^ 


\y 


^ 


w 


BYERS  B( 


Installation 

Cost 

/'Pipe 


f.' 


■V^ 


GENUINE  WROUGHT  IRON 
FULL  WEIGHT  GUARANTEED 


Look /or  He  Name  and  year  rolled  in  every  Jen^ili 
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RIVET  CUTTER^ 


■-•'  ■ 

One  Red  Devil  Rivet  Cutter 

Sells  Many 

A  year  ago  a  large  steel  car  company  ordered  six  Red  Devil  Rivet 
Cutters. 

They  had  never  used  the  Red  Devil,  and  had  never  been 
solicited  by  a  Red  Devil  salesman — but  had  seen  the  Red  Devil 
operated  in  the  shop  of  a  friendly  competitor. 

A  few  months  later  this  same  company  mailed  in  an  order  for 
four  more  Red  Devils. 

Then,  in  September  there  came  a  telegram  from  them — order- 
ing ten  more. 

All  this,  without  a  single  call  by  a  salesman,  can  mean  only  one 
thing — that  the  Red  Devil  Rivet  Cutter  gives  such  complete  satis- 
faction, and  does  its  work  &o  well  that  it  becomes  indispensable  in 
the  busy  shop. 

Would  you  like  a  demonstration.  '  ^    'k  ''\-'^  ■' ■^':'^'-'::'--:''^': 

RICE    MANUFACTURING    CO. 

;  /    Fletcher  Savings  and  Trust  BIdg.,  Indianapolis,  Ind. 

Branch  Offices  in  Princip€U  Cities. ^^^: :",.'■  }---\;:/''-' 


i.»  -  -^ "". 


— — ~     '       .  _ 

r 

n 

w 

\ 

> 
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" 
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'•TVrf'^^?^^ 
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should  pi 


LIGHT  is  thrown  on  this  vital  question  by  various  B>  ers 
J  Bulletins  on  pipe  corrosion  The  Life,  of  course,  depends 
on  the  nature  of  the  service — the  corrosive  conditions. 
Also  on  the  kind  of  pipe  you  install — Byers  or  cheaper  pipe. 

What  is  Wrought  Iron.'  How  much  lonjior  does  it  last  than 
Steel.'  How  much  should  it  cost  to  install  Pipe?  Is  Galva- 
nized pipe  worth  the  extra  cost.'  These  and  many  other 
questions  are  dealt  with  in  Byers  Bulletins. 

Tell  us  on  which  subject  you  desire  information  and  we 
will  send  you  the  right  Bulletin,  free. 

Write  Today 

A.  M.  BYERS  COMPANY,  PITTSBURGH,  Pa. 


NEW   YORK        BOSTON 


Eitablished  1864 
PHILADELPHIA 


CLEVELAND        CHICAGO 


GENUINE  WROUGHT  IRON 
FULL  WEIGHT  GUARANTEED 


eve 


'ryJen^^Ii 
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RIVET  CUTTER> 


One  Red  Devil  Rivet  Cutter 

Sells  Many 

A  year  ago  a  large  steel  car  company  ordered  six  Red  Devil  Rivet 
Cutters. 

They  had  never  used  the  Red  Devil,  and  had  never  been 
solicited  by  a  Red  Devil  salesman — but  had  seen  the  Red  Devil 
operated  in  the  shop  of  a  friendly  competitor. 

A  few  months  later  this  same  company  mailed  in  an  order  for 
four  more  Red  Devils. 

Then,  in  September  there  came  a  telegram  from  them — order- 
ing ten  more. 

All  this,  without  a  single  call  by  a  salesman,  can  mean  only  one 
thing — that  the  Red  Devil  Rivet  Cutter  gives  such  complete  satis- 
faction, and  does  its  work  s>o  well  that  ii  becomes  indispensable  in 
the  busy  shop. 

Would  you  like  a  demonstration. 

RICE    MANUFACTURING    CO. 

Fletcher  Savings  and  Trust  Bldg.,  Indianapolis,  Ind. 
Branch  Offices  in  Principal  CifiV'.s. 
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ii    —Reasons  Why— 

You  Should  Equip  Your  Shops  with 

Ferguson  Furnaces 


.-.".>.--■"• 


);--.'^ 


%from  Output  Standpoint 


Ferguson  furnaces  are  oil  furnaces.  Oil  is  used  because  of  its  very  high  calorific 
value,  high  calori^c  intensity  and  its  ability  to  give  up  the  large  heat  value  rapidly 
in  a  uniform  hot^ry  flame.  With  an  equal  expenditure  for  fuel,  the  oil  furnace  is 
able  to  increase  your  output  from  50%  to  300%  virhich  results  in  a  more  steady 
supply  of  heated  parts  to  hammers,  bulldozers  and  forging  machines. 


from  Economy  Standpoint 


Because  oil  is  rich  in  hydrogen — its  flame  temperature  is  much  higher  than  natural 
gas  or  produce  gas — which  means  lower  fuel  consumption  and  quicker  heats  with 
fuel  oil.  There  are  no  ash  losses,  no  stack  losses  and  compressed  air  is  not  required. 
The  heavy  walls  keep  down  radiation  so  that  nearly  all  the  heat  is  utilized  for  its  in- 

■  •'■'  -/.i-'-' .'"._  -^J'-      tended  purpose. 

from  Maintenance  Standpoint 

...         ^  Ferguson  furnaces  are  built  solidly,  especial  attention  being  called  to  the  heavy  side 

■  '.'■''^'.'ji'--'''    ■  walls  and  outside  construction.    All  points  where  fire  brick  may  have  to  be  renewed 

^;;/-  /;=;:■  are  easily  accessible.    There  is  no  stack  or  smoke  jacket  to  maintain.     The  oil  can 

^ ^'-''-^^-^ f''-^..:.-'  be  easily  stored  and  distributed. 

-       '',';;j    '^  All  Ferguson  Features  Lead  to  Economy  '    , .v. 

FERGUSON  FURNACE  COMPANY 


MAIN  OFFICE, 
TOLEDO,  O. 


CHICAGO,  RAILWAY  EXCHANGE 


50  CHURCH  ST. 
NEW  YORK 
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View  on  assembly  floor  of  a  large  machine  tool  plant  specializing  in  railway  tools. 

For  Railway  Shop  Tools 

These  machines  are  being  equipped  with  Type  T  Reliance 
Motors. 

Well-built  machines  like  these,  mean  a  real  investment. 
The  engineers  who  specify  them  expect  results  to  prove 
their  good  judgment. 

You  are  sure  to  get  the  results  you  expect  from  good 
machines  if  they  are  backed  by  reliable  driving  power, 
rugged  well-built  motors  like  the  Reliance  Type  T. 

These  motors  represent  the  practical  experience  of  men 
who  know  what  motors  must  do  on  railway  tools.  More 
and  better  material  is  put  into  vital  parts.  Every  detail 
is  considered  from  the  standpoint  of  getting  a  motor  that 
will  stand  up  to  the  tough  jobs  and  stay  on  the  job  longer 
than  the  ordinary  motor.  It  is  not  a  case  of  "getting  by" 
but  of  making  sure. 

Evidence  that  Type  T  motors  are  really  designed  and 
built  for  heavy  duty  will  be  found  in  Bulletin  2014. 

Reliance   Electric   &   Engineering   Co. 

1084  Ivanhoe  Road,  Cleveland,  O. 


Type  T  motors  «H-e  rated  on  the 
4«°  C  basis.  All  continuous  duty 
motors  will  carry  2S%  overlottd  for 
two   hours. 


Vs. 


Boston 


BRANCHES: 

New  York 

Philadelphia 

Cincinnati 

Detroit 

Pittsburgh 


•  ■:  .  •::  ■  -A . 


Chicago 


We  specialize  in  motors,  sizes  I/2  to  150  hp.,  constant  and  adjustable 
speed  D.C.;  squirrel  cage  and  slip  ring  A.C. 


RELIANCE  MCnDRS' 
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—Reasons  Why— 

You  Should  Equip  Your  Shops  with 

Ferguson  Furnaces 


(■■':■ 

r; 


from  Output  Standpoint 


Ferguson  furnaces  are  oil  furnaces.  Oil  is  used  because  of  its  very  high  calorific 
value,  high  calorific  intensity  and  its  ability  to  give  up  the  large  heat  value  rapidly 
in  a  uniform  hot  dry  flame.  With  an  equal  expenditure  for  fuel,  the  oil  furnace  is 
able  to  increase  your  output  from  509^-  to  300%  which  results  in  a  more  steady 
supply  of  heated  parts  to  hammers,  bulldozers  and  forging  machines. 


from  Economy  Standpoint 


I': 


Because  oil  is  rich  in  hydrogen — its  flame  temperature  is  much  higher  than  natural 
gas  or  produce  gas  which  means  lower  fuel  consumption  and  quicker  heats  with 
fuel  oil.  There  are  no  ash  losses,  no  stack  losses  and  compressed  air  is  not  required. 
The  heavy  walls  keep  down  radiation  so  that  nearly  all  the  heat  is  utilized  for  its  in- 
tended purpose. 

from  Maintenance  Standpoint 

Ferguson  furnaces  are  built  solidly,  especial  attention  being  called  to  the  heavy  side 
walls  and  outside  construction.    All  points  where  fire  brick  may  have  to  be  renewed 
are  easily  accessible.     There  is  no  stack  or  smoke  jacket  to  maintain.     The  oil  can 
■  be  easily  stored  and  distributed. 

ill  Fcriiuson  Fvntnrvs  Load  tn  Economy 

FERGUSON  FURNACE  COMPANY 


MAIN  OFFICE, 
TOLEDO,  O. 


CHICAGO,  RAILWAY  EXCHANGE 


50  CHURCH   ST. 
NEW  YORK 


L>Kii  MUKR,  1921 
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View  on  assembly  floor  of  a  large  machine  tool  plant  specializing  in  railway   tools. 


For  Railway  Shop  Tools 

These  machines  are  being  equipped  with  Type  T  Reliance 
Motors.  :  ,  ;- 

Well-built  machines  like  these,  mean  a  real  investment. 
The  engineers  who  specify  them  expect  results  to  prove 
their  good  judgm'ent. 

You  are  sure  to  get  the  results  you  expect  from  good 
machines  if  they  are  backed  by  reliable  driving  power, 
rugged  well-built  motors  like  the  Reliance  Type  T. 

These  motors  represent  the  practical  experience  of  men 
who  know  what  motors  must  do  on  railway  tools.  More 
and  better  material  is  put  into  vital  parts.  Every  detail 
is  considered  from  the  standj)oint  of  getting  a  motor  that 
will  stand  uj)  to  the  tough  jobs  and  stay  on  the  job  longer 
than  the  ordinary  motor.  It  is  not  a  case  of  "getting  by" 
but  of  making  sure. 

F.vidence  that  Type  T  motors  are  really  designed  and 
built  for  heavy  duty  will  be  found  in  Bulletin  2014. 

Reliance    Electric    &    Engineering   Co. 

1084  Ivanhoe  Road,  Cleveland,  O. 


Boston 


We  specialize  in  motors,  sizes  |S  to  150  iip.,  constant  and  adjustable 
speed  D.C;  squirrel  oatie  and  slip  rinj?  A.C. 


Type  T  motors  are  rated  on  the 
4t^  C.  basis.  All  continuous  duty 
motors  will  carry  2S' ;  overload  for 
two    hours. 


BRANCHES: 

New   York 

Philadelphia 

Pittsburgh 

Cincinnati 

Detroit 

Chicago 

RELIANCE  MCTORS^ 
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"Don't  handicap  yourself  by  trying  to  get  by  without  a  com- 
plete kit  oigood  tools — Starrett  Tools. 

'You'll  find  men  who  figure  they  can  get  along  without  a  lot 
of  tools.  But  I'm  telling  you  there  aren't  many  of  them  get 
along  very  far. 

*If  you  notice,  you'll  see  that  most  of  us  men  use  nothing  but 
Starrett  Tools. 

"We've  learned  by  years  of  experience  that  with  a  full  set  of 
Starrett  Tools  we've  not  only  got  the  right  tool  always  ready, 
but  that  the  tools  themselves  are  right — designed  right,  made 
right,  and  easy  to  use  right. 

"When  we  use  Starrett  Tools  we  know  the  job  isn't  going  to  be 
gummed  up  by  any  trouble  with  the  tool. 

"A  good  machinist  needs  good  tools — and  the  right  tool  for 
any  job  he  gets  up  against. 

"Take  my  advice — go  to  the  hardware  store  and  outfit  yourself 
from  the  Starrett  line.  The  sooner  you  get  a  full  set,  and  fa- 
miliarize yourself  with  their  use  on  the  job,  the  better. 

"Be  sure  you  say — 'Starrett'. 

"And  write  the  Starrett  people  for  their  new  Catalog  No.22GF* 

THE  L.  S.  STARRETT  COMPANY 

The  World^s  Greatest  Toolmakers 
Manufacturers  of  Hack  Saivs  Unexcelled 
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AIRCO  OXYGEN  -  ACETYLENE 

SERVICE 


IS  GOOD  SERVICE 


V  \\ 


%    -/f^"  r^. 


Good  Service  First 


11  J.  ^ 


sSk^    :> 


m^' 


'      ACETYLENt 


AIRCO 

produ<:ts 

OXYGEN 

ACETYLENE 

WELDING     AND     CUTTL\G 

APPARATUS  AND  SUPPLIES 

ACETYLENE  iJBNERATORS 

CARBIDE 

NWTIOGEN 


'^€:^^- 


Good  oxygen  and  acetylene  service  is 
the  foundation  of  welding  and  cutting 
success,  and,  therefore,  should  be  one 
of  the  first  things  to  consider  when 
talking  "contract." 

With  distributing  stations  ail  over  the 
country,  it  pleases  us  to  have  the  ef- 
ficiency of  Airco  Oxygen  and  Acet- 
ylene Service  analyzed  by  a  prospec- 
tive buyer. 

AIR  REDUCTION 
SALES  COMPANY 

Mfrs.  of  Airco  Oxypeti,  Airco  Act  ttilrne 

Airco  Wtldnip  a»iiCHttin{i Apporatug 

and  Other  Airco  Products 


Home  Office : 
342  MADISON  AVE. 
NEW  YORK.  N.Y. 


Airco  Plants  and  District  Office*: 


•Atlanta 

•Jersey  City,  N.  J. 

Bethlehem,    Pa. 

Johnstown,    Pa. 

•Boston 

Madison.    III. 

Brooklyn.  N.  Y. 

•Minneapolis 

•Buflalo 

•New  York 

•Chicago 

•Oklahoma  City 

•Cleveland 

•Philadelphia 

Coatasvill*,    Pa. 

•Pittsbirih 

Defiance,   0. 

'Richmond 

•Detroit 

•Seattle 

•Emeryville.   Cal. 

*St    LMii 

Gloucester.   N.   J. 

Warren.    •. 

Airco  warehoutei 

at  intermediate 

pointm 

An   AIRCO  "A" 
Weldintt  Torch 

being    used   to    reclaim 
a    cracked  locomotive  j 
cylinder. 


*Denote«  city  contains  both  Airco  Plant  and 

District  Office.  Other  cities  contain  only  plants. 

Address  nearest  District  Office. 
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"Don't  handicap  yourself  by  trying  to  get  by  without  a  com- 
plete kit  oi  good  tools— Starrett  Tools. 

'You'll  find  men  who  figure  they  can  get  along  without  a  lot 
of  tools.  But  I'm  telling  you  there  aren't  many  of  them  get 
along  very  far.  . 

"If  you  notice,  you'll  see  that  most  of  us  men  use  nothing  but 
Starrett  Tools. 

'We've  learned  by  years  of  experience  that  with  a  full  set  of 
Starrett  Tools  we've  not  only  got  the  right  tool  always  ready, 
but  that  the  tools  themselves  are  right — designed  right,  made 
right,  and  easy  to  use  right. 

'When  we  use  Starrett  Tools  we  know  the  job  isn't  going  to  be 
gummed  up  by  any  trouble  with  the  tool. 

*A  good  machinist  needs  good  tools — and  the  right  tool  for 
any  job  he  gets  up  against. 

"Take  my  advice — go  to  the  hardware  store  and  outfit  yourself 
from  the  Starrett  line.  The  sooner  you  get  a  full  set,  and  fa- 
miliarize yourself  with  their  use  on  the  job,  the  better. 

"Be  sure  you  say — 'Starrett*. 

"And  write  the  Starrett  people  for  their  new  Catalog  No.22GF" 

THE  L.  S.  STARRETT  COMPANY 

The  World's  Greatest  Toolmakers 
Manufacturers  of  Hack  Sa-ws  Unexcelled 

••■  42  l':»U 
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A  High  Standard 
of  Maintenance 


Wl 


ith 


ROOKSBY 
Portable  Tools 


»•  • 


^-  ■  •■  .^1 


'T^HE  locomotive  is  the  most  important  single  factor  in  the  operation 
;  of  the  roads  today — 55%  of  the  total  operating  expenses  is  affected 

by  the  character  of  the  motive  power.  For  this  reason,  it  is  necessary  to 
•  insist  on  a  high  standard  of  maintenance  to  deliver  high  class  service. 

'  When  a  crank  pin  wears  out  of  true — it  heats  and  often  seizes  the  side 
rod  bushing  or  main  rod  brass.     The  worn  pin  must  be  trued  or  else 

.  renewed.  To  renew  a  pin  is  expensive  in  time,  labor  and  material.  The 
easiest  and  simplest  way  is  the  Rooksby  way.  It  only  takes  a  few  min- 
utes to  set  up  the  Crank  Pin  Turning  Machine  to  turn  the  pin  true  to  its 

::  original  center,  with  the  work  always  in  sight.  The  complete  operation 
does  not  require  over  four  hours. 

When  cylinders  are  scored  and  out  of  round, 
engines  become  very  inefficient,  waste  steam, 
less  tractive  capacity,  which  puts  a  damper 
on  Transportation  in  general.  A  Rooksby 
portable  Cylinder  Boring  Bar  will  keep  the 
business  end  of  the  locomotive  in  good  con- 
dition to  give  not  only  more  miles  per  loco- 
motive but  more  ton  miles,  which  is  the 
basis  of  your  revenue  earning  power.  The 
machine  is  easily  set  up  and  its  rugged  con- 
struction insures  heavy  duty  service  to  close 
limits  of  accuracy. 

The  features  of  this  machine  are —      *•:;.. 
Safety  first  gear  guards  ''■" 

Double  arm  cutter  heads,  and 
Tool  holders  for  high  speed 
steel  cutters 


Write    for   complete    information 
on      these      labor-saving      tools. 

E.  J.  ROOKSBY  &  COMPANY 

Also  manufacturers  of  the  Rooksby  Portable  Cylinder  Boring  Machine,  Locomotive   Valve 
Bar  for  reboring  Valve  Chamber  Bushings  and  the   Valve  Seat  Rotary  Planing  Machine. 

1072    HAMILTON    STREET  PHILADELPHIA,    PA. 
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ISIMH  Eppii 


OR  ANY  OTHER  OUT-OF-THE-WAY 
PLACE    IS    GOOD    ENOUGH    FOR 

ZB  STARTING  SWITCHES 

THEY  ARE  THUS  REMONED  FROM  THE 
MACHEXES,  SA\E  SPACE  AND  DO  NOT  INTER- 
FERE WITH  THE  WORKMAN'S  DUTIES. 

THEY  PROTECT  THE  MOTORS  AGAINST 
OVERLOAD,   NO-\OLTAGE  AND   LOST   PHASE. 

THE  PUSH  BUTTONS  MOUNTED  ON  THE 
MACHINES  BELOW  ARE  WITHIN  EASY  REACH 
OF  THE  OPERATOR  WHO  ONLY  HAS  TO  PUSH 
ONE     OF     THEM     TO     START    OR     STOP     HIS 

machine:  ^  v-.:> 

}'-y-^,.^  Write  for  Bulletin  1044  v;    .     •     • 


.>i 


■jm 


■^7  !«»•■► 


.JP' 


THE  ELECTRIC  CONTROLLER  &  MFXS.  CO. 

BIRMINGHAM-BROWN-MARX BLO&  ri  I7VT?T   WnAHin  PHUADELPHU-WITHERSPOONBLD&j 
t  CHICAGO-CONWAY  BLDd  v.1jE<  V  EiLiAWLF, VfllU  pittSBURGH-OLIVER  BLDG. 

CINCINNATI -ISfWnOHAL  DANK  BlDt  LOS  ANGELES-O.E.THOMAS  CO.  SAN  FRANaSCO- CALL  BUILDING' 
DENVER -GASiaECTWCBLOt  WASHINGTON  BLDG.  SEATTLE -524  PAVE. SOUTH 

DETROIT -DIME  BANK  BLDG.  NEW  Y0I^-5O  CHURCH  ST  TORONTO -TRADERS  BANK  BlDt 
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HISEY 


Drills 


Portable — Profitable — Pre-eminent 


"LJISEY  Portable  Drills  and  Reamers— 
-■--■•  like  all  "HISEY"  products  are  noted 
for  their  practicability,  for  that  ''built  for  a 
purpose  idea"  which  mechanical  railway 
officers  recognize  as  a  prevalent  feature  of  the 
"HISEY"  line  of  portable  electric  machine 

tools.      ..-;'.■■■  ;'v  r,  •.-:,.;.  -;.-.•.:-;..,.     ::■  /■.-:■■:..-,,■■    -  ■'   ■  •• 

These  men  appreciate  the  uniformity  in  all 
classes  of  "HISEY  Products"  and  recognize 
it  is  convincing  evidence  of  careful  and  sys- 
tematical design.  They  know,  too,  that 
there  is  a  dependable  "HISEY"  to  meet 
their   every   drilling   and    reaming   require- 

Study  these  machines,  reflect  on  how  they  are  designed  i 
turing  expense,  and  send  for  Bulletins   105  R.M.  and 


ments  where  portability  and  practicability 
are  important  factors. 

Illustrated  above  and  to  the  left  and  right 
below  are  three  of  the  seven  styles  and  sizes 
of  Morse,  Taper  Socket  Machines  which 
answer  to  the  name  of  HISEY  and  which — 
due  to  their  durable  construction  and  high 
efficiency — answer  so  well  that  demand  of 
the  hour,  lower  production  cost. 

In  the  centre  of  the  stage  below  is  seen  the 
HISEY  Electric  Hand  Drill,  and  rightly 
for  these  dependable  drills — due  to  the  re- 
sults they  assure  and  the  insurance  they  give 
of  repairs  kept  to  a  minimum — are  playing 
the  star  part  on  many  railways. 

nside  and  outside  in  the  light  of  22  years  of  manufac- 
155  R.M. — book  full  of  facts  that  save  the  dollars. 


The  Hisey  Wolf  Machine  Co. 


CINCINNATI 


Agencies  in  all  Principal  Cities 


:-•,'.        _;  ■     -  /■ 
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A  One  Purpose  Machine 

—FLANGING    '  w:-mwu,... 


Out  of  the  West 

on  tHe 

D.   CO.  R.  G.  R.  R. 

Salt  Lake  City, 

Utah 


It  Spells  "Economy**     i 
Ask  Hoiv! 

THe  McCabe 

Pneumatic  Flanging' 

Machine 


MFG-  CO. 


LAWRENCE, 
MASS. 
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Twist  Drills 
Reamers 

Gear  and  Milling 
Cutters  m 


^^  Tools  You 
Buy  Again^^ 


UNION 


Union  Twist  Drill  Company 

DRILX  AND  CUTTER  MAKERS 

ATHOL,  MASS.,  U.  S.  A. 

NEW  YORK  CHICAGO 


/ 


Solve  the  Problem 

of  » 

Case  Hardening  Pins 

THE  case  hardening  of  the  numerous  pins  required 
for  valve  motion  parts,  spring  rigging  and  brake 
rigging  is  an  important  problem  in  every  railroad  shop 
and  roundhouse. 

Those  who  are  looking  for  a  satisfactory  solution  to 
this  problem  will  find  the  answer  in  the  use  of  Ameri- 
can Gas  Furnaces. 

They  are  easy  to  operate  and  occupy  little  space. 

They  save  the  costly  labor  of  packing  in  solids. 

They  case  harden  every  piece  to  a  uniform  depth. 

They  do  the  work  frequently  in  one-fifth  the  time 
required  by  the  old  process. 

Let  us  send  you  complete  information  regarding 
this  new  method  of  case  hardening. 

Write  today  for  Bulletin  12.     '     :^  ~ 

American   Gas   Furnace   Co. 

Gas  Engineers  and  Manufacturers 

ELIZABETH,  N.  J. 
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Economy  Demands  Morton  Methods 

'T'HERE'S  many  a  job  in  your  sh<^  where 
*-    economy  demands  Morton  methods. 

Here  is  one  of  them — machining  shoes  and 
wedges — typical  of  many  others  that  can  be 
handled  with  large  savings  on  a  "Morton". 

This  driving  box  shoe  was  machined  complete 
at  a  remarkable  production  rate.  Such  produc- 
tion is  made  possible  by  the  draw  cut  principle 
embodied  in  the  design  of  the  "Morton".  The 
freedom  from  vibration  permits  deep  profitable 
cuts  to  be  taken  with  speed  and  accuracy. 

There's  no  better  time  than  the  present  to  avail 
yourself  of  Morton  short  cuts  to  economy. 

Write  today  for  complete  information.  Let  us 
show  you  how  the  "Morton"  can  help  you  meet 
the  universal  demand  for  decisive  reductions  in 
production  costs.     Ask  for  bulletin  No.  6-R. 


.  *  '  ^ 


/v     Morton  M^.      ■: 

Company 
Muskegon  Heights,     Mich. 


MURCHEY  Cost  Cutting  THREAD  CUTTING 


Collapsing  Tap 

Save  time,  labor  and  castings 
by  threading  your  whistie  bells, 
whistle  bowls,  oil  cups,  grease 
plug  bushing,  boiler  checks, 
etc.,  with  MURCHEY  COL- 
LAPSING TAPS.  The  chasers 
recede  AUTOMATICALLY 
when  the  thread  is  cut — per- 
mitting instant  removal  with- 
out danger  of  spoiling  the  fin- 
ished threads. 


Self -Opening  Dies 

on  knuckle  pins,  boiler  studs, 
staybolts  save  one-half  the  time 
over  solid  dies — and  eliminate 
the  possibility  of  injuring  the 
thread  by  chips  lodged  in  the 
backing  out  tool.  All  wearing 
parts  are  hardened  tool  steel 
which  guarantees  long  life  and 
accurate   work. 


Murchey  tods  are  easy  to  understand — 
operate — and    keep    in    perfect    order. 

Murchey  Machine  &  Tool  Co; 

Detroit,  Mich.  U.  S.  A. 


Murchey 
Type   "A" 
Automatic  Opening 
Die   Head 


(lit 
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Twist  Drills 
Reamers 

Gear  and  Milling 
Cutters 

^^  Tools  You 
Buy  Again'^ 


UNIOIH 


Union  Twist  Drill  Company 

DRILL  AND  CUTTER  MAKERS 

ATHOL,  MASS.,  U.  S.  A. 

NEW  YORK  CHICAGO 


m 


•.-ji^^".-irg«:^ 


Solve  the  Problem 

of 
Case  Hardening  Pins 

THE  case  hardening  of  the  numerous  pins  required 
for  valve  motion  parts,  spring  rigging  and  brake 
rigging  is  an  important  problem  in  every  railroad  shop 
and  roundhouse. 

Those  who  are  looking  for  a  satisfactory  solution  to 
this  problem  will  find  the  answer  in  the  use  of  Ameri- 
can Gas  Furnaces. 

I  hey  are  easy  to  operate  and  occupy  little  space. 

I  hey  save  the  costly  labor  of  packing  in  solids. 

1  hey  case  harden  every  piece  to  a  uniform  depth. 

I  hey    do    the    work    frequently    in    one-fifth    the    time 
required  by  the  old  process. 

Lrt  us  sciifl  you  cnmph'tc  infniniatinn  rcf^anlinfi 
thi'i  Hi'ic  method  of  rasr  lianh-nin^. 

Ifritr  tndfiy  jor  Bulletin  12. 

American   Gas   Furnace   Co. 

Gas  Engineers  and  Manufacturers 

ELIZABETH,  N.  J. 


Dkckmrfk,  1921 
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Economy  Demands 


Morton  Methods 


'X'HERE'S  many  a  job  in  your  shop  where 
•*     economy  demands  Morton  methods. 

Here  is  one  of  them — machining  shoes  and 
wedges — typical  of  many  others  that  can  be 
handled  with  large  savings  on  a  "Morton". 

This  driving  box  shoe  was  machined  complete 
at  a  remarkable  production  rate.  Such  produc- 
tion is  made  possible  by  the  draw  cut  principle 
embodied  in  the  design  of  the  "Morton".  The 
freedom  from  vibration  permits  deep  profitable 
cuts  to  be  taken  wiih  speed  and  accuracy. 

There's  no  better  time  than  the  present  to  a\ail 
yourself  of  Morton  short  cuts  to  economy. 

If  ritr  today  for  coniph'tv  information.  Lrt  us 
shoiv  y(nt  how  tlw  "Mortttn"  can  help  Mm  nu'ct 
the  universal  demand  for  decisive  reductions  in 
production  costs.      Ask  for  bulletin  A<».  fy-H. 

Morton  Mfg. 

Company 
Muskegon  Heights,     Mich. 


MURCHEY  Cost  Cutting  THREAD  CUTTING 


Collapsing  Tap 

Save  time,  labor  anil  castings 
by  thrra<liiin  your  whistle  bells, 
whistle  bowls,  <iil  cups,  grease 
plug  bushing,  lioiler  checks, 
etc..  with  MlKt  ilKY  (OL- 
LAPSI\(;  TAPS.  the  ch.isers 
r  e  c  e  d  e  AVU  )M  ATK  Al.LV 
when  the  thread  is  cut— i)er- 
niittiiiR  instant  removal  with- 
out danger  of  sjioiling  tlie  tin- 
ished  threads. 


Self-Opening  Dies 

on  knuckle  pins,  boiler  >tu<ls. 
stavixdts  save  one-half  tl.e  time 
over  solid  dies-  and  eliminate 
the  possibility  of  injuring  the 
thread  by  chii)S  lodtred  in  tlit 
bmking  out  tool.  All  we.irinir 
parts  are  hanleiie<l  tool  steil 
which  guarantees  long  Iiti  an.l 
accurate    work. 


Mintluy  t(<  Is  arc  casx  to  understand  — 
.      i-t'irati' — and     keep     i"     firfcct    ordii:  .... 

Murchey  Machine  &  Tool  Co. 


Detroit,  Mich. 


U.  S.  A. 


Murchey 
Type    "A" 
Automatic  Opening 
Die    Head 
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R-S   Adjustable 
ring  Heads 

Unexcelled  for  Accuracy, 
Rigidity  and  Convenience — 
Ideal  for  Busy  Tool-rooms 


Cut  and  try,  cut  and  try !  How  often  you've  watched  a  mechanic  tinkering  to  get  a  cutter  accurately 
adjusted  in  an  old-fashioned  boring  bar.  Think  of  all  that  time  wasted!  A  half  turn  or  so  with  the 
universal  wrench  sets  an  R-S  Adjustable  Boring  Head  exactly  within  .0005"  limits  and  another  turn 
with  the  same  wrench  locks  it  in  place,  pulled  rigidly  against  the  head  and  shank — practically  one 
solid  tool. 

The  screw  carries  a  friction  dial  graduated  in  thousandths  and  there's  no  need  to  record  previous  set- 
tings as  the  dial  can  be  set  at  zero  as  desired. 

Made  in  3  sizes— 2^4",  4"  and  Sj^"  diameter;  2%',  4^"  and  5^"  long.    Adjustment 

each  side  of  center  %",  J^"  and  ^";  sizes  of  holes  in  tool  holders  H",  %"  and 

-.'.■—■--•  1" — greater  range  than  any  similar  tool  of  like  proportions.    More  details  on  request. 

RICKERT-SHAFER  COMPANY 


New  York  Office,  50  Church  Street 


612  West  12th  Street,  Erie,  Pa.,  U.  S.  A. 


BRANCH  OFFICES:  380  Rockefeller  Bldg.,  Qeveland,  Ohio;  117  N.  Jefferson   Street,    Chicago,    111.;    SO   Church    Street,   New    York,    N.    Y.; 
222  W.   Lamed  Street,   Detroit,   Mich.;  414  EHm   Street,   Cincinnati,   Ohio;   807  Iroquois  Bldg.,   Buffalo,   N.   Y. 

AGENTS:  Vonnegut  Machinery  Co.,  Indianapolis,  Ind.;  Stxjcker-Rumely-Wachs,  Chicago,  111.;  Strong,  Carlisle  &  Hammond,  Cleveland,  Ohio; 
Michigan  Metal   Supply   Co.,   Detroit,   Mich.;    Peter   Frasse   &  Co.,   New  York,   N.   Y. 


REAL  SERVICE 


For  more  than  half  a  century 
we  have  been  leaders  in  the 
manufacture  of  Punching, 
Shearing  and  Forging  Ma- 
chinery. 

We  have  a  machine  that  will 
do  your  work.  Solving  punch- 
ing and  sheeuring  problems  in 
the  most  efficient  and  econom- 
ical way  is  our  hobby. 


Write    and    tell    us    your    re- 
quirements. 

THE  LONG  &  ALLSTATTER 
COMPANY 

Americtm  Punch  and  Shear  Works 

HAMILTON,  OHIO      U.  S.  A. 

Foreign  Representatives: 

Allied  Mach.   Co.   of  America 

51  Chamben  St.,  New  York  City,  N.  Y. 


fi2e 

^x»  NoL  D,  Multiple  Punch 


GINEER 


6} 


HILADELPHIA,    PA. 

ABOR     SAVING 
MACHINE  TOOLS 


Improper  drill  grinding  is  the  cause  of  many 
drilling  troubles,  such  as  inaccurate  holes,  low 
production,  broken  drills,  broken  feed  gears, 
etc.  Correctly  ground  and  pointed  drills  do 
accurate  work  and  much  more  of  it  before  re- 
sharpening,  cut  faster  and  require  less  power 
of  feed. 

The  SeUers  DriU  Grinder 

gives  the  proper  amount  of  clearance  on  every 
part  of  the  cutting  edges  of  the  drill,  and  the 
same  length  of  cutting  edge  on  each  lip,  so 
that  the  work  is  equally  divided,  the  output 
increased,  and  the  life  of  the  drill  prolonged. 

A  boy  can  grind  a  perfect  drill. 


SHAFTING      TOOL  GRINDERS 
LOCOMOTIVE  INJECTORS,  Etc 


Hartness  Dies  Cut  Threading  Costs 

WHEN  you  adopt  the  Hartness  Automatic  Die  as  your  standard,  you 
are  taking  a  decisive  step  towards  reducing  your  threading  costs. 
Built  right,  they  handle   the  fastest  threading  operations   without 
danger  of  chips  entering  and  clogging  the  mechanism.     Hart- 
ness Dies  eliminate  spoiled  or  defective  work  and  insure 
rapid,  accurate,  economical  thread  production. 

Let  the  Hartness  Dies  cut  your  threading  costs — 
specify  them  on  your  next  requisition. 


SPRINGFIELD,  VT.  JONES 
U.  S.  A. 

Foremen  ArenU  for  Dies  and  Oimw 

Australia:  McPherson's  Pty.,  Ltd.,  Melbourne 

Japan  Manchuria  Korea  Formosa 

Mitsui   Bussan   Kaisha,    Ltd.,   Tokyo,    Japan 

Sweden:  A.  Bol.  Oscar  Linboo,  Post  Box  420, 

Stockholm 

France  Spain  Belgrium. 

F.  Auberty    &   Co.,   182   Rue   Lafayette, 

Paris,   France 

Holland:  SpliethoflF,  Beeuwkes  &  Co.,  Rotterdam 


&  LAMSON  MACHINE  CO.   London,  England 

(Die  Division)  ^l®  W.ter  Lane 


Queen  Victoria  Street 
American  Agrents  for  Dies  and  Chasers 

Boyer  Campbell   Co.,  Detrcrit 
Carey  Mchy.  &  Supply  Co.,  Baltimore 


E.  L.  Essley  Mchy.  Co. 
Chicago  Milwaukee  Moline 

E.   A.    Kinsey   Company 

Cincinnati,    O.  Indianap<rfis,    Ind. 

Columbus,   O. 


Coghlin-Kirby     Mchy.     Co..    Toledo.    CMiio 

P.  H.  Biggs,  1235-1237  W.  9th  St., 

Qeveland,  Ohio 


Machmists'    Supply    Co.,    Pittsburgh,    Pa. 

Robinson,    Cary    &    Sands    Company 

St.    Paul    and    Duluth 

A.    V.    Wiggins    &    Ca,    Syracuse,    N.    Y. 
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R-S   Adjustable 
ring  Heads 

Unexcelled  for  Accuracy, 
Rigidity  and  Convenience 


Ideal  for  Busy  Tool-rooms 


Cut  and  try.  out  and  try!  How  often  you've  watched  a  nicchatiic  tinkcriui;  to  tjet  a  cutter  accurately 
adjusted  in  an  old-fashioned  boriny;  bar.  Think  of  all  that  time  wasted!  A  half  turn  <^r  so  with  the 
universal  wrench  sets  an  R-S  Adjustable  Borin<T  Head  exactly  within  .(XX)5"  limits  and  another  turn 
with  the  same  wretich  locks  it  in  place,  pulled  rigidly  against  the  head  and  shank — practically  one 
solid  tool. 

The  screw  carries  a  friction  dial  graduated  in  thousandths  and  there's  no  need  to  record  previous  set- 
tings as  the  dial  can  be  set  at  zero  as  desired. 

}Iadt'  in  .^  shes— 2y4'\  4"  mui  5'//'  diamt'tcr;  27,i'',  474"  attd  5H''  l^'i'S-  Adjustment 
each  side  of  center  H",  Y/'  and  ^" :  sices  of  holes  in  tool  Iwlders  Vz" ,  Y^"  and 
1" — greater  range  than  any  similar  tool  of  like  proportions.    More  details  on  request. 

RICKERT-SHAFER  COMPANY 


New  York  Office,  50  Church  Street 


612  West  12th  Street,  Erie,  Pa.,  U.  S.  A. 


BRANCH 'T>FF1CES:   3m   Rockefeller   Bldg..   Cleveland,   Ohio;    117    \.   Jefferson    Street,    (liaa^'o.    111.;    50    Church    Street,    New    York,    N.    V.; 
JJJ   W.    U-irm-.l   Street,   Detroit,    Mich.;   414   Elm    Street,    Cincinnati.   Ohio;   807   Iroquois   BI<Ir.,    Buffalo,   N.    V. 

At'iENTS:    VonneRUt    Machinery   Co.,   Indianapolis.    Ind.;    StockerRiimely  -  Wnchs,  Chic.iKo,  111.;  Strong,  Carlisle  &  Hammond,  Cleveland,  Ohio; 
Micliig'an   Metal   Supply    Co..    Detroit,    Mich.;    Peter    Frasse    &   Co.,   New    York,   N.   Y.      . 


REAL  SERVICE 


For  more  than  half  a  century 
we  have  been  leaders  in  the 
manufacture  of  Punching, 
Shearing  and  Forging  Ma- 
chinery. 

We  have  a  machine  that  will 
do  your  work.  Solving  punch- 
ing and  shearing  problems  in 
the  most  efficient  and  econom- 
ical w^ay  is  our  hobby. 

Write  and  tell  us  your  re- 
quirements. 

THE  LONG  &  ALLSTATTER 
COMPANY 

American   Punch  and  Shear  Works 

HAMILTON,  OHIO      U.  S.  A. 

y  Foreign  Representatives: 

Allied   Mach.   Co.    of   America 

51  Chambers  St.,  New  York  City,  N.  Y. 


1126 

Size  No.  D,   Multiple  Punch 


GIXKHK 
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HILADELPHIA,    PA. 

ABOR     SAVING 
MACHINE  TOOLS 


Improper  drill  grinding  is  the  cause  of  many 
drilling  troubles,  such  as  inaccurate  holes,  low 
production,  broken  drills,  broken  feed  gears, 
etc.  Correctly  ground  and  pointed  drills  do 
accurate  work  and  much  more  of  it  before  re- 
sharpening,  cut  faster  and  require  less  power 
of  feed.  • 

The  Sellers  Drill  Grinder 

gives  the  proper  amount  of  clearance  on  every 
part  of  the  cutting  edges  of  the  drill,  and  the 
same  length  of  cutting  edge  on  each  lip,  so 
that  the  work  is  equally  divided,  the  output 
increased,  and  the  life  of  the  drill  prolonged. 

A  boy  can  grind  a  perfect  drill. 


SHAFTING      TOOL  GRINDERS 
LOCOMOTIVE  INJECTORS,  Etc. 


Hartness  Dies  Cut  Threading  Costs 


w 


HEN  you  adopt  the  Hartness  Automatic  Die  as  your  standard,  you 

our  thrcadi 


SPRINGFIELD,   VT.  JONES 
U.  S.  A. 

Foreign  Agents  for  Dies  and  Chasers 

Australia:  McPherson's  Pty.,  Ltd.,  Melbourne 
Japan  Manchuria  Korea  Formosa 

Mitsui    Bussan    Kaisha,    Ltd.,   Tokyo,    Japan 
Sweden:  A.  Bol.  Oscar  Linbom,   Post    Box  420, 

Stockholm 

France  Spain  Belpium. 

F.    Auberty    &    Co..   182    Rue    Lafayette, 

Paris,    France 

Holland:  SpliethoflF,  Beeuwkes  &•  Co.,  Rotterdam 


&  LAMSON  MACHINE 

(Die  Division) 

American  Agents  for 

Boyer   Campbell    Co.,   Detroit 

Carey  Mchy.   &  Supply  Co.,  Baltimore 

E.   L.   Essley   Mchy.   Co. 

Chicagfo  Milwaukee  Moline 

E.    A.    Kinsey    Company 

Cincinnati,    O.  Indianapolis,    Ind. 

Columbus,   O. 


CO.  LONDON,  ENGLAND 

9-10  Water  Lane 

Queen  Victoria  Street 
Dies  and  Chasers 

Coghlin  Kirby     Mchy.     Co..    Toledo.    Ohio 

P.  H.  BipBTs,  1235  1237  W.  9th  St., 

Qeveland,  Ohio 

Machinists'    Supply     Co.,    Pittsburgh,     Pa. 

Robinson,    Cary    &    Sands    Company 

St.    Paul    and    Duluth 

A.    V.    WigRins    &    Co.,    Syracuse.    N.    Y. 
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Strong  enough  to  carry  heaviest 
locomotive — yet  light  enough  to 
be  handled  by  one  man.  Gradual 
and  easy  climb  of  wheels  on  to 
Rephicer  is  in  marked  contrast  to 
the  abrupt  ascent  of  other  types 
of  camel  back  frogs. 


Car  and  Engine  Replacers 


>.    /■   The  Q  &  C  Fewings  Rerailer  is  high  enough  to  do  its  work,  yet  will  not  foul  the  under  rigging; 
can  be  used  on  bridges,  curves,  planked  crossings,  frozen  ground  and  around  interlocking  plants  and 
frogs  where  others  cannot.     Will  not  tip  over.    Wheels   can  go  to  rails  fr.om  any  part  of  rerailers. 
Made  in  five  sizes. 
'  '■'\--:-'''''^----''._  Information  gladly  given  on  request. 


Peoples  Gas  Bldg. 
Chicago 


90  West  St.,  New  York 


Railway  Exchange   Bldg. 
St.  Louis 


C.    C.   BRADLEY   &   SON,    Incorporated 


SYRACUSE 


ESTABUSHED  IN  1832 


NEW  YORK 


December,  1921 
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Revising  Your  Shop  Schedule  For  Greater  Economy, 


And  you  remember  that 
THE 


<        -  i-«     •     V  . 


Vertical  Turret  Lathe 

is  the  BIG  ECONOMY  factor  in  so  many  Railroad 
Shops.  It's  the  one  machine  that  makes  a  mountain 
of  work  look  small  on  the  expense  account.  The  men 
who  know  the  V.  T.  L.  want  it  for  their  work.  They 
specify  "Bullards"  on  their  requisitions.  Ask  us  w^hat 
the  V.  T.  L.  has  done  on  Piston  Rings,  Cylinder 
Heads,  Driver  Boxes,  and  Brasses  like  yours. 


•Wv** 


irii.LARD 


I 

4 


Bridgeport, 


Connecticut 


HiiuiiiuiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiiiininniHiiiiiitimuitiimtiiiiitiHiim 


TRADE 
MARK 


e 


SKINNER  FACE  PLATE  JAWS 

For  many  operations  on  machine  tools  above 
36"  diameter,  the  work  can  be  held  to  the  best 
advantage  by  Face  Plate  Jaws  bolted  to  the 
face  plate  of  the  machine. 

Skinner  Face-Plate  Jaws  are  adjustable,  full 
nut  construction — made  of  hardened  steel  and 
reversible.  Adjusting  screws  U.  S.  Standard 
Thread,  insuring  unusual  gripping  power. 

For  all  ordinary  work  these  jaws  with  iron 
body  insure  ample  strength.  For  unusually 
severe  service  the  same  type  of  jaw  with  steel 
body  gives  greater  strength. 

Illustrated  literature  and  catalogue  upon  request. 

The  Skinner  Chuck  Company   ^ 


Iron  or  Ste«l  Body— Single  or 
Double  Rib— The  ribs  are  cast 
solid  with  the  body  of  the  jaw 
and  are  provided  to  fit  in  the 
face    plate    slots. 


NEW  BRITAIN. CONN  USA, 

Established    1887. 


New    York   Office: 
94  Reade  Street 


San  Francisco  Office: 
Rialto  Building 


Chicago  Office: 
552  West  Washington  Blvd. 


•^  London   Office 

139  Queen  Victoria  St..  E.  C.4 


DiiiiiiniiiiiiiiiiiMiiiitiHiiuiiiiHiiiHiiiiiiniriinniiiiiiiNiiNiniiiNiHiiitiirHniifNiwiD 
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Strung  enouiili  to  curry  heaviest 
locomotive-  yet  light  enough  to 
he  handled  by  one  man.  Crmluul 
and  easy  climb  of  nheels  on  to 
Replacer  is  in  marked  contrast  to 
the  abrupt  ascent  of  other  types 
of  camel  back  frogs. 


Car  and  Engine  Replacers 


The  Q  Si  C  Fewings  Rerailer  is  hij^h  enough  to  do  its  work,  yet  will  not  foul  ihe  under  rii;ginj4 ; 
can  be  used  on  bridges,  curves,  planked  crossings,  frozen  ground  and  around  interlocking  plants  and 
frogs  where  others  cannot.  Will  not  tip  over.  Wheels  can  go  to  rails  from  any  part  of  rerailers. 
Made  in  five  sizes. 

Information  filadly  fiiteii  on  rrqiicst. 


Peoples  Gd^   Bldg. 


Chicago 


90  West  St.,  New  York 


Railway   Exchange   Bldg. 
St.  Louis 


C.    C.    BRADLEY    &    SON,    Incorporated 


SYRACl  SE 


ESTABLISHED  IN   1832 


NEW  YORK 


Dkckmbkr.  1921 
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Revising  Your  Shop  Schedule  For  Greater  Economy. 

And  you  remember  that 

Vertical  Turret  Lathe 

is  the  BIG  ECONOMY  factor  in  so  many  Railroad 
Shops.  It's  the  one  machine  that  makes  a  mountain 
of  work  look  small  on  the  expense  account.  The  men 
who  know^  the  V.  T.  L.  w^ant  it  for  their  work.  They 
specify  "Bullards  '  on  their  requisitions.  Ask  us  w^hat 
the  V.  T.  L.  has  done  on  Piston  Rings,  Cylinder 
Heads,  Driver  Boxes,  and  Brasses  like  yours. 


BULLARD 


^ 


Bridgeport, 


Connecticut 


iiiiuHiimiiiiiiHiiiiitiiiiitiiiiiiifinniiiiiiHiHtinniiiiiiHitnwiiiiiHitiniiuiimD 


TRADl 
MARK 


SKINNER  FACE  PLATE  JAWS 


Iniii  i:r  Stet-I  Body- Single  <>r 
DouliK-  Kil)  'Hu-  ril.s  art-  cast 
solid  with  the  body  of  the  jaw 
and  arc  provided  to  lit  in  tli;; 
face    jdate    slots.' 


New    York    Office: 
9A  Readc  Street 


\-i>y  many  operatitnis  <>n  machine  tools  above 
.><)"  diameter,  the  work  can  be  held  to  the  best 
advantaj^e  by  l-ace  I  Mate  Jaws  b(»ltefl  to  the 
face  ])late  t>f  the  machine. 

Skinner  I'ace-I'late  |a\\>  are  adjustable,  full 
nut  construction — made  of  hardened  steel  and 
reversible.  Adjustinjr  screws  U.  .S.  Standard 
Thread,  insuring;  unusual  ^rippi.n«T  power. 

For  ail  ordinary  work  these  jaws  with  iron 
Ix^dy  insure  ami)le  strem^th.  I""or  unusually 
severe  service  the  same  ty])e  of  jaw  witli  steel 
bi>dy  si^cs  greater  strength. 


Illustrated  literature  and  I  afaloj^nc  uf^i'n  rcijurst. 

The  Skinner  Chuck  Company 

NEW  BRITAIN.  CONN   USA. 

:  ;  Established    1887.  ■':'..' 


Sati  Francisco  Office: 
Rialto   Building 


i'liiiajro  Office: 
552   West    Wasiiington    Blvd. 


T^Mido'n    Office 
139  Oueeu  Victoria  St.,  E.  C.4 


DiiiuiiiiuiiiiiiiiiiiiiiiuiiiHuiMiiiiHiiiiiiiiiinnHiiniiiiiiHnniHNKNiinimiiiHrHWiD 
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100-ton   Hydraulic  Forcing   Press 


HYDRAUUC 
MACHINERY 

For  Locomotive,  Car  and  Railroad 
Repair  Shops 

In  developing  these  machines,  we  have  kept  in  mind 
the  latest  requirements  of  car  and  locomotive  shops. 

This  press  was  designed  to  force  driving  box  brasses,  bushings,  etc. 
It  is  powerful  and  rigid,  and  is  especially  designed  for  high  produc- 
tion. 

These  presses  are  built  in  standard  sizes  up  to  100  tons,  either  belt 
or  motor  driven.  The  overhead  crane  assists  in  handling  heavy  pieces. 
We  build  other  presses  for  crank  pin  forcing,  armature  assembling, 
etc. 

We  build  wheel  presses  in  several  types — hand  power,  belt  power  or 
electric  drive,  in  capacities  from  15  to  600  tons. 

Write  for  catalogues  of  pumps,  accximulators,  rail  benders,  axle  straig-hteners, 
jacks,     shears,     forcintr     presses,    pit     jacks,     shears,     forcing     presses,     etc. 

THE  WATSON-STILLMAN  CO. 

186    FULTON    ST.,  NEW   YORK 

Engineers  <md  Btnlders  of  Hydraulic  Machinery 

CHICAGO — McCormick   Building  PHILADELPHIA— Widener    BuUding 
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The  Rees  is  the  only 
Jack  usinff  the  pat- 
ented Double  Worm 
Gear  Drive  princii^e. 
This  is  why  it  works 
easily. 


REES  Journal  JACK 


^^The  Double  Worm  Gear  Drive'' 
A  Feature  No  Other  Jack  Can  Offer 

The  Rees  Journal  Jack  is  the  only  jack  using  the  pat- 
ented Double-Worm-Gear-Drive  principle,  which  gives 
the  quick,  safe  and  easy  lift  without  severe  end-thrust 
friction. 

It  has  but  four  working  parts,  all  of  them  strong,  sub- 
stantial, built  to  stand  the  strains  for  which  they  are  in- 
tended, with  a  wide  factor  of  safety. 

There  are  no  pawls,  no  springs,  no  intricate  mech- 
anism to  get  out  of  order. 

The  steel  gears  and  carefully  cut  worm  will  last  in- 
definitely. 

The  load  can  be  raised  or  lowered  to  any  desired  height 
— not  limited  to  a  notch  at  a  time — with  no  chance  for  it 
to  slip  or  drop.  Try  it. 


Rees  Manufacturing  Company 

Department  28 
7501  Thomas  Blvd.,  Pittsburgh,  Pa. 
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SOUND  INGOTS  and 
WELDING  EFFICIENCY 


WELDING  material 
made  from  unsound 
ingots,  cannot  be  expected  to 
flow  evenly  or  to  produce 
welds  that  are  free  from 
pinholes,  soft,  hard  or  brittle 
spots,  etc.,  even  if  applied  by 
the  best  welder. 

The  skilled  operator  can 
correct  an  improper  flame 
or  arc — he  can,  if  necessary, 
readjust,  reshape  or  reclean 
the  surface  to  be  welded  but 
he  cannot  alter  the  com- 
position of  the  welding 
material. 

Quality  welding  material  is 
as  essential  as  quality  weld- 
ing equipment  and  quality 
operators. 

PAGE- ARM  CO  Welding 
Rods  start  from  a  sound  in- 
got ( 99.84 9«  pure  iron),  free 
from  physical  imperfections 
and  of  such  chemical  analy- 
sis that  the  possibility  of  in- 
troducing other  elements 
present  in  the  welding  pro- 
cess are  reduced  to  a  min- 
imum. 


PAGE-ARMCO  Welding  Rods  and  Electrodes  fulfill  all  re- 
quirements of  the  American  Welding  Society. 

Page  Steel  &  Wire  Co. 


Bridgeport,  Connecticut 


Chicago 


DISTRICT  SKLES  OFFICES 
New  York        Pitt»burgh        San  Francisco        Portland,  Ore. 


MOOT  laON 


MANUFACTURERS  OF 

RODS — Iniot  Iron  and  SpMial  Analytii  Ste:l(. 

WIRE— ^lain    and    Galvanized — Sprint.    Rop*>    Tele- 
phone, Telefraph. 

FENCE — Wtfven — Ripht-of-Way    and    Farm    Chaip 
Link,    Factpry  Fartitions,   Gates. 


Carried  in  stock  by  distributors  in  all  industrial  centers 


PAGE  -ARMCO 

V^LDING  RODS  and  ELECTRODES 


LABOR  SAVING  EQUIPMENT 

TURRET  LATHES 

Hand  Operated 

For    Chucking    and    Bar    Work 

AUTOMATIC  TURRET  LATHES 
For  Chucking  Work 

VERTICAL   BORING   and   TURNING 
MILLS 

UNIVERSAL  TOOL  GRINDERS 

HORIZONTAL  BORING  AND 
DRILLING  MACHINES 

TOOL-POST  TOOL  HOLDERS 

REAMERS,    "SOLID    ADJUSTABLE" 
Shell  and  Chucking 

BORING  BARS 
With  Adjustable  Cutters 

PERIODOGRAPH 
For  Time  Recording  in  Factories 

Separate  Catalogs  on  each  Product 

Send  for  the  ones  you  want 

GISHOLT  MACHINE  CO. 

lis.  Baldwin  Street 

Madison,  Wisconsin,  U.  S.  A. 


''io 
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CHAMBERSBURG 
HAMMERS 

are  particularly  adapted  to  the  exacting  re- 
quirements of  the  railroad  blacksmith.  Their 
dependable  and  forceful  blows,  quick  and  re- 
sponsive action,  and  generally  convenient  ar- 
rangement in  design  are  points  which  appeal 
to  those  who  are  looking  for  results. 

BUILT  IN  ALL  SIZES  OF 

SINGLE  and 
DOUBLE  FRAME 

designs,    guided   ram   and 
guided  rod  types. 


Hydraulic  Machinery 

of  every  description. 

chambersburg 
^  Engineering 
Company 

CHAMBERSBURG.        PA. 


Stockbridge  Motor  Drives  Compact 

The  motor  and  column  are  mounted  on  a  one  piece  base,  con- 
troller mounted  on  bracket  bolted  to  base,— one  unit.  Provided 
with  a  start,  stop  and  brake  clutch,  operated  from  the  front  of 
machine.     Built   in   all    sizes. 

AGENTS  NILES-BEMENT-POND   COMPANY 

STOCKBRIDGE  MACHINE  COMPANY 

WORCESTER,   MASS.,   U.  S.  A. 


«' 


The 

National         Semi- Automatic 
Continuous  Hammer  Bolt  Header 

is  a  big  production  machine  that  enable! 
outputs  double  that  of  any  other  design 
Header. 

Makes  square,  hexagon  and  tee  head 
bolts  free  from  fin,  and  of  any  quality 
from  the  car  ^It  to  the  best  quaHty 
locomotive  bolt. 

Now  standard  equipment  with  the  big 
Bolt  Plants,  Locomotive  and  Car  Shops. 

The  National  Machinery  Company 

Tiffin,  Ohio,  U.  S.  A.  i 
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PUNCHING    and    SHEARING 
MACHINERY 

The  extensive  use  for  years  of  H.  &  J.  plate  shop  machinery  by 
boiler,  car  and  structural  shops,  shipyards,  steel  mills,  etc.,  is 
evidence  of  its   dependability. 

Our  engineers  are  constantly  studying  working  conditions  and 
making  thorough  tests  so  that  H.  &  J.  machines  embody  all 
worth-while  improvements.  This  progressive  policy  has  given 
our   tools   an    enviable   reputation   and   recognized   merit. 

HILLES  &  JONES  COMPANY 

EstablUhad   18S4 

Wilmington,  Delaware 

Pittsburgh  Office,  Oliver  Building 


Why  Waste  Time 
Grinding  Lathe  Centers 

when  the — 

DETROIT 

Inserted  Point 

CENTER 

requires  only  ten  seconds  to  change  a 
point  which  can  be  done  without  remov- 
ing the  sleeve  from  the  machine? 
The  Detroit  Center  consists  of  only  two 
parts — a  high  speed  steel  center  or  point 
and  a  sleeve  of  hardened  steel.  The 
sleeve  is  not  subject  to  wear,  is  perma- 
'nent  and  takes  up  all  wear  insuring  per- 
fect alignment  and  rigidity.  Both  hole 
and  center  are  ground  to  a  Morse  taper. 

Requires  less  attention — is  more  depend- 
[>%^.*  ■  ^jible — wears  much  longer  than  ordinary 
steel. 

Order' a  few  for  test  on  your  machines. 
Diinensional  chart  and  price  list  on  re- 
quest. 

DETROIT  TWIST  DRILL  COMPANY 
Detroit,  Michigan 

CanadiaD  Pelroit  Twist  Drill  Co.,  Limited 

"^alkerville,   Ontario 

(21) 


Reduce  Your 

Hoisting 

Costs 

Install  Wright  High 
Speed  Hoists. 

They  conserve  time, 
energy  and  man- 
power. 


D'O  you  want 
the  facts? 


NAiTOBicnntnG 
coMnmr 


LISBON,   OHIO.  U.   S.   A. 


MORE  TOOLS 
/ff  Less  Sdacc 


At  the 

G.  A.  Gray  Co. 
Cincinnati,  Ohio 


When  Toolrooms  Are  Crowded 


Many  firms  are  increasing  their  tool  supply  to  produce  added  lirtes  and 
new  designs.  They  must  store  more  tools  in  the  same  space.  Mr  Marx, 
V  P.  of  the  G.  A.  Gray  Co.,  in  an  interesiinR  article. "Storing  Gauges  and 
Tools,"  published  in"Machinery,"  tells  how  this  was  done  in  their  plant. 
A  copy  of  Mr.  Marie's  article  ^mHI  be  gladly  sent  you  on  request. 


Lyon  Metallic  Manufacturing  Company,  Aurora,  III. 


?:     -  *v 


>i  .' 


^^ 
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CHAMBERSBURG 

HAMMERS 

are    particularly    adapted    to    the    exacting    re- 

■ 

quirements    of   the   railroad   blacksmith.      Their 

dependable  and  forceful  blows,  quick  and  re- 

sponsive  action,  and   generally   convenient  ar- 

rangement  in   design   are   points   which    appeal 

to  those  who  are  looking  for  results. 

BUILT  IN  ALL  SIZES  OF 

SINGLE  and               m 

DOUBLE  FRAME      ft 

designs,    guided    ram    and              ^^^^Bm 
guided  rod  types.                               ^^^^[1 

Hydraulic  Machinery         M^^B^^ 

every                                       ^^^IH^^^^K 

Chambersburg        B^^^HI 

Engineering           M     I^B 

' '  ■■- 

Company       ^^ft^^H 

Pa.  ^^^^^^^^M 

1 

1 

*' 
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lZSTO€KBmDGE> 


Built  since  1899 


Stockbridge  Motor  Drives  Compact 

'IMu-  motor  and  column  are  mounted  on  a  one  piece  base,  con- 
troIU'r  moiintt<l  on  bracket  bolted  to  base, — one  unit.  Provided 
with  a  start,  stop  and  brake  clutch,  operated  from  the  front  of 
tnadiine.      Hiiilt    in    all    sizes. 

AGENTS   NILES-BEMENT-POND    COMPANY 

STOCKBRIDGE  MACHINE  COMPANY 

WORCESTER.   MASS..   U.  S.   A. 


The 

National         Semi-Automatic 
Continuous   Hammer   Bolt   Header 

is  a  big  production  machine  that  enables 
outputs  double  that  of  any  other  design 
Header. 

Makes  square,  hexagon  and  tee  head 
bolts  free  from  fin,  and  of  any  quality 
from  the  car  bolt  to  the  best  quality 
locomotive  bolt. 

Now  standard  equipment  with  the  "big 
Bolt  Plants,  Locomotive  and  Car  Shops. 

The  National  Machinery  Company 

Tiffin,  Ohio,  U.  S.  A. 
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PUNCHING    and    SHEARING 
MACHINERY 

The  extensive  use  for  years  of  H.  &  J.  plate  shop  machinery  by 
boiler,  car  and  structural  shops,  shipyards,  steel  mills,  etc.,  is 
evidence   of   its    dependability. 

Our  engineers  are  constantly  studying  working  conditions  and 
making  thorough  tests  so  that  H.  &  J.  machines  embody  all 
worth-while  improvements.  This  progressive  policy  has  pven 
our    tools    an    enviable    reputation    and    recognized    merit. 

HILLES  &  JONES  COMPANY 

Established    18S4 

Wilmington,  Delaware 

Pittsburgh   Office,   Oliver  Building 


Why  Waste  Time 
Grinding  Lathe  Centers 


when  the — 

DETROIT 

Inserted  Point 

CENTER 

requires  only  ten  seconds  to  change  a 
point  which  can  be  done  without  remov- 
ing the  sleeve  from  the  machine? 

The  Detroit  Center  consists  of  only  two 
parts — a  high  speed  steel  center  or  point 
and  a  sleeve  of  hardened  steel.  The 
sleeve  is  not  subject  to  wear,  is  perma- 
nent and  takes  up  all  wear  insuring  per- 
fect alignment  and  rigidity.  Both  hole 
and  center  are  ground  to  a  Morse  taper. 

Requires  less  attention — is  more  depend- 
able—wears much  longer  than  ordinary 
steel. 

Order  a  few  for  test  on  your  machines. 
Dimensional  chart  and  price  list  on  re- 
quest. 

DETROIT  TWIST  DRILL  COMPANY 
Detroit,   Michigan 

Canadian  Detroit  Twist  Drill  Co.,  Limited 

Walkerville,    Ontario 

(21) 


MORE  TOOLS 
In  Less  Soace 


At  thi 

G.  A.  Gray  Co. 

Cincinnati.  Ohio 


When  Toolrooms  Are  Crowded 


M.Tnv  hrm^  .ire  intreasinp  thcit  io<.>l  suppK  to  pruduic  ad>icd  linc>-  and 
new  designs.  Thev  must  store  more  tool-,  in  the  same  space.  Mt  Marx. 
\'  P  o(  the  G.  A.  Gray  Co.,  in  an  interesting  article. "StonnK  Oau)!e>  and 
TooU."  published  in  "Machinery  ."  tells  hi>w  this  was  done  in  their  plant 

A  copy  of  Mr   Marx's  article  uill  be  gladly  sent  you  on  rcQucst 


Lyon  Metallic  Manufacturing  Company,  Aurora,  111. 
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Save  Power  by  Using  Thermit  Out- 
fits Locally  Rather  Than  Sending 
Locomotives  Elsewhere  for  Repairs 

With  a  Thermit  welding  equipment  in  your  own  shop 
you  can  not  only  make  frame  welds,  but  also  repairs  to 
big  castings,  guide  yokes,  wheel  centers,  cross  heads, 
tender  frames,  etc. 

By  having  your  own  Thermit  outfit,  you  avoid  the 
loss  of  power  assigned  to  you  while  locomotives  are  be- 
ing sent  to  some  other  point  for  repairs.  Also,  the 
waste  occasioned  by  dead  heading  such  power  is  elimi- 
nated and  your  own  force  becomes  more  efficient  and 
self-sustaining. 

A  reasonably  careful  man  of  average  intelligence,  and 
a  helper,  are  capable  of  handling  this  class  of  work. 
Only  facilities  required  are  a  shelter  for  protection  from 
the  elements,  compressed  air  for  the  operation  of  the 
preheater  and  a  suitable  bed  plate  for  lining  up  the  rail. 

Send  for  Pamphlet  No.  4151,  our  latest  hip  pocket 
instruction  book  especially  adapted  for  Thermit  teeld- 
ing  in  railroad  shops. 

METAL  &  THERMIT  CORPORATION 

120  Broadway,  New  York 


Pittsburgh 
Chicago 


Boston 


S.   San   Francisco 
Toronto 


GOES 

The  Wrench 

Built  for  Service 


THERE'S  a  reason  why  the 
"Coes"  has  been  the  choice 
of  practical  railroad  men  since 
1843.  It's  because  the  Coes 
Wrench  is  built  for  service.  Ask 
any  railroad  man  what  "Coes" 
service  means  and  he  will  tell  you 
— strength,  reliability,  and  quick 
adjustment.  It  has  been  con- 
clusively demonstrated  over  and 
over  again  that  size  for  size — 
the  Coes  Wrench  is  30% 
stronger  and  more  durable  than 
any  other  wrench  on  the  market. 

Made  in  seven  sizes — 6  in.  to 
21  in. — of  the  very  best  quality 
of  materials  —  Coes  Wrenches 
meet  the  most  exacting  service 
requirements    of    railroad    work. 

COES  WRENCH  CO. 

Worcester,  Mass. 

AGENTS:  J.  C.   MeCarty  I.  Cr. 

29  Murray  St.,  New  York;  438  Murray 
St.,  San  rranclsco.  Cal. ;  1515  Lorlmer 
St. .   Denver,   Colo. 

AGENTS:  Jskn  H.  Grabaa  k  C*., 
113  (.tiambers  St.  New  York; 
14  JhavJes  Inn.  Holbom  Clr- 
ru.s,  London,  E.  C. ;  Fenwiek 
Freres.  Rue  de  Rorroy  8,  ParLi, 
France. 


The  Tool  and  Its  Product 

The  tool  invariably  bears  a  direct  relationship  to  its 
product.  A  good  tool,  well  designed,  and  of  proper  con- 
struction, means  accurate  work  at  very  low  production 
cost.  There  are  many  money-saving  features  about  the 
STEINLE  TURRET  LATHE  that  ii\stantly  appeal  to 
the  careful  buyer.  The  general  massive  construction, 
the  ease  of  operation  of  all  parts,  the  single  pulley  drive 
and  30  reversible  spindle  speeds,  the  power  rapid 
traverse  of  both  carriages,  the  power  cross  feed  of  side 
carriage  and  the  general  adaptability  to  special  tooling, 
enabling  rapid,  accurate  and  economical  production — 
these   are   strong   points   well    worth    considering. 

STEINLE  LATHES  are  widely  used  by  leading  con- 
cerns. They  can  produce  for  you  as  they  are  now 
producing  for  others. 

Why  not  send   its  yotir   blue  prints  and  let  c-ur  Engineering 
Department  'ietenntne  zvhat  can  be  done  on  ycur  own  work? 


STEINLE  TURRET  MACHINE  CO. 

MADISON,  WISCONSIN 

Orig'nator*   of   the   Heavy   Duty   Full  -Swing   Side  Carriafv   Turret 

LAtbe 


ZiN-Ho   Portable 
Air  Compressors 


For  all  purpoaea  where  a  local  supply  of  air  is  require 

in  or  around  the  shops  or  other  buildings  or  on  the  track. 

Gasoline,  Kerosene  or  Electrically  driven. 

Built   in   ten   different   standard   sizes.      Special   machines 
built  to  order. 

Please  ask  for  particulars. 

THE  MUNDIE  MANUFACTURING  CO. 

Pam  Dlmoia 
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They  Assure  Proper  Cleaning  of  Arch  Tubes 


The  proper  cleaning  of  Arch  Tubes  includes  the  qualities 
of  thoroughness  and  speed  in  the  cleaning  and  the  item  of  long 
life  or  durability  of  the  cleaner. 


■:''.  C   '  yrV- 


•  *■• 


Thorough  cleaning  is  made  certain  in  Lagoiiaa  "Cleaners  by 
furnishing  a  machine  which  will  snugly  fit  the  tubes  and  yet 
which  is  built  with  short  body  and  flexibly  connected  cutting 
head,  so  that  it  easily  takes  the  bends  in  the  tubes,  cleaning 
them  as  perfectly  as  the  straight  portion.  Speed  in  cleaning 
is  a  result  of  a  perfectly  designed  and  constructed  motor  to- 
gether with  a  fast  working  cutter  head.  The  all  around  rugged 
construction  of  the  Cleaner  insures  long  life  and  durability. 
The  construction  of  the  Lagonda  Quick  Repair  Head  makes  it 
possible  to  quickly  replace  worn  cutters  with  sharp  ones. 

A  copy  of  Catalogue  W-4,  fully  descriptive,  will  gladly  be 
sent  on  request. 


:"*  ■■ 


,  .<  V"  -iV 


■'i^  rJ^- 


A  Lagonda  Arch  Tube 
Cleaner  should  be  run 
through  the  Arch  Tubes  at 
every  wash-out  period. 


new  YORK. 

aOSrOH  PHILAOaPHIA. 

ST  LOUIS.  CHICAeO.   DtTROrr.  OENVI 


DALLAS 

SANFRMCbCa 

Sr.   RNJL  MONTRLAL  LONDON 


Manufacturers  of  Lagonda  Boiler  Tube  &  Condenser  Cleaners,  Boiler  Tube 
Cutters,  Cap  and  Header    Reseaters,  Automatic  Valves,  Grease  Extractors. 


-%■•..-■■  ; 
'''<■ 

- ;   •  •   -  f  V 
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Lagonda   Arch   Tube    Cleaners 
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Save  Power  by  Using  Thermit  Out- 
fits Locally  Rather  Than  Sending 
Locomotives  Elsewhere  for  Repairs 

With  a  Thermit  welding  equipment  in  your  own  shop 
you  can  not  only  make  frame  welds,  but  also  repairs  to 
big  castings,  guide  yokes,  wheel  centers,  cross  heads, 
tender  frames,  etc. 

By  having  your  own  Thermit  outfit,  you  avoid  the 
loss  of  power  assigned  to  you  while  locomotives  are  be- 
ing sent  to  some  other  point  for  repairs.  Also,  the 
waste  occasioned  by  dead  heading  such  power  is  elimi- 
nated and  your  o\vn  force  becomes  more  efficient  and 
self-sustaining. 

A  reasonably  careful  man  of  average  intelligence,  and 
a  helper,  are  capable  of  handling  this  class  of  work. 
Only  facilities  required  are  a  shelter  for  protection  from 
the  elements,  compressed  air  for  the  operation  of  the 
preheater   and   a   suitable   bed    plate   for    lining    up    the    rail. 

Send  ti  r  /'ai'ifliirt  A'.'.  -J13I.  onr  lutiwl  liif  ffcl^-i't 
iiistriittinii  ihK'k  rspfiially  adaptcii  tor  Tlu-riiiit  :(<•/</• 
n.j    I'lf   railroiiJ  xhofw. 

METAL   &  THERMIT   CORPORATION 

120  Broadway,  New  York 


Pittsburgh 
Chicago 


Boston 


S.   San   Francisco 
Toronto 


The  Tool  and  Its  Product 

The  tool  invariably  i)oars  a  direct  relationship  to  its 
product.  A  tiood  tool,  well  designed,  and  of  proper  coti- 
struction.  means  accurate  work  at  very  low  production 
cost.  There  are  many  money-saving  features  about  the 
STKINLK  TL'RRKf  LATHE  that  instantly  appeal  to 
the  careful  buyer.  The  general  massive  construction, 
tile  ease  of  operation  of  all  parts,  the  sinji;le  pulley  drive 
and  30  reversible  spindle  speeds,  the  power  rapid 
traverse  of  both  carriages,  the  power  cross  feed  of  side 
carriaije  and  the  jjeneral  adaptability  to  special  toolinu;. 
enal)linjj:  rapid,  accurate  and  economical  production — 
these  are  stronjjr  points  well  worth  considering. 
.STl'.IXLE  L.\THKS  are  widely  used  by  leading  con- 
crrns.  They  can  produce  for  30U  as  the^-  are  nou 
producing  for  otiu-rs. 

/(  /.v   IK'/  .>'(i!..'   Its  your  hluc  f'rint.i  and  let  iiir  Hni:iiiccnni', 
l>rfartnii  nt    Ivfcruiinc  :i/m/  ran   '•.    dim-  on   \itir  i't,ij  tvork 


STEINLE  TURRET  MACHINE  CO. 

MADISON,  WISCONSIN 

Orig'nators    of    ihe    Heavy    Duty    Full    Swing    Side   Carriage    Turret 

Lathe 


GOES 

The  Wrench 

Built  for  Service 


''pMr.Ivl.S  a  riaM)n  uliy  the 
-i-  '"C  nes"  Iia>  I)een  the  choice 
of  practic.ii  railro.id  men  >incc 
1S4.>.  It'>  because  the  Coes 
W  r<iuli  i^  liuiit  lor  >ervice.  .\sk 
any  railroad  man  wliat  '"Coes" 
>ervic<'  nuaii>  and  lie  will  till  yon 
— stretigtii.  relial)ility,  and  (juick 
adjustment.  It  ha->  Ixen  con- 
clusivvly  (lemon>itrated  over  and 
o\tr  again  tiiat  >ize  for  size — 
tile  Cofv  Wrench  i>  M)'"c 
>troiiger  .and  more  <liiral>le  than 
any  otiier  wrench  on  the  market. 

Made  in  ^e\iii  >izi-i — 0  in.  to 
Jl  in. — of  the  very  best  (|u;ility 
of  iiiateri.il>  —  Coes  Wrenches 
meet  the  mo^t  ixactiny  >irvice 
re<|iiirement>    of    railroad    work. 

COES  WRENCH  CO. 

Worcester,  M 


ass. 

AGENTS:  J.  C.   McCarty  &  Co  . 

L"'   Muri.n    St..    N.  tt    \iirk:    4:;"<   Miirrajr 
SI..   Sill    Kr.iinj-iii.   (  ,il   ;    1">1">   l.iirinXT 


St. 


V 


hi'llKT.     (oIm 

AGENTS:  John   H.  Graham   i   Co.. 

11;    I  li.iiiil»'r~  St  .    Nru    York; 
14    'Ihaiii.'s    Inn.    llnllHirri    Cir- 

rit.    biniliiii,  K.    C. ;    Kfimii'k 

Kri-ri's,  Km-  tW  Km-roy  H,  Paris, 
Kriiiiiv. 


ZiN  -  Ho   Portable 
Air  Compressors 


For  all  purposes  where  a  local  supply  of  air  is  required— 
in  or  around  the  shops  or  other  buildings  or  on  the  track. 
Gasoline,  Kerosene  or  Electrically  driven. 
Built   in    ten    different    standard   sizes.      Special   machines 
built  to  order. 

Please  ask  for  particulars. 

THE  MUNDIE  MANUFACTURING  CO. 


Peru 


niinou 
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They  Assure  Proper  Cleaning  of  Arch  Tubes 


The  proper  cleaning  of  Arch  Tubes  includes  the  qualities 
of  thoroughness  and  speed  in  the  cleaning  and  the  item  of  long 
life  or  durability  of  the  cleaner. 

Thorough  cleaning  is  made  certain  in  Lagonda  Cleaners  by 
furnishing  a  machine  which  will  snugly  fit  the  tubes  and  yet 
which  is  built  with  short  body  and  flexibly  connected  cutting 
head,  so  that  it  easily  takes  the  bends  in  the  tubes,  cleaning 
them  as  perfectly  as  the  straight  portion.  Speed  in  cleaning 
is  a  result  of  a  perfectly  designed  and  constructed  motor  to- 
gether with  a  fast  working  cutter  head.  The  all  around  rugged 
construction  of  the  Cleaner  insures  long  life  and  durability. 
The  construction  of  the  Lagonda  Quick  Repair  Head  makes  it 
possible  to  quickly  replace  worn  cutters  with  sharp  ones. 

A  copy  of  Catalogue  W-4,  fully  descriptive,  will  gladly  be 
sent  on  request. 


A  Lagonda  Arch  Tube 
Cleaner  should  be  run 
through  the  Arch  Tubes  at 
every  wash-out  period. 


HtW  YORK. 

BOSTON   PHIUOELPHIA 

ST  LOUIS.  CHICAGO.   DETROT-.  DENVER. 


DALLAS 

SANFRANCUCa 

5T   PAUL  MONTRLAL  U3ND0W 


Manufacturers  of  Lagonda  Boiler  Tube  &  Condenser  Cleaners,  Boiler  Tube 
Cutlers,  Cap   and  Header    Reseaters,  Automatic   I  altes.  Grease  Extractors. 


w  i:-.^ 


onda 


Tube   Cleaners 
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Ready  control  of  the  Ryerson-Conradson  Radial  made  it  poMible  to  drill 
eisht   f^"   holes    l'/4"  deep  in  this  cast  steel  drivinR  box  in   6  minutes. 

A  New  Drill  Standard 


"Modern  high-power  shop  machinery  should 
be  selected  with  extreme  care — and  machine 
tools  that  cannot  produce  to  the  capacity  of 
modern  tools  should  be  abolished  or  used  only 
in  cases  of  emergency." 

— Railway  Mechanical  Engineer 

But  do  not  replace  inadequate  equip- 
ment with  tools  rapidly  becoming  obsolete. 
•  Here  is  a  guide  to  the  latest  develop- 
ments in  Radial  Drill  design.  Use  it  as  a 
measure  when  judging  a  new  tool. 

1 .  Twin  motor  drive — one  motor  for 
elevating,  one  for  the  spindle  drive,  there- 


by   reducing    power    consumption    over  . 
40%.  h 

2.  Absence  of  bevel  gears  and  their  *• 
alignment  troubles. 

3.  Reversible  motor-tapping  may  be 
done  without  special  attachments. 

4.  Box  construction  of  the  radial  arm 
to  permit  drilling  on  a  true  radial  line. 

Our  bulletin  4,001  shows  where 
the  Ryerson-Conradson  Radial  stands. 
Write  for  it. 


Joseph  I  Ryerson &  Son 

Established   184Z  Incorporated  1S8S 

CHICAGO  ST.  LOUIS         DETROIT         BUFFALO         NEW  YORK 

RYERSON  MACHINERY 


December,  1921 


RAILWAY    MFXHANICAL    ENGINEER 


77 


This  reliable  pump  is  an  essential  part  of  Elesco 
Feed  Water  Heater  Equipment 

Why  Feed  Water  Heaters  are 
Essential  to  Locomotive  Economy 

Efficient  locomotives  —  new,  iip-to- 
date  power  or  old  but  modernized  en- 
gines— are  the  foundation  of  railroad 
operation. 

Feed  Water  Heaters  contribute  to 
efficient  locomotive  service. 

More  work  from  the  same  coal,  or  less 
coal  for  the  same  work  results  when 
the  locomotive  is  equipped  with  an 
Elesco    Feed    Water    Heater. 

Also  the  water  reclaimed  from  waste 
steam  and  returned  to  the  tender  cuts 
down  water  stops,  saving  time  and  coal. 
'  On  eighteen  American  railroads 
Elesco  Feed  Water  Heaters  are  saving 
fuel,  water  and  time.  They  are  essential 
to  economical  locomotive  operation. 

Write  for  information. 


Superheating  made  this  Boston  &  Maine  Mogul 
a  better  engine 

Superheating  This  Mogul 
Avoided  Heavier  Power 

By  converting  their  light  locomotives 
from  saturated  to  superheated  steam, 
the  Boston  &  Maine  Railroad  has  been 
able  to  handle  heavier  trains  on  the 
same  train  schedule. 

Their  superheated  2-6-0  locomotives 
maintain  schedules  with  8  cars,  where 
similar  saturated  locomotives  lost  time 
with  7  cars.  -     ..v 

This  increase  in  hauling  capacity 
through  superheating  avoided  costly 
outlays  for  heavier  power  which  exist- 
ing permanent  way  could  not  take  due 
largely  to  the  many  covered  bridges. 

Handling  the  same  tonnage  on  the 
same  schedule,  a  superheated  locomo- 
tive burns  less  fuel  than  a  similar  satu- 
rated locomotive.  Tests  recently  made 
on  the  Boston  &  Maine  disclosed  an 
average  saving  of  20%  in  favor  of  the 
superheated  locomotive.  '"; 


I       The  Superheater  Company  11 

•  ^E:^  General  Offices:  17  East  42nd  Street,  New  York  ;  a  t^^^% 

Chicago:     Peoples  Gas  Building    ::,    ::  '^■■■'r^'\^Y. 

For  Canada:  THE   SUPERHEATER  COMPANY,  Ltd.,  Transportation   Bldg.,   Montreal         :i 

Designing  Engineers  and  Manufacturers  of  ELESCO  Steam  Superheaters  afid  Pipe  Coils  for  all  put- 
poses.     Feed  Water  Heatin|t  Equipment  for  Locomotive  Service.     Boiler  Feed  Pumps  for  all  services. 
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Ready  control  of  the  Ryerson-Conradson  Radial   made   it  possible  to  drill     ;"'.  ; 
eight    ^4"    holes    I '4'    deep    in    this    cast   steel   driving   box    in    6    minutes. 

A  New  Drill  Standard 


"Modern  high-power  shop  machinery  should 
be  selected  with  extreme  care — and  machine 
tools  that  cannot  produce  to  the  capacity  of 
modern  tools  should  be  abolished  or  used  only 
m  cases  of  emergency.  " 

— Railnmy  Mechanical  Engineer 

But  do  not  replace  inadequate  equip- 
ment with  tools  rapidly  becoming  obsolete. 

Here  is  a  guide  to  the  latest  develop- 
ments in  Radial  Drill  design.  Use  it  as  a 
measure  when  judging  a  new  tool. 

I .  Twin  motor  drive — one  motor  for 
elevating,  one  for  the  spindle  drive,  there- 


by   reducing    power    consumption    over 
40' ,  . 

2.  Absence  of  bevel  gears  and  their 
alignment  troubles. 

3.  Reversible  motor-tapping  may  be 
done  without  special  attachments. 

4.  Box  construction  of  the  radial  arm 
to  permit  drilling  on  a  true  radial  line. 

Our  bulletin  4,001  shows  where 
the  Ryerson-Conradson  Radial  stands. 
Write  for  it. 


i'--. 


;  • 


Joseph  T.  Ryerson  &  Son 

Established    1842  incorporated   18S8 

CHICAGO  ST.  LOUIS  DETROIT  BUFFALO  NEW  YORK 

RYERSON  MACHINERY 
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This  reliable  pump  is  an  essential  part  of  Elesco 
Feed  Water  Heater  Equipment 

Why  Feed  Water  Heaters  are 
Essential  to  Locomotive  Economy 

Efficient  locomotives  —  new,  up-to- 
date  power  or  old  but  modernized  en- 
gines— are  the  foundation  of  railroad 
operation. 

Feed  Water  Heaters  contribute  to 
efficient  locomotive  service.    . 

More  work  from  the  same  coal,  or  less 
coal  for  the  same  work  results  when 
the  locomotive  is  equipped  with  an 
Elesco    Feed    Water    Heater. 

Also  the  water  reclaimed  from  waste 
steam  and  returned  to  the  tender  cuts 
down  water  stops,  saving  time  and  coal. 

On  eighteen  American  railroads 
Elesco  Feed  Water  Heaters  are  saving 
fuel,  water  and  time.  They  are  essentia) 
to  economical  locomotive  operation. 

Write  for  information. 


Superheating  made  this  Boston  &  Maine  Mogul 


a  better  engine 


Superheating  This  Mogul 
Avoided  Heavier  Power 

By  converting  their  light  locomotives 
from  saturated  to  superheated  stearn, 
the  Boston  &  Maine  Railroad  has  been 
able  to  handle  heavier  trains  on  the 
same  train  schedule. 

Their  superheated  2-6-0  locomotives 
maintain  schedules  with  8  cars,  where 
similar  saturated  locomotives  lost  time 
with  7  cars. 

This  increase  in  hauling  capacity 
through  superheating  avoided  costly 
outlays  for  heavier  power  which  exist- 
ing permanent  way  could  not  take  due 
largely  to  the  many  covered  bridges. 

Handling  the  same  tonnage  on  the 
same  schedule,  a  superheated  locomo- 
tive burns  less  fuel  than  a  similar  satu- 
rated locomotive.  Tests  recently  made 
on  the  Boston  &  Maine  disclosed  an 
average  saving  of  20',  in  favor  of  the 
superheated  locomotive. 


The  Superheater  Company 

General  Offices:  17  East  42nd  Street,  New  York 

Chicago:      Peoples  Gas   Building  '  . 

For  Canada:   THE   SUPERHEATER  COMPANY.   Ltd.,   Transportation   Bldg..   Montreal 


Designing  Engineers  and  Manufacturers  of  ELESCO   Steam   Superheaters  and   Pipe   Coils  for  all  pur- 
poses.    Feed  Water  Heating  Equipment  for  Locomotive  Service.     Boiler   Feed   Pumps  for  all  services. 
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These   few  brick   with  four  arch   tubes  add 
..;  16%  to  the  capacity  of  this  locomotive. 


The  Easiest  Way 


Arches  in  the  firebox  pro- 
duce   more    ton-miles    per 
dollar  of   fuel   cost   .    . 


Every  locomotive  without  an  Arch  lacks  power  that  .; 
it  ought  to  have  to  haul  freight  and  passengers.  \^ 

It  is  subject  to  flue  and  firebox  failures  that  cost  a    " 
lot  of  money  in  boilermakers'  wages  and  in  delays  that 
today  no  road  can  aflford. 

An  archless  engine  throws  from  12  to  15%  of  the 
coal  out  of  the  stack  in  the  form  of  cinders.  'v 

Every  engine  has  an  Arch  applied  as  it  goes  through 
the  shop.  The  resulting  increased  capacity  from  the 
Arch  will  be  a  material  relief  in  the  operation  of  the 
road.  ....;, 

^'      (v/MERICAN   oyfRCH    (7oMPANY,  Inc^     t^: 

,  .  ■  v  J^comotive  Qoiiibustion  Cngineers  •  •>•■    '.      '■■'■'  '    - 


cJKV  (^ormick  "Building 
CHICAGO 


77  Cast  42nd  Street 
NEW  YORK 


;  ^^...: 


Security  Sectional  Arch 
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Universal  Valve  Chests  are  piston  valves  bolted  on  top  of  the  old  slide  valve  seat. 


Converting 
Light  I 
Power  Mm 


■  -  .••.  ■  ••.' . 


.'•:';'••.,;..■.  :-^:;. 


/Converting  old  engines  is  a  sure 
^^  means  of  increasing  their  earning  power. 
But  when  converting  them  do  it  the  econom- 
ical way.  ^^ 

Universal  Valve  Chests  save  the  cost  of 
20,000  lbs.  of  new  cylinder  castings  and  new 
frame  ends. 

Just  take  it  out  of  the  packing  case,  drop  the 
Universal  Valve  Chest  in  place  and  bolt  it 
down.  -    = 

Weight  for  weight  Universal  Valve  Chest 
engines  are  as  effective  as  up-to-date  power 
and  at  a  fraction  of  the  cost  of  new. 


rrMiklin  Mwdy  &vipply  Company  inc. 

17EAST  42 'i?  Street,   New  York. 


332  SO.  MICHIGAN  AVENUE, 
CHICAGO,  ILL. 


1112   PRAETORIAN    BLDo.. 
DALLAS.  TEXAS. 


724  MONADNOCK  BLDGO 
SAN  FRANCISCO.CAL 


Franklin  Railway  Supply  Company  of  Cana<ia,LimitGd,Montreal 
Export  Departmcnt-IntGrnational  Railway  Supply  Co.- 30  ChurcK  St, 


78 


RAILWAY    MECHANICAL    ENGIXEFR 


Dkcembf.r,  1921 


'riitsi-   few   l)rick    uilii    four  arch    tuln'S  add 
l6'/t    to  the  capacity  of  this  locomotive. 


The  Easiest  Way 


Arches  in  the  firebox  pro- 

«iucc    more    ton-miles    per 

dollar  of   fuel   cost 


Kvcrv  locomotive  without  an  Arch  lacks  power  that 
it  oiii^ht  to  have  to  haul  freight  and  passengers. 

It  is  subject  to  Hue  and  firebox  failures  that  cost  a 
lot  of  money  in  boilermakers'  wages  and  in  delays  that 
today  no  road  can  afford.' 

An  archless  engine  throws  from  12  to  15'c  of  the 
coal  out  of  the  stack  in  the  form  of  cinders. 

Kvery  engine  has  an  Arch  applied  as  it  goes  through 
the  shop.  The  resulting  increased  capacity  from  the 
Arch  will  be  a  material  relief  \n  the  operation  of  the 
road.  I 

ly/MERICAX    ^y/RCH    (OMWWY,  Inc. 


Ij.c'jiiii.ti ; 

i'  (^'ijiiihu.'li'j'i  iu'^Uhcii 

CHICAGO 

/4^ 

IJ  i'aU  ^311,1  Slree: 
NEW  YORK 

Sectional  Arch 
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Converting 

Light 

Power 


C^ONVHRllNCJ  old  engines  is  a  sure 
^  means  of  increasing  their  earning  pow  er. 
But  when  conxerting  them  do  it  the  econom- 
ical way. 

Universal  Vah  e  Chests  save  the  cost  of 
20,000  lbs.  of  new  cylinder  castings  and  new 
frame  ends. 

Just  take  it  out  of  the  packing  case,  drop  the 
Universal  Valve  (>hest  in  place  and  holt  it 
down. 

Weight  for  weight  I'liixersal  V^alve  (^hest 
engines  are  as  effectixe  as  up-to-date  power 
and  at  a  fraction  of  the  cost  of  new. 


Fiajiklm  Mmy  Svipply  Company  inc. 


17  East  4i  I "?  Street,    New  York. 


332  SO.  MICHIGAN  AVENUE, 
CHICAGO.ILL. 


Franklin  Railway  Sui 
Export  Department-Inter 


pply 


1112    PRAETORIAN    BLDG., 
DALLAS.  TEXAS. 


724  MONADNOCK  BLDG^-J 
SAN  FRANCISCO, CAL. 


Company  of  Canada, Limited. Montreal 
■Rational  Railway  Supply  Co.—  30  ChurrH  Sc 
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Boiler  Tubes— from  two  angles 


The  man  who  goes  no  further 
than  first  cost  buys  tubes  at  the 
lowest  price  per  foot  and  deludes 
himself  into  thinking  he  has  saved 
a  few  dollars  for  his  road. 

But  the  man  who  appreciates  the 
genuine  importance  of  good  tubes 
— the  man  who  is  responsible  for 
flue  cost — wants  the  best  tube  he 
can  get.  J 

He   ought   to   have   it — the   old- 


fashioned  charcoal  iron  boiler  tube, 
the  tube  of  greatest  resistance  to 
corrosion  and  pitting,  the  tube  that 
helps  to  keep  locomotives  in  con- 
tinuous operation.  It's  the  cheapest 
tube  in  the  long  run. 

Parkesburg  Charcoal  Iron  Boiler 
Tubes  are  real,  knobbled  charcoal 
iron  tubes,  the  kind  you  had  years 
ago.  Ask  for  them.  See  that  you 
get  them. 


If,  for  example,  feed  ^Arate^ 
is  causing  fJue  trouble,  drop 
us  a  line.  The  service  of 
Parkesburg  Tubes  in  bad 
water  districts  may  be  of 
interest  and  benefit  to  you. 


The  Parkesburg  Iron  Company 

;::  Parkesburg,  Pa, 

BRANCH    OFFICES 

New  York,  30  Church  Street — Boston,  Oliver  Building — Chicago,  Fisher  Building — Phila- 
delphia, Commercial  Trust  Building — St.  Louis,  Security  Building — San  Francisco,  Rialto 
Building — St.  Paul,  Merchants  National  Bank  Building — Montreal,  New  Birks  Building 

EXPORT    AGENTS 
Wonham,  Bates  &  Goode  Trading  Corporation,  New  York 
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LIMA  LOCOMOTIVES 


SPECIFICATIONS 


Maximum  ton-mile  output  at  minimum  maintenance 
cost  demands  locomotives  that  embody  railroad  com- 
pany's practices  that  have  proven  themselves  in 
service. 

Lima  is  prepared  to  build  exact  duplicates  of  existing 
power  or  to  co-operate  with  railroad  engineers  in  de- 
signing locomotives  that  will  even  better  meet  the 
operating  problemsj  which  are  often  changing. 


."    "    ?  V      «V' 


.-.  "*/  ■  •"' 


.•    :•,•■;   = 


<.'  ■    - ',  * 


Lima  Locomotive  Works,  Incorporated 

Lima,  Ohio  17  East  42nd  Street,  N.  Y. 


VA-.-l,- 


;<  \ ..' 
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Boiler  Tubes— from  two  angles 


'  The  man  who  goes  no  further 
than  first  cost  buys  tubes  at  the 
lowest  price  per  foot  and  deludes 
himself  into  thinking  he  has  saved 
a  few  dollars  for  his  road. 

But  the  man  who  appreciates  the 
genuine  importance  of  good  tubes 
— the  man  who  is  responsible  for 
flue  cost — wants  the  best  tube  he 
can  get. 

He   ought    to   have    it — the   old- 


fashioned  charcoal  iron  boiler  tube, 
the  tube  of  greatest  resistance  to 
corrosion  and  pitting,  the  tube  that 
helps  to  keep  locomotives  in  con- 
tinuous operation.  It's  the  cheapest 
tube  in  the  long  run. 

Parkesburg  Charcoal  Iron  Boiler 
Tubes  are  real,  knobbled  charcoal 
iron  tubes,  the  kind  you  had  years 
ago.  Ask  for  them.  See  that  you 
get  them. 


If,  for  example,  feed  water 
is  causing  flue  trouble,  drop 
us  a  line.  The  service  of 
Parkesburg  Tubes  in  bad 
water  districts  may  be  of 
interest  and  benefit  to  you. 

Thk  Parkksburg  Iron  Company 

Parkksburg,  Pa. 

BRANCH    OFFICES 

New  York.  30  Church  Street — Boston.  OHver  Building — Chicago,  Fisher  Building — Phila- 
delphia. Commercial  Trjst  Building — St.  Louis,  Security  Building — San  Francisco,  Rialto 
Building — St.  Paul,  Merchants  National  Bank  Building — Montreal.  New  Birks  Building 

\  EXPORT    AGENTS  , 

Wonham,   Bates  &   Goode  Trading   Corporation,    New  York 
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LIMA  LOCOMOTIVES 


SPECIFICATIONS 

Maximum  ton-mile  output  at  minimum  maintenance 
cost  demands  locomotives  that  embody  railroad  com- 
pany's practices  that  have  proven  themselves  in 
service. 

Lima  is  prepared  to  build  exact  duplicates  of  existing 
power  or  to  co-operate  with  railroad  engineers  in  de- 
signing locomotives  that  will  even  better  meet  the 
operating  problemsj  which  are  often  changing. 


"•-—»V<iS:, 


Lima  Locomotive  Works,  Incorporated 


Lima,  Ohio 


17  East  42nd  Street,  N.  Y. 
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Better  Locomotive  Performance 

horn  Existing  Equipment 

'.<■■'  "  Greater  mileage  between  shoppings — more  comfort  ble  riding  action  on  curves,  less  curve  drag,  lower 
fuel  consumption,  no  climbing  the  rails — PLUS  an  increase  in  the  life  of  rails  on  curves  from  15  to 
450%,  increase  in  the  life  of  switch  points,  fewer  drrailments,  and  a   reduction  in   flange  wear   on  car 

■  "■■;,      and  tender  truck  wheels. 

All    these  are   obtained   by   installing  the 

DETROIT 

r  ?  S  5        Automatic  Flange  Oiler 

on  your  locomotives.     This  oiler  delivers  oil  to  ths  flange  of  the  driving  wheels  thereby  reducing  the 

friction  between  the  flange  and  the  inner  edge  of  the  ball  of  the  rail.  The  oil  acts  as  a  separating 
material,  preventing  the  rail  from  cutting  into  the  flanges  and  vice  versa,  thereby  creating  a  saving 
of  both  the  flanges  and  the  rails. 

The  important  and   exclusive  feature  of  the  Detroit  Flange  Oiler,  one  that  is  necessary  to  effect  maxi- 

'  .      mum  economy  is  the  automatic  principle  of  feeding  the  oil  to  the  flanges  in  just  the  amount  required, 
. ,  •     and  at  a  time  when  it  is  most  needed. 

The   Detroit  is   entirely  independent   of  air,   steam  cr   mechanical  control    of   any   kind — it   is    entirely 
".v- '      automatic,  starting  and  stopping  with  the  locomotive. 
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Mileage  Records 


Prove  the  Value  of  Pacific  Type  Locomo- 
tives in  Heavy  Express  Passenger  Service 


SOUTHERN  PACIFIC  LOCOMOTIVE  NO.  900,  WITH  SUNSET  LIMITED 

"DALDWIN  Pacific  Type  Locomotives,  built  for  the  Southern  Pacific 
■"-^  Lines  and  placed  in  service  during  August  and  September,  191 2,  con- 
tinue to  perform  the  work  always  expected  of  them. 

Every  Baldwin  Locomotive  is  built  to  render  full  value  in  service,  and 
with  reasonable  care  and  attention,  will  do  more  than  is  expected  of  it. 
In  191 2,  these  Works  built  for  the  Southern  Pacific,  ten  Pacific  Type  Loco- 
motives, which  have  been  in  constant  use  since  that  time  between  New 
Orleans  and  Houston.  The  following  self-explanatory  table,  showing  mile- 
age records  for  these  locomotives  for  the  first  five  months  of  this  year, 
proves  that  .       . , 

Baldwin  Locomotives  Represent  the  Standard  of  Excellence 

MILEAGE    PACIFIC    TYPE    LOCOMOTIVES 


Year 

1921 

January 

February 

March 

April 

May 

Locomotive 

900 

10,722 

10,877 

6,709 

10,036 

10,803 

4< 

901 

2,918 

146* 

* 

. . .  .* 

1,315 

« 

902 

8,954 

10,366 

10,545 

10,669 

11,738 

« 

903 

9,022 

7,844 

10,477 

8,699 

7,587 

« 

904 

9,427 

9,546 

10,804 

9,029 

8,939 

« 

905 

7,047 

554* 

10,989 

11,575 

11,461 

« 

906 

11,274 

10,405 

10,939 

11,320 

11,109 

it 

907 

10,152 

10.475 

9,610 

10,953 

10,682 

« 

908 

10,351 

11,170 

10,948 

9,005 

8,270 

i< 

909 

10,218 

10.672 

•In  Shop 

10,798 

5,835* 

9,659 

THE  BALDWIN  LOCOMOTIVE  WORKS 
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Better  Locomotive  Performance 

from  Existing  Equipment 

Greater  mileage  between  shoppings — more  comfort  ble  riding  action  on  curves,  less  curve  drag,  lower 
fuel  consumption,  no  climbing  the  rails — PLUS  an  increase  in  the  life  of  rails  on  curves  from  15  to 
450"^;,  increase  in  the  life  of  switch  points,  fewer  d  railments.  and  a  reduction  in  flange  wear  on  car 
and  tender  truck  wheels. 

All    these   are    obtained    by    installing    the 

DETROIT         V 

Automatic  Flange  Oiler 

on  your  locomotives.  This  oiler  delivers  oil  to  th;  flange  of  the  driving  wheels  thereby  reducing  the 
friction  between  the  flange  and  the  inner  edge  of  the  ball  of  the  rail.  The  oil  acts  as  a  separating 
material,  preventing  the  rail  from  cutting  into  the  flanges  and  vice  versa,  thereby  creating  a  saving 
of   both   the   flanges  and   the  rails. 

The  important  and  exclusive  feature  of  the  Detroit  Flange  Oiler,  one  that  is  necessary  to  effect  maxi- 
mum economy  is  the  automatic  principle  of  feeding  the  oil  to  the  flanges  in  just  the  amount  required, 
and  at  a  time  when  it  is  most  needed. 

The  Detroit  is  entirely  independent  of  air.  steam  cr  mechanical  control  of  any  kind — it  is  entirely 
automatic,   starting  and   stopping   with   the   locomotive. 
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Mileage  Records 


Prove  the  Value  of  Pacific  Type  Locomo- 
tives in  Heavy  Express  Passenger  Service 


":     ■     SOUTin:K\    I'ACiKlC   LOC  (  )M(  »T1\  I.    \().  ^)0.   WITH    SLXSI    r    LIMITED 

BALDWIN    l^icific  Type   L()C()m;)tives,  built  for  the  Southern  Pacific 
Lines  and   placed  in  service  durini^  August  and  September.  191  2.  con- 
tinue to  perform  the  work  always  expected  of  them. 

Kverv  Baldwin  Locomotive  is  built  to  render  full  value  in  service,  and 
with  reasonable  care  and  attention,  will  do  more  than  is  expected  of  it. 
In  igi2,  these  \\^)rks  built  for  the  Southern  Pacific,  ten  Pacific  Type  Loco- 
motives, which  have  been  in  constant  use  since  that  time  between  New 
Orleans  and  Houston.  The  following  self-explanatory  table,  showing  mile- 
age records  for  these  locomotives  for  the  first  five  months  of  this  year, 
proves  that 

Baldwin  Locomotives  Represent  the  Standard  of  Excellence 


C 


MIL1-: 

AtiH     I'ACIl- 

ic  TN  it: 

iJ)C().M< 

)T1\  i:.s 

Year    192 

1 

Januarv 

Filnuarv 

March 

April 

Mav 

Locinuotivc 

900 

10.722 

1(1.877 

(),709 

1  (),(!.><) 

10.80.> 

-■"..•'- 

901 

2,918 

UO'^ 

* 

* 

1,315 

-•' 

902 

8,954 

1(1. .iO() 

lo',545 

10.60'' 

11.738 

•r 

90.^ 

9,022 

7.844 

10.477 

s^og*^ 

7..=^87 

-  "    ' 

904 

9.427 

9.54() 

10,804 

9,029 

8.939 

*♦ 

905 

7.047 

554* 

10,' '89 

11,575 

11.461 

«< 

9()() 

11,274 

10.405 

1().9.W 

11..U0 

11,109 

kk 

907 

10.152 

10.475 

9.010 

1(».95.? 

10.082 

<• 

908 

HU51 

11,170 

10.948 

9.0(15 

8.270 

**\ 

909 

10,218 

1(1.672 

•III    .sli..i> 

10.798 

5,835* 

9,659 

THE  BALDWIN  LOCOMOTIVE  WORKS 
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ELVIN 


MECHANICAL  STOKERS 

'  ,  Are  easily  and  economically  installed. 

'■::0^-:J%    They  run  quietly,  do  their  work  efficiently,  and  ^c: u:^^ 

;';Vj.; '  ■:    are  easily  operated  without  frequent  adjustments 

;;  :\  ;■    regardless  of  sizes  of  coal  being  fired.  ■-    ^  ■/■ 

^■:':%?-'C    If  you  will  investigate  their  performance,  you 
i v^  :'^/ •:   will  be  convinced  of  their  superiority. 

May   We  Show  You? 

ELVIN  meX;hanical  stoker  company 

50  ChurclrSt.  \  New  York 


k  ■:. 


:irst. 
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THE  principles  of  ALCO  Engineering 
skill  have  been  applied  in  the  design 
and  construction  of  these  Rotary  Snow 
Plows. 

Simplicity  is  a  dominant  feature,  permit- 
ting strength  and  durability  to  a  marked 
degree. 

Weak  points  that  have  developed  in  earlier 
type  rotary  plows  are  overcome  in  this 
one — danger  to  equipment  and  men  under 
the  most  adverse  conditions  is  eliminated. 
The  rapid  removal  of  snow  of  any  depth 
or  character  is  performed  easily  and  with 
absolute  safety. 

Several  Plows  are  now  ready  for  immediate 

shipment. 

The  American  Locomotive  Co. 

30  Church  Street,  New  York  City 
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ELVIN: 

MECHANICAL  STOKERS 

Are  easily  and  economically  installed. 

They  run  qiiicth,  do  their  work  efficicnth ,  and 
are  easily  operated  without  frequent  adjustments 
regardless  of  sizes  of  coal  being  fired. 

If  yon   will   investigate  their   performance,   you 

will  be  convinced  of  their  superiority.  _  . 

May    Up   Shotv    You? 

ELVIN    MECHANICAL    STOKER    COMPANY 

50  Church  St.  New  York 
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THE  principles  of  ALCO  Engineering 
skill  have  been  applied  in  the  design 
and  construction  of  these  Rotary  Snow 
Plows. 

Simplicity  is  a  dominant  feature,  permit- 
ting strength  and  durability  to  a  marked 
degree. 

Weak  points  that  have  developed  in  earlier 
type  rotary  plows  are  overcome  in  this 
one — danger  to  equipment  and  men  under 
the  most  adverse  conditions  is  eliminated. 
J  The  rapid  removal  of  snow  of  any  depth 
or  character  is  performed  easily  and  with 
absolute  safety. 

Several  Plows  are  now  ready  for  immediate 

shipment. 

The  American  Locomotive  Co. 

30  Church  Street,  New  York  City 
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BARCO  Power 


■?  ■■..■ 


Why  Pay  Good  Money  For  A  Power  Reverse  Gear 

unless  you  are  sure  it  will  do  all  that  a  Power  Reverse  Gear  should 

•     do. 

'    Examine    the    mechanical    construction    and    materials    used    by 

BARCO,  then  test  the  BARCO  in  actual  service  or  have  your  ex- 

^    perts  observe  the  actual  operation  of  BARCO  Gears  on  other  roads. 

:     ROUNDHOUSE  AND  TERMINAL  CONGESTION  AND  FUEL 

i  CONSERVATION  are  two  important  railroad  problems.  BARCO 
Pow^er  Reverse  Gear  w^ill  relieve  the  former  and  materially  assist 
the  latter. 


%■: 


//  "Ul 
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Reliability 


Economy 


Irreversible  worm  automatically 
holds  Gear  in  position  indicated  by 
quadrant  lever  in  cab.  Cannot 
creep. 

Requires  no  special  lock  or  bal- 
anced pressure.  Not  dependent  on 
gdr.  May  be  used  with  either  air  or 
steam. 

No  special  piston  packing — uses 
cast  iron  snap  rings. 

Nickel  steel  forgings  and  electric 
steel  castings  take  all  strains  and 
eliminate  w^ear. 


Air  or  steam  used  only  to  move 
Gear.  Not  used  to  hold  Gear  in 
adjustment.    >* 

No  roundhouse  maintenance.  No 
piston  rod  packing  to  maintain. 
No  special  piston  packing  to  re- 
place. Large  saving  in  fuel  due  to 
to  fact  that  Gear  does  not  allow^ 
point  of  cut  off  to  vary  from  posi- 
tion indicated  by  quadrant  lever  in 
cab.  \;{]-:.r:y-;fr:^y: 

Eliminates  Wearing  of  corruga- 
tions in  cylinder  as  pistons  cannot 
float.       ^    V  ^ 
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Barco  Devices 


Why  Pay  Good  Money  For  A  Power  Reverse  Gear 

unless  you  are  sure  it  will  do  all  that  a  Power  Reverse  Gear  should 

do.  B 

Examine    the    mechanical    construction    and    materials    used    by 
BARCO,  then  test  the  BARCO  in  actual  service  or  have  your  ex 
perts  observe  the  actual  operation  of  BARCO  Gears  on  other  roads. 

ROUNDHOUSE  AND  TERMINAL  CONGESTION  AND  FUEL 

CONSERVATION  are  two  important  railroad  problems.  BARCO 
Power  Reverse  Gear  will  relieve  the  former  and  materially  assist 
the  latter. 


"^ 
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Reverse 


Gear 


Barco  Devices 


! 


Reliability 


Economy 


Irreversible  Avorm  automatically 
holds  Gear  in  position  indicated  by 
quadrant  lever  in  cab.  Cannot 
creep. 

Requires  no  special  lock  or  bal- 
anced pressure.  Not  dependent  on 
air.  May  be  u^ed  vv^ith  either  air  or 
steam. 

No  special  piston  packing — uses 
cast  iron  snap  rings. 

Nickel  steel  forgings  and  electric 
steel  castings  take  all  strains  and 
eliminate  wear. 


Air  or  steam  used  only  to  move 
Gear.  Not  used  to  hold  Gear  in 
adjustment. 

No  roundhouse  maintenance.  No 
piston  rod  packing  to  maintain. 
No  special  piston  packing  to  re- 
place. Large  saving  in  fuel  due  to 
to  fact  that  Gear  does  not  allows 
point  of  cut  off  to  vary  from  posi- 
tion indicated  by  quadrant  lever  in 
cab.  .'"■■':..■-"■  r:'. 

Eliminates  vsrearing  of  corruga- 
tions in  cylinder  as  pistons  cannot 
float. 


^ 
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Adaptation      of     the      Duplex 
Stoker    to    one    of    the    eleven — 


—M  ikado    type    engines     last 
bought  by  the  Cent!  RJl.  of  N.  J. 


DUPLEX  STOKERS 


are 

ALWAYS 

READY 

to  go 


Duplex  Stokers  not  only  run  from  shop- 
ping to  shopping  of  the  locomotive,  but 
are  always  ready  to  go  when  the  loco- 
motive is.  This  is  a  paramount  qualifica- 
tion of  a  successful  stoker  and  is  fully 
possessed  by  the  Duplex  Stoker  because 
of  its  correct  design,  rugged  construction 
^nd  careful  workmanship.  That's  why 
we  have — 


Over  4,500  of  our  Stokers  in  Service  on  76  Railroads 


Locomotive  Stoker  Company 


•-.-.«;- ■• 


50  CHURCH  STREET 
NEW  YORK 


Main  Office  and  Works 
Pittsburgh,  Pa. 

MUNSEY  BUILDING 
WASHINGTON,  D.  C. 


RAILWAY   EXCHANGE 
CHICAGO,  ILL. 


Duple  X  Stokers 
Distribute\.4he  — 


— Coal  Uniformly 
and  Economically 
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BRAKE  CYLINDER  PACKING  CUPS 


' '.  V 


May  Be  Adequately  Lubricated 


The  lubrication  of  brake  cylinders 
with  a  suitable  grease  is  an  absolute 
requirement  for  satisfactory  and  eco- 
nomical operation. 

Here  are  three  reasons  why  it  is  es- 
sential : 

1.  Eliminates    rust,    thus    insuring 
^~^  ■  "'       the  serviceability  of  the  cylinder 

and  maintaining  a  smooth  bear- 
ing surface  that  prevents  undue 
wear  on  the  packing. 

2.  Fills  up  minute  grains  and 
abrasions  in  the  cylinder  wall, 
affording  further  assurance 
against  air  leakage  and  retain- 
ing maximum  pressure  on  the 
piston. 

3.  Reduces  friction  loss. 

The  new  WABCO  Packing  Cup  was 
developed  to  encourage  these  condi- 
tions by  imposing  no  restrictions  on 
the  Railroads  as  to  the  kind  or  quan- 
tity of  lubricant  that  should  be  used 


in  favor  of  the  cup  and  to  the  detriment 
of  the  cylinder. 

The  WABCO  Cup  is  made  of  a  spe- 
cial composition,  a  new  material  of 
great  wearability,  which  is  oil  and 
grease-proof  and  which  is  not  injured 
in  the  slightest  by  any  known  brake 
cylinder  lubricant.  Moreover,  WABCO 
Cups  can  be  cleaned  cheaply  and 
quickly  with  such  available  solvents  as 
gasoline,  kerosene  or  benzine. 

WABCO  Cups  also  claim  the  dis- 
tinction of  unimpaired  serviceability 
under  the  highest  and  lowest  cylinder 
temperatures  met  in  actual  train  op- 
eration, and — 

They  are  so  sturdy  and  resilient  that 
they  cling  tightly  against  the  cylinder 
wall  without  artificial  support,  thereby 
doing  away  completely  with  expander 
rings. 

WABCO  implies  ECONOMY. 


Send  for  Circular  Notice  1069 


Westinghouse  Air  Brake  Co. 

O    General  Office  and  Works.  Wilmerding,  Pa.    O 

NewYork       Wishington       Pittsburgh       Chicago       StLouis       SanFrancisco 
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DUPLEX  STOKERS 


are 

ALWAYS 

READY 

to  go 


1  )ui)lc'X  Stdkcrs  not  only  run  fruni  sliop- 
pini;'  l<)  shoppin.i^  of  the  Inconintive,  but 
arc  always  ready  l<>  JL;n  when  the  loco- 
motive is.  This  is  a  paramount  (jualitlca- 
tinn  of  a  successful  stoker  and  is  fully 
possessed  1)\'  the  1  )iiplex  Stoker  hecausc 
of  its  correct  desij^ii.  rujT^ij^ed  construction 
and  careful  workmanshi]).  I'hat's  why 
we  have — 


Over  4,500  of  our  Stokers  in  Service  on  76  Railroads 


Locomotive  Stoker  Company 


50  CHURCH  STKEFT 
NEW   YORK 


Main  Office  and  Works 
Pittsburgh,  Pa. 


Duplex  Stokprs 
Distribute     the  — 


RAILWAY    EXCHANGE 
CHICAGO,  ILL. 


MIINSEY   BUILDING 
WASHINGTON,  I).  C. 


— Coal  Uniformly 
and  Economically 
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BRAKE  CYLINDER  PACKING  CUPS 


May  Be  Adequately  Lubricated 


The  luLricatioii  uf  I)rake  cylinders 
with  a  suitable  j;rease  is  an  absolute 
requirement  for  satisfactory  and  eco- 
nomical operation.- 

Here  are  three  reasons  why  it  is  es- 
sential : 

1.  I'.liniiiiati'S  rust,  tlni>  insuring 
the  serviceability  of  the  cylinder 
and  maintaining  a  smooth  bear- 
ing surface  that  prevents  undue 
wear  on  the  packing. 

2.  I-ills  up  minute  grains  and 
al>rasions  in  the  cylinder  wall, 
affording  further  assurance 
against  air  leakage  and  retain- 
ing   maximum    pressure    on    the    .       . 

piston. 
^.     Reduces  friction  loss. 

The  new  WWBCO  Packing  Cup  was 
developed  to  encourage  these  condi- 
tions by  imposing  no  restrictions  on 
the  Railroads  as  to  the  kind  or  quan- 
tity of  lubricant  that  should  be  used 


in  favor  of  the  cup  and  to  the  detriment 
of  the  cylinder. 

The  WABCO  Cup  is  made  of  a  spe- 
cial composition,  a  new  material  of 
great  wearability,  which  is  oil  and 
grease-proof  and  which  is  not  injured 
^n  the  slightest  by  any  known  brake 
cylinder  lubricant.  Moreover,  WABCO 
Cu]>s  can  be  cleaned  cheaply  and 
quickly  with  such  available  soKents  as 
gasoline,  kerosene  or  benzine. 

WABCO  Cups  also  claim  the  dis- 
tinction of  unimpaired  serviceability 
under  the  highest  and  lowest  cylinder 
temperatures  met  in  actual  train  op- 
eration, and — 

They  arc  so  sturdy  nnd  rvsilivnt  that 
thrv  rlitifi  tightly  aftain.st  the  cylinder 
nail  tvithnut  artificial  support,  thereby- 
doing  rnvny  completely  uith  expander 
rings. 

WABCO  implies  ECONOMY. 


Send  for  Circular  Notice  1069 


Westinghouse  Air  Brake  Co. 

@     General  Office  and  Works,  Wilmerding,  Pa.     ® 

New  York        Washington        Pittsburgh        Chicago        St.Louis       San  Francisco 
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For  Every  Railway  Requirement 
t  6      -A  Galena  Lubricant 


The  constantly  growing  demand  for  Galena  products 
for  shop  and  miscellaneous  lubrication  is  conclusive 
proof  of  their  exceptional  quality  standard  and  ability 
to  deliver  the  high  class  service  that  characterizes 
Galena  Oils  in  the  lubrication  of  rolling  stock. 


Galena  Black  Machinery  Galena 

Galena  Red  "B"  Machinery  Galena 

Galena  Dynamo  Oils  Galena 

Galena  Flange  Oils  Galena 

Galena  Turbine   Oils  Galena 

Galena  Gear  Grease  Galena 

Galena  Air  Tool  Grease  Galena 

Galena  Cable  Grease  Galena 

Galena  Perfection  Compound  Galena 

Galena  Lubricating  Grease  Galena 

Galena  Pinion  Grease  Galena 

Galena  Soluble  Drilling  Galena 


Hydraulic  Jack 
Crank  Case 
Dry  Air  Pump 
Rope  Oil 
Solidified  Oils 
Thread   Cutting 
Tempering    Oil 
Air  Tool  Oil 
Ball  Bearing  Oil 
Slushing  Grease 
Ball  Bearing  Grease 
Belt  Chain  Grease 


Each    a    Galena    product, 

^'Z;':.  ';■}:'.. y  made  especially  for  the 
use  indicated — a   guaran- 

^ ^^' ;[:^-::./:t,  tee  of  satisfactory  and  eco- 
nomical service. 

'^Galena  Quality  Is  Our  Bond  and  Your  Security  F' 


^futmmmmm 


<Cj'^^^^i^jBZfT^::<f^^^'^-~ 


■dBm 


JBZf  IF^^,"'^^  JL  C^  JH2f  -^1 


Galena-Signal  Oil  GDrnpany 

New'Vbrk  Franklin,  Pa.  Chicago 

•  and  oiflcGS  in  principal  cities  » 
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THE  OHIO  INJECTOR 


STANDARDS  "A,"  "B"  and  "98'V 


■  »  '..         .'V 


J.  ■ 


Simple  in  construction,  easily  taken  apart  for  cleaning,  fewer 
parts  with  corresponding  reduction  in  cost  of  repairs.  . 

Look  for  the  name  OHIO  on  the  body  and  repair  parts.    Not 
genuine  unless  so  marked. 


MANUFACTURED     BY 


THE  OHIO  INJECTOR  COMPANY 

OF     ILLINOIS  -i^:^-:;:: 

1437  Monadnock  Block  CHICAGO,  ILLINOIS 
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Moving  Materials  Efficiently  in  the  Shops 


Material 


Th^  economical  handling  of  materials  is  a  big  item  in 
railway  shop  management.  Any  way  in  which  an  apev- 
ation  can  be  shortened  or  made  more  efficient  is  of  utmost 
importance.  Material  Handling  Cyclopedia  can  be  of 
the  greatest  assistance  in  determining  what  devices  you 
can  use  to  supplement  those  you  now  have  or  contemplate 


using. 


850  pages 
Size  9  X   12   inches 
-,  .        .      .             Over   IJSM  Illustrations 
nee  in  heavy   buckram   binding:  $1».W 
Price   in  full   leather  bindingr $15.00 


Advantages  of  Comparison 

It  is  possible  that  a  totally  different  industr}-  has  devel- 
oped the  equipment,  that,  with  slight  modification,  would 
mean  a  great  saving  to  you.  It  is  certain  that  the  best 
devices  and  methods  adapted  to  the  railway  field  are 
carefully  described  and  illustrated.  Glance  over  the  con- 
tents of  the  Technical  Section  as  given  below.  Note  the 
broad  scope  of  the  accumulated  facts  and  consider  the 
possibilities.  Bear  in  mind  that  the  book  was  written  to 
aid  live  executives  in  cutting  overhead  costs.  You  know 
how  important  that  is  right  now. 

Avoid  Costly  Elxperiments 

A  half-page  in  the  Cyclopedia  may  contain  enough  solid 
information  to  save  you  thousands  of  dollars,  just  as  simi- 
lar facts  have  performed  that  service  for  others.  Verify 
these  statements  and  go  thoroughly  into  this  vitally  im- 
portant end  of  your  business  with  the  book  before  you.  It 
costs  but  a  stamp  to  do  it.  The  coupon  below  is  for  your 
convenience — take  advantage  of  our  approval  offer,  now. 


CONTENTS  OF  THE  TECHNICAL  SECTION 


1.  Elevators  of  cage  and  platform  types,  including  the  ordinal  y  freight 
elevators  as  used  in  factories,  side- walk  elevators:  large  elevators  for 
wagons,  carriages,   automobile,  and   railroad  cars;   and  dumbwaiters. 

2  Conveyors  for  handling  material  in  bulk  and  also  in  package 
or  piece  of  various  types,  such  as  gravity  roller  and  chute,  belt, 
push  bar,  iltg'ht,  platform,  aprcn,  current  (compressed  air.  vacuum 
or  steam  jet),  bucket  (whether  used  for  moving  material  horizontally 
or  essentially  vertically  for  elevating)  and  varicus  special  forms 
such  as  portable  wagon  loaders. 

3.  Cranes  of  the  many  different  forms,  including  derricks.  Hoists 
of  the  cLain  block,  pneumatic  cylinder,  air  motor  and  electric  motor 
types.      n«s'.ing  engines,   winches,   etc.,   driven   by   steam   engines,   air 


FREE  EXAMINATION  COUPON 

SIMIIONS-BOARDMAN  PUBF-ISHINC,  CO.  Cress  off  binding 
Book  Service  Department  you  do  NOT  desire. 

Woolworth  Building,  New  York.  N.  Y. 

T>i  „^ I  ,„„  , ,„  ;„  ,1.^  Buckram  binding  $10  00     „t    ., 

Please  send  me  a  copy  in  the  r  p-.j^.r  ••         j  e  nn     of    Ma- 

terial Handling  Cyclopedia,  without  expense  to  me.  If  after 
having  examined  the  Ixok,  I  wish  to  retain  it  I  will  send  you  my 
check    .ifter    10    days. 


Name 


Addrc»k 


»  •  •;!?■*  •••?>• 


»'  b  •  «•'.•  •*•  4  4  »#>  ■ 


!.«•••»•««« 


City 


--».*.•*■«■♦ 


Pcsition 


Co 


C7-12 


motors,  internal  combustion  engines  and  electric  motors  are  all 
covered. 

4.  Material  handling  vehicles  and  equipment  (track  and  track- 
less), including  the  devices  used  in  industrial  transportation  from 
the  simple  types  of  hand  trucks  up  to  and  including  motor  trucks  and 
trailers,  together  with  industrial  and  cable  railways  with  their  equip- 
ment of  cars  and  locomotives  of  the  many  types  employed. 

5  Overhead  carrier  systems,  including  cableways  and  telphers. 
The  load  may  he  carried  by  one  or  two  rails  which  include  miscel- 
laneous equipment  and  combinations  of  various  devices  used  in 
handling  rystems  of  various  industries. 

6.  All  other  material  handling  machinery  presented  in  a  similar 
manner,  bringing  home  to  every  user  of  the  book  the  importance 
of   mechanical   handling   methods   to   cut   costs. 

In  addition,  the  Cyclopedia  includes  a  Definition  Section  of  ISO 
papes  which  defines  and  describes  Material  Handling  Systems  and 
their  parts.  A  Catalog  Section  of  150  pages  provides  live  data  and 
descriptions  of  various  devices  with  the  names  of  their  manufacturers. 
The  three  sections  are  cross-referenced.  There  is  also  a  Directory 
of  Products,  A  Trade  Name  Index  and  an  alphabetical  Index  of 
Manufacturers. 


Simmons -Board  man 
Publishing  Company 


Book  Service  Dept. 
Woolworth   Bldg. 
Now  York,  N.  Y. 


34  Victoria  St. 

Westminster,  S.  W.  1. 

London,   EnfflMad 
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One  Man  In 
Five  Minutes 


— can  dismantle  and  inspect  tnis 
wonderful  headlight  and  gen- 
erator. Many  of  America's  belst 
railroads  are  wise  to  the  great  ef 
ciency  and  economy  of 


V  -, 


Electric  HeadDghls  and  Turbo  Generators 


"There's  no  trouble,  no  mainte- 
nance, and  a  better  light  with  the 
Sunbeam  Headlight,"  says  an 
eastern  General  Roundhouse 
Foreman. 


Improvements    ^ : :  • 

Ball  bearings  with  constant  and 
never- failing  lubrication.  Com- 
pact, dust-proof,  rigidly  con- 
structed. No  ruinous  vibration  of 
globe.  Improved  focusing  device 
and  lamp  support. 

Very  economical  on  steam.  Sim- 
plicity itself,  and  there's  no  neces- 
sity to  lay  up  an  engine  for  head- 
light inspection  where  the  Sun- 
beam is  used. 

Write  for  full  particulars,  free 
Headlight   Instruction   Book,   etc. 


SUNBEAM  ELECTRIC  MANUFACTURING  CO. 

(Formsriy  Schroeder  Headlight  and  Generator  Co.) 

EVANSVILLE  INDIANA  U.  S.  A. 


America's  Foremost  Headlight  Builders  for  30  Years. 


NEW  YORK 
62  Vanderbllt  Ave. 


CHICAGO 
1051  MoCormlok  BIdg. 


ST.   LOUIS 
796  Arcade  Bidg. 


SAN   FRANCISCO 
507  New  Call  Bidg. 
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Moving  Materials  Efficiently  in  the  Shops 


Tlu'  iroiKimual  liaiullinL:  of  niatirials  is  a  l)ig  item  in 
r;ii]\va\    -lu!])  maiiaizoniont.     Any  \va\    in  which  an  oper- 

ition  can  he  shortened  nr  made  more  efficient  i>  of  utmost 
importance.  Material  Handling  (\vch)|)edia  can  be  of 
the   'greatest  a^si-taini-   in    determining   what   devices  you 

an  u-e  to  >u|>i)U'ment  tho.-e  xnu  now  liavi-  or  I'ontemphite 


;|-in'4. 


Advantages  of  Comparison 


850   paces 

Size   9   X    IJ    iiiche< 

<  >vcr   1,SM    Flhi-itr.itiotis 

rVico    in    hc.-ivv    hiickratn    biiidiiis-  $10.00 

Price    in    lull    Icatlur   l)in(Iinjr $15.00 


I;  i-  ]Hv-silile  that  a  totally  difl'ert-nt  intlu-try  ha-  devel- 
oned  the  e<iuipment.  that,  with  -liudit  modification,  would 
mtan  a  '^reat  .sivini:  to  vou.  It  is  certain  that  the  best 
drvicts  and  nuthods  adapted  to  the  railway  field  are 
.irefully(le>cril)cd  and  illu-tratcd.  Glance  ovtT  the  con- 
tents of  the  Technical  Section  as  uiven  below.  Note  the 
broad  <rapc  of  the  a(cvmiulated  facts  and  con-idcr  the 
p<;ssibilities.  Bear  in  m'nd  that  the  book  was  written  to 
aid  live  exin  utivi-  in  cuttinir  overhead  costs.  Vou  know- 
how  important  that  is  right  now. 

Avoid  Costly  Experiments 

A  half-pa.uc  in  the  (ycloiK'dia  may  contain  enough  solid 
information  to  save  you  thousand?  of  dollars,  just  as  simi- 
lar fact-  have  performed  that  service  for  others.  Verify 
these  statements  and  yo  thoroughly  into  this  vitally  im- 
l)ortant  end  of  your  busine.^s  with  the  b(K)k  before  you.  It 
costs  but  a  stamp  to  do  it.  The  coupon  below  is  for  your 
convenienie— t.ike  advantage  of  our  approval  offer,  now. 


CONTENTS  OF  THE  TECHNICAL   SECTION 


1.  J''U-vatvrs  (if  CISC  anil  iilatf<<rni  t>pt-.  imrlitiling  tiie  ordinal  y  freiplii 
clcva'.'  r>.  as  nsi-r!  in  faet<»rit-s.  si<ie-\valk  tli-vator-:;  lar>ie  elevators  f<ir 
\vaRun>.   caniaires..  Miltmnotnte.   and    railroad   cars;    and   diimliwaiters. 

J  (oiw.yors  for  Irandlins  niatirial  in  ludk  and  als<'  in  iiackai;e 
cr  piece  of  variou?  tyiK-s.  silch  a>  gravity  roller  anti  '  chute,  licit, 
p-usb  liar,  fli'.'bt,  platform,  apti  n,  ctirreiH  iiompressed  air.  vacinim 
or  Mean)  \<'t),-  liucket  <  a h<-tlier  u>icd  for  moving  material  liori/ontally 
or  e-'ciiiallv  vertically  for  tle\atinv;i  .ind  v;irii  us  special  liiin-i 
^-.icli    .1-   poitaldc  A\atroii   liaders. 

.<.  Cnincs  of  ilie  many  ditfcrent  !•  rms.  including'  derricks.  Iliists 
o^  ihe  c!i.iin  l.lock,  piu-umatic  cylinder,  air  inntur  and  electric  motor 
tv|ics        ll'ils'inir    tnyines.    \viiivlies,  <-te..    driven    by    steam    eiiiiines.    air 


FREE  EXAMINATION  COUPON 

SIAI.tC).\.s-BOAKDM.\.\   I'l   T.MMIIN*:  (  o  Cr.  >s  ,  IT  liindins 

Hook  Servi.c  Dtpartnunt  y.u  do  NOT  desire. 

Woohviith   *.'jildinB.   Neu    V.iU,   N.    V. 

rU.i-.    send   -re   :.   copy    m    the   1^.3,1,^.,.  ■•  ];,)(,      ot     .Ma 

tci  i.il  ll'iidl'iivr  {  ycloiicdia.  uitlioiit  expense  tc  me.  If  after 
lavirip  cNamined  the  th  ok,  I  wish  t"  retain  it  I  will  send  you  my 
check      liter     I'l    dr.ys. 


lUi'tO'-s.     iiiicrnai 
i.Mvere'd. 


ilvi-tinn     rinjnif-     and     electric     motors      are      all 


Name 
Adtirt  »» 
Cifv 

i'cMtior> 


.;.:.  State    • 


t 
I 
I 
■ 


4.  .Material  lianTlins  vehicles  and  equipment  (track  and  track- 
less), incl':<JinK  the  devices  used  in  industrial  transportation  from 
the  simple  types  of  hand  trucks  up  to  and  including  motor  trucks  and 
trailers,  ti. cither  with  industrial  and  cahle  railways  with  their  equip- 
ment  of  cars  atid   locomotives   of  the  many   types  employed. 

.^  <  ivcrliead  .arrier  -ystenis,  including  cableways  and  telphers 
The  I.  ad  may  he  carried  by  one  or  two  rails  which  include  miscel- 
!anp<ius  •••tuitiment  and  combinations  of  variiiis  (Jevices  used  in 
iiandlini;   rystems   of    v.irious   indiistri<>i. 

6.  .Ml  other  material  handling  machinery  presented  iii  a  similar 
ir.ann<r.  lirinuinc  home  to  every  user  of  the  book  the  importance 
of   mechanical    handling   niethi  ds   to   cut   costs. 

In  addition,  the  Cycl'.pidia  includes  a  Definition  J^eciion  of  150 
pa^-jes  which  I'.cliiies  atid  describes  Material  Handling  .S\ stems  and 
their  i)arts.  A  C"ataloj;  Sectii  n  of  130  pages  provides  live  data  and 
discriptions  i)f  vari'  us  devices  with  the  names  of  iln  ir  niaiuifacturers. 
The  three  .>ecti..)is  are  cross-r'ferenced.  There  is  .iK..  a  Directory 
of  rriMlucfs,  :\  Trade  Name  Index  and  an  alpliabetical  Index  of 
Manufacturers. 
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— can  dismantle  and  inspect  this 
wonderful  headlight  and  gen- 
erator. Many  of  America's  best 
railroads  are  wise  to  the  great  effi- 
ciency and  economy  of 


Electric  Headlights  and  Turbo  Generators 


"There's  no  trouble,  no  mainte- 
nance, and  a  better  light  with  the 
Sunbeam  Headlight,"  says  an 
eastern  General ;  Roundhouse 
Foreman. 

Improvements 

Ball  bearings  with  constant  and 
never-failing  lubrication.  Com- 
pact, dust-proof,  rigidly  con- 
structed. No  ruinous  vibration  of 
globe.  Improved  focusing  device 
and  lamp  support. 

Very  economical  on  steam.  Sim- 
plicity itself,  and  there's  no  neces- 
sity to  lay  up  an  engine  for  head- 
light inspection  where  the  Sun- 
beam is  used. 

Write  for  full  particulars,  free 
Headlight    Instruction    Book,    etc. 


SUNBEAM  ELECTRIC  MANUFACTURING  CO. 

(Formerly  Schroeder  Headlight  and  Generator  Co.) 

EVANSVILLE  INDIANA  U.S.A. 

America's  Foremost  HemHiiihi  Hiiilders  for  30  Yettrs. 

NEW   YORK  CHICAGO  ST.    LOUIS  SAN    FRANCISCO 

52  Vanderbllt  Ave.         1051  McCormIck   BIdg  796  Arcade   Bidg.         507   New  Call   Bidg. 
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CRANE 
PoAver  Plant  Piping   Equipment 


safeguards  the  system  from  the  expense  of  re- 
placements that  the  destructive  action  of  cor- 
rosion, expansion  and  temperature  extremes 
exact  from  materials  of  less  dependable  resist- 
ance. 


'?' 


•  f  ■ 


SALES  OFFICES.    WAREHOUSES    AND    SHOWROOMS 


WORKS:       CHICAGO    ANO    BRIDGEPORT 


BOSTON 

ATLANTIC     C 

SPRINGFIELD 

NEWARK            * 

HARTFORO 

CAMDEN 

BRIDGEPORT 

BALTIMORE 

ROCHESTER 

WASHINGTON 

NEW     YORK 

SYRACUSE 

HARLEM 

BUFFALO 

ALBANY 

SAVANNAH 

BROOKLYN 

ATLANTA 

PHILADELPHIA 

KNOXVILLE 

READING 

BIRMINGHAM 

CRANE 

■■.'■■     ■ 

LIMITED 

LITTLE     ROCK 
MUSKOGEE 
TULSA 

OKLAHOMA     CITY 
WICHITA 
ST.      LOUIS 
KANSAS     CITY 
TERRE     HAUTE 
CINCINNATI 


FOUNDCO    BY     R.     T.     CRANE,      IMS 

CRANE  CO. 

836  SO.  MICHIGAN  AVE. 

CHICAGO 


MONTRE^L.    TORONTO.    VANCOUVER.    WINNIPEG. 
CALOARV,  REGINA.  HALIFAX.  OTTAWA. 


INDIANAPOLIS 

DETROIT 

CHICAGO 

ROCKFORO 

OSHKOSH 

GRAND      RAPIDS 

DAVENPORT 

DES      MOINES 

OMAHA 

SIOUX     CITY 

MANKATO 

CRANE- 

LO 


ST.       PAUL 

SEATTLE 

MINNEAPOLIS 

TACOMA 

WINONA 
DULUTH 
FARGO 
WATERTOWN 

PORTLAND 

POCATCLLO 

SALT     LAKE     CITY 

OGDEN 

RENO 

ABERDEEN 

SACRAMENTO 

GREA'       FALLS 

OAKLAND 

BILLINGS 

SAN      FRANCISCO 

SPOKANE 

LOS       ANGELES 

BENNETT. 

LTD. 

NOON.    ENG. 

We  are  manufacturers  of  about  20,000  articles,  including  valves,  pipe  flttinsrs  and  steam  specialties,  made  of  brass  iron,  ferrosteel. 
cast  steel  and  forged  steel,  in  all  sizes,  for  all  pressures  and  all  purposes,  and  are  distributors  of  pipe,  heating  and  plumbing  materials. 


You  an  cordially  invitrd  when  in  Atlantic  City  to  tnakc  the 
Crane  Exhibit   Rooms  0105-1107  Boardwalk)  your  heid- 
quarters.     W'c  will   be  clad  to  receive 
to  you  in  our  care. 
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Dearborn  Service  Saves  Dollars 
in  Locomotive  Operation 

,-  ;..  It  is  a  case  of  real  saving,  accomplished  on  a  scale  the  ex- 
tent of  which  it  is  difficult  to  compute,  when  it  is  remembered 
that  the  savings  relate  to  such  matters  as  fuel,  lubrication, 
boiler  washing,  time  of  the  locomotive  in  service,  life  of  boiler 
tubes,  and  repair  outlay,  all  items  that  enter  into  the  daily 
operating  expense. 

With  the  use  of  Dearborn  Treatment  considerable  in- 
crease in  the  mileage  between  boiler  washings  is  accom- 
plished. This  in  turn  producesjk-saving  in  fuel,  and  boiler 
washing  expense,  and  reducf^^  time  the  locomotive  is  out 
of  service.  J  ..,,,...... 

:. .     There  is  also  a  vast  saving  in  fuel  consumption  due  to  keep- 
ing the  heating  surfaces  free  from  scale. 

In  the  prevention  of  foaming  by  the  use  of  Dearborn 
Treatment,  the  fuel  saving  is  a  large  item, — as  well  as  water 
and  lubrication, — in  addition  to  which  the  operating  condi- 
tions are  greatly  improved,  and  engines  are  enabled  to  haul 
full  tonnage  with  no  delays  because  of  foaming. 

Dearborn  methods  of  Water  Treatment  are  scientific,  yet 
simple,  practical,  and  inexpensive.  Send  samples  of  your 
bad  water  supplies  for  analysis,  and  let  us  advise  regarding 
treatment.    There  is  no  charge  for  the  analytical  work. 

Dearborn  Chemical  Company 


332  South  Michigan  Avenue 


Chicago 
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CRANE 
Po\ver  Plant  Piping   Equipment 

safeguards  the  system  from  the  expense  of  re- 
■  '...■;  placements  that  the  destructive  action  of  cor- 
rosion, expansion  and  temperature  extremes 
exact  from  materials  of  less  dependable  resist- 
ance. 


SALES   OFFICES.    WAREHOUSES    AND    SHOWROOMS 


BOSTON 

ATLANTIC      C 

SPRINGFIELD 

NEWARK 

HARTFORD 

CAMDEN 

BRIDGEPORT 

BALTIMORE 

ROCHESTER 

WASHINGTON 

NEW     YORK 

SYRACUSE 

HARLENI 

BUFFALO 

ALBANY 

SAVANNAH 

BROOKLYN 

ATLANTA 

PHILADELPHIA 

KNOXVILLE 

READING 

CIRMINGHAM 

CRANE 

LIMITED 

IITTLE     ROCK 
MUSKOGEE 
TULSA 

OKLAHOMA     CIT> 
WICHITA 
ST.      LOUIS 
KANSAS     CITY 
TEBRE      HAUTE 
CINCINNATI 


fOUNOCO     BV      R.      T.      CRANE,       I8SS 

CRANE  CO. 

836  SO.  MICHIGAN  AVE. 

CHICAGO 


WORKS^       CHICAGO 

AND    BRIOGEPO 

INDIANAPOLIS 

ST.       PAUL 

SEATTLE 

DETROIT 
CHICAGO 
ROCKFORD 
OSHKOSH 

MINNEAPOLIS 

WINONA 

DULUTH 

TACOMA 
PORTLAND 
POCATELLO 
SALT      LAKE      CII 

GRAND      RAPIDS 
OAVENPORT 

WATERTOWN 

OCDEN 
RENO 

DES      MOINES 

Aberdeen 

SACRAMENTO 

OMAHA 

&R£A*       FALLS 

OAKLAND 

SIOUX      CITY 

BILLINGS 

SAN      FRANCISCO 

MANK ATO 

SPOKANE 

LOS       ANGELES 

MONTREAL.    TORO'JTO.    VANCOUVER.     WINNIPEG 
CALGARY.  REGINA  HALIFAX.         OTTAWA 


CRANE-BENNETT,  ltd 


LOr.D-:  r 


\V.>  ar>'  iii!iiiiifa«'tUT»T<  <'\  illioiit  M.i'ii'i  ;irticl«'s.  inciinHiis  valvfs.  pipo  lUtiiiRs  iiml  ^toain  si>»'ci:ilti»s.  iikhIc  of  hra^.s   imii,  icrrost'-ol 
cast  litvj'l  amV  fi>r;r-"l  «t>-l.  in  iv!l  sizes,  lor  all  im's.-nrs  iiiul  all  i)urpos('s.iui-l  ar<'  ilistrilmtors  ofpipi-.  hcatiitRainl  pliiinluiiKinutt'rials 


Villi  ari' (.■■ir.l::illy    iin  itcil  Anlien  in  .Mlaiitif 
Cram-.  Kvrnln    K....IJ1-   'Il"5-Ilii7  Itiiafi 
<iuarifr».     Wi*  «i?l   In-  ;.lait  tn  rccrm-  a 


Decembhr,  1921 


RAILWAY    MFXHAXICAL    EXGIXEER 


95 


Dearborn  Service  Saves  Dollars 
in  Locomotive  Operation 

It  is  a  case  of  real  saviiuj,  accomplished  on  a  scale  the  ex- 
tent of  which  it  is  difficult  to  compute,  when  it  is  remembered 
that  the  savings  relate  to  such  matters  as  fuel,  lubrication. 
"  boiler  wasliing.  time  of  the  locomotive  in  service,  life  of  boiler 
tubes,  and  repair  outlay,  all  items  that  enter  into  the  daily 
fjf^i'ratuKi  ixpcnsc. 

With  the  use  of  Dearborn  Treatment  considerable  in- 
crease in  the  mileage  between  boiler  washings  is  accom- 
plished. This  in  turn  produces  a  saving  in  fuel,  and  boiler 
washing  expense,  and  reduces  the  time  the  locomotive  is  out 
of  service. 

There  is  also  a  vast  saving  in  fuel  consumption  due  to  keep- 
ing the  heating  surfaces  free  from  scale. 

In  the  prevention  of  foaming  by  the  use  of  Dearborn 
Treatment,  the  fuel  saving  is  a  large  item, — as  well  as  water 
and  lubrication, — in  addition  to  which  the  operating  condi- 
tions are  greatly  improved,  and  engines  are  enabled  to  haul 
full  tonnage  with  no  delays  because  of  foaming. 

Dearborn  mediods  of  Water  IVeatment  are  scientific,  yet 
simple,  practical,  and  inexpensive.  Send  samples  of  your 
bad  water  supplies  for  analysis,  and  let  us  advise  regarding 
treatment.    There  is  no  charge  for  the  analytical  work.      V 

Dearborn  Chemical  Company 

332  South  Michigan  Avenue    -     .  )  Chicago 
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GRE^AT    BUIIiDERS 


■t 


'A--.---.: 


..■1 


^'■:-:4; 


:y.;  .i 


■  ;.;t    .-■ 


•"•t- 


FROM  A  PORTRAIT  IN  THE  hTATIONAL  CYCLOPEDIA  OF  AMERICAN  BIOGRAPHY 


(dco.  WGStin&JlOUSQ 

It  was  George  Westinghouse  who  nettled  railroad  heads  with  his  pro- 
posal "to  stop  a  railroad  train  with  wind/'  Lack  of  imagination  among 
nis  contemporaries  was  a  great  handicap  to  his  introduction  of  the 
air-brake. 

His  real  progress,  however,  dates  from  a  trial  trip,  in  1869,  on  a  Pan- 
handle local  which  Westinghouse  had  succeeded  in  equipping  with  his 
invention  only  by  personally  assuming  responsibility  for  property  damage 
en  route.  A  crucial  test  was  fortunately  provided  when  a  wagon,  caught 
in  the  tracks  ahead,  was  saved  from  destruction  by  the  prompt  response 
of  the  brakes. 

.;:   ;  Safety  in  transportation  has  called  forth 

.■...;•,  inventive  and    manufacturing   genius 

.....';.  from    many  fields,    important   among 

:,  ;.,  "V;  •  which  has  been  the  production  of  Ten-  "■■ 

nessee  Charcoal  Bloom  Stay  bolt  Iron  for 

over  75  years. 

EwALD  Iron  Company 

LouisviiiuLi; 


I        •    ■  -.J 


NEW  YORK 


ST.  PAUL 


•■■  c 


7n7^e  Smcel844 
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Greetings 


To  all  readers  of  the  Railway  Mechanical  Engineer, 
Whom  this  holiday  season  binds  in  one  great  family,  we 
extend  the  season's  greetings.  o; 

At  this  time  let  us  forget  our  petty  differences  remem- 
bering only  that  the  best  interests  of  each  of  us  are  insepa- 
rably joined  to  the  best  interests  of  all  of  us.  ,  -r 

In  the  business  homes  of  many  of  you     •      ; ;     ^^-^  "i^^  - 

Wyandotte  Metal  Cleaner 

is  a  steady  and  faithful  worker,  while  to  others  of  you 
it  is  but  a  chance  acquaintance.  V        ;, 

But  whether  you  know  it  as  a  co-worker,  or  as  an 
acquaintance,  to  all  of  you  we  renew  our  pledge,  that  in  the 
coming  year  every  effort  will  be  earnestly  and  enthusiastic- 
ally made  to  maintain  for  it  the  same  high  standard  of  excel- 
lence as  has  characterized  it  in  the  year  just  drawing  to  a 


close. 


-V.  -v    .^ 


-  "  ,1  -■  .v 


And  it  is  also  our  sincere  wish  that  the  first 
and  each  succeeding  day  of  the  New^  Year  may 
bring  you  much  success  and  happiness. 


;...    "  ,i<.'  <" 


;  •  .;    *. 


THE  J.   B.   FORD    CO. 
WYANDOTTE,   MICH. 


■*•.•.•>■.  •.■.■1%. 
-  "•  *  '  ■  V  '  - .  ■ 


-v 


■-<•- 


, r.  ^. -    -'^ 


«*^ 


hiri  MiuK.  ]*';.' 1 


U  \i!.\\   \N      Ml  1   li  WH    \I.     iNi.lMI-.K 
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r 


Tl.iniill..imTTTrrTJ-.TrTMnn^HnriTi;irt.,r.,rrTrjjj||)m^))j^)j^pn^ 

►HUM     A     rc     --Tl-A     •     I',     r>.C     %AI,f    SAL      L*.-'.C    .    f    ,       .".  I       A*.':      .  ■, ',     [     <    r;.AF_M| 

If  \va«  r.rorj:r  \\  r>tin;^liciu?r    ulio    iirllK  i|    r;iilrii.nl  -Jk  iul-   uilh   hi*  pro. 

!>o>al    to  >lo[i  a  railr<»acl  train  willi  wind.       Lack  of  imajiiiiatifni  among 
li*  corilem|toi'aries  was  a   jxreal    luuidirap   to   lii.-   iiiti"<»(liiition   ol   tiie 
air-l»rak«'. 

His  r«'al  projirrss.  howrvcr.  dates  from  a  trial  trip,  in  IJ'.ftO.  on  a  I'an- 
liandlf  local  which  \\  «-stin^hoii-r  had  .succeeded  in  ctpiipj'inj:  with  his 
iJivcntioii  onlv  hv  personally  a.~~umin<;  rcspon-ibilitx  for  pr(ipcit\  damage 
en  route.  A  (  riK  iai  te>t  was  hirlunatel\  pro\  ided  \^  Jieii  a  \\a<:on.  lauiiht 
in  lh«'  track>  ahead,  was  slaved  from  destruction  hy  llic  prompt  rcs|ioiJse 
of  the  brakes.  . 

Stjfrty  in  trmisptiitdtuin  hds  mlhd  forth 
irmntirr  aiul  innnulnrturinii  titiuua 
/nmi  riuinv  //cA/s.  iiiijinrliuit  ainnrii^ 
ii/iirh  litis  hcfii  the  firtiilm  linn  of  TrU' 
nvssve  ('J}(irrttal  lihxtm  Stii\  bolt  Iron  for 
ill  iT  7'>  yrtirs.  '  .  i 

EwALD  Ii(tON  Company 

LoLISVlLLt. 


CHICAGO 


NKW    YOKK 


ST.  PAUL 


'InVse  Smcel844 


llHKMHKK.    1921 


iv  \rr.vv.w   MKrii wiv"  \i.   i:x(;fxi:i:k 


Greetings 


I  o  all  readers  of  tlie  Railwa)  Mechanical  I'li^ineer. 
\»h(m  this  holidax  season  hinds  in  one  ^reat  tair.il) .  we 
extend  the  season's  i^reetin^s. 

At  this  time  let  us  tors^et  our  petty  dilterences  remeiu- 
beriiiii:  oiiK  that  the  best  interests  ot  each  ot  us  are  insejxi- 
rahh  joined  to  the  best  interests  of  allot  us. 

In  the  business  homes  ot  nianxot  \()U 

Wyandotte  Metal  Cleaner 

i^  a   steadv    and   faithful    worker,   while   to  others  of   \(ui 
it  is  hut  a  chance  acquaintance. 

Hut  whether  \()U  know  it  as  a  co-worker,  or  as  an 
ac(]uaintance,  to  all  of  xou  we  renew  our  pledge,  thai  in  the 
comin<»-  \ear  e\er\  ettort  will  he  earnesth  aiu]  enthusiastic* 
all\  made  to  maintain  tor  it  the  same  \uiih  standani  ot  excel- 
lence as  has  characterized  it  in  the  \ear  iust  drawinii:  to  a 

close:  ;      '-.  '-  -  -'  '     -;■' 


.Aiui  it  is  also  our  sincere  w  ish  that  the  tirst 
and  each  succeeding  da\  of  the  New  ^  ear  ina> 
hrino:  xou  much  success  i\iu\  happiness. 


Tin    .1.  I'.,  mm)  <:»». 

W  ^  WIMITTK.    MM  H. 
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Adaptable  for  all  wrought  pipe 
purposes — dependable  under 
e      all  types  of  service  conditions 

ADAPTABLE  PIPE  is  the  kind  of  pipe  that  can  be  used  with 
good  results  on  practically  any  railway  job.  To  meet  the  require- 
ments of  different  kinds  of  work,  pipe  must  bend  and  thread  well,  be 
resistant  to  corrosion  and  stand  high  pressures,  have  clean  and  smooth 
surfaces  to  avoid  scale  troubles,  and  be  made  in  a  wide  range  of  sizes 
to  cover  all  needs. 

DEPENDABLE  PIPE  is  pipe  which  is  made  exceptionally  uniform 
by  modern  mechanical  processes — resulting  in  liigh  tensile  strength ; 
strong,  sound  welds;  even  and  closely  adhering  galvanizing,  and 
resistance  to  all  deteriorating  influences. 

There  is  a  deep-seated  satisfaction  in  using  pipe  which  works  up  well 
on  the  job  and  gives  every  assurance  of  dependable  service  when 
installed.  To  be  sure  you  get  both  adaptability  and  dependability 
in  pipe— specify  "NATIONAL"— 

The  Recognized  Standard  of  Wrought  Pipe  for  Railway  Purposes 

'J 

NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA. 

General  Sales  Offices  :    Frick  Building 

::: STRICT  :al£s '^■^"^'^■^ 


▲Uftat*        BoAton        rhiojro        Denver        I>^trnlt        New  Orlemnt       N^tr  Ynrlc        Salt  I^k"  C<tr       Phila/l*lT>hi»       ritubarsb       St.  Louis       St.  Paol 

PACIFIC  COA:>T  BEPKrsRNT ATI Vfe:8:    U.  8.  Steel  ProducU Company        San  Pranciaco        LntAncelM        PortUul        SMtUe 

KXPURT  KikPILX3ENTATIV£S:    U.  S.  SUal  ProducU  Compaaf       Kc«  York  City 


O 


.^ 


\3 


V 


V 


v^ls 


f 


rrt**- 


np*" 


.so 


r^^^' 


0^ 


vt-S 


c 


>4  > 


N 


^^^^ 


4t" 


>^'^-K 


^^r:°\l'^r 


^t.^^. 


^^-^ 


w 


■-••iv 


«^ 


Send  for  a  copy  of 
"NATIONAL"  Bulletin 
No.  6  or  No.  y  (illu- 
strated). Free,  on  re- 
quest from  any  of  the 
District  Sales  Offices  of 
Natiofial  Tube  Company. 
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DIXON'S  LOCOMOTIVE 

FRONT-END  HNISHES 


These  are  supplied  either  as  pastes  or  as  ready-mixed 
liquids.  The  ready-mixed  finishes  consist  of  pigments  and 
vehicles,  machine-mixed  in  the  proper  proportions.  They 
are  prepared  in  two  colors — a  silver  gray  and  a  dead 
black — under  the  names  of  Graykote  and  Blackote.  The 
pastes  are  furnished  in  two  standard  colors,  gray  and 
black,  for  those  who  prefer  to  mix  their  ow^n  finishes. 

Dixon  s  Locomotive  Front-End  Finishes  resist  heat 
.,  and  smoke,  do  not  crack  and  peel,  and  give  off  no  offensive 
and  dangerous  fumes  w^hen  drying. 

TTiey  provide  a  protective  coating  that  is  as  attractive 
.:  as  it  is  serviceable. 

Though  their  first  cost  is  reasonable,  their  low  up- 
keep is  of  greater  importance.     Being  so  little  affected 
by  heat,  weather  and  smoke,  their  life  is  several  times 
\  that  of  ordinary  finishes.  ■    : 

"  Samples  of  either  the  ready-mixed  or  paste  finish  in 

^  either  gray    or    black    v^ill    be    sent    free    upon    request 
toDept.  7-F.  f-  J 


--»•--    ■■>  -J 


JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  CITY,  N.  J. 
^^1^    Makers  of  Quality  Lubricants — EstahlishedJ^?   ^;^<^ 

Dixon'*    Brake    Cylinder    L.ubricant    is    unexcelled    for    lubricating:    all    parts    of    the    air    brake    systen^ 
except   the  triple  valve   slide   valve  where   Dixon's   Triple  ViJve   GrapUte  should   be  used. 
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^1  ;    1^^      The  ScuUin  Trade  Mark  K^ 

Every  casting  made  by  Scullin  Steel  Co.  bears  this  mark.  It  stands  for  the  best  product  the 
company  knows  how  to  make.     Its  presence  on  a  casting  is  a  guarantee  of  quality. 

In  its  application  to  the  principal  products,  side  frames  and  bolsters,  of  the  company's  molded 
steel  plant,  it  means  especially  careful  design,  thoroughly  tested  material  and  competent  and 
experienced  workmanship  backed  by  an  organization  and  plant  facilities  capable  of  rendering 
uninterrupted  service  or  of  meeting  emergency  demands.  v.  . 

IIS  I  Scullin  Steel  Co.    Ilr 


® 
® 


® 
® 


STEEL  PRODUCTS 


® 
® 


Main  Office  A  Works 
ST.  LOUIS 


NEW   YORK 
nSt  Grand  Central  Terminal 


^2; 

0 


CHICAGO 
Its  McCormick  Bid*. 


ST.  PAUL 
Merchants   BmUc  Bid*. 


In  it*  Rolling'  Mill  Department  the  Scullin  Steel  Co.  rolls  standard  sizes  Merchant  Bars — squares  and  rounds 
also  flats  7V^  in.  and  under;  Structural  Shapes— channels  and  beams  8  in.  and  under,  angles  up  to  C  in.,  light  rails 
up  to  $•  lb.,   auid  special  section*   on  request. 


® 
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The  Jenkins  "Diamond"  and  signature 

•an  identification  and 
a  symbol  of  service 


^a^i^^^u  ^3^ 


Jenkins  Y  or 
Blew  off  V  aires 
as  shown  here  are 
e.vtoisivcly  iiscd 
in  CO  n  n  e  c  t  i  o  n 
with  washout  sys- 
tems. Send  U  r 
literature  showing 
correct  and  de- 
pendable installa- 
timts.  Fig.  296, 
heretfith — is  Stan- 
dard Iron  Body 
pattern  for  150 
pi'tind  steam,  rr 
250  pound  water 
pressure. 


/^  ENUINE  Jenkins  Valves  are  "signed" 

— on  the  body  of  each  and  every  valve  :,. 
are  cast  the  Jenkins  Diamond  and  signature. 

To   the  man  who  knows   valves  and  their  ---^ 
requirements,  they  symbolize  valve  service  >v 
and    dependability.      For    your    protection 
Genuine  Jenkins  Valves  are  so  identified.        .:_ 

Each  Jenkins  Valve  of  every  type  is  made, 
tested    and   guaranteed    for    the    maximum 
service,  not  merely  for  the  average.     They 
are  made  of  brass,  iron,  or  steel  for  all  re- ;  ;.  _ 
quirements  of  railroad,  round  house,  power  -ii 
plant,  plumbing,  and  heating  service,  and  are  a 
obtainable    through    supply    houses    every-    W 
where.  -o.  ..  ?  \.:-     ^;.•■. 

Shown,  herewith,  are  two  Jenkins  \^alves  in  ••'- 
types  widely  used  in  railroad  work.  /;  ; 


Jenkins  "Selclo"  a 
hard    usage    valve 

Jenkins  Brass  "Selclo"  I'alve.  Fig.  357, 
fitted  with  Jenkins  renewable  disc — a  sn- 
hcrior  b'cii'cr  valre  fcr  roundhouse  .•Ven- 
ice. Installed  on  overhead  lines  in  an 
"upside  down"  position  wilt  m  t  leak  mr 
drain  on  floor.  Carries  the  word  "Sel- 
clo" on  one  side  and  the  Jenkins  "Dia- 
tncnd"  and  signature  en  the  other. 


JENKINS   BROS. 

New  York  Boetcn  Philadelphia  Chicag^o 
Montreal        London        Havana 

FACTORIES:      Bridgrcport,     Conn.; 
Elizabeth,     X.     J.;     Montreal,     Canada 


1'       -  .   ^- 


\  f     .*■.     .*.*  -V,  . 


.  .«7"^-  ■ 


*  .-^5 


\.    -       V.   ■^-•(i-,*--    **■'- 


.T".  .'*    "T;    ^nF*^ 
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The  ScuUiii  Trade  Marl 


K\«'rv  ca-^tiiiti  iiuul«*  l»y  Scullin  Strel  Co.  bears  this  mark..  It  stands  for  tlir  ln-st  product  the 
coiii{)any  knows  how  to  make.     Its  presence  ou  a  rastinj:  is  a  jiuarantee  of  quality. 

In  it>  ap|»lication  to  the  principal  products,  side  frames  and  Ixdsters,  of  the  company's  molded 
steel  plant,  it  means  especially  careful  desij:n.  thorou<xlily  tested  material  and  <ompet<'nt  and 
experienced  workmanship  backed  by  an  orjrani/.ation  and  plant  facilities  <apab!e  of  rendering 
uninterrupted  s»*rvice  or  of  meeting  emergency  demands. 

Scullin  Steel  Co. 


STEEL  PRODUCTS 


Main  Office  &  Works 
ST.  LOUIS 


NEW   YORK 
2050  Grand  Central  Terminal 


CHICAGO 
1022  McCormick  Bld«. 


ST.  PAUL 
Merchants    Bank   BIdff. 


0 


In  its  Rolling  Mill  Department  the  Scullin  Steel  Co.  rolls  standard  sizes  Merchant  Bars — squares  and  round* 
also  flats  7*2  >n.  and  under;  Structural  Shapes — channels  and  beams  8  in.  and  under,  angles  up  to  6  in.,  light  rails 
up   to   SO   lb.,   and   special    sections    on    request. 
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The  Jenkins  ^^  Diamond ''and  signature 

-an  identification  and 


JENKINS 
MARK 


;       ^e^'zAl^/lJ  0mt 


Fig.  296 

J  (■  ;/  i:  I  ;/  .v  i  •'> 
/>'/•  :c'  <  n  }  al:  c.t 
€is  slioliii  lure  >irc 
(MNviii;  (7 V  uscil 
ill  Til  >i  "  r  r  t  i  I'  II 
Ziitli  T»'ri.»7ii'/i/  svs- 
Iriiis.  ><';ii/  '  r 
Htcnitii It-  .f A(>K'Mi.< 
ii'rxi'/  U'lJ  </('- 
pnidal'li-  iiishiUj- 
ti.'iis.  i'i:^.  _•"", 
livrcuitli-—  is  StjK- 
litiiil  Iron  Hi'dy 
raltiin  I'll-  150 
/'  iiiui  striJin.  r 
250  1','IiikI  w,r('- 
f)  i.<.*//<'r. 


a  symbol  of  service 

r^\\WW\\   Jenkins    Nalvcs   arc    "signed" 

— <tn  iIk'  IxhIv  of  each  and  c\cry  \al\c 

arc  cast  the  Jenkins  I  )iani<»nd  and  siiiiiature. 

1  <»  the  man  \\h<>  kn»»\\s  valves  and  their 
re(|iiirenients.  they  syndxtlize  valve  service 
and  dependability.  I"<'r  ynnr  ])r«»tecti<Mi 
(lennine  Jenkins  \  ahcs  are  sn  identified. 

h^ach  Jenkins  \  alve  <>f  every  t\])e  is  made, 
tested  and  guaranteed  U^v  the  maximum 
service,  not  merely  for  the  average.  'J'hey 
are  made  ^^\  l)rass.  iron,  or  steel  for  all  re- 
(|uirements  of  railroad,  round  h(»u>e.  jxnver 
plant.  ])Uimbini;-.  and  heatinj^'  service,  and  are 
(»l)taina1)le  through  supply  houses  every- 
where. 

Sh<»\vn.  herewith,  are  tw(»  Jenkins  N'alvts  in 
types  widely  used  in  railroad  work. 


Jenkins  "Selclo"  a 
hard     usage     valve 

JiUilniis  Hwss  "Sch-li'i"  'fal'.c.  f-it:.  .^5". 
fittiui  with  .Irii1::it.(  rrw<  liVN'/r  Jisr — c  *(•■ 
''(■»:('«?»■  7''(  :\rr. r/i/rc  fir  ri'inidlit'itsi  mi:- 
irc.  l.U'tiiNfd  cr-  <\;  <'r/ic<:,/.  liius  in  ait 
''uf'siiie  JiKkh"  IcsUioii  '<'!!. ii  >  Imk  v.  /■ 
■liain  on  ihu'r.  i'tirriis  t'.ic  Ti  id  ".Sil- 
th-"  on  one  side  and  tlir  JfJiii IIS  "Pia- 
ni,  tid"  and  si:^V(iiii>e  .  u  the  other. 


JENKINS    BROS. 

New  Ycrk  Bostcn  Philadelphia  Chicago 
Montreal  Lcndon  Havana 


KA(  TOKIKS 
Ivlizalittli,     N. 
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Pitt,  Peiin  and  Janney  X'  Couplers 
A.  R.  A.  Standard  "D"  Couplers 


For  Cars  and  Locomotives 


A         ■  .i: 


V-- 


Pm  PIVOTED  COUPLERS 


•  •.  ■'.': 


Designed  on  Proper  Principles 

^::/>H^-^f;''^Or :"   Elspecially  f or vi^i ■■:-■:,. 


:  '.        •» 


Passenger  Train  Cars 


-  v-    **•■•.■ 


Hot  Rolled  Acid  Steel  Bars,  Forging  Billets 

{,  !M^^$BM'f-'M'--:-  fi^J^d  Ingots..; i;;':;;-';^J:i:>>':^>;0-'a-^ 


Manufactured  by: 


THE  McCONWAY  &  TORLEY  CO. 

PITTSBURGH,  PA.    ^  ;  w 


J-- ■  .- 
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Plants  Awarded  Certificates  for  the  Quarter 
Ending  Sept  30th,  1921 

Albany    Malleable  Iron  Co AIb»By  N.  Y. 

Albton  Malleable  Iron  Co Albion.  Mich.. 

Aniertcan    Malleable  Castinits  Co Marion.  O. 

Ameriran  Malleables  Co Laocuter.  N.  Y.  and  Owosao.  Ml«h. 


.South  Mlwauke*.  Wit. 

Racio*.  Wit. 

Milwaukee,    Wis. 

.W«M  Pnllman.  Chicago,  III. 

Cleveland,    O. 

.    Columbut,  O. 

Danvtlle.  III. 

.  .Dajrton,  O  and  Ironton.  O. 

.Kanua  City,  Kan. 

., Decatur,  III. 

.Philadelphia.  Pa. 


Badger  Mall**able  &    Mtn    Co 

Hell«>  Cily  >lalleable  Iron  Co 

Chain    bell    Co    

Cbirasb  Malleable  Castings  Co.  .  .  . 

Chisholm-Moore    MfR.    Co.    Th«.  .  . 

Columbus  Malleable  Iron  Co..  TbO. 

IianwUe  Malleable  Iron  Co 

I>aylon  Malleable  Iron  Co 

Dearborn  Iron  &   Power  Co 

Decatur   Matt«'able   Iron  Co 

iH-vlin    Mfn    Co  .   Thomas 

Eastern  Malleable  Iron  Co.  The  .NauKatuck.  Malleable  Iron  Work*.' 
Naugatuck.  Conn  .  Rridiieport  Malleable  Iron  Workt.  Bridge* 
port.  Tonn  ,  Troy  Malleahte  Irrn  Works.  Troy.  N.  Y.;  Wllmloc- 
(on  Malleable  Iron  Works.  Wllinlnstoa.  Del.;  Vulran  Iron 
Works.  New  Britain.  Conn. 

Erie   Malleable   Iron   Co 

Ffderal    Malleable    Co      

Fort  Pitt  MalliaMe  Iron  Co 

Fraxer  &   Jones  Co 

fleneral    Malleable   Co 

Globe  Malleable  Iron  *    Steol  Co.. 

Illinois  Malleable  Iron  Co.  - 


loM-a  .Matleahip  Iron  Co 

Kalamazoo  Malleable  IroK  Co 

l*aronia  Car  Co      

Lanrasfer  Foundry  Co    

I-ink.Belt  Co ^ 

Marion  Malleable  Iron  Works.'. 

.Moline   Malleable   Iron   Co 

National  Malleable  CmUbks  Co.  The 

Chiraico  MI  .  Indianapolis.  Ind  .  Toledo.  O..  E.  St.  Louis.  I]l. 

.W.rthern    Malleable    Iron    Co .  St     Psul    Minn. 

.Northwestern    Malleable   Iron   Co , Milwaukee   Wis. 

P'oria    .Malleable    Ca.stincs   Co      Peoria,    III. 

Pitisbnrirh  Malleable  Iron  Co Piitsburgh.  Pa. 

pre»^d  SteH  Car  Co   MrKeeit  Rorkt.  Pa:  and  Hecewlsch.  Ill 


Erie.  P«. 

West  Allis.  Wli. 
.  Pittsburgh.  Pa. 
.  .Syracuse.  N.  Y. 
...  Warren,  O. 
.    Syrncusa.  N.  Y. 

Chlcico.  111. 

Fatrfleld.  U 

Kalamazoo.  Mich. 
. .  Laconla.  N    H. 

Um^-aster,  Pa. 
IndlanaiKills.  Ind. 
...  .Marion.  Ind. 
-St    Charles.  Ill 

Cleveland.  O. 


Rhode  Island  Malleable  Iron  Works 

Rorkford    Malleable    Iron    Works 

RoKs-Meehan  Foundries.  The  ■. 

St    Louis  MalleaMe  Casting  Co ^  . . 

Saginaw   .Matleahle   Iron  Co  

Standard  Malleable  Castings  Co 

Stowell   Co  ,  The 

Symington  Co  ,  T.  H    The . 

Temple  Malleable  Iron  A  Steel  <•©.  .  . .  , 

Terre  Ha>He  Malleable  Jb   Mfg.  Co 

Timken-Detroir   Axle  Co 

Trenton   Malleable  Iron  Co,.  Tbo 

I'nlon  Malleable  Iron  Co  .  The 

I'nited  Staten  Malleable  Iron  Co..  TW. . . 

Vermilion    Malleable    Iron  Co 

Wanner  Malleable  Iron  Co 

Wi.<)ransin    Malleable    Iron  Co 

York    Mfg    Co    

ZanesTille  Malleable  Co , 


.Hfllsgrove.  R.  I. 
Rockford.   III. 

. . . .  .Chattanoofca.  Tenn. 
, St.  Louis.  Mo. 

Saginaw.  Mich. 

Terr*  Haute,  Ind. 

..South  Mnw«ukee..  Wis. 

Rochester.  N,  Y. 

Temple.  Pa. 

Tsrro  Hauto.  Ind. 

Canton,  O. 

^., Trenton.  S.  J. 

E.  Molins.  III. 

Toledo,  O. 

Hoopeston.  III. 

Hammond.  Ii^d. 

Milwaukee.    Wla. 

York.  P». 

.........  .ZanMTllta.  O^ 


/ 


:v    Pile  Driving 
with 
Certifie  dj^a  lie  ables 


The  crushing  blows  of  a  pile  driver  personify  brute 
strength  and  positive  effort  that  tolerate  no  stoppage. 
The  piercing  power  of  these  giant  hammer  blows  must 
be  maintained  whether  the  pile  is  penetrating  sand, 
clay,  hard  shale  or  solid  rock. 

Armor  Piercing  Pile  Shoes  made  of  Certified  Malleable 
Iron  take  the  brunt  of  these  terrific  shocks.  They  have 
the  stamina  to  stand  the  constant  punishment  of  pile 
driving  and  the  ability  to  resist  the  most  severe  strains 
to  which  any  material  could  be  subjected. 

Certified  Malleables  are  daily  proving  their  superiority 
as  shock  absorbers  in  the  vital  parts  of  all  classes  of 
machinery.  They  are  a  guarantee  of  definite  physical 
properties  and  should  never  be  confused  with  ordinary 
materials.  They  possess  inherent  mechanical  properties 
that  enchance  the  value  of  all  products  in  which  they 
are  used. 

■\;    ■•  Certificate  holders  listed  here  are  manufacturers  whose         .•'■  ' 

product  for  the  quarter  indicated  has  regularly  met  the  '*'   .■ 

requirements  of  the  Association.    In  the  judgment   of  -' ..-^ 

the    Association's     Consulting     Engineer,     their     plant 
practice  is  such  as  to  produce  uniform  material  of  high  ^ 

'.■'  character  and  integrity.  \',  -•.:■-'>.■ 

THE  American  Malleable  Castings  Assn. 

The  1900  Euclid  Building  Cleveland,  Ohio 
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;  Points  of  Superiority      ^r^    J 

: ,  Lessened  cost  of  upkeep^lowered  effort  of  maintenance 
— lightness  in  weight — all  brought  about  through  refine- 
ment in  design,  are  the  points  of  superiority  which  nominate 
the  HUNTOON  BOLSTER  as  the  most  satisfactory  solu- 
tion for  your  bolster  problems.  ^;>'-^^^^^^    ,  /:    '^^^ 
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0  Lined  With 


Babbixx 

Give  Better  Servic^ 


B 


ABBITT  is  recognized  as  the  standard  bearing  metal  for  car 
and  locomotive  service. 

To  secure  the  best  service,  it  is  necessary  to  grade  babbitt  to 
meet  and  stand  various  kinds  of  service. 

(irade  "L"  has  been  developed  by  Gilbert  &  Sons,  Founders, 
to  be  the  ideal  bearing  metal  for  car  and  tender  bearings. 

Each  grade  of  Gilbert  Babbitt  is  designated  by  a  letter.  In- 
variably the  composition  of  bars  bearing  a  letter  and  our  name, 
are  the  same. 

Each  grade  represents  the  best  possible  product  at  its  price,  and 
each  IS  designed  for  some  particular  service,  for  which  a  certain 
composition  has  been  proved  better  than  others. 

There's   a  metai  exactly   suited  to  each   special   purpose 
-tell     us     the     purpose     and     we'U     name     the     metal. 
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The  Design  is  Correct 


X/'ES,  the  design  of  the  Allan  Red  Metal  three  piece  packing  ring  is  mechanically  correct. 

You  will  note  on  the  sketch  that  each  of  the  segments  No.  1,  2,  and  3  has  only  a  bear- 
ing on  the  rod  of  120°  CA,  AB,  &  BC  and  that  the  points  A  &  E  segment  No.  1,  B  &  F 
segment  No.  2  and  C  &  D  segment  No.  3,  DO  NOT  intersect  the  axis  of  the  rod. 

The  Allan  Red  Metal  packing  ring  IS  NOT  an  interlocking  ring.  The  three  segments  have 
freedom  of  action  in  adjusting  themselves  to  service  wear  without  binding,  thereby  mini- 
mizing ring  breakage. 

The  alloy  used  in  our  rings  is  Allan  Red  Metal,  the  GENUINE  50%  lead  50%  copper  alloy, 
for  over  thirty  years  of  a  standard  known  for  its  wonderful  wearing  qualities  that  have  not 
been  equaled. 

IT'S  THE  METAL  IN  THE  RING  THAT  COUNTS,  counts  big  in  the  service  you  get  out 
of  your  packing  rings.  '^  \ '^v:  ■.;..-   ;>  ^    -,; 


.1  "_  •-.    , 
'      ■■-■  ?■; 


Send  for  our  quotations  on  your  Piston  Rod,  Valve  Stem  and  Air  Pump 
packing  ring  requirements^  they  will  interest  you. 


A.  ALLAN  &  SON 

Established  1891  j  •  ^ 

HARRISON  NEW  JERSEY 


. ».   •■'»   •*   ''"'^'J^y-Tt  -  •;-    :*    .^* 
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A  I*.  15 1  I   I    is  recognized  as  the  standard  hearing  metal  tor  car 
and   li  HI  inii  itive  service. 

I  ()  secure  the  he<t   service,  it   is  necessary   to  grade  hahhitt  to 
meet  and   >tanil   various  kinds  of  service. 

(iradi-    -I.-   ha>   I.een   developed   hy   ( iilhert   &   Sons,   Founders, 
t.)  i)e  the  ideal  hearing  metal  ft)r  car  and  tender  bearino-s 

i-.acji   grade   ..i    (iilhert   Bahhitt   is   designated   by  a   letter.     In- 
variably the  C(.niin,siti(m  of  bars  bearing  a  letter  and  our  name 
are  the   same. 

^  i-ach  grade  reproents  the  best  possible  product  at  its  price,  and 
each  IS  designed  lor  some  particular  service,  for  which  a  certain 
com])ositi<'in  has  been  proved  l>ietter  than  (Uhers. 

There's    a  metal   exactly    suited    to   each    special   purpose  .  *. 

-tell     us     the     purpose     and     we'll      name     the     metal.       .' 
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The  Design  is  Correct 

X/'ES,  the  design  of  the  Allan  Red  Metal  three  piece  packing  ring  is  mechanically  correct. 

You  will  note  t»n  the  sketch  that  each  of  the  segments  No.  1,  2,  and  3  has  onlv  a  bear- 
.     ing  on  the  rod  of  120°  CA,  AB,  <S:  BC  and  that  the  points  A  &  E  segment  No.   l',  B  &  F 
segment  No.  2  and  C  &  D  segment  No.  3,  DO  NOT  intersect  the  axis  of  the  rod. 

^  'J'he  Allan  Red  Metal  packing  ring  IS  NOT  an  interlocking  ring.  The  three  segments  have 
freedom  of  action  in  adjusting  themselves  to  service  wear  without  binding,  thereby  mini- 
mizing ring  breakage.  . 

The  alloy  used  in  our  rings  is  Allan  Red  Metal,  the  GENUINE  50^  lead  50%  copper  alloy, 
*  for  over  thirty  years  of  a  standard  known  for  its  w  onderful  wearing  qualities  that  have  not 
.  been   ecjualed. 

IT'S  THh:  METAL  IN  THE  RING  THAT  COUNTS,  connts  big  in  the  service  you  get  out 

of  your  packing  rings. 

Svnd  for  our  quotations  on  your  Piston  Rod,  Valve  Stem  and  Air  Pump 

packing  ring  requirements,  they  will  interest  you.  / 


A.  ALLAN  &  SON 

Established  }891 

HARRISON  NEW  JERSEY 
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A  New  Slant  on  Cause  and  Effect 


It  is  common  practice  in  these  days  of  business  skepticism  to  discount  and 
not  infrequently  hold  as  valueless  the  fundamental  truths  which  have  been, 
and  always  will  be,  the  foundation  on  which  prosperity  is  reared. 

When  times  are  good,  we  are  prone  to  either  ignore  them  altogether,  con- 
tented in  the  belief  we  will  be  blessed  with  a  continuance,  or  if  dimly 
conscious  of  their  importance,  adopt  a  "Let  well  enough  alone"  policy  and 
give  them  but  scant  consideration. 

When  times  are  bad — pessimism  pervades  the  air.  Our  inherent  w^eakness 
of  ignoring  cause — and  considering  only  effect — still  absorbs  our  attention. 

It  is  encouraging  to  find  here  and  there  a  man  who  recognizes  the  value  of 
fundamentals,  who  has  the  clarity  of  vision  to  distinguish  their  importance 
and  relation  to  business  conditions. 

Such  a  man  is  Mr.  Harold  K.  Ferguson,  President  of  the  H.  K.  Ferguson 
Company  who  has  issued  a  timely  booklet  entitled — "Advertising  and  Con- 
struction," which  convincingly  treats  on  this  vital  subject.  Mr.  Ferguson  is 
a  consistent  advertiser  in  bad  times  as  well  as  good,  for  he  believes  advertis- 
ing is  a  fundamental  of  sound  business.  In  his  booklet  he  not  only  tells  w^hy 
he  believes  it,  but  quotes  figures  that  go  far  to  prove  the  soundness  of  his 
conclusions.  He  was  induced  to  make  a  study  of  the  situation  after  reading 
a  published  report  showing  84^  of  all  business  failures  in  1920  were  of  non- 
advertising  concerns.  • 

The  emphatic  nature  of  that  percentage  caused  him  to  believe  it  would  be 
worth  w^hile  to  check  up  his  own  experiences  to  discover  w^hether  a  parallel 
truth  w^as  concealed  in  them.  The  figures  thus  obtaindd  went  far  beyond 
his  own  expectations  in  the  degree  to  which  they  compel  recognition  of  the 
pow^er  of  advertising.  His  analysis  show^ed  that  83^%  of  all  Ferguson 
factories  are  erected  for  concerns  w^hich  advertise.  _  . 


■  %  -■.?- 


That  92  3-5%  of  the  total  new^  floor  space  was  required  for  increased  pro- 
duction of  advertised  commodities — or  more  than   1 2  times  the  space  pur- 
chased   by    non-advertisers.      Stated    more  frankly — the  man  who  doesn't 
•'  advertise — doesn't  grow. 

-'"',  The  man  who  advertises  but  treats  his  advertising  as  he  does  his  vermiform 

..  appendix — forgets  it  while  comfortable  without  thought  of  its  welfare,  and 

-removes  it  at  the  first  alarming  symptom,  produces  a  cause  with  an  effect 

:  similar  to  that  once  produced  by  the  missionary  upon  the  occasion  of  his 

.■:•   first  visit  to  the  Cannibal  Islands — never  functions  quite  the  same  afterwards. 

Big  business  believes  in  competent  officials — high  salaried  salesmen  and  ex- 
pensive catalogs.  Judicious  advertising  is  just  as  productive  of  results  as 
all  three. 

V 

Simmons- BoARDMAN  Publishing  Co. 

The      House      of      Transportation 


f.-  i        V 
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THE 


CHEAPEST  and  BEST 

^      Blow  Off  GockS  J 


MODEL  BB. 


Can  be  ground  under  boiler  pressure 
with  a  wrench. 


■      -    V; 


'    ■  'V  •-  -^ 


it 


ITS 

A 
D 
V 
A 
N 
T 
A 
G 
E 
S 


:v. 


Non-freezable — as  valve  is 
mud  ring. 


MODEL  AA. 
in  the 


'* ' '  ■  *i'' .  -'.' 


■  *■ 


.;  ..-^  *:■»'. 


■■■':•  ■  f.::  \- 


A  CLEANER 

as  it  draws  water,  mud,  and  scale  along  the  mud  jing 
and  not  away  from  the  inside  sheet. 


MODEL  A. 


Simple — as  it  has  only  three  working 
parts. 


MODEL  B. 


Practically  no  repaks. 


The  Bird-Argher  Company 


New  York 


Chicago 


St.  Louis 


Cobourg,  Ont. 


no 
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The  '  'F.  B.  C.    Welded  Flexible  Staybolt 

Flannery  Bolt  Company,  P'^tsburgh.  pjnna, 


,  V .      ^.  .   '. . . 


'1'"-    r-*     '••^•■'^      -' 


*•    '  ■  •'      \ 


'■>::s  :-'. 


.   *■      ^'•.  .'  •■  * 


y 


?^^^J?}H:^v--v'i^^^V:-r>iR^^-^^^^^SMi?;^^^ 


.-ff 

i 

■;■>» 

i 


t 
i 


?     'NATIONAL" 
Quadruple  Shear  Yokes 

for  Passenger  and  Tender  Service 

;    \.      ;/    "•:"■■  PATENTKD 


Either  Coupler  or  Draft   Gear  may  be  removed  separately. 


The  National  Malleable  Castings  Co. 


CLEVELAND 
SHARON.PA. 


CHICAGO  INDIANAPOLIS  TOLEDO 

MELROSE  PARK.ILL.  EAST  STLOUIS.ILL. 


M 


•'V; 


;'V' 


^^^•>^;ga^a^;^c^>^^::?^tf>g^jga>';ig%^%^^ 
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Top  Equalizer  Truck — Clasp  Brakea 


Bottom  Equalizer — Truck — Four  Wkeel 


Bottom  Equalizer  Truck — Six   Wheel 


Commonwealth 

Passenger  Trucks 

(Patented) 

Eliminate  hundreds  of  pieces  and  greatly  reduce 
maintenance  and  operating  expense. 

They  provide  great  strength  with  flexibility, 

Perfect  alignment  of  pedestals, 

Accurately  spaced  pedestal  bolt  holes, 

Even  wear  of  pedestals,  boxes,  journals,  etc., 

And  ease  of  inspection.  -;.■.: 

Either  type  designed  for  ordinary  or  clasp  brakes. 

The  frames  are  planed  and  machined  so  they  arc 
absolutely  square;  and  remain  so. 

They  have  a  magnificent  record  of  efificient,  long 
and  economical  service  on  thousands  of  cars. 

They  provide  the  best  known  construction  for  firmly 
securing  the  axle  generator. 

They  are  strong,  light,  simple  and  durable. 

Note  the  wonderful  facility  for  obtaining  any  contour 
of  cross  members  for  clearance,  without  sacri- 
ficing strength ;  and  for  making  the  frame  mem- 
bers wide  or  narrow  to  secure  uniform  stresses. 

Commoflweaitii^  Steel  Company 

PIERCE  BUILDINC  SAINT  LOUIS 


iv  i- 


Se«»v'c^ 


STEEL 

CASTINGS 


MODERN  STEEL 
CASTING  CO 

MILWAUKEE,  WIS. 
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DART    UNIONS 


f:\ 


One  Sent 
On  Request 

Tell  Us  What 
Size  You  Want 


The  two  bronze-to-bronze  seats,  ground  together, 
make  an  accurate  fi^t  and  eliminate  all  possibility 
of  corrosion.  Extra  heavy  malleable  pipe  ends 
surmounted  by  a  heavy  swivel  tightening  nut, 
make  the  Dart  Union  a  single,  unleaking  unit. 
We'll  be  glad  to  send  you  a  Dart  Union  FREE. 
Tell  us  what  size  you  want. 

E.  M.   DART  MFG.  COMPANY 

Providence,  R.  I. 

Tlie  Fairbaalu  Co.,  Sales  AgenU 
Canadian  Factory,  Dart  Union  Co.,  Ltd.,  Toronto,  Canada 


BRAZED  SEAM 

oMms 


For 

Railroad  Men 


are  strictly  quality  oilers  built  to  give 
long,  dependable  service  under  the 
most  severe  conditions. 

If   you    are    not    familiar    with    the 
GEM  Line,  write  for  new  catalogue. 


Gem  ManuTactunn^  Co. 

PITT3BURGM,   PA. 


DeVilbiss 


Spraii-pa/ntin(j  System 


Every  Painting  Job 

DONE  faster — better — at  less  cost 

The  average  speed  of  painting  with  the  DeVilbiss  Spray- 
painting  System  is  four  or  five  times  that  of  the  hand-brush 
method. 

This  is  not  a  one-day  but  an  every-day  average. 

At  the  same  time  a  more  thorough,  more  permanent  coating 
is  applied.  Every  bit  of  surface  that  should  be  painted  is 
properly   coated   with   the  spray. 

Practically  no  more  paint  is  required  than  with  the  hand- 
brush.      Nor   is  it   necessary  to   change   paints. 

The  DeVilbiss  outfit  is  easy,  convenient  and  clean  to  operate. 
This  results  in  more  satisfactory  working  conditions  and 
in  the  work  being  kept  up  to  highest  standard. 

Whether  painting  a  car  body  and  trucks  or  a  locomotive  or  a 
stencil,  the  savings  and  advantages  are  substantially  the  same. 

Full  particulars  wilt  be  gladly  submilted.  They  will  prove 
interesting  and  profitable  to  have. 

The  DeVilbiss  Mfg.  Co. 


3694 

Detroit 

Ave. 
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Woods'  Anti-Friction 

Side  and  Center 

Bearings 


Flat  Sided  Ball 
Anti-Friction  Center  Plate 

EDWIN  S.  WOODS  &  CO. 

Transportation    Bldg.  McCormick  BIdg.         Penobscot  BIdg. 

Montr^J  CHICAGO,   ILL.  °**''^' 


THE  TYLER  TUBE 
&  PIPE  CO. 


KNOBBLED 

CHARCOAL   IRON 

LOCOMOTIVE 

BOILER    TUBES 


.■'y-.^-  ■'■  •.. 


Works  and  General  Offices: 


WASHINGTON 


PENNSYLVANIA 


You  can  depend  on 

<;.illivan  "WG-6"  Compressors 

SuUlVan      VY  ,„„,i„uously,  month 

r;\°„rL"?K'  ouf  urae™the  most  exactin,  con- 

ditions.  .    „  Jriven  compressors  (50 

These  single-stage,  be't'dnven  f^  ^^^ 

to  450  cu   ft.  «Pf 'ty  ^  oPthe  same  high  quahty 

fs^arfem^^^yeT^  S^»'°  -  "i"  ^^^  ""'""■ 
,„3oftheUtgestsi«.  ,  ^„„  „,j„,. 

SULUVAN    MACHINERY    COMPANY 

409  Gas  Bldg- 


ments.  enecial 

castings  for  particular  J- ,T4UT"«r' 
degree  of  strength  or  of  «s'*«?^  produced  with 

««en::U«"'  -"^^ '^•-  ""'^^ 

rS.e1u^os:s  tley  are  to  serve. 

PELTON    STEEL    CO. 

Knows  how  to  n-'ke  *"" 
Makes  them  «•"»  W    production 


114 


.RAILWAY    MECHAJ^ICAL    ENGL\EER 


December,  1921 


The 
Railway 
Materials 
Company 

Steel  Back 

Brake  Shoes 

1900 
Wrigley 
Building 
CfflCAGO 

Singer 
Building 

NEW  YORK 

IN  WINTER 

When  All  the  Doors  Are  Closed 

and  all  the  windows  are  shut,  you  must  rid  your 
roundhouse,  machine  shop,  and  freight  houses  of 
fumes,  gases,  steam  and  smoke  and  maintain 
thorough    ventilation. 

The  "GLOBE"  produces  a  continual  exhaust  irre- 
spective of  weather  conditions.  It  is  economical  in 
first  cost,  simple  and  rugged  in  construction,  easily 
applied,  and  no  moving  parts  make  maintenance 
expense  nil. 

Full  details  will  he  sent  on  request  to  Dept.  X. 

Globe  Ventilator  Company 

Troy,  N.  Y. 


r 


i' 


TuIm    Cleftnen). 

Aroh  TubM, 

National   Tnbe   Co. 
Parkeabnrg   Iron  Co. 

Arehitectnrml    Iron. 
Page  Steel   A  Wire  Co. 

Aali  Paaa.  Oast  StMl. 
Commonwealth    Steel    Co. 

Automatic  Chucking  and 
Turning:  Machines  —  (See 
Lathes,  Automatic  Chuck- 
ing  and   Turning). 

Automatic  Connectors  —  (See 
Connectors    Automatic. 


Automatic  Lever 
(See  Chucks, 
tion). 


Chucks  — 
Quick    Ac- 


..k.uo.tiuu     XUOl    Co. 


Beltinr,     SUent     Chain— (8a« 
Chain  DriT*). 


Bench  Leiv. 
Brown  St  Sbarpe  Mfg. 


do. 


Bendinr  Kachlnei,   Hand  and 
Potrar, 

Nllea-Bement-Pond   Co. 
Hlllea  &  Jones  Co. 
Ryerson  &  Son,  Joa.  T. 
Sellers  A  Co.,    Wm. 
Underwood  Corp.,  H.   B. 
Watson-Still  man  Co. 

Bending  Xachinea,  Hydranllo. 
Chambersburg      Engineering 

Co. 
HjdrauUc    PrPts    Mfg.   Co. 
Nlles  Bement-Pond    Co. 
Ryerson  &  Son,  Joa.  T. 
Watson-Stillman   Co. 


L«ndia   Machine  Co.,    Inc. 
NUes-Bement-Pond    Co. 
National    Mchy.    Co.,    The 
Newton  Machine  Tool  Co. 

Bolta  and  Huts. 
National  Acme  Co. 
Ryerson   &  Son.   Joa.  T. 
Steel  Car  Forge  Co. 

Bond  Wires, 
Page  Steel  A  Wire  Co. 

Boring   Ban. 

Glsholt    Machine    Co. 
Williams,  J.  H..  A  Co. 

Boring  Bars  Loco,  Cylinder 
— (Seo  Bering  Maohinas, 
Fortahle). 

Boring  and  Drilling  Machines, 
Horizontal. 
Betts   Machine   Tool    Co. 
Gisholt    Machine   Co. 


Betts   Machine  Co. 
Biillnrd   Miuhinp  Tool  Co. 
Cincinnati    Planer   Co. 
Colbum  Machine  Tool  Co. 
Glsholt    Machine    Co. 
Newton        Machine         Too\ 

Works. 
Nlles-Bement-Pond   Co. 
Ryerson  &  Son,  Jog.  T. 
Sellers  &  Co..   Inc.,  Wm. 

Boring  Tools, 

Glsholt   Machine  Co. 
Morse  Twist  Drill  A  Mach. 

Co. 
Williams,  J.  H.,  A  Co. 

Boxes,   Cast  Iron  Paoking  for 
TTse   with   Hardening  and 
Annealing  Furnaces. 
Brown  A  Sbarpe  Mfg.   Co. 

Brake  Beams. 
American   Steel    Ponndries. 
Chioiiifo  Ry.  Eqiiipnipnt  Co. 
Jollet    Railway    Supply    Co. 


Air  Kednctlon  Go. 

Burring   MaoUaea. 
Acme  Jfachlnery  Co. 
Ajax   Mfg.   Oo. 
National    Machinery   Oo. 

Bushing  Preasea,    Hydravllo— 
(Bee  Preaaee,  Baahing), 

Cahle. 
General  Electric  Co. 

Caloinm  Carbide. 
Air  Rednctlon  Oo. 

Calipers,   Bow, 

Brown  *  Sharye  Mfg.  Oo. 
Starrett  *  Co..  L.  S..  The. 

Calipers,  Kiorometer, 

Brown     A  Sbarpe  Mfg.  Oo. 
Starrett  A  Co.,  U  S.,  The. 
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GOLBURN 

HEAVY   DUTY  DRILL  PRESSES   AND 
VERTICAL  BORING  AND  TURNING  MILLS 

THE  COLBURN    MACHINE  TOOL   COIVIPANV 
I038  IvANHOE  Road,  Clevei-and.  Ohio. 


CANTON 

Labor  Saving  Devices 

Portable  Crane 


MORE  work  can  be  handled 
witb  LESS  MEN  by  using  the 
Canton  Portable  Crane.  This 
Crane  makes  light  of  beav; 
work,  speeds  shop  operation 
and  multiplies  the  capacity  of 
each  man  who  uses  it. 


Alligator  Shears. 

The  Canton  shears,  made  in  capacities  ranc- 
ing  from  1"  iron  and  soft  steel  up  to  6" 
square  require  less  power  to  drire  than  othen 
of  equal  capacity.  The  shear  is  well  bal- 
anced to  insure  accurate  smooth  operation 
and  eliminate  torsional  strains. 

Also  manufacturers  of  the  Canton 
Universal      Industrial      Turntable. 


THE  CANTON  FOUNDRY  &  MACHINE  COMPANY 

CANTON  OHIO 


n? 
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For  location  of  advertisements  ot  manufac- 
turers listed  in  the  Buyers'  Index,  see 
Alphabetical  Index  on  the  last  white  pao;e 


Abraiivs  Material. 
Carborundum  Co. 
Norton  Company, 

Accumulators,     Hydraulic. 
Chambersburg     Engineering 

Co. 
Hydraulic  Prpsa  Mfg.  Co. 
Nlles-Bement-Pond    Co. 
United   Engineering   &    Fdy. 

Co. 
Watson  Stillman  Co. 

Aoatylana,  Dtatolvad. 
Air  Reduction  Cn. 

Acetylene    Weldinc    Hod*   and 
Wire. 
See  Welding  Rods  and  Wire. 

Air  Compreasori — (See  Com- 
pressor*,   Air), 

Air  Drllla— (See  Drillinff  Mar 
ohinea.  Portable  Pneu- 
malle). 


Ham- 
Air). 


Air      Hammer* — (Bee 
mere,    Pneumatic) . 

Air  Eoiata^CSM. 


Automatic  HUlinK  Machine* 
— (See  Milling  Machines, 
Automatic) . 

Automatic  Screw  Machines — 
(See  Screw  Machines, 
Automatic). 

Axles.  Car  and  LocomotlTe. 
Lima   Ix>comotive   Wks, 

Babbitt    Metal. 
A.    Allan   A   Son. 
Gilbert    &    Son    Brass    Fdy. 
Co..    A. 

Balls.    Brass — Solid   &   Hollow 
Balanced. 
Draper  Mfg.  Co. 

Balls,    Iron   and   Steel. 
Draper  Mfg.  Co. 

Banding  Preasei,  Hydranllo— 
(See    Preases,    Banding). 

Bars,  Boring  —  (See  Boring 
Bar*). 

Bars,  Iron  and  Steel — (See 
also  Steel,  Tool) 


Bending  Rolls — (See  Rolls, 
Bending  and  Straighten- 
ing). 

Bits,  Track  and  Bonding — 
(See  Drills,  Track  and 
Bonding). 

Bits,  Machine  Tool — (See  Tool 
Holder  Bits — High  Speed 
Steel). 

Blocks,  Chain — (See  Hoist*, 
Chain). 

Blower      Fitting      Automatic 
Smoke  Box. 
Barco  Mfg.   Co. 

Books — Railway 

SiiiinKins-rtoardinnn   Puh.  Co. 

Boiler    Checks,     Combination. 
Ohio  Injector  Co. 

Boiler   Chemical*. 

Dearborn   Chemical  Co. 

Boiler  Compound* — (Bee  Com- 
pounds,   Boiler). 


LaniHs   Tool    Co. 
Lucas   Machine  Tool  Co. 
Niles-Bement-Pond    Co. 
Sellers     A  Co.,  Inc..  Wm. 
Sherritt  &  Stoer  Co. 

Boring  and  Drilling  Machines, 
Vertical. 
Colburn    Mach.   Tool   Co. 
Foote-Bnrt   Co. 
Nlles-Bement-Pond    Co. 
Rockford     Drilling     Machine 

Co. 
Sellers  &  Co.,  Inc.,   Wm. 

Boring,    Srilling   and   Xilliiis 

Machines,    Horizontal. 
Betts    Machine   Co. 
Oidding*    A    Lewis    Mach. 

Tool  Co. 
Gisbolt   Machine   Co. 
Landi*   Tool   Co. 
Lnca*  Machine  Tool   Co. 
Newton        Machine        Tool 

Work*. 
Nlle*-Bement-Pond    Co. 
Rockford    Drilling     Machine 

Co. 
Ryerson  &  Son,  Jo*.   T. 
Sellers  A  Co.,   Inc.,   Wm. 

la*.   Oar  Wheel. 


Brake  Head*. 

American    Steel     Fonndrie*. 
Chicago  Ry.  Equlr>ment  Co. 

Brake  Levers. 

National      Malleable      Ca*t- 

ings  Co. 
Wettlngbouse   Air  Brake  Co. 

Brake  Pin*. 

Westingbouse  Air  Brake  Co. 

Brake  Shoe*. 

Cliioiiso  Ky.  Equipment  Co. 
Railway  Materlata  Oo. 

Brake  Wheel*. 
National  Malleable  Casting* 
Co. 

Brake*,   Air. 
Westinghoase  Air  Brake  Co. 

Brake*,   Eleotrlo. 
Weatinghoaae   Air  Brake  Co. 

Brass     and     Copper     (Sheets. 
Tubes,   Sto.). 
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^- 


PANTASOTE 


^v-^  ; 


..^. 


•S.--1  ■•• 


TRADE  MARK 


T^HE  National  Standard  for  car 
curtains  and  car  upholstery. 
Twenty  years'  service  tests  have 
established  its  superiority  to  any 
other  curtain  material/         -C^S^^ 


TRADE  MARK 


FOR  car  headlinings  and  interior  trim.    A  , 
homogeneous  waterproof*  board  of  great 
■  y  -       density  and  tensile  strength.     It  will  not 

-;•  warp,  blister  or  separate.    -  :r         T  7    ^Ajpr  -  ;?; 

NON-CONDUCTIVE  qualities  bf  hear 
and  cold  make  it  peculiarly  well  adapted 
for  headlining  and  interior  trim  for  steel 
fireproof  passenger  cars,  entirely  eliminating 
>  the  disadvantage  of  steel  for  interior  trim  and 
giving  the  appearance  of  wood  finish.      .  .  ^:".;>^y 


THE  PANTASOTE  COMPANY 


'  ■  -_  ■.- .  ^  -* ' 


.  ■  w*   ■ 


11  Broadway,  New  York 


Peoples  Gas  Building,  Chicago 


797  Monadnock  Building,  San  Francisco 


■■..T.--"., 
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^ 


Otrbon  Tool  Steel — (See  Steel, 
Alloy  and  Carbon). 

Ou  Doer  Faitenen. 
National  Malleable  Castings 
Co. 

Oai  noata. 
American  Car  &  Fdry.  Co. 

Oar  7aoka — (See  7acka). 

Car  Lichtinff. 
General  EUectric  Co. 

Ghr    Step    Head»— (See    Step 
Heada). 
Dniveraal  Safety  Tread  Co. 

Oar  Wheel  Oilndiac  Machinea 
— (See  Orindiac  Xaolilnet, 
Car  Wieel),;  . 

Can,    Motor. 

General  Electric  Co. 

Ckurt,  EAilroAd. 

American  Car   &   Fdry.  Co. 


Oaat     Iron     Welding     Koda — 
(See  Welding  Bods). 

Out    Steel    Weldlnff    Roda— 
(See  Weldinc   Koda). 

Oaatinci,  Brau  and  Bronze. 
Allan    &   Son,    A. 
Gilbert  &  Sons  Brass   Fdry. 
Co.,   A. 

Oaatiaci,  xaeotrio  Steel. 
Pelton  Steel  (^. 


Caatlncs,   Oray  Zroa.     ^       ^ 
American  Car  &  Vdry.  Co. 
Billes  &  Jones  Co. 

Oaatlii(s>  Iron  and  Steel. 
Commonwealth  Steel  Co. 
McConwty     &     Tor  ley     Co., 

The. 
National  Malleable  Castings 
Co. 

•  .''-■•  ■'  •'.■.  ■ 

Caatinga,  MalleaUe. 

American     Malleable     Cast- 
ings  Association. 
National  Malleable  Castings 

Co.  .;,  .,■>:..;  ., 

Caatinga,  Stael. 
American     Steel     Foundries 

Co. 
Commonwealth  Steel  Co. 
McCooway    *    Torley    Co., 

Ttae. 
Modem  Steel  Caating  Co. 


Cement,   Iron. 
Smootb-On  Mfg.  Co. 


it  Pipe — (See  Pipe,   Ce- 
ment). 

Oeatar    Beariaga — (See    Bear- 
ings, Center). 


Oester  FUtea — (See  Bearings, 
Oeater). 

Center  Pnnebea. 

Brown  *  Sbarpe  Mfg.  Oo. 
Btarrett  Co.,  L.  S..  Tlie. 

Oewtering  Menhtwee. 
Newton  Machine  Tool  Wks., 

Inc. 
Nllee-Bement-Pond  (>>.,  The. 


Oeatew,   ladex. 

I     Brown  h  Sharpe  Mfg.  Co. 


Chemicals. 

Dearborn  Cbemical  Co. 

(Themists. 
Dearborn   Cbemical   Co. 

(flipping      Hammers  —    (See 
Hammers,    Pneumatic). 

Chucking  Machines. 
Acme   Machine  Tool  Co. 
Brown  dc  Sbarpe  Mfg.  Oo. 
Bullard  Machine  Tool  Co. 
Glsholt  Machine  Co. 
Jones  &  Lamson  Mach.  Co. 
Warner  &  Swasey  Co. 

Chucks,   Brill. 

CleTeland  Twist  Drill  Co. 
Chicago  Pneumatic  Tool  Co. 
Morse    Twist    Drill    &    Ma- 
chine Co. 
Skinner  Chuck  Co. 
Union  Mfg.  Co. 

(Htucks,    Lathe. 

Bullard  Machine  Tool  Co. 
Foster   Machine   Co. 
Gisbolt  Machine  Co. 
Skinner   Chuck   Co. 
Union  Mfg.  Co. 

Chucks.  Magnetic. 
Heald  Machine  Co. 


Chncka,   Planer. 

Cincinnati  Planer  Co. 
Skinner  Chuck   Co. 

Chucks,    ftuick   Action. 

Foster  Machine  Co. 

Chucks,    Stayholt    Aivlng. 
Chicago  Pneumatic  Tool  Co. 

Chucks,  Tap. 
Skinner   Cbuck    Co. 
Union    Mfg.    Cb. 

Chucks,   Vertieal  Boring  Mill. 
Gisbolt   Machine  Co. 

damps.  Flanging. 
Hilles    &   Jones    Co. 
Niles-Bement-Pond  Co. 
Ryerson  &  Son,  Jos,    T. 

Clamps,  Maohinists'. 

Brown  &  Sbarpe  Mfg.  Co. 
Starrett  Co..  L.  S..  The. 
Williams  &  Co..  J.  H. 

(Hay,  Firs. 

Carborundum    Co.  ;••'..'>.' 

Cleaner,     Metal  —  (See    Com- 
pounda,    (Heasing). 

Clocks,  Time. 

Gisbolt  Machine  Co. 

dutches.  Friction. 
Carlyle-Johnson  Co. 

Coach  and  Coach  Yard  Steam 
Joints. 
Barco  Mfg.    Co. 

Coal   and  Aah   Handling  Ka- 
chinery. 
Niles-Bement-Pond    (3o. 

Cocks,  Blow-Oif. 
Bird-Archer   Co..   The. 

Oold  Metal  Saws— (See  Bawa, 
Metel  Oold). 

Collapsible  Topa. 
Mnrchey   Machine  &  Tool  Co. 

Collets. 

Brown  tc  Sbarpe  Mfg.  Oo. 
Cleveland  Twist  Drill  Oo. 
Standard  Tool  Ck>. 

Combination    Boiler    Cheeks  » 
(See    Boiler    Checks). 


Compensators,   Automatic. 
Elec.  Controller  &  Mfg.  Co., 
The. 

Compounds,    Boiler. 
Bird- Archer  Co.,  The. 
Dearborn   Chemical    Co. 

Compounds,    Cleaning. 
Ford  Co.,  J.   B. 

Compressors,  Air. 

Chicago  Pneumatic  Tool  Oo. 
General  Electric  Co. 
Ingersoll-Rand  Co. 
Sullivan   Machinery   0>. 
Westingbouse    Air  Brake  Co. 
Worthinpton    I'ump   Machin- 
ery Corp. 

Compressors,  Portable,  Air. 
Mundie    Mfg.    Co. 


Compression   Shaft  Oonpling. 
NlchoUon  &  Co..   W.  H. 

Condensing    Plants. 
Ingersoll-Rand  Qa. 

Conduit,  FleziUo. 

Barco   Mfg.   Co.    .         V 

C!onnectors. 
Westingbouse  Air  Brake  Co. 

Connectors,    Eleotrleal. 

Westingbouse      Electric      ft 
Mfg.  Co. 

Controllers. 
Elec.  Controller  ft  Mfg.  Co., 

The. 
General   Electric  Co. 
Reliance  Elec.  ft  Bug.  Co. 
Westingbouse      Electric      ft 
Mfg.  Co. 

Counterborers     and     Counter- 

Sinka. 
Brown  ft  Sbarpe   Mfg.   (^. 
Cleveland  Twist  Drill  Co. 
Detroit  Twist  DrUl  Co. 
Morse  Twist  Drill  ft  Macb. 

Co. 
Starrett  ft  Co.,  L.  8. 

Conntershafta    and    Hangers. 
Brown  ft   Sbarpe  Mfg.  Co. 

Couplers. 
American    Steel    Foundries. 
McConway   ft  Torley   Co., 
^The 

National  Malleable  Castings 
Co. 


Coupling    Nut,    Steel-Broi 
(See   Nut,    Coupling) 


Couplings,  Hose. 
Chicago  Pneumatic  Tool  0>. 
Cleveland     Pneumatic    Tool 

Co. 
Ingersoll-Rand  Co. 
Westingbouse  Air  Brake  Co. 

Couplings,  Pipe. 

Dart  Mfg.   Co.,    B.   M. 

Couplings,   Shaft. 
Nicholson  ft  Co.,  W.  H. 
Sellers  ft  Co.,  Inc.,  Wm. 

Covering,  Pipe  and  Boiler. 
Crane  Company. 

Cranes,  Electric  TrsTeling, 
Niles-Bement-Pond  Co. 

(Tranes,  Hand  Power. 
Niles-Bement-Pond  Co. 

Cranes,  Gantry. 

Niles-Bement-Pond  Co. 

Oanes,  Portable. 
Canton  Foundry  ft  Machine 
Co. 


Cranes,   Wall  and  Jib. 
Niles-Bement-Pond  Co. 


Crank  Pin  Presses,   Hydraulic 

— (See  Presses). 

Crank  Pin  Turning  Machines, 
Portable. 
Rooksby  &  Co.,  E.  J. 
Underwood  Corp.,  H.  B. 

Cross  Heads,  and  Cross  Head 
Shoes. 
Barco  Mfg.  Co. 

Curtain  Material,   Car. 
Pantasote  Co. 


Curtains  and  Fixtures,  Car. 
Pantasote  Co. 


CTutters,  Bolt  —  (See  Thread 
(fitting    Machines,    Bolt). 

Cutters,  Flue. 

Lagonda   Mfg.   Co. 
liberty  Mfg.  Co. 
Ryerson  &  Son,   Inc. 

(hitters.   Gear. 

Brown  ft  Sbarpe  Mfg.  Co. 
Union  Twist  Drill  Co.,  The. 

Cutters,   Milling. 

Brown  ft  Sbarpe  Mfg.  Co. 
Cleveland  Twist  Drill  (^. 
IngersoU  Milling  Mach.   (^. 
Morse    Twist    DrUl    ft    Ma- 
chine Co. 
Union  Twist  Drill  Co.,  The. 

Cutters,  Rivet. 
Rice  Mfg.  Co. 

Cutting  Off  Machines. 

Brown  ft  Sharpe  Mfg.  Co. 

Cutting  and  Welding  Appara- 
tus, Electrio. 
Electric     Arc     Cutting     ft 
Welding  Co. 

Cutting  and  Welding  Appara- 
tua,  Oxy-Aoetylene. 
Air   Reduction  Co. 

Cyclopedias,    Railway. 

Simmuns-Boardman  Pub.  Co. 

Cylinder  Boring  Machinea — 
(See  Boring  Maohines, 
CTylinder). 

Cylinder  Grinding  Machine— 
(See  Orindinig  Machine, 
Cylinder). 

(Cylinders,      Comjiressed      Air, 
Gas,   Eto. 
Air  Reduction  (}o. 
National  Tube  Co. 

Serailers,   Mechanical  and 
Hand  Throw. 
Q  ft  C  Co. 

Die  Threading — Self  Opening. 
Jones  &   Lamson   Mach.   Co. 
Landls  Machine  Co.,  Inc. 
Murchey  Mach.   ft  Tool  (3o. 
National  Acme  Co.,  The. 
Rickert-Sbafer  Co. 
Union  Twist  Drill  Co.,'  The. 

Dies. 
Jones  ft  Lamson  Mach.  Co. 
Landis  Machine  0>. 
Murchey  Mach.   ft  Tool  Co. 
National  Acme  Co.,  The. 
Rickert-Sbafer  (^. 
Union  Twist  Drill  Co.,  The. 

Siso  and  Ring  Wheels— (See 
Grinding  Wheels). 

Bogs,  Lathe. 
Williams  ft  Co.,   J.  H. 


Draft  Arms. 
American     Steel     Foundries 
Co. 

Draft   Gear  Yokes. 
National  Malleable  Castings 
Co. 

Draft    Rigging    and    Attach- 
ments. 
Commonwealth  Steel  Co. 
Union  Draft  Gear  Co. 

Drill  Vises— (See  Vises,  Drill). 

Drilling  Maohines,  Eleotrio. 
Chicago  Pneumatic  Tool  Co. 
Hisey-Wolf  Co. 
U.  S.  Electrical  Tool  Co. 

Drilling  Machines,   Gang. 
Colburn  Machine  Tool  Co. 
Foote-Burt  Co. 
Niles-Bement-Pond  (]o. 
Rockford    Drilling    Machine 
Co. 

Drilling    Maohines,    H  e  a  T  7 
Duty. 
Betts   Machine   Co. 
Colburn  Machine  Tool  (}o. 
Foote-Burt   Co. 
Niles-Bement-Pond  Co, 
Ryerson  ft  Son,  Jos.  T. 

Drilling  Machines,  Herisontal 
— (See  Boring  and  Drill- 
ing Machines,  Heriseatal). 

DriUing     Machines,     Multiple 

Spindle. 

Foote-Burt  Co, 

National  Acme  Co. 

Kockford    Drilling    Machine 

Co. 

Drilling     Machines,     Portable 

Pneumatic. 
Chicago  Pneumatic  Tool  Co 
Cleveland     Pneumatic     Tool 

Co. 
Ingersoll-Rand  (3o. 
Keller    Pneumatic    Tool   Co. 

DriUing  Maohines,   RadiaL 
American  Tool  Works. 
Reed-Prentice   Oo. 
Ryerson  ft  Son,   Jos.  T. 
Sellers  ft  Co.,    Inc.,   Wm. 

Drilling  Maohines,   RaiL 
Colburn  Machine  Tool  Oo. 
Foote-Burt  Co. 
Newton    Tool     Works    Co., 

Inc. 
Niles-Bement-Pond  Co. 
Sellers  ft  Co.,  Inc..  Wm. 

Drilling   Machines,    Rook. 
Chicago  Pneumatic  Tool  Co. 
Ingersoll-Rand    Co. 
Sullivan  Machinery  Oo. 

Drilling  Maohinea,   Vertieal. 
Colburn  Machine  Tool  Co. 
Foote-Burt  Co. 
Niles-Bement-Pond  Co. 
Reed-Prentice  Co. 
Rockford    Drilling    Machine 

Co. 
Ryerson  ft  Son,  Jos.  T. 
Sellers  ft  Co.,   Inc.,  Wm. 

Drills,    Center. 

Cleveland   Twist  Drill  Oo. 
Detroit  Twist  Drill  O). 
Morse    Twist    DriU    ft    Ma- 
chine Co. 
Union  Twist  Drill  Co.,  TI10. 

Drills,  Ro<^ 
Chicago  Pnenmatie  Tool  Oo. 
Ingersoll-Rand  Co. 

Drills,   Track  and  Bonding. 
Chicago  Pneumatic  Tool  Oo. 
Cleveland  Twist  Drill  Oo. 
Detroit  Twist  Drill  (Jo. 
Morse    Twist    Drill    ft    Ma- 
chine C!o. 
Union  Twist  DrIU  Co.,  Tbo. 


/ 
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20  in.  stroke  Type  XPV  compressors  installed  at  Ohio  Steel 
Foundry  Company,  Lima,  Ohio.  Piston  displacement  1955  cubic 
feet   per   minute. 


16  in.  stroke  Imperial  XPV  compressor  installed  at  the  Skinner 
Company,  Omaha,  Nebraska.  Piston  displacement  940  cubic 
feet   per  minute. 


14  in.  stroke  XPV  compressor  installed  at  the  Toledo  Machine  & 
Totrf  Company,  Toledo,  Ohio.  Piston  displacement  648  cubic 
feet  per  minute. 
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20  in.  stroke  XPV  compressor  installed  at  the  Garford  Motor 
Truck  Company.  Lima,  Ohio.  Piston  displacement  1531  cubic 
feet   rer   niinvte. 

I  Compressor 
Economy 

Thousands  of  Industrial  Plants 
have  stamped  their  approval ,E 
on  Inger  soil 'Rand  Compressors 

Where  steam  compressors  are  desired  they"^" 
prefer  our  Type  "XPV"  because  of  its  oper- 
ating economy.  Its  piston  steam  valves  per-^ 
mit  the  use  of  high  steam  pressures  and 
superheat  as  w^ell  as  saturated  steam.  An 
automatic  governor  varies  the  position  of  the 
high  pressure  steam  cutoff  in  accordance 
with  the  demand  for  air,  giving  high  steam 
economies  at  full  and  partial  loadsv  .  ;:<:^.v  .  f 

These  and  other  features  result  in  an  unusu^v. 
ally  low  power  cost  per  cubic  foot  of  air  de- i 
livered.  A  comparison  of  this  compressor's 
performance  with  a  similar  size  unit  having 
flat  steam  valves  and  throttling  governor  will 
reveal  startling  advantages  for  Ingersoll- 
Rand  "XPV"  compressors.  .^  ,  ,    ,. 

Send  for  your  copy  of  Bulletin  3033  | '.  , 

Ingersoll-Rand  Company 

General  Offices:    11  Broadway,  New  York  City 
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Dctroit,   Mich. 
JopUn,  Mo. 
San  Francisco,  CiL 
Salt  Lake  aty,  Utah 
Havana,   Cuba 
Butte,  Mont 
Juneau,  Alaska 


Duluth,  Minn. 
New  York,   N.   T. 
KnoxTille,  Tenn. 
Houghton,  Mich. 
Oeveland.  Ohio 
Pittsburgh,  Pa. 


Birmingham,  Ala. 
Los  Angeles.  Cal. 
New  Orleans,  La. 
Philadelphia.  Pa. 
Denver,  Colo. 
Boston,   Mass. 


El  Paso,   TexM 
Dallas,  Texas 
Seattle.    Wash. 
8t.   Louis,  Ma 
Chicago,    IlL 
Scranttm,  P«. 
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Buyers  Index 


For    location    of    adverlisemenls   of   manufacturers   listed    in    the    Buyers 
Index,     see     Alphahetical     Index     on     the     last     pape     next     to     cover 


Oarbon  Tool  Steel — (See  Steel, 
Alloy  and  Carbon). 

Oar  Door  Fasteners. 
Natlouul  Mulleable  Castings 
Co. 

Car  Float*. 

American  Car  &   Fdry.  Co. 

Car  Jacks— (See  Jacka). 

Car  LiKhtiac. 

Ueneral    Electric   Co. 

Oar    Step    Heads — (See    Step 
Heada). 
Lniversal   Safety   Tread  Co. 

Oar  Wheel  Grinding  Machlnei 
— (See  Grinding  Machines, 
Car  Wheel). 


Cars,    Motor. 

General  Electric  Co. 


Cart,  Railroad. 

American   Car   &    Fdry.  Co. 


Caat     Iron     Welding     Rods — 
(See  Welding  Rods). 

Oaat     Steel     Welding     Rods— 
(See   Welding    Rods). 

Castings,  Brass  and  Bronze. 
Allan    .V    Sun,     A. 
Gilbert   &  Sons  Brass   Fdry. 
Co.,    A. 

Castings.  Electric  Steel. 
Peltun  Steel  Co. 

Castings,    Gray  Iron. 

American  Car  &  Fdry.   Co. 
Uilles  it  Jones  Co. 

Castings,  Iron  and  Steel. 
Commonweultli  Steel  Co. 
McConway     &     Torley     Co., 

The. 
National   Malleable  Castings 
Co. 

Castings,   Malleable. 

Americun  Malleable  Cast- 
ings   Association. 

National  Malleable  Castings 
Co. 

Castings,  Steel. 
American     steel     Koumiries 

Co. 
Conimonwealth  Steel  Co. 
McConway     &    Torley     Co.. 

The. 
Modern  Steel   Casting  Co. 

Cement,   Iron. 
Smooth-On   Mfg.   Co. 


Cement  Pipe— (Bee  Pipe,    Ca- 
ment) . 

Cantar    Bearings — (See    Bear- 
ings,   Center). 


Oanter  Plates — (Sea  Bearings, 
Oanter). 


Canter  Poncbea. 

Brown  &  Sbarpe  Mfg.  Co. 
Starrett  Co.,  L.  S..  The. 

Cantering  Maohines. 
Newton  Machine  Tool  Wks., 

Inc. 
Mles-Bement-Pond   Co.,  The. 


Canters,    Index. 

I      Brown  It  Sbarpe  Mfg.  Co. 


Cbemicals. 

Dearborn  Cliemical  Co, 

Chemists. 

Dearlnirn    t'liemic.al    Co. 

Chipping       Hammers   —    (See 
Hammers,    Pneumatic). 

Chucking  Machines. 

A'  nil'    \[ii<liiiic   'I'otil    Co. 
Hrown  &  Sbarpe  Mfg.  Co. 
r.nllMKl    M;i<liiiic   T,,„\   <-... 

(ilshoit   .Machine  Co. 
Jones  &  I.anison  Mach,  Co. 
Warner  &  .Snasey  Co. 

Chucks,    Drill. 

Clevelaud  Twist  Drill  Co. 
Chicago  rneumatic  Tool  Co. 
Morse    Twist     Drill    &    Ma- 
chine  Co. 
Skinner  ("buck   Co. 
Union  Mfg.  Co. 

Chucks,    Lathe. 

r.iillar.l   M.i.liine  T..(,l  Co. 
Foster   Machine   Co. 
Glsholt    Machine  Co. 
.SkilitiiT    Chuck    Co. 
Tnion  Mfg.  Co. 

Chucks,   Magnetic. 
Hcalil  Machine  Co. 


Chucks,    Planer. 

Cincinnati  Planer  Co. 

SkiiiiiiT    (  hiick    Co. 

Chucks,    Quick   Action. 
Foster  Machine  Co. 

Chucks,    Staybolt    Driving. 
Cliicago  I'neuniatic  Tool  Co. 

Chucks,  Tap. 

SklnniT   Chuck    Co. 
Union    Mfg.    Co. 

Chucks,   Vertical  Boring  Mill. 

Gisliolt   Machine   Co. 

Clamps,  Flanging. 
Hilles    &    .Tones    Co. 
Niles-Bement-l'ond  Co, 
Ryerson  &  Son,  Jos.    T. 

Clamps,  Machinists'. 

Brown  &  Sbarpe  .Mfg.  Co. 
Starrett  Co.,   L.   S..  The. 
Williams  &  Co..   J.   H. 

Clay.  Fire. 

Carborundum    Co. 

Cleaner,     Metal  —  (See     Com- 
pounds,   Cleaning). 

Clocks,  Time. 

Cisholt   Machine  Co. 

Clutches,  Friction. 
Carl.vle-Johnson  Co. 

Coach  and  Coach  Yard  Steam 
Joints, 
Barco   .Mfg.    Co. 

Coal    and    Ash    Handling    Ma- 
chinery. 
Niles-Bement-Tond    Co. 

Cocks,  Blow-Off. 

Bird  Archer   Co..    The. 

Cold  Metal  Saws— (See  Saws, 
Metal  Cold). 

Collapsible  Tops. 
.Murchey    Mschine  &  Tool  Co. 

Collets. 

Brown  &  Sbarpe  Mfg.  Co. 
Cleveland  Twist  Drill  Co. 
Standard  Tool  Co. 

Combination    Boiler    Cheoka— i 
(See    Boiler    Checks). 


Compensators,  Automatic. 
Klec.  Controller  &  Mfg.  Co., 

The. 

Compounds,    Boiler. 
Bird-Archer  Co.,  The. 
Dearborn    Chemical    Co. 

Compounds,    Cleaning. 
Ford  Co.,  J.   B. 

Compressors,  Air, 
Cliicago  I'neumatic  Tool  Co. 
General    Electric  Co. 
IngersoU-Rand  Co. 
Sullivan    Machinery    Co. 
Westinghouse    Air  Brake  Co. 
\\  orlhin;:loii    |'iiiii|,    Macliin- 
fr.\    Cor|'. 

Compressors,  Portable,  Air. 

.Mundie    Mfg.    Co. 


Compression    Shaft   Coupling. 
•Vicbolson   &  Co.,    W.   U. 

Condensing    Planto. 
In^'erscdl-Uand  Co. 

Conduit,  Flexible. 
T.arcn    .Mfg.    Co. 

Connectors. 

\\  cstiMgliMU>e  .\ir  Brake  Co. 

Connectors,    Electrical. 

Westinghouse  Electric  Sc 
Mfg.  Co. 

Controllers. 

Elec.   Controller  &  Mfg.  Co., 

The. 
General   Electric   Co. 
Reliance  Elec.  &  Eng.  Co. 
Westinghouse      Electric      & 
.Mfg.   Co. 

Counterborers  and  Counter- 
Sinks. 

Brown  &  Sbarpe   Mfg.    Co. 

Cleveland  Twist   Drill  Co. 

Detroit  Twist   Drill  Co. 

Morse  Twist  Drill  &  Mach. 
Co. 

Starrett  &  Co.,   L.   S. 

Countershafts    and    Hangers. 
Brown   &   Sharpe   Mfg.   Co. 

Couplers. 

.\inerican    Steel    Foundries. 
McConway   &  Torley    Co., 

The 
National  Malleable  Castings 
Co. 

Coupling  Nut,  8teel-Bronz»— 
(See   Nut,   Coupling). 

Couplings,  Hose. 

Chicago  Pneumatic  Tool  Co. 

Cleveland     Pneumatic     Tool 

Co, 
Ingersoll-Rand    Co. 
Westinghouse  Air  Brake  Co. 

Couplings,  Pipe. 

Dart    Mfs.    Co..    E.    M. 

Couplings,   Shaft. 

Nicholson   &  Co.,   W.   H. 
Sellers  &  Co.,   Inc..  Wm. 

Covering,   Pipe  and  Boiler. 
Crane  Company.    . 

Cranes,    Electric  Traveling. 
Niles-Bement-Pond  Co. 

Cranes,   Hand  Power, 
Niles-Bement-l'ond  Co. 

Cranes,  Gantry. 

Niles-Benient-Pond  Co. 

Cranes,   Portable, 
Canton   Foundry  &  Machine 
Co. 


Cranes,   Wall  and  Jib, 
Niles-Bement-l'ond  Co. 

Crank  Pin  Presses,   Hydraulic 
—  (See  Presses). 

Crank  Fin   Turning   Machines, 
Portable. 
Rouksby   &  Co..   E.  J. 
Underwood  Corp.,  H.   B. 

Cross  Heads,   and   Cross  Head 
Shoes. 
Barco  Mfg.   Co. 

Curtain   Material,    Car. 
l*antas<ite  Co. 

Curtains  and  Fixtures,   Car. 
I'antasote  Co. 

Cutters,  Bolt  —  i^See  Thread 
Cutting    Machines,    Bolt). 

Cutters,   Flue. 

I.4igonda    Mfg.    Co. 
Liberty   Mfg.   Co. 
Ryerson  &  Son,   Inc. 

Cutters.   Gear. 

Brown  &.  Sbarpe  Mfg.  Co. 
Union  Twist  Drill  Co.,  The. 

Cutters,    Milling. 

Brown  &  Sharpe  Mfg.  Co. 
Cleveland  Twist  Drill  Co. 
IngersoU   Milling   Mach.   Co. 
Morse    Twist    Drill    &    Ma- 
chine Co. 
Union  Twist  Drill  Co.,  The. 

Cutters,   Rivet. 
Rice  Mfg.  Co. 

Cutting   Off  Machines. 

Bruwn  &  Sharpe  Mfg.   Co. 

Cutting  and  Welding  Appara- 
tus, Electric. 
Electric     Arc     Cutting     & 
Welding  Co. 

Cutting  and  Welding  Appara- 
tus.  Oxy-Acetylene. 

Air   Reduction   Co. 

Cyclopedias.    Railway. 

Simmons- Boardinan  I'ub.  Co. 

Cylinder  Boring  Machines — 
(See  Boring  Machines, 
Cylinder), 

Cylinder  Grinding  Machine^ 
(See  Grinding  Machine, 
Cylinder).  * 

Cylinders,      Compressed      Air, 
Gas,   Etc. 
Air  Reduction  Co. 
National  Tube   Co. 

Derailers.    Mechanical   and 
Hand   Throw. 
Q  »V   C   (  o. 

Die   Threading — Self   Opening. 
Jones  &   I.jimson   Mach.    Co. 
I.andis  Machine  Co.,  Inc. 
Murchey    .Mach.    &  Tool   Co. 
National  Acme  Co.,  The. 
Rickert-Shafer  Co. 
Union  Twist  Drill  Co.,  The. 

Dies. 
Jones  Si   I.jinison   Mach.   Co. 
I.and{8  Machine  Co. 
Murchey   Mach.    &  Tool   Co. 
National  Acme  Co.,  The. 
Rickert  Shafer   Co. 
Union  Tavist  Drill  Co.,  The. 

Disc  and  Ring  Wheels — (See 
Grinding  Wheels). 


Dogs.   Lathe. 

Williams   &    Co.. 


J.    H. 


Draft  Arms 

American     Steel     Foundries 
Co. 

Draft   Gear  Takes. 

National  Malleable  Castings 
Co. 

Draft     Rigging     and     Attach- 
ments. 
Commonwealth  Steel  Co. 
Union    Draft   Gear  Co. 

Drill  Vises— (See  Vises,  Drill), 

Drilling  Machines,   Electrio. 
Chicago  Pneumatic  Tool  Co. 
Uisey-Wolf  Co. 
U.  S.   Electrical  Tool  Co. 

Drilling  Machines,    Gang. 
Colburn  Machine  Tool  Co. 
Foote-Burt   Co. 
Niles-Bement-l'ond  Co. 
l{o<'kford    Drilling    Machine 
Co. 

Drilling    Machines,     H  a  a  t  7 
Duty, 
Betts   Machine   Co. 
Colburn  Machine  Tool  Co. 
Foote-Burt   Co. 
Niles-Bement-Pond  Co. 
Ryerson  &.  Son,  Jos.  T. 

Drilling  Machines,  Horixontal 
— (See  Boring  and  Drill- 
ing Machines,  Horixantal). 

Drilling     Machines,      Multiple 

Spindle. 
Foote-Burt  Co, 
National   Acme   Co. 
Uockfurd    i»rilling     Machine 

Co. 

Drilling     Machines,     Portable 

Pneumath 
Chicago  Pueuidatic  Tool  Co. 
Cleveland     I'neqmatlc     Tool 

Co. 
Ingersoll-Rand  Co. 
Keller    Pneum^ic    Tool    Co. 

Drilling  Machines,    Radial. 
American  Tool   Works. 
Reed-Prentice  Co. 
Ryerson   &  Son,   Jos.   T. 
Sellers   &  Co.,    Inc.,    Wm. 

Drilling  Machines,    Rail. 
Colburn   Machine  Tool  Co. 
Foote-Bij/t   Co. 
Newtonr    Tool     Works     Co., 

Inc. 
Niles-Bement-Pond  Co, 
Sellers  &  Co.,   Inc..   Wm. 

Drilling    Machines,    Rock. 
Chicago  Pneumatic  Tool  Co. 
Ingersoll-Rand    Co. 
Sullivan   Machinery  Co. 

Drilling  Machines,   Vertleal. 
Colburn   Machine  Tool  Co. 
Foote-Burt  Co. 
Niles-Benient-Pond  Co. 
Reed-Prentice  Co. 
Kockford    Drilling    Machine 

Co. 
Ryerson   &  Son,   Joa.  T. 
Sellers   &  Co.,    Inc.,   Wm. 

Drills,    Center. 
Cleveland   Twist   Drill  Co. 
Detroit  Twist   Drill  Co. 
.Morse    Twist    Drill    &    Ma- 
chine  Co. 
Union  Twist  Drill  Co.,  "Hie. 

Drills,   Rook. 
Chicago  Pneumatic  Tool  Co. 
Ingersoll-Rand  Co. 

Drills,   Track  and  Bonding. 
Chicajro  Pneumatic  Tool  Co. 
Cleveland  Twist  Drill  Co. 
Detroit   Twist   Drill  Co. 
Morse    Twist    Drill    A    Ma- 
chine Co. 
Union  Twist  Drill  Co.,  Tha. 
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20  in.  stroke  Type  XPV  compressors  installed  at  Ohio  Steel 
Foundry  Company,  Lima,  Ohio.  Piston  displacement  195?  cubic 
I'cet    per   minute. 


1».  in.  stroke  Imperial  XPV  compressor  installed  at  the  Skinner 
(  ompany.  Omaha,  Nebraska.  Piston  displacement  940  cubic 
teet    per   minute. 


14  in.  stroke  XPV  compressor  installed  at  the  Toledo  Machine  & 
Tool  (^ompany,  Tole<lo,  Ohio.  Piston  displacement  648  cubic 
feet   per  minute. 


JO  in.  stroke  XPV  compres.sor  installed  at  the  Garford  Motor 
Tnttk  rompany.  Lima.  (  )lii<>.  Piston  displact  ni.iit  l.^.'l  cuViic 
i'<  It    I  er    miti'tt . 

Compressor 
Economy 

Y  Thousands  of  Industrial  Plants 
have  stamped  their  approval 
on  Ingersoll'Rand  Compressors 

\\'^herc  steam  compressors  are  desired  they 
prefer  our  Type  "XPV"  because  of  its  oper- 
ating economy.  Its  piston  steam  valves  per- 
mit the  use  of  high  steam  pressures  and 
superheat  as  well  as  saturated  steam.  An 
automatic  governor  varies  the  position  of  the 
high  pressure  steam  cutofif  in  accordance 
with  the  demand  for  air,  giving  high  steam 
economies  at  full  and  partial  loads. 

These  and  other  features  result  in  an  unusu- 
ally low  power  cost  per  cubic  foot  of  air  de- 
livered. A  comparison  of  this  compressor's 
performance  with  a  similar  size  unit  having 
flat  steam  valves  and  throttling  governor  will 
reveal  startling  advantages  for  TngersoU- 
Rand  "XPV"  compressors. 

Sond  for  your  copy  of  Bullvtin  3033 

Ingersoll-Rand  Company 

Genvral  Offices:    11  Broadway,  ^e\*-  York  City 


Iktroit,    Midi. 

Duliith,  M 

inn. 

Birmingham. 

.Ma. 

Kl    Pa~o.    TtiW 

.toplin.  Mo. 

New  York, 

X.   Y. 

liOS  .\nKPies. 

Cal. 

I>alla.<=.  T»'xa.<; 

San  Franrisro, 

Cal. 

Knowillc. 

Tenn. 
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DrlUa,  Twlit. 

CleTeland  Twlit  Drill  Co. 
Detroit  TViit  Drill  Co. 
Latrobe  Tool  Co. 
Morse  TwUt  Drill  A   Mach. 

Co. 
Union  Twist  Drill  Co..  Tha. 


Drivinff    Wkeel    Cantera — (8«« 
WliMl   Cantars,   Driving). 


Drop     ToTfingn  —  (Sea     r«r»- 
inga,   Drop). 


Drop  Hammers,  Board  Drop— 
(Sm  HamBwzi.  Drop). 

Djnamos — (See    Oeneratort, 
Electric) . 


Elaetrio  Drills— (See  DrUlins 
Machines,   Electric). 

Electrio  Equipment  for 
Cranes. 
Elec.      Controller     &      Mfg. 
Co..  The. 

Electrio  Klvet  Heaten. 
General   Electric  Co. 

Electrio   Suppliaa. 

EHec.   Controller  &  Mfg.  Co. 
General  Electric  Co. 
Reliance    Blec.    A    Bnj.    Co. 
Weatinghouse  Electric  * 
Mfg.   Co. 

Electrio  Welders — (See  Weld- 
inr  Machines,    Electrio). 

Electrio  Welding  Bods  and 
Wire— (See  Welding 
Rods). 

Emery  Wheels — (See  Grinding 
Wheels). 

Engine  Lathes — (See  Lathee, 
Engine). 

Engines,   Corliss. 

United   Engineering  it  Fdy. 
Co. 

Engines.  Fuel  Oil. 

Wortliinuton    Tump    &    51a- 
chinery  Corp. 

Engines,   Oas  and  OaaollM. 
Chicago   Pneumatic  Tool  Co. 
United  Engineering  *  Fdy. 
Co. 

Exhanst  Fans  and  Heads. 
General  Electric  Co. 

Expanders,    Tube. 

Ryerson  &.  Co.,  3.  O. 
Wataon-Stillman    Co. 

Expanding  Mandrels  —  (See 
Arbors  and  Mandrel  Ex- 
panding). 

Extension  Reels  (Aatomatlo) 
— (See  Electric  Extension 
ReeU). 

Eye  Bolts. 
Williams  &  Co.,  J.  H. 

Factory   Gatea. 

Page  Steel  &  Wire  Co. 

Fans,    Electric. 

General   Electric   Co. 
Westinghouse    Electric    & 
Mfg.    Co. 

Feedwater  Heaters. 
Superheater  Co.,   The. 
Worth injrl on    Pump    &    Ma- 
chinery Corp. 

Fencing,   Iron. 

Page  Steel  &  Wire  Co. 

Fendag,   Wire. 

Page  Steel  &  Wire  Co. 


File  Cleaner. 
Nicholson  File  Co. 

Files. 

Nicholson   File  Co. 

Filler  Rods  for  Eleotrle 
Acetylene  Welders  —  (Bee 
Welding  Rods). 

Fire  Jets. 

Ohio   Injector  Co. 

Fittings,   Air  Brake. 

Westinghouse  Air  Brake  Co. 

Fittings,    Cast   and   Malleable 
Iron. 
Crane   Company. 

Fittings,  Oas  Fixtnre. 
Dart   Mfg.   Co.,   D.   M. 

Fittings,   Hydraulic. 
Watson-Stlllman  Co. 

Flange  Lubricators — (See 
Lubricators,    Flange). 

Flanges,    Pipe. 
Dart  Mfg.  Co.,  B.  M. 

Flangers,   Snow  and  Ice. 
Q  &  C  Co. 

Flanging  Clamps  —  (See 
Clamps,    Flanging). 

Flanging  Machine  a — (See 
Presses,    Flanging). 

Flanging  Presses  —  (See 
Presses,   Flanging), 

Flue   Cleaning  Machines. 
Ryerson  &  Son,  Jos.  T. 

Flue  Cutters — (See  (hitters, 
Flue). 

Flue   Expanders. 

Ryerson  &  Son,  Jos.  T. 

Flue  Rattlers.  .*;      . 

Draper  Mfg.   Co. 
Ryerson  &  Co.,  J.  T. 

Flue  Welders.  r  ■• 

Draper   Mfg.    Co. 
Ryerson  A  Son,  Jos.  T. 

Flues. 

Parkesburg    Iron    Co. 

Forge   Hanuners. 
Sullivan  Machy.  Co. 

Forges. 

Bradley  A  Son,   C.  C. 

Forges,  Oil  Rivet  Heating. 
Ferguson    Furnace   Co. 
Ryerson  A  Son,  Jos.  T. 

Forging  Machines. 
Acme   Machinery   Co. 
AJax   Manufacturing  (3o. 
Cbambersburg      Ehigineering 

Co. 
National  Machinery  Co. 
Sherritt  A  Stoer  Co.,  Inc. 

Forging  Presses,  Hydranlio— 
(See  Presses,   Forging). 

Forgings,    Drop. 

Williams  A  Co.,   J.   H. 

Forgings,  Hydranlio  Press. 


Foundry  Facings. 

Joseph   Di.xon   Crncible   Co. 

Fountaina,  Sanitary  Drinking 
— (See  Drinking  Water 
Fountain). 

Frames,  Truck — (See  Truck 
Frames). 


Fuel    Oil    Systems — (See    Oil 
System). 


Fuel  Oils— (See   Oila). 

Fulcrums,   Brakl   Beam. 
American    Steel    Foundries. 


Fumaoes. 

i  Brown   A   Sharpe   Mfg.   Co. 

Ferguson   F'urnace  Co. 

Hallways  Materials  Co. 


Furnaces,  Annealing  and  Case 
Hardening. 
American  Gas  Furnace  Co. 
Brown   A  Sharpe   Mfg.   Co. 


Furnaces,    Forging. 
Ferguson    Furnace   Co. 
Railway    Materials   Co. 


Furnaces,   Heat  Treating. 
American  Gas  Furnace  Co. 
Ferguson  Furnace  Co. 
Railway    Materials    Co. 


Furnaces,      Rivet      Heating — 
(See  Expanders,   Tube). 


Gages,    Dial. 

P.rown   A  Sharpe  Mfg.   Co. 
St.irrett.   Tlie  L.   S.,   Co. 

Gages,   Height,    Depth,   Thick- 
ness,  Screw,  Etc. 
Brown   A  Sharpe   Mfg.   Co. 
Starrett,   The  L.   S..   Co. 


Gages,    Pressure. 
Asbton    Valre    Co. 
General   Electric    Co. 
Watson-Stillman  Co. 

Gages,    Steam. 
Asbton  Valve  Co. 

Gages,   Surface. 
Brown  A  Sharpe  Mfg.  Co. 
Starrett  A  Co.,  L.  S. 

Gages,   Thread. 
Brown  A  Sbarpe  Mfg.  Co. 
Jones    A    Lamaon     Machine 

Co. 
Starrett.  The  L.  S..  (3o. 

Gages,    Wheel    Press    Beoord- 
ing. 
Asbton  Valve  Co. 


Galvanised   Wire— (See   Wire, 
Galvanised). 


Gap  Lathes  —    (See  Lathes, 
Gap). 

Gas,    Acetylene — (See    Aoety- 
lene). 


Gaskets. 

Westinghouse  Air  Brake  Co. 

Gate      Shears — (Bee      Shears, 
Gate). 

Gear  Cutting  Machines,  Anto- 
matie. 
Brown  A  Sbarpe  Mfg.  Co. 
Gould  A  Eberbardt  0>. 

Gear  Fabrio. 
General  Electric  0>. 


Gear  Testing  Machinery. 
Brown  A  Sharpe  Mfg.  Co. 
Olsbolt  Machine  Co. 
Morse  Twist  Drill  A  Mach. 

Co. 
Union  Twist  Drill  Co.,  The 


Gears,  Cut. 

Brown  A  Sharpe  Mfg.  (^. 
General  Electric  Co. 
Gould   A   Eberbardt  Co. 
United    Engineering   A   Fdy. 

Co. 
Westinghouse      Electric      A 

Mfg.   Co. 


Generating  Sets. 
General  Electric  Oo. 

Generators,  Acetylene. 
Air   Reduction  Co. 


Generators,   Electrio. 
General   Electric  Co. 
Reliance     Electric    A    Sng. 

Co. 
Westinghouse      Electric      A 

Mfg.  Co. 


Graphite   Lubricators  —   (See 
Lubricators,  Graphite). 


Graphite  Pipe  Cement. 

Joseph    Dixon   Crucible   Co. 

Grease. 

Joseph   Dixon   Crucible  Co. 
Galena   Signal  Oil  Co. 

Grinding       Machines,       Bench 
Type. 
Brown  A  Sharpe  Mfg.  Co. 
Hisey-Wolf   Oo. 
Norton  Co. 
r.   S.    Electric  Tool   Co. 


Grinding        Machines, 
Wheel. 
Norton  Co. 


Oar 


Grinding  Machines,   CThuoklng. 
Heald    Machine    Co. 
Landis  Tool  Co. 

Grinding      Machines,       Cutter 

and   Reamer. 
Brown  A  Sharpe  Mfg.  Co. 
Gould    A    Bberhardt    Co, 
Ingersoll     Milling     Machine 

Co. 
Landis  Tool  Co. 
Norton  Co. 
Union  Twist  Drill  Co.,  The 

Grinding  Machines,  Cylin- 
drical. 

Brown  A  Sharpe   Mfg.   Co. 

Landis  Tool  Co. 

Morse  Twist  Drill  A  Mach. 
Co, 

Norton    Co. 

Sherritt  A  Stoer  Co. 


Grinding  Machines,   (cylinder. 
Heald  Machine  Co. 


Grinding  Machinea,  Disc, 
Besly  A  Co.,  Chas.  H. 

Grinding  Machines,   Die. 
Acme    Machinery   Co. 
National  Acme  Co. 
National    Machinery   Co. 


Grinding  Machines,    Drill. 
.Morse  Twist  Drill  A  Mach. 

Co. 
Sellers  A  Co..    Inc.,   Wm. 
U.  S.   Electrical  Tool  Co. 

Grinding  Machines,  Electrio. 
Chicago  Pneumatic  Tool  Co. 
Hisey-Wolf    Mach.    Co. 
U.    S.   Electric  Tool  Co. 

Grinding       Machines,        Floor 
Type. 
Hisey-Wolf  Oa. 
Norton   Co. 
Rockford     Drilling    Machine 

Co. 
U.   S.   Electric  Tool  Co. 


Grinding    Maohines,    Xntanal. 
HeaM    Machine   Oo. 
Landis    Tool    (To. 


Grinding    XaoUnas,    FortaMa 
Electrio. 
Chicago  Pneomatic  Tool  Oo. 
General    Electric    Co. 
Hisey-Wolf    Mach.    Oo. 
U.   8.    Electric  Tool  Oo. 


Grinding    Maohines,     Portabla 
Pneumatic. 
Ingersoll    Rand    Co. 


Grinding    Maohines,     Bnzfaoa, 
Horizontal  Spindle, 
Brown  A  Sharpe  Mfg.  Oo. 
Norton  Co. 


Grinding     Machines,     Surface, 
Rotary   Table. 
Heald    Machine    Co. 


Grinding    Machines,     Burfaea, 
Vertical,    Spindle. 
Reed    Prentice    Co. 


Grinding  Machines,   Universal. 
Brown    A    Sharpe    Mfg.    Co. 
Landis    Tool    Co. 
Morse  Twist  Drill  A  Mach. 

Co. 
Norton  Oo. 


Grinding  Machines,    Universal 
Tool. 
Giabolt   Machine  Co. 
Sellers  A   Co.,    Inc.,    Wm. 

Grinding   Wheel   Drasfln. 
Norton    (3o.  .•- 

Grinding  Wheels. 

Carborundum    Co.,    The 
Norton    Co. 

Ground    Rods.  <^ 

Page   Steel   A   Wire  Oo. 

Guy  Wires. 

Page  Steel  A  Wire  Co. 

Hack  Saw  Machinea,  Power 
—(See  Sawing  ManhlBas, 
Power    Ha<A). 

Hack  Saws  —  (Bee  Saw 
Blades,     Haok). 

Hammers,     Belt     and     Motor 
Driven. 
Bradley   A   Sons.   O.   C 
Quickwork  (}o. 
Ryerson  A  Son,  Jos.   T. 

Hammers,    Drop. 

Chambetrsburg     Bnglnearlns 

Co. 
Niles-Bement-Pond    Co. 
United     Foundry     A     Bngl- 

neering   Co. 

Hammers,   Helve. 
Bradley   A  Sons,   0.  0. 

Hammers,    Pneumatio. 
Chicago      Pneumatic      Toal 

Co. 
Cleveland     Pneumatic     Tool 

Co. 
IngersoU-Rand    Co. 
Keller    Pneumatic    Tool    Co. 

Hammers,     Pneumatio    Fsrg- 
ing. 
Drai.er    Mfg.    Co. 
Niles-Bement-Pond  Co. 
Sullivan   Machinery  ()o. 

Hammers,   Steam  Forging. 
Cbambersburg      Engineerias 

Co. 
Niles-Bement-Pond  Oo. 

Hand   Tools. 
Starrett.    The   L.   8..   Oo. 
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The  March  of 

Industrial  Architecture 


Today's  immense  structure  of  steel,  brick,  concrete     ;• 
> — acre  upon  acre  of  floor  space — is  only  a  few  years 
removed  from  the  old  time  oak  beamed  factory  with 
walls  of  wood  or  stone — necessarily  small.    '  >:v    >^ 

NICHOLSON     FILES  I 

have  smoothed  and  fitted  parts  of  the  machines  to  ;;• 
make  and  the  machines^  to  equip  great  factories.^  ^^: 
Within  their  completed  walls  NICHOLSON  HLES-  :  v 
take  up  their  work  of  shaping  metals  to  useful  pur-  '  Vr 
poses.  Men  who  buy  and  use  them  value  their•.;^•^ 
100%  UNIFORMITY.  Twelve  perfect  files  in  every  S.^: 
dozen.  ■}■'-.•::,  \i'\ 
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HandlM,  niM. 
Nicbolson  File  Co. 

EaadlM,    Ma  chin*. 
WilUams   Co..   J.   H. 

Haacan,    Blutft. 

Brown  &  Bharpe  Mfg.  Oo. 
Sellers  4  Co..  Inc..   Wm. 

Eaadllffhtt,   Eleotilo. 
General   Slectric  Co. 
8nnbeam  Elec.  iitg.  Oo. 

Head  lininf . 

Pantaaote   Company. 

mch     Speed      Steel   —    (See 
Steel,   Higk  SpMd). 

HeUta,  Air. 
Chicago  Pneumatic  Tool  Co. 
InceraoU-Rand   Co. 
Northern  Kngineerlng  Worka 

HoUti,  Chain. 
Ryeraon  ft  Son,  Joa.  T. 
Wright  Mfg.   Co. 

Eolata,    Seotrlc. 
Chicago  Pneumatic  Tool  Co. 
Oeneral  Blectrie  Co. 
Nilea-Bement-Pond  Co. 
Rjeraon  *  Son,   Jos.   T. 
Westiaghouse      Electric     ft 
.Mfg.  Oo. 

Heists,  Hand. 

Canton   Foundry  ft  Machine 

Co. 
Niles-Bement-Pond  Co. 
Ryeraon  ft  Son,  Jos.  T. 
Wright  Mfg.   Co. 

Hoiata,   Portable. 

Canton  Fdy.  ft  Mach.  Co. 
RyersoB  ft  Son.   Jos.  T. 

Hooks,  Heist  and  Oar. 
WilliaiM  ft  Co.,  I.  B. 

,  Air  Brak*. 

Westiaghouse  Air  Brake  Oo. 

Hoee,  Air. 
Chicago  Pnenmatlc  Tool  Oo. 
IngersoU-Rand  Co. 
Westinghoose  Air  Brake  Co. 

Hose,  Clamp  Tool. 
Chicago  Pnenmatlc  Tool  Oo. 


Ooapliags     (See    Oen^ 
Uags,    Hose). 


Ksse.   nexihle  KetalUe. 
Barco  Mfg    Co. 

Hose   Stralaers. 
Clileago  Pneumatic  Tool  Co. 
Ohio   Injector  Co. 

Hydrauiio  Maohinery. 

Chambersbarg  bigineering 
Co. 

Hydraulic   Press   Mfg.    Co. 

Nlles-Bement-Pond    Co. 

Ryeraon  ft   Son,   Joe.    T. 

United    rdy.    ft    Bog.    Co. 

Wattmn-StiUroxn   Co. 

Wortbington  Pump  ft  Ma- 
chinery Corp. 

Hydregen. 

Air  Reduction   Co. 

lajeeten. 

Crane  Company 
Ohio   Injector   Co. 
Sellers  ft  Co.,  Inc.,  Wm. 

lajeoters,    Air. 
Ckicage  Pnesmatle  Tool  Oo. 

Xajeoten.    Von-Uftiag. 
Ohio   Injector   Co. 

Zsteaaiflers,    Hydranlle. 
Hydraulic  Preaa  Iffg.  Oo. 

latanaediate    Cheoka. 
Ohio  Injector  Co. 


Insulating    Xaterials. 
General  Electric  Co. 
Ruberoid   Co.,    The 

Iron  Cement 
Smootb-On  Mfg.  Co. 

Iron,  Charcoal, 
Ewald   Iron  Co. 
Parkesburg  Iron  Co. 
Tyler  Tube  ft  Pipe  Oo. 

Iron,    Engine   Bolt. 
Bwald    Iron   Co. 


Iron,   Hammered. 
Ewald    Iron   Co. 


Iron,    Staybolt. 
Ewald    Iron    Co. 
Ryerson   ft   Co.,    J.   T. 


Iron,   Refined. 

Ryerson  ft  Co..  J.  T. 


Jacks. 

Rees  Mfg.  Co.       '•  .;v 

Jacks,  Hydraulic, 
Wutson-Stillman   Co. 


Jigs  and  Fixtures. 
Olsbolt   Machine  Co. 

Joints,    Flexible    BalL  .. 
Barco   Mfg.    Co. 

Joints,     Flexible    for    Engine 
Tender   Conneotions. 
Barco   Mfg.   Co. 

Joints,    Steam,    liquid,   Air. 
Barco  Mfg.   Co. 

Jointa,    Swing. 
Barco  Mfg.   Co. 

Journal  Boxes  and  Lids. 
National  Malleable  Castings 

Co.     . 
ScuIIln   Steel  Co. 

iCey-Way     Cutters      (Portable 
and    Stationary). 
Morton    Mfg.    Co. 

Ladng,    Steel    Belt    —    (See 
Belt   Fasteners). 

Ladle   Heaters. 

Miilir    Mfg.    Co,       •  '  ■  ■■ 

Lamps,    Ineandesoent. 
General    Electric   Co. 
Weatinghouse      Electric      ft 
Mfg.   Co. 

Lathe  Soga. 
Williams  Co..  J.  H. 


Lathe    Tools    —    (See    Tools, 
Lathe). 

Lathes,   Automatio  Bar  Tam- 
ing. 
National  Acme  Co. 

Lathes,    Automatio    Ohnddag 

and  Turning, 
Billiard   Machine  Tool  Co. 
Gistaolt  Machine  Co. 
Jones    ft    Lamson    Machine 

Co. 
Reed-Prentlce  Co. 

Lathes,   Axle. 

Betts  Machine  Co. 
Niles-Bement-Pond  Oo. 
Ryerson   A  Son.,  Joa.  T. 
Sellers  ft  (3o.,   Inc..   Wm, 
Sherrltt  ft  Stoer  Co.,  Inc. 

Lathes,   Braaa. 

Acme  Machine  Tool  Oo. 
Foster  Machine  Co. 
Warner  A  Swasey  Oo. 


Lathes,  Car  WheeL 
Betts  Machine  Co. 
Niles-Bement-Pond  Oo. 
Ryerson  ft  Son.  Jos.  T. 
Sellers  &  Co..    Inc.,   Wm. 


Lathes,  Driving  Wheel. 
Betts  Machine  Co. 
Niles-Bement-Pond  Co. 
Ryerson  ft  Son,  Jos.  T. 
Sellers  ft  Co..   Inc.,    Wm. 

Lathes,    Engine. 
American  Tool  Works 
Betts  Machine  Co. 
Greaves  Klusman  Tool  Co. 
Niles-Bement-Pond  Co. 
Reed-Prentice  Co. 
Ryerson  ft  Son.  Jos.  T. 

Lathes,    Extension   and   Oap. 
American  Tool  Works 
Niles-Bement-Pond    Go. 
Ryerson  ft  Son,   Jos.  T. 

Lathes,  Journal  Truing, 
Betts  Machine  (3o. 
Niles-Bement-Pond  Co. 

Lathes,  Turret. 

Acme  Machine  Tool  Co. 
Betts  Machine  Co. 
Billiard   Machine  Tool  Co. 
Brown  ft  Sbarpe  Mfg.  (To. 
Foster  Machine  Co.  . 
Glsholt   Machine  Cdl 
International    Machine   Tool 

Co. 
Jones    ft    Lamson    Machine 

Co. 
Steinle   Turret   Machine  Co. 
Warner  ft  Swasey  Co. 

Lighting       Car  —  (See      Oar 
Lighting), 

Lightning  Arrestors. 
General  Electric  Co. 

Lookers 
Lyon  Metallic  Mfg.  Co. 

LooomotiTe      Frame      Drilling 
Maohinea. 
Niles-Bement-Pond  Co. 

Locomotive  Onide  Liners. 
Starrett  Co.,  L.  8. 


Locomotive  Repair  Eqnipmont. 
Rooksby   ft  Co.,   B.  J. 
Ryerson  A  Son,  Jos.  T. 
Underwood   Corp.,   H.   B. 

Locomotive    Tools, 
Williams  ft  Co.,  J.  H. 


Locomotives. 

American    Locomotive   Co. 
Baldwin  Locomotive  Works, 

The 
Lima   Locomotive  Co. 


Locomotives,    Contraotors'. 
American    Locomotive   Cio. 
Baldwin  Locomotive  Works, 

The 
Lima      Locomotive     Works, 

Inc. 


Locomotives,    Zlectrlo. 
American   Locomotive   Co. 
Baldwin  Locomotive  Works, 

The 
General  Electric  Co. 
Westingbouse      Blectrlc      ft 

Mfg.  Cb. 


Locomotives,    Oeared, 
Lima     liocomotive      Works, 
Inc. 


Looomotires,  Mine. 

Baldwin  Locomotive  Works, 

The 
Oeneral  Electric  0>. 


Lubrioanta. 
Dixon   Crucible  C!o.,   Joaeph 
Galena   Signal   Oil  Oo. 


Lubricators. 

Crane  Company 
Detroit  Lnbricator  Oo. 
Ohio  Injector  Co. 


Lubricators,   Flanga. 
Detroit  Lubricator  Co. 
Ohio    Injector   Co. 


Machine   Ouarda. 
Page  Steel  ft  Wire  Oo. 


Maohinists'        TooU    —    (Sae 
TooU,    Machiniata'). 


MagneU,   Lifting, 

Elec.  Controller  ft  Mfg.  Co., 
The 


Mandrels — (See     Arbon     and 
MandreU). 


Metal  Cleaner. 
Ford  Co.,  The  J.  B. 


Micrometer   Oallpera   —    (Bee 
Calipers,   Miorometar). 


Milling  AtUchmenta. 

Brown  &   Sbarpe   Mfg.    (3o. 
IngersoU     Milling     Machine 

Co. 
Kearney  ft  Trecker  Corp. 
Rooksby  ft  Co.,    B.   J. 
Underwood  (3orp.,  H.  B. 


Milling  Cutters— (See  Oattera, 
Milling). 


Milling   Machine,    Automatio. 
Brown  &  Sbarpe  Mfg.  Co. 
IngersoU  Milling  Mach.  Co. 


Milling   Machines,    Oontianoas 
Circular. 
Gould  ft  Eberhardt. 
IngersoU   Milling  Mach.   Oo. 
Kearney  ft  Trecker  Carp. 


MiUing  Machinea,   Hand. 
Brown  ft  Sharpe  Mfg.  Co. 

Milling   Machines,    Horizontal, 

Plain. 
Betts  Machine  Co. 
;  Brown   ft  Sbarpe  Mfg.   0>. 
IngersoU  Milling  Mach.  Co. 
Kearney  ft  Trecker  Corp. 
Newton         Machine        Tool 

Works,    Inc. 
Niles-Bement-Pond    Co. 
Ryerson  ft  Son,  Jos.  T. 

Milling  Machines,    HorlsonUl, 
Universal. 
Brown  &   Sharpe  Mfg.   Co. 
IngersoU  Milling  Mach.   Ck>. 
Kearney  A  Trecker  CJorp. 
Ryerson  ft  Son,  Jos.  T. 

Milling  Maohinea,   Xeyseat. 

IngersoU     Milling     Machine 

Co. 
Newton         Machine         TVmI 

Worka,  Inc. 

Milling  Machinea,  Plain. 
IngersoU      Milling    Machine 
Co. 

Milling  Maoklnsa,  FortaUa. 
Newton        Machine        Tool 

Works,   Inc. 
Rooksby    Co.,    M.   J. 
Underwood  (Torp.,  H.  B. 


Milling  Maohinea,   Xadiaa. 
IngersoU     Milling     Machine 

Co. 
Newton        Machine        Tool 
Works,   Inc. 


Milling  Machines,   Blab. 
IngersoU    MlUlaf    Machlat 

<3o. 
Nilea-Bement-Pond  Ck>. 
Newton        Mschine        TVmI 

Works,  Inc. 


Milling  Machines,   Thread. 
Foster  Machine  Co. 
Oisholt  Machine  Co. 
Newton         Machine         Tool 
Works,   Inc. 


MiUing   Machines,    Yertioal. 
Betts  Machine  Co. 
Brown  ft  Sbarpe  Mfg.   Co. 
IngersoU     MiUing     Machine 

Co. 
Kearney  ft  Trecker  C^rp. 
Newton        Machine        Tool 

Works,   Inc. 
NUes-Bement-Pond  Ca. 


Mining  Machinery. 

Chicago  I'neumatic  Tool  Oo. 
IngersoU-Rand  Co. 
Lima     Locomotive     Works, 
Inc. 


Motors,  Aii^(See  DxUUng 
Machines,  Portable  Fnaa- 
matio). 

Motor  CrontroUer  Apparato^— 
(See   Controller). 


Motors,   Eleotrio. 
General  Electric  Oo. 
Reliance    Electric    ft    Bn 

Co. 
Weatinghouse      Electric     ft 

Mfg.  Co. 


Motors,  Pneumatic  Turn-table. 
Draper  Mfg.  Co. 


Multiple  Srilla— (Sea  ScUliw 
Machines,  MnltipU  IfU* 
die). 


Multiple    Punches  —  (See 
Punching   Mschiaas    Mai. 
tiple). 

Hails,  Copper  (^>vered. 
Page  Steel  ft  Wire  Oo. 

Hippie  Threading  MaeUnea. 
Landia  Machine  Co. 

Nitrogen. 
Air  Redaction  Co.,  V 

NuU. 
National  Acme  Co. 
Ryerson  ft  Son,  Jos.  T. 

Hnts,   CasUllated. 
National-Acme  Co. 
Sellera  ft  Co.,  Inc.,  Wm. 

Hat  Steel — Broaae   Oo«pUag. 
Sellera  ft  (}o..  Inc.,  Wm. 


Hnt    Tapper— (Sea    Bait 
Hat  Maohlnsry). 


Oil    Burning    Equipment, 
Mahr  Mfg.    Co. 

OU  Oapa, 
Bealy  ft  0>.,  Obaa.  H. 
Crane   Company. 
Detroit  Lnbricator  Oa. 

Oil  Stones. 
Carborundnm  Co. 
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LIBBY  HEAVY  DUTY 


■'^•-  ■ 


".>■".  4  ".%";? 


TURRET  LATHES 


Pave  the  Way  to  Greater  Economies 


N 


OW    is    the    time    to    obtain    the    benefit    of    '^Libby**- 
economies.  :::-   \  :  .:    -  ■>'■' 


The  First  Step  in  the 
Installation  of  a  "Libby"    / 
Is  to  Ask  Us  for  Actual  Figures 
of  Libby  Economies.        ■ 

:...  -■':■■■■  :■   Do  It  Now.     ^. ; :'  ■^'"'■'}  :\: 


You  couldn't  choose  a  better  time  to  equip  your  shops  with  Libby 
Heavy  Duty  Turret  Lathes.  The  insistent  call  of  the  present 
day  for  a  decisive  reduction  of  expenses  in  every  department  of 
railroad  operation  demands  the  use  of  "Libby"  methods  in  your 

ShopS.^  V:',.-;/ -;-■;"-  '^ •'•■'■  ;v\  .V'.:   V:  ^  VV-: 

On  a  multitude  of  jobs  such  as  the  machining  of  crank  pins, 
knuckle  pins,  wrist  pins,  bull  rings,  packing  rings,  collars,  wash-^ 
ers,  and  many  other  parts  too  numerous  to  mention,  the  "Libby" 
has  conclusively  demonstrated  its  ability  to  effect  large  savings 
in  time  and  money.  Some  shops  have  shown  a  saving  of  from 
$400.00  to  $700.00  a  month  by  adopting  "Libby"  methods. 

Especially  designed  to  handle  with  speed,  accuracy  and  economy 
the  wide  variety  of  heavy  chucking  and  bar  work  encountered 
daily  in  railroad  shops,  the  "Libby"  will  cut  your  unit  pro- 
duction costs  to  a  minimum. 

That's  why  you  should  equip  your  shops  now  with  Libby  Heavy 
Duty  Lathes — for  they  will  prove  a  most  effective  agency  in 
paving  the  way  to  greater  economies.  , ':  -   -..  v^ .. :  -   r  :-  ' 


'•iJ 


International  Machine  Tool  Company 


Indianapolis,  Indiana 


DOMESTIC 

Aumen  Machinery  Co.,  Baltimore,  Md.;  Blackman-Hill-McKee  Machinery  Co.,  St.  Louis,  Mo.;  Brown  &  Zortman  Machinery  Co.,  Pittsburg^h,  Pa.; 
Eccles  &  Smith  Co.,  San  Francisco,  Calif.;  Eccles  &  Smith  Co.,  Los  Angeles.  Calif.;  Eccles  &  Smith  Co.,  Portland,  Ore.;  Dccles  &  Smith 
Co.,  Seattle,  Wash.;  E.  L.  Essley  Machinery  Co.,  Chicago,  111.;  E.  L.  Essley  Machinery  Co.,  Moline,  111.;  E.  L.  Essley  Machinery  Co..  Milwaukee, 
Wis.;  Fairbanks  Co.,  New  Orleans,  La,;  Fairbanks  Co.,  Birmingham,  Ala.;  Hill,  Oarke  &  Co.,  Boston,  Mass.;  Northern  Machinery  Co.,  Minneapolis, 
Minn.;  Seifreat-WoodrufF  Co.,  Cincinnati,  Ohio;  Seifreat- Woodruff  Co.,  Dayton,  Ohio;  Strong,  Carlisle  &  Hammond  Co.,  E>etroit,  Mich.;  Strong, 
Carlisle  &  Hammond  Co.,  Cleveland,  Ohio;  Syracuse  Supply  Co.,  Syracuse,  N.  Y. ;  Syracuse  Supply  Co.,  Buffalo,  N.  Y. ;  Syracuse  Supply  Co., 
Rochester,   N.  Y.r  Vandyck   Churchill   Co.,   New   York,   N.    Y.;   Vandyck   Churchill  Co.,  New,  Haven,  Conn.;  Vandyck  Churchill  Co.,  Philadelphia,  Pa* 

FOREIGN 

Anderson,  Meyer  &  Co.,  Shanghai,  China;  Coats  Machine  Tool  Co.,  London,  Eng-land;  Ing.'  Ercole  Vaghi,  Milan,  Italy;  Isbecque,  Todd  &  Co., 
Belgium;  Iznosskoff  &  Co.,  Petrograd,  Russia;  Iznosskoff  &  Co.,  Moscow,  Russia;  Iznosskoff  &  Co.,  Ekaterinburg,  Russia;  V.  Lowener,  Copen- 
hagen, -Denmark;  V.  Lowener,  Christiania,  Norway;  V.  Lowener,  Stockholm.  Sweden;  Victor  G.  Mendoza,  Havana,  Cuba;  Moerch  &  Roumet, 
Paris,  France.     Mitsin  &  Ca,  Ltd.,  Japan. 
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I 


EandlM,  Fil«B. 
Nicholson   File  Co. 

Handle*.    Machine. 
WilUumi  Co..  J.   H. 

Hanrera.    Shaft, 

Brown  i.  Sharpe  Mfg.  Co. 
Seller*  &   Co.,    Inc..    Wm. 

Headlights,    Electiio. 
QeDeral   Electric   Co. 
Sunbeam  Elec.  Mfg.   Co. 

Head  Lining. 

I'antaeote    Company. 

High      Speed      Steel   —    (See 
Steel.    High   Speed). 

Hoista,  Air. 
Chicago  Pneumatic  Tool  Co. 
IncersuU-Rand    Co. 
Northern  EntzineeriDK  Worka 

Holttt,   Chain. 

Rj-erson  &  Son,   Jos.  T. 
Wright   Mfg.    Co. 

Hoista,    Electric. 

Chicago  Pneumatic  Tool  Co. 
General   EHectrlc  Co. 
Mles-Bement-Pond  Co. 
Ryeraon   &   Son.   Joa.    T. 
Weatingbouae      Electric      & 
Mfg.   Co. 

\       ■     "■• 

Hoiata,  Han^. 

r.ii.ti.ii   roiiinliy  &   M.ichine 

Co. 
Ntles-Bement-Pond   Co. 
Ryerson  &  Son,  Joa.  T. 
Wright    Mfg.    Co. 

Hoista,    Portable. 

Canton  Fdy.  &  Macb.  Co. 
RyersoB   &   Son.    Joa.   T. 

Hooks,  Heist  and  Car. 
WlUlama  &  Co.,  J.   H. 

Eaae,  Air  Brake. 

Weetiagbouse  Air  Brake  Co. 

Hoaa,  Air. 

Chicago  Pneumatic  Tool  Co. 
IngeraoU-Rand  Co. 
Weatlngbouse  Air  Brake  Co. 

Has*,  CUmp  Tool. 

Chicago  Pneumatic  Tool  Co. 

I  Hoaa     Coaplings — (See     Cnup- 
I         lings,    Hose). 

Eese,    Flexlhle  MeUllio. 
Barco   Mfg    Co. 

Hoaa    Strainera. 

Chicago  Pneumatic  Tool  Co. 
Ohk)    Injector   Co. 

Hydranlio  Machlaeiy. 

Chambersburg      Engineering 

-Co. 
Hydraulic    Press    Mfg.    Co. 
Nllea-Benient  Pcnd    Co. 
Ryeraon   &   Son,   Joa.    T. 
United    Fdy.    A    Bng.    Co. 
WHtwin  Stillninn    Co. 
\V..rthiliL't..ii     Puuip    &     Ma- 
(.-liim-ry  Corp. 

HydracoB. 

Air   Redaction  Co. 

lajeotora. 

Crane  Company 
Ohio    Injector   Co. 
Sellers  A   Co.,    Inc.,    Wm. 

Xajaotera,    Air. 

Chicago  Pncnmatlc  Tool  Co. 

lajeotera,    Non-Liftiag. 
Ohio    Injector   Co. 

Intenslflers,    Hydraulic. 
Hydrsulic   Press   Mfg.   Co. 

Intarmedlate    Chocks. 
Ohio   Injector  Co. 


Insulating    Materials. 
General   Electric  Co. 
Ruberoid   Cu..    The 

Iron  Cement 

Smooth-On   Mfg.    Co. 

Iron,    Charcoal. 
Ewald   Iron   Co. 
I'arkesburg    Iron   Co. 
Tyler  Tube  &   Pipe  Co. 

Iron,    Engine   Bolt. 
Bwald    Iron   Co. 


Iron,    Hammered. 
'       Ewald    Iron    Co. 


Iron,    Staybolt. 
Ewald    Iron    Co. 
K.verson    &    Co..    J.    T. 

Iron,    Refined. 

Ryeraon  &  Co.,  J.  T. 

Jacks. 

U.fs  Mfg.  Co. 

Jacks,   Hydraulic. 
\V;iisi.n  .">tilliiiaii    Co, 


Jigs   and   Fixtures. 
Gisbolt   Machine   Co. 

Joints,    Flexible    Ball. 
Harco    .Mfg.    Co. 

Joints,     Flexible     for    Engine 
Tender    Connections. 
Harco   Mfg.    Co. 

Joints,    Steam,    liquid,   Air. 
Barco   Mfg.    Co. 

Joints,    Swinf, 
Barco   Mfg.    Co. 

Journal  Boxes  and   Lids. 
N.-itional  Malleable  Castings 

Co. 
Scnllln   .Steel  Co. 


Key- Way     Cutters      (Portable 
and    Stationary). 
Morton    Mfg.    Co. 

Lacing,     Steel    Belt    —     (Sec 
Belt    Fasteners), 

Ladle    Heaters. 
.M.ihr    Ml-,    r.i. 

Lamps,    Incandescent. 
General    Electric    Co. 
We.stinghouse      Electric      A 
Mfg.   Co. 

Lathe  Dogs. 

Williams    Co.,    J.    H. 


Lathe    Tools    —     (See    Tools, 
Lathe). 

Lathes,   Automatic  Bar  Turn- 
ing. 
National  Acme  Co. 

Ijithes,     Automatic    Ohuokiny 
and  Turning. 

r.till:iiil     .M.nliiii..    T.iol    Co. 

Gisholt    Machine  Co. 

Jones    &    1.41  mson    Machine 

Co. 
Reed-Prentice  Co, 

Lathes,    Axle. 

Hetts   Macliine  Co. 
Niles-Bement-Pond  Co. 
Ryerson   A  Son.,   Jos.   T. 
Sellers  A  Co.,    Inc.,    Wm. 
Sherritt  A  Stoer  Co..   Inc. 

Lathes,    Brass. 

Acme  Machine  Tool  Co. 
Foster  Machine  Co. 
Warner  A   Swasey  Co. 


Lathes,  Car  Wheel. 
r.rtts   Machine  Co. 
Niles-Bement-Pond  Co. 
Ryerson   &   Son.   Jos.   T. 
Sellers  &  Co.,    Inc..   Wm. 

Lathes,  DrMnr  Wheel, 

r.i'tis   Machine  Co. 
Niles-Bement-Pond  Co. 
R.verson  A  .Son,   Jos.   T. 
Sellers   &  Co..    Inc.,    Wm. 

Lathes,    Engine, 

American   Tool   Works 
ISctta  Machine  Co. 
Greaves  Kinsman  Tool  Co. 
Niles-Bement-Pond  Co. 
Reed-1'rentice  Co. 
Ryerson  &  Son,  JoB.  T, 

Lathes,    Extension   and   Gap. 
.Anicriciin  Tool   Works 
-Niles-Uenient-l'ond    Co. 
Ryerson   &   Son.    Jos.   T. 

Lathes,   Journal  Truing. 
Botts  Machine  Co. 
Nile>!-I{<'ment-I'<md   Co.  " 

Lathes,   Turret. 

.\<'iiie  Minhine  Tool  Co. 
r.ftis   M.icliinp  Co. 
I'.iill.ii.I    M.i.hiiic    I'.M,)   (•,,. 
Brown  &  Sharpe  Mfg.  Co. 
Foster  Machine  Co. 
GlshoIt    Machine   Co. 
International    Machine   Tool 

Co. 
Jones     &     I^amson     Machine 

Co. 
Steinle   Turret    Machine   Co. 
Warner  A   Swasey   Co. 

Lighting       Car  —  (See      Car 
Lighting), 

Lightning  Arresters, 
General   Electric  Co. 

Lockers 

I. yon  Metallic  Mfg.  Co. 

LocomotiTe      Frame      Drilling 
Machines, 
Niles-Bement-Pond  Co. 

Locomotive  Guide  Liners. 
Starrett  Co..   U  S. 


Locomotive  Repair  Equipment, 
HcM.ksliy   Jt  ('....    E.   J. 
Ryerson  &  Son,   Jos.   T. 
Underwood    Corp.,    H.    B, 

Locomotive    Tools. 

Williams  A  Co.,  J.   H. 


Locomotives. 

.Ameriran    Locomotive    Co. 
Baldwin  l/)comotive  Works, 

The 
I.inia   Locomotive  Co. 


Locomotives,    Contractora'. 
American    I/icomotlve   Co. 
B.'ildwin   I>iconi<ifivp   Works. 

The 
I J  ma      locomotive     Works, 

Inc. 


Locomotives,    Electric. 
-American    I/>comotive   Co. 
Baldwin  Locomotive  Works, 

The 
General   Electric  Co. 
Westinghouse      Electric     A 

Mfg.   Co. 


Locomotives,    Geared. 

Lima      Locomotive      Works, 
Inc. 


Locomotives,   Mine. 

Baldwin  Locumotive  Works, 

The 
General   Electric  Oo. 


Lubricants. 
Dixon   Crucible   Co.,    Joseph 
Galena    Signal    Oil   Co. 


Lubricators. 
Crane  Company 
Detroit  Lubricator  Co. 
Ohio  Injector  Co. 


Lubricators,  Fiance. 
Detroit   I^ubrlcator  Co. 
Ohio    Injector   Co. 


Machine    Guards. 
Page  Steel  A  Wire  Co. 


Machinists'         Tools    —     (See 
Tools,    Machinist!'), 


Magnets,    Lifting. 

Elec.  Controller  A  Mtg.  Co., 
The 


Mandrels — (See      Arbors      and 
Mandrels). 


Metal  Cleaner. 

Ford   Co.,   The  J.    B. 


Micrometer    Caliiwrs    —    (See 
Calipers,    Micrometer). 


Milling   Attachments. 

Brown   &    .Sharpe   Mfg.    Co. 
Ingersoll     Milling     Machine 

Co. 
Kearney  A  Trecker  Corp. 
Rooksby   A   Co.,    D.    J. 
Underwood  Corp.,  H.    B. 


Milling  Cutters— (See  Oattcrt, 
MiUing). 


Milling   Machine,    Automatic. 
Brown  &  Sharpe  Mfg.   O). 
Ingersoll   Milling   Mach.   Co. 


Milling   Machines,    Continuous 
Circular. 
'Jould  &  Eherhardt. 
Ingersoll    Milling   Mach.   Co. 
Kearney  A  Trecker  Corp. 


Milling  Machines,   Hand. 
Brown   &   Sharpe  Mfg.   Co. 

Milling    Machines,    Horizontal, 

Plain. 
I'.ctts   Machine  Co. 
Brown   A  Sharpe   Mfg.   Co. 
IncersoU   Milling   Macb.   Co. 
Kearney    A  Trecker  Corp. 
Newton         Machine         Tool 

Works,    Inc. 
Niles-Bement-Pond    Co, 
Ryerson  &  Son,  Jos.  T. 

Milling   Machines,    Horisontal, 
tXni  venial. 
Brown   A   Sharpe  Mfg.   Co. 
Ingersoll   Milling   Mach.   Co. 
Kearney  &  Trecker  Corp. 
Ryerson  &  Son,  Jos.  T. 

Milling   Machines,    Keyscat. 

Insrcr^iill      MIlJirL-      \f.iihiin' 

(■<i. 
Newton         Machine        Tool 

Works,  Inc. 


Milling  Machines,   Plain. 
Ingersoll     MllUns    Machine 

Co.  .     .■■-■■„, 

Milling   Machines,    PorUhU. 
Newton         Machine         Tool 

Works,   Inc. 
Rooksby   Co..    B.    J. 
Underwood   Corp.,   H.   B. 


Milling  Machines,    Kadias. 

Iii;.'.rs..ll      .Milllii;,'      .Machine 

<.'<■. 
Newton         Machine        Tool 

Works,   Inc. 

Milllnr  Machines,  Slab. 

Ingersoll     MllUng     Machine 

Co. 
Niles-Bement-Pond  Co. 
Newton        Mscblne        Tool 

Works,    Inc. 


MiUing  Machines,   Thread; 
Foster  Machine  Co. 
Gisholt   Machine   Co. 
Newton         Machine         Tool 
Works,    Inc. 


Milling   Machines,    VertlMl. 
Betts   Machine  Co. 
Brown  A  Sharpe  Mfg.   Co. 
Ingersoll     Milling     Machine 

Co. 
Kearney  A   Trecker  Corp. 
Newton         Machine         Tool 

Works,   Inc. 
Niles-Bement-Pond  Ce. 


Mining  Machinery, 

Chicago   Pneumatic  Tool  Co. 

Ingersoll- Rand   Co. 
ILima      I>ocomotlve      Works, 
\    Inc. 


Motors,  Air — (See  DrllUng 
Machinea,  Portable  Pnev- 
matio). 


Motor    Controller    Apparatus 
(See   Controller), 


Motors,    Electric. 
General   Electric  Co. 
Reliance    Electric    A     Bng 

Co. 
Westinghouse      EHectric      A 

Mfg.   Co. 


Motors,  Pneumatic  Turn-table. 
Draiier   Mfg.   Co. 


Multiple  Drills— (See  DrlUlac 
Machines,  Multiple  Splm- 
dle). 


Multiple     Punches  —  (See 
Punching    Machinaa.    Mai' 
tiple). 


Nails,  Copper  Covered. 
Page  Steel  A  Wire  Co. 

Nipple  Threading  MaoUnee, 
I..andis  Machine  Co. 

Nitrogen. 

Air  Redaction  Co.,   U. 

Nuts. 

National  Acme  Co. 
Ryerson  A  Son,  Jos.  T. 

Nuts,    Castellated. 
National-Acme  Co. 
Sellers  A  Co.,  Inc.,  Wm. 

Nut   Steel — Bronse    Conpliac, 
Sellers  A  Co.,    Inc.,    Wm. 

Nut    Tapper — (See    Belt    and 
Nut  Ma<^nery). 


Oil   Burning    Equipment. 
Mahr  Mfg.   Co. 

Oil   Cupa. 

Besly  A  Co.,  Chas.  H. 
Crane    Company. 
Detroit  Lubricator  Ce. 

Oil  Stones. 
Carborundum  Co. 
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LIBBY  HEAVY  DUTY 


TURRET  LATHES 


Pave  the  Way  to 


N 


OW     is     the 
economies. 


Xmwc    to    obtain     the    benefit    of    ''Libbv" 


Thv  First  Step  in  the 

Installation  of  a  "Libby"* 

Is  to  Ask  Us  for  Actual  Fiiiuros 

of  Libby  Economics. 

Do  It  JSotv. 


#■ 


^^)u  couldn't  choose  a  better  time  to  e(]uip  your  shops  with  Libby 
Hfavv  Duty  Turret  Lathes.  The  insistent  call  of  the  present 
dav  for  a  decisive  reduction  of  expenses  in  every  department  of 
railroad  operation  demands  the  use  of  "Libby"  methods  in  your 

shops.    V ■-;.-■.  ^■/:.-vy-';.-^  -.::-.:-:-,■•-■••;■-■ 

On  a  multitude  of  jobs  such  as  the  machining  of  crank  pins, 
knuckle  pins,  wrist  pins,  bull  rings,  packing  rings,  collars,  wash- 
ers, and  main  other  parts  too  numerous  to  mention,  the  "Libby" 
has  conclusively  demonstrated  its  ability  to  effect  large  savings 
in  time  and  money.  Some  shops  have  shown  a^saving  of  from 
:?400.oo  to  $700.00  a  month  by  adopting  "Libby"  methods. 

P^speciallv  designed  to  handle  with  speed,  accuracy  and  economy 
the  wide  varietv  of  heavy  chucking  and  bar  work  encountered 
dailv  in  railroad  shops,  the  "Libby"  will  cut  your  unit  pro- 
duction costs  to  a  minimum. 

That's  why  you  should  equip  your  shop)s  now  with  Libby  Heavy 
Dutv  Lathes — for  they  will  prove  a  most  effective  agency  in 
paving  the  way  to  greater  economies. 


International  Machine  Tool  Company 

Indianapolis,  Indiana 

DOMESTIC 

Aumcn  Machinery  Co.,  Baltimore,  Md.;  HlackmanHill-McKce  Macliiiiery  (D..  St.  Tx>iiis,  Mo.;  Brown  &  Zortman  Machinery  Co^  Pittsburg'h.  Pa.; 
Eccles  &  Smith  Co.,  San  Francisco,  ("alit.;  Kcclcs  &  Sinitli  Co.,  I^)s  Angeles.  Calif.;  P'ccles  &  Smith  Co.,  Portland,  Ore;  E'cclcs  &•  Smith 
Co.,  Seattle,  Wa.sh.;  E.  L.  Essley  >Iachinery  Co.,  Cliicajro,  111.;  E.  L.  Essk-y  Machinery  fo.,  Moline,-  III.;  E.  L.  Essley  Machinery  Co..  Milwaukee, 
Wis.;  Fairbanks  Co.,  New  Orleans,  La.;  Fairbanks  Co.,  Birmingham.  Ala.;  Ilill,  Clarke  &  Co.,  Boston.  Mass.;  Northern  Machinery  Co.,  Minneapolis, 
Minn.;  Seifreat-Wooilruff  Co.,  Cincitinati,  Ohio;  Seifreat-VVoodruflF  Co.,  Dayton.  Ohio;  Strong',  <"arlisle  &  Ilamtnond  Co.,  Detroit.  Mich.;  Strong, 
Carlisle  &  Hammond  Co..  Cleveland,  Ohio;  Syracuse  .Supply  Co.,  Syracuse.  .N.  V.;  -Syracuse  .Supply  Co.,  Buffalo.  N.  V.;  .Syracuse  .Supply  Co., 
Rochester,    N.    V.;    V'andyck    Churchill    Co.,    New    York,    N.    Y.;    V^andyck    Churchill   Co..    New   Haven,   Conn.;   Vandyck   Churchill   Co.,    ITiiladelphia,   Pa. 

FOREIGN 

Anderson,  Meyer  &  Co.,  Shanghai.  China;  Coats  Machine  Tool  Co.,  London.  Entrland;  Inp.  Ercole  N'aghi,  Milan.  Italy;  Isbecque,  To<ld  &  Co., 
Belgium;  Iznosskoff  &  Co.,  I'etrograd,  .Russia;  Iznosskoff  &  Co.,  Moscow.  Russia;  Iznosskoff  &  Co.,  Ekaterinburg,  Russia;  V.  Lowener,  (\)pen- 
hagen,  Denmark;  V.  I^wener.  Christiania,  Norway;  V.  rx>wencr,  Stockholm.  .Swedeh;  \'ictor  CI.  Metidoza,  Havana.  Cuba;  Moerch  &  Roumet, 
Paris,    France.     Mitsin   &   Co..    Ltd.,   Japan.  .  ,.    -  -. 
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OUms,  TltJtf—{B—  LbM<mi- 
ton.  FUxis*}. 

Oilen,   Hand. 
Oem  iltg.  Co. 

OUt,  LnMoatiiiC. 

Oalcna-SlKiutl    OU    Oo. 

0x7t«B. 
▲Ir  Bednctlon  Co. 

Oxj-Aoetylene  Weldlar  and 
CsttlnK~(SM  Onttinc  aad 
Waldiaf   Apparatw). 

Faeklns,  Iron. 
Smooth  On  Utg.  Co. 

Faint  Bpnylnv  EqnlpmMit. 
De  YiUblM  Utg.  Oo. 

Painta. 
Bnbcrold  Co.,  Tk* 

Paints,  Graphite. 
Joseph   Dixon  Cmdble  Co. 

Paints,   KetaUlc 
Rnberoid  Co.,  Tlie 

Partitioni,  Wire. 

Page  Steel  *  Wire  Oi. 

Partitions,  Woven  SteeL 
Page  Steel  &  Wire  Co. 

Pedestal     Jaw     Faelnr     Ma- 
ohlnes. 
Underwood  Corp..   H.  B. 

Pins,  KnnoUe— (See  Xnnckle 
Pirns). 

Pipe  Beadere,  Hydranlio— 
(See  Bendlnff  Xaohinee). 

Pipe     Bendinff     and     Cnttinv 
Xa  chines. 
Treadwell   Engineering  Co. 

Pipe  Cutten— (See  Cntten, 
Pipe). 

Pipe    Cutting    and    Thxeadlnc 
Kachlnery. 
Lendis  Machine  Co.,   Inc. 

Pipe  Fitters'  Tools. 

Cleyeland  Twist  Drill  Oo. 
Williams  &.  Co..  J.  H. 

Pipe  Fittings. 
Crane  Co. 
Dart  &  Co.,  B.  M. 

Pipe,   Batt-Welded  Steel. 
National  Tube  Co. 

Pipe,  Cast  Iron. 

American  Car  &  Fdrr.  Oo. 

Pipe,    Gray  Iron. 

American  Car  dc  Fdry.  Go. 

Pipe,  Wrought  Iron. 
Byers  Co.,   A.   M. 

Planer  Tools  —  (fiM  Tools, 
Planer). 

Planers. 
American    Tool    Works. 
Cincinnati    Planer   Co. 
Newton        Machine        Tool 

Works,   Inc. 
Nilee-Bement-Pond    Co. 
Ryerson  &  Son,  Jos.  T. 
Sellers  A   Co.,   Inc.,   Wm. 
Sherritt  &   Stoer  Co. 

Planers,  Crank. 

Cincinnati  Shaper  Co.,  The 
Newton         Machine        Tool 
Works.   Inc. 

Planers,  Draw  Cnt  Cylinder. 
Morton   Mfg.   Co. 

Planers,  Open  Side  Crank. 
Antomatic  Machine  Co.,  lie 

Planers,  Portable. 
Morton  Mfg.  Co. 
Underwood  Corp.,  H.  B. 


Planers,   Plate. 

Hilles  &  Jones  (To. 
Ryerson  &  Son,  Joe.  T. 
Sellers  &  Co.,   Inc.,   Wm. 

Planers,    Botary, 

Newton         Machine         Tool 

Works,  Inc. 
Nlles-Bement-Pond    Co. 
Underwood  Corp.,  H.  B. 

Planers,   Valve  Seat. 
Rooksby  A  Co.,  B.  J. 
Underwood  Corp.,   H.   B. 

Planing  Attachments,  Badlua. 
Underwood  Corp.,   H.   B. 

Platforms,  (Tar. 
Commonwealth  Steel  Co. 

Plates,  Boiler,  Firebox,  Eto. 
Byerson  ft  Son,  Joe.  T. 

Plugs,   Xnd  and  Washout. 
Housely  Flue  Connection  Co. 

Plugs,    Washout. 

Bird- Archer   Co.,   The 

Plmnbago. 

Joseph  Dixon  Crudble  (3o. 

Plumben'   Tools. 
Williams  Co.,  J.  H. 

Plunger  Pumps. 
Gardner  Governor  Oo. 

Pneumatio  Drills — (Bee  Drill- 
ing Machines,  Pneumatio). 

Pneumatio  Flue  Welders — 
(See  Flue  Welders). 

Pneumatic  Grinders  —  (See 
Grinding  Machine,  Port- 
able Pneumatio). 

Pneumatic  Hammers  —  (See 
Hammers,    Pneumatio). 

Pneumatio  Loco,  Turntable 
Motors  —  (See  Motors, 
Pneumatio  Turntable). 

Pnenmatio  Biveters —  (See 
Hammers,    Pneumatio). 

Pneumatio  Tools. 
Chicago  Pneumatic  Tool  Co. 
Cleveland     Pneumatic    Tool 

Co. 
Ingeraoll-Rand   Co. 

Pointing  Machines,  Bolt. 
Landls  Machine  Co.,    Inc. 

Poles      and     Posts,      Tubular 
Steel. 
National  Tube  Co. 

Polishing  Machines. 

Brown    &  Sharpe   Mfg.    Co. 
Hlsey-Wolf   Mach.    Co. 
U.  S.  EHectrlc  Tool  Co. 

Portable  Electric  Drilling  Ma- 
chine—(See  DrilUng  Ma- 
chines, Electric). 

Portable  Electric  Grinder— 
(See  Grinding  Machines, 
Electric). 

Portable  Floor  (<ranes  —  (See 
Cranes,   Portable). 

Portable    Tools. 

Rooksby  &  Co.,  E.  J. 
Underwood   Corp.,   H.   B. 

Power  Reverse  Gears — (See 
Beverse  Gears,   Power). 

Presses,  Arbor. 

Nicholson  &  Co.,   W.   H. 
Watson-Stillman  Co. 

Presses,  Banding. 
Chambersburg      Engineering 

Oo. 
Ryerson  &  Co.,  J.  T. 
Watson  .«<tillmnn  Co. 

Presses,   Bushing. 

Chambersburg      Engineering 

Co. 
Hydraulic    Press    Mfg.    Co. 
Lucas   Machine  Tool  (Jo. 
Nllee-Bement-Pond    Co. 
Watson  Stillman  Co. 


Pressee,   Crank  Pin. 

Hydraulic  Press  Mfg.  (k). 
Watson-Stillman  Co. 

Presses,   Forging. 

I.ucas  Machine  Tool  Co. 
Nlles-Bement-Pond  (3o. 
United  Bhiglneerlng  *  Fdy. 

Co. 
Watson-Stillman  Co. 

Presses,   Flanging— Hydranlio. 
Chambersburg      Engineering 

Co. 
Hydraulic  Press  Mfg.   (k>. 

Watson-Stillman  Co. 

Presses,  Flangiar — Pneumatio. 
McCabe   Mfg.   Co. 

Presses,    Hydraullo. 
Chambersburg      Engineering 

(3o. 
Hydraulic  Press  Mfg.  Oo. 
Niles-Bement-Pond  (To. 
Sellers  &  Co.,   Inc.,  Wm. 
United  Engineering  *  Pdy. 

Co. 
Watson-Stillman  Co. 

Presses,   Steam  Hydranlio. 
United  Engineering  &  Fdy. 
Co. 

Presses,  Wheel. 

Hydraulic  Press  Mfg.  (To. 
Nlles-Bement-Pond  Co. 
Watson-Stillman  Co. 

Pulleys. 

Brown   A  Sharpe  Mfg.   Oo. 
Carlyle-Johnson  Co. 

Pumps. 

Brown  tt  Sharpe  Hfg.  Co. 

Pumps,  Geared. 
Brown  &  Sharpe  Mfg.  Co, 

Pumps,  Hydraulic. 
Chambersburg      Engineering 

Co. 
Hydraulic  Presa  Mfg.  (To. 

Watson  Stillman  Co. 
WdrtliiiiKton    I'uinp    &    Ma- 
chinery, Corp. 

Pumps,  Self-Measuring  for 
Oil,  Gasoline  and  Kero- 
sene. 

Pumps,    Vacuum. 
Chicago  Pneumatic  Tool  Co. 

Pumping  Machinery. 
Chambersburg      Engineering 

Co. 
IngersoII   Rand  (To. 

Punch      and      Shearing      Ma- 
chines. 
Hilles  &  Jones  Co. 
Ix>ng  &  AUstatter  Co. 
Ryerson  &  Co.,  J.  T. 
Sherritt  &  Stoer  Co. 

Punching     Machine,     Horisoa- 
tal. 
Hilles   &  Jones  Co. 
Long  &   AUstatter  Co. 

Punching  Machine,   Multiple. 
Hilles   &  Jones   Co. 
Ix)ng  &  AUstatter  Co. 
Ryerson  St.  Son,  Jos.  T. 

Punching    Machine,    Combined 
Punch,   Shear  and  Oope. 
Hilles  &  Jones  (To. 
Ryerson  &  Co.,  J.  T. 

Punching  Machine,   Vertical. 
Hilles  &  Jones  Co. 
Ryerson  &  Son,  Jos.  T. 

Quartering  Machine. 
Niles-Bement-Pond  (To. 

Rail    Benders,    Portable. 
Q  &  C  Co. 

Rail  Saws,  Circular, 
g  &  C  Co. 

Railway   Supplies. 
Q   &   C   Co. 

Bare  Gases. 
Air   Reduction   (To. 

Baspe. 
Nicholson  File  (To. 


Reamers,   Expandiar. 
Cleveland   Twist   Drill   Co. 
Oisbolt  Machine  (To. 
Morse  Twist  Drill  A  Mach. 

Co. 
Union  Twist  Drill  Co.,  The 

Beamers,   Solid. 
Bmbaker  &  Bros.,  W.  L. 
Cleveland  Twist  DriU  Co. 
Detroit  Twist  Drill  Co. 
Gisholt  Machine  Co. 
Morse  Twist  Drill  &  Mach. 

(To. 
Union  Twist  Drill  (To.,  The. 

Recorders,  Time. 
GlshoIt  Machine  (To. 

Beoorders,   Speed. 
Chicago  Pneumatic  Tool  (To. 

Befraotory     Bricks     and     Ce- 
ment. 
Carborundum  Co. 

Begrindinc  Valves. 
AJax   Manufacturing  (To. 

Begnlatora,    Gas  Pressar*. 
Air  Reduction  Oo. 

Regulators,  Preasnro. 
Crane  (To. 

Beverse  Gears,   Power. 
Barco  Mfg.  Co. 

Bivet  (Tutters. 
Chicago  Pneumatic  Tool  Co. 
Rice  Mfg.  Co. 

Rivet  Heaters,  Electric. 
Bee   also   Forges,    Oil    Bivet 

Heating. 
American  Car  &  Fdry.  Oo. 
U.  S.   Electric  (To. 

Biveters — (See   Hammers, 
Pneumatic). 

Biveters,  Hydraulic. 
Allen  (To.,   John   F. 
(Thambersburg      Engineering 
Co. 

Watson-Stillman  Co. 

Rivets. 

Ryerson  &  Son,  Jos.  T. 

Rivet  Making  Maohines. 
Acme    Machinery   Co. 
AJax  Machinery  Co. 
National    Machinery    Co. 

Rods. 

Page  Steel  &  Wire  Co. 

Rods     and     Wire,     Weldings 
(See  Welding   Rods). 

Rolls,    Bending   and    Straight- 
ening. 
Hilles  &  Jones  Co. 
Nlles-Bement-Pond  Co. 
Ryerson  &  Son,  Jos.  T. 

Bolls,    Reclaiming. 

Ajax   Manufacturing   (To. 

Roller  Tube  Expanders. 
Nicholson   &  Co.,   W.   H. 
Ryerson  &  Co.,   I.  T. 

Roofing,    Car. 

Ruberold  Co.,  The. 
Standard  Paint  (To. 

Roofing  for  Buildings. 
Barrett  Co. 
Ruberold  Co.,  The. 
Standard  Paint  Co. 

Roundhouse    Blower    Una 
Joints. 
Barco  Mfg.  (To. 

Bules — Scales. 
Brown  A  Sharpe  Mfg.  Oo. 
Starrett  Co..  L.   8. 

Safe   Ends. 

National  Tube   Oo. 
Ryerson  A  Son,  Joe.  T. 


Safety  Treads. 
Universal  Safety  Tread  Oo. 

Sand  Rammers. 
Chicago  Pneumatie  Teol  (To. 
Ingersoll-Rand  Ce. 
Keller   Pneumatic   Tool   (To. 

Saw     Frames     aa4    Blades, 
Hack. 
Starrett  A  (To.,  li.  8. 

Saws,   Circular  Metal. 

Brown  A  Sharpe   Mfg.   Oo. 

Standard  Tool  Ce. 

Union  Twist  DriU  (Te.,  Tko. 

Sawing  Machines,  Metal  OoU. 
Newton  Machine  Tool  Wks. 

Sawlnr     Machines,     P  •  w  •  r 
Hack. 
Ryerson  A  Son,  Jos.  T. 

Screw  Eztraotors. 

Cleveland   TwUt   DriU   Oe. 

Screw  Maohines,  Aateaatle. 
Brown  A  Sharpe  Mfy.  Oo. 
National  Acme  Oo.,  Th*. 

Screw    Maohines,    PUla    aad 
Hand. 
Acme  Machine  Tool  Oo. 
Footer  Machine  Oo. 
Jones  A  Lamaon  Mach.  (Tb. 
Warner  A  Swaaey  (To. 

Sorew  Msohine  Predaota. 
National  Acme  Co.,  Hie. 

Sorew    Machine   Teela  aad 
Equipment. 
Acme  Machine  Tool  Oo. 
Foster  Machine  (To. 
Jones  A  Lamaon  Maeh.  Oo. 
Warner  A  Swasey  Oo. 

Sorew  Plates. 
Brubaker  A  Bros.,  W.  I^ 
Morse  Twist  DriU  A  Maeh. 

Co. 
Union  Twist  DriU  (Jo.,  Tko. 

Seamless    Steel    TaUav— (8as 
Tubiag). 


Belf-Meaanrinr     CO 

(See  Tanks,  Oil,  Itenc*) 

Self-Openinir  Bio  Hoada. 
Murchey  Mach.   A  Tool  Oo. 

Shafting,  Steel. 
Fairbanks  Co. 
Ryerson  A  (To.,  J.  T. 

Shafting,    Steel   TaUa* 
National   Tube   (To. 

Shapers. 

American  Tool  Works  Oo. 
Cincinnati  Sbaper  Oo. 
Gould  A   Eberbardt  Co. 
Morton  Mfg.  (To. 
Niles-Bement-Pond   (To. 
Ryerson  A  Son,  Jos.,  T. 
Stockbrldge  Machine  Oo. 

Shapers,  Draw  Out. 
Morton  Mfg.  Co. 

Shapers,   Travellar  Head. 
Cincinnati   Shaper  (To. 

Sharpening    Stones  —  (800 
Stones,   OU). 

Shearing  Maohines,  Alligator. 
Canton  Fdy.  A  Mach.  Oo. 
Hilles  A  Jones  Oo. 
Long  &  AUstatter  Co. 
Ryerson  A  Son.  Jos.  T. 

Shearing  Maohines,  Angle. 
HlUea  A  Jones  (To. 
Long  &  AUstatter  Co. 
Ryerson  A  Son,  Jos.  T. 

Shearing  Machines,  Bar  Iron. 
^Hilles  A  Jones  (To. 
Long  A  AUstatter  (To. 
Ryerson  A  Boa.  Jos.  T. 
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HIGH  SPEED  FORGING  PRESSES 
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1000.  1200  AND  2000  TON  STEAM  HYDRAULIC  FORGING  PRESSES. 

%£''':--:i'-^-  -^■■-:^h-  i'i^^  standard  press  of  ^i}n&  ^'' ''■■:]':C:/:y^''-'-:^^^ 

-y.'£- :■■.:)■-  'K^u.  world  for  making  medium  .'  ^:~y',/^  :''^v- ^  ■": 

■  '^:£--:::^y- :  ;f  ^^?';;;  'h^'-^yuland    heavy    forging  s.  '^'/v         ^ .  k  ''y-r[-^i':'-^'zi 

SINGLE  FRAME  TYPE,  150  AND  300  TONS— FOUR  COLUMN  TYPE  500  TO  12,000  TONS 

"^'/■■.y.  ^  '••:> -^Br;.^^"  '^•■':.0--"     Write  for  Bulletins  F  and  FR,  '["■■^■\ 

UNITED  ENGINEERING  &  FOUNDRY  CO. 

PITTSBURGH,  PA. 

*%argest  Roll  Makers  in  the  World,  Makers  of  the  Largest  Rolls'* 
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Oilen,    FlanKe^(S«e   Lubrioa- 
t«ra,   Flanf*). 

Oilen,   Hand. 
Gem  Mfg.  Co. 

Oils.  Lttbricatlnr- 

Oalena-glKiial    Oil    Oo. 

Oxygen. 

Air   Keductlon  Co. 

Oxy-Acetylene     Welding     and 
Cutting — (Ses  Cuttinc  and 
.  Welding    Apparatua). 

Packlns,  Iron. 

Smooth  On  Mfg.   Co. 

Paint  SpraTing^'Eqalpment. 
De  VillbiM  iitg.  Co. 

Palnta. 

Raberold  Co.,  Tlia 

Faints,    Graphite. 
Joseph   Dixon  Crnclble  Co. 

Palnta,   MeUlUc. 
Ruberoid  Co.,  The 

Partition*,   Wire. 
Page  Steel  A  Wire  Co. 

Partltlona,   Woven  Steel. 
Page  Steel   &   Wire  Co. 

Pedestal     Jaw      Facing      Ma- 
chines. 
riiilcrwiHid  Corp.,   H.   B. 


-(See   Knuckle 


Pins,    Knuckle 

Pins). 


Pipe      Bendera,      Hydraulic— 
(Sea   Bending   Xaohlnes). 

Pipe      Bending     and      Cutting 
Machines. 
Tread  well   Engineering   Co. 

Pipe     Cuttert— (See     Cntten, 
Pipe). 

Pipe    Cutting    and    Threading 
Machinery. 
I.undis    Machine   Co.,    Inc. 

Pipe  Fitters'  Toola. 

ripvel:ini1   Tw-lst  Drill  Ok). 
WlUlnms  &  Co..   J.  H. 

Pipe  Fitting!. 
Crane   Co. 
D:irt   &   C"..    B.    M. 

[Pipe,   Butt-Welded   Steel. 
.National    Tube   Co. 

Pipe,   Cast  Iron. 

American   Car  &   Fdry.   Co. 

Pil)e.^   Gray   Iron. 

American  Car  &  Fdry.   Co. 

Pipe.   Wrought  Iron. 
;      Hyers   Co..    A.    M. 

Planer    Tools    —    (See    Tools, 
Planer). 

Planers. 
I     American    Tool    Works. 

Cincinnati    I'laner    Co. 

Newton        Machine        Tool 
Works.    Inc. 

Niles-Rement-Pond    Co. 

Ryerson   &.  Son,   Jos.   T. 

Sellers   A    Co..    Inc..    Wm. 

Slicrritf   .V    Stin-r   fo. 

Planers,   Crank.      ^ 
Cincinnati   Shapfr  Co..   The 
N'ewton  Machine         Tool 

Works.    Inc. 

Planers.   Draw   Cut   Cylinder. 

Morton    Mfg.    Co. 

Planers,   Open  Side  Crank. 
Automatic  Maclilne  Co.,  The 

Planers,    Portable.    • 
Mort.m   Mfp.  Co. 
Underwood  Corp..    H.  "^. 


Planers,    Plate. 

Hilles   &   Junes  Co. 
Ryerson   &  Son.   Jos.   T. 
Sellers  &  Co.,    Inc..    Wm. 

Planers,    Rotary. 

Newton  Machine         Tool 

Works.  Inc. 
Nlles-Rement-Pond     Co. 
Underwood  Corp.,  H.  B. 

Planers,    Valve   Seat. 
Rookdby  &  Co.,  B.  J. 
Underwood   Corp.,   H.   B. 

Planing  Attachments,   Badius. 
Underwood   Corp.,    H.    B. 

Platforms.   Car. 
Commonwealth  Steel  Co. 

Plates,   Boiler,   Firebox,  Etc. 
Ryerson  &  Son,  Jos.  T. 

Plugs,   Mud  and  Waihout. 
Houaely  Flue  Connection  Co. 

Plugs.    Washout. 

Bird-Archer   Co..   The 

Plumbago. 

Joseph   Dixon   Crucible  Co. 

Plumbers'    Tools. 
Williams  Co.,   J.    H. 

Plunger  Pumps. 

Gardner  Governor  Co. 

Pneumatio  Drills — (See  Drill- 
ing Machines,  Pneumatio). 

Pneumatio  Flue  Welders — 
(See  Flue  Welders). 

Pneumatic  Grinders  —  (See 
Grinding  Machine,  Port- 
able  Pneumatic). 

Pneumatic  Hammers  —  (See 
Hammers,    Pneumatic), 

Pneumatio  Loco.  Turntable 
Motors  —  (See  Motors, 
Pneumatic  Turntable). 

Pneumatic  Riveters —  (See 
Hammers.    Pneumatio). 

Pneumatio  Tools. 

fhicajro    Pneumatic   Tool  Co. 
Cleveland     Pneumatic     Tool 

Co. 
IngcrBoll-Rand   Co. 

Pointing  Machines,   Bolt, 
Ijindls    Machine   Co..    Inc. 

Poles  and  Posts,  Tubular 
Steel. 

National  Tube   Co. 

Polishing  Machines. 

Brown    &   Sharpe   .Mfj».    Co. 
nisey -Wolf    Mach.    Co. 
U.   .*'.   Elpf'tric  Tool   Co. 

Portable  Electric  Drilling  Ma- 
chine—  (See  Drilling  Ma- 
chines. Electric). 

Portable  Electric  Grinder — 
'See  Grinding  Machines, 
Electric). 

Portable  Floor  Cranes  —  (See 
Cranes,    Portable). 

Portable    Tools. 

lic.kstiy   &   Co..    E.   J. 
Under woikI  Corp.,   H.   B. 

Power  Reverse  Gears — (See 
Reverse   Gears.    Power). 

Presses,    Arbor. 

Nicholson  &   Co.,   W.    H. 
Wat-oii  Stiiliii.ui  Co. 

Presses,  Banding. 

ChamhersburB       Engineering 

Co.         , 
Ryerson   *  Co..   J.  T. 

Watvoii  Slillir<;in   to. 

Presses.   Bushing. 
Chambersburg      Engineering 

Co. 
Hydraulic    Pres<<    Mfg.    Co. 
I.ucns   .Machine   Tool   Co. 
Nlles-Bement-Pond    Co. 
Watson  Slillniaii  Co. 


Presses,   Crank  Pin, 

Hydraulic   Press  Mfg.   Co. 
Wutson  Stillman  Co. 

Presses,    Forging. 

I.iicas  Macliiiu'  Tool  Co. 
Niles-Kement-Pond  Co. 
United   Engineering  &   Fdy. 

Co. 
Watson  Stillman  Co. 

Presses,    Flanging — Hydraulic, 
Chambersburg       Engineering 

Co. 
Hydraulic  Press   Mfg.    Co. 
Watson  Stillman  Co. 

Presses,  Flangiag — Pneumatio. 
McCabe    Mfg.    Co. 

Presses.    Hydraulic. 
Chambersburg      Engineering 

Co. 
Hydraulic   Press  Mfg.  Co. 
Niles-Bement-Pond  Co. 
Sellers  &  Co.,   Inc..  Wm. 
United   Engineering  &   Fdy. 

Co. 
Wutson  Stillman  Co. 

Presses.    Steam   Hydmnlio. 
United    Engineering   &   Fdy. 
Co. 

Presses,   Wheel. 

Hydraulic  Press  Mfg.   Co. 
Nlles-Bement-Pond   Co. 
Watson  Stillman  Co. 

Pulleys. 

Hrown   &   Sharpe   Mfg.   Co. 
Carlyle-Johnson  Co. 

Pumps. 

Brown  &  Shnrpe  Mfg.  Co. 

Pumps.  Geared. 

Brown   &  Sharpe  Mfg.   Co. 

Pumps,  Hydraulic. 
Chambersburg       Engineering 

Co. 
Hydraulic   Press  Mfg.   Co. 

Watson  Slillin.in  Co. 
W.iill  iii'-t.iii      riiiii|.     A:     Ma- 
•  •liiniT.i    <'iii|i. 

Pumps.  Self-Measuring  for 
Oil,  Gasoline  and  Kero- 
sene. 

Pumps.    Vacuum. 

Cliicapo  Pneumatic  Tool  Co. 

Pumping  Machinery. 

Chambersburg      Engineering 

Co. 
IngersoU    Rand   Co. 

Punch       and       Shearing       ICa- 
chines. 
Hilles  &  Jones  Co. 
I^iiig    iV:    AUst.ittcr    Co. 
Ryerson  &  Co.,   J.  T. 
Sherritt   A:    Sto.-r   Co. 

Punching     Machine,     Horizon- 
tal. 
Hilles   &  Jones  Co. 
I/on),'   .V    Allst.ilt.r   Co. 

Punching   Machine,    Multiple. 
HUIes   &  Jones   Co. 
I/oni:   A:    Allstatt.-r   Co. 
Ryerson   &  Son.   Jos.   T. 

Punching    Machine,    Combined 
Punch,.  Shear   and    Cope, 
Hilles  &  Jones  Co. 
Ryerson  &  Co.,  J.  T. 

Punching    Machine,    Vertical. 
Hilles  &  Jones  Co. 
Ryerson   &    Son.    Jos.   T. 

Quartering  Machine. 
Niles-Hement-Pond  Co. 

Rail    Benders.    Portable. 
<.»  ,v  c  c... 

Rail   Saws.   Circular. 
«,(   .V    c    Cii. 

Railway   Supplies. 
1}   \    C   Co. 

Rare  Gases. 
Air    Reduction   Co. 

Rasps- 
Nicholson  File  Co. 


Reamers,   Expanding. 
Cleveland    Twist    Drill   Co. 
Glsholt  Machine  Co. 
Morse  Twist   Drill  &  Mach. 

Co. 
Union  Twist  Drill  Co..   The 

Reamers,    Solid, 

Brnbaker  &   Bros.,   W.   L. 
Cleveland  Twist   Drill  Co. 
Detroit  Twist  Drill  Co. 
Gisbolt   Machine   Co. 
Morse  Twist  Drill   &  Mach. 

Co. 
Union  Twist  Drill  Co..  The. 

Recorders,  Time. 
Gisbolt   Machine  Co. 

Recorders,   Speed. 

Chirago  Pneumatic  Tool  Co. 

Refractory     Bricks     and     Ce- 
ment. 
Carborundum   Co. 

Regrinding  Valves. 

Ajax    Manufacturing  Co. 

Regulators,    Gas   Pressor*. 
Air   Reduction   Co. 

Regulators,   Pressure. 
Crane  Co. 

Reverse  Gears,   Power, 
Barco  Mfg.  Co. 

Rivet   Cutters. 
Chicago  Pneumatic  Tool  Co. 
Rice  Mfg.   Co. 

Rivet  Heaters,   Electric. 
See   also   Forges,    Oil   Rivet 

Heating. 
American  Car  &  Fdry.   Co. 
U.  .8.   Electric  Co. 

Riveters — (See    Hammers, 
Pneumatic). 

Riveters,  Hydraulic. 
Allen   Co..   John    F. 
Chambersburg      Bnglneerlnf 
Co. 

Watson  Stillman  Co. 

Rivets, 

Ryerson  &  Son.  Jos.  T. 

Rivet   Making   Machines. 
.\rmi>    Machinery   Co, 
Ajax    Machinery   Co. 
.National    Machinery    Co. 

Rods. 

Pace  Steel  &   Wire  Co. 

Rods     and     Wire,     Welding — 
(See   Welding    Rods). 

Rolls,    Bending    and    Straight- 
ening. 
Hillfs    it   .Tones   Co. 
Nilesl'.enient-Pond   Co. 
Ryerson  &  Son.   Jos.   T. 

Rolls,    Reclaiming. 

.\Jax    Maniifactnrinp    Co. 

Roller  Tube  Expanders. 
Nicholson    &    Co..    W.    H. 
Ryerson   &   Co.,    I.   T. 

Roofing,    Car. 

Riiberoiil   Co..  The. 
Standard   Paint  Co. 

Roofing  for  Buildings. 
Barrett   Co. 
Ruberoid   Co.,    The. 
Standard   Paint  Co. 

Roundhouse     Blower    Line 
Joints- 
Barco  Mfg.   Co. 

Rules — Scales. 
Brown  &  Sharpe  Mfg.   Co. 
Starrett   Co..    L.    8. 

Safe    Ends. 

National   Tube    Co. 
Ryerson  &  Son.  Jos.  T. 


Safety  Treads. 

Universal   Safety  Tread   Co. 

Sand   Rammers. 

Chicago  Pneumatic  Tool  Co. 

IngersoU-Rand  Co. 

Keller   Pneumatic   Tool   Co. 

Saw     Frames     and     Blades, 
Hack. 
Starrstt  &  Co..   L.   8. 

Saws,    Circular   Metal. 

Brown   &  Sharpe   Mfg.   Co. 

Standard  Tool  Co. 

Union  Twist  Drill  Co.,  The. 

Sawing  Machines,  Metal  Oeld. 
Newton  .Machine  Tool  Wks. 

Sawing     Machines,     P  •  w  •  r 
Hack. 
Ryerson  &  Son,  Joo.  T. 

Screw  Extractors. 

Cleveland    Twist    DrlU   Oo. 

Screw  Machines,  *s*fat1t 
Brown  St.  Sharpe  Mfg.  00. 
National  Acme  Co.,  Th*. 

Screw    Machines,     Plain    «Bd 
Hand. 
Acme  Machine  Tool  Co. 
Foster  Machine  Co. 
Jones  &.  Lamson   Mach.   Co. 
Warner  Si  Swasey  Co. 

Sorew   Maohine  Prodnota. 
National  Acme  Co.,  Hi*. 

Sorew    Machin*    T**ls    *ad 
Equipment. 
Acme  Machin*  Tool  Co. 
Foster  Machine  Oo. 
Jones  &   Lamson   Maeh.   Oo. 
Warner  &  Swasey  Oo. 

Screw  Plate*. 

Brubaker  &  Bro*.,   W.  U 
Morse  Twist  DrlU  *  Maeh. 

Co. 
Union  Twist  Drill  Co.,  Th*. 

Seamless    Steel    TaMaf—CS** 
Tubing). 


Self-Measuring      Oil 

(See  Tanks,  Oil,  Btarag*) 

Self-Opening  Di*  H*ada. 
Murcbey   Mach.    St  Tool   Oo. 

Shafting,  Steel. 
Fairbanks  Co. 
Ryerson  &  Co..   J.   T. 

Shafting,    Steel    Tubing 
National    Tube    Oo. 

Shapers. 

American  Tool  Work*  Oo. 
Cincinnati  Shaper  C'O. 
Gould   &   Eberhardt   Co. 
.Morton   .Mfg.   Co. 
Niles-Bement-Pond   Co. 
Ryerson   &  Son,   Jos.,   T. 
StockbrldKe  Machine  Oo. 

Shapers,  Draw  Cat. 
.Morton  Mfg.  Co. 

Shapers,   Traveling  Head. 
Cincinnati    Shaper   Co. 

Sharpening    Stones  —  (8** 
Stones.    Oil). 

Shearing   Machines.    Alligator. 
Canton    Fdy.   A  Mach.  Co. 
Hilles   &  Jones  Co. 
I-ons   »V    Allstatter   Co. 
Ryerson  &  Son.  Jo*.  T. 

Shearing  Machines,   Angle. 
Hilles  &  Jones  Co. 
lions  A:    Allstatter  Co, 
Ryerson  &  Son,  Jo*.   T. 

Shearing  Machines.  Bar  Iron. 
Hilles  A  Jones  Co. 
\A<ng   &    Allstatter   Co. 
Ryerson  A  Son.   Jo*.  T. 
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HIGH  SPEED  FORGING  PRESSES 


"DAVY  BROS.,  LTD.,  PATENTED" 


.      1000,  1200  AND  2000  TON  STEAM  HYDRAULIC  FORGING  PRESSES. 

Tlie  standard  press  of  the 
world  for  making  medium 
and     heavy     forgings.     , 

SINGLE  FRAME  TYPE,  150  AND  300  TONS— FOUR  COLUMN  TYPE  500  TO  12,000  TONS 

,-  .. >»      . ..  ■  . 

Write  for  Bulletins  F  and  FR, 

UNITED  ENGINEERING  &  FOUND^^  CO. 

PITTSBURGH,  PA.  V 

'■'         .    o  '  '■  \  '    " '  *^  '         ■'' '  J,'    -^ 

^^Largest  Roll  Makers  in  the  IVorld.   Makers  of   the   Largest   Rolls'* 
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Shearing   Machines,   Gate. 
HlUes  &.  Jones  Co. 
Long  &  AUstatter  Co. 

Bh— Tiny  KachiaM,   Flat*. 
Hllles  ic  Jones  Co. 
Long  &.  AUstatter  Co. 
Qnlckwork   Co. 
Byerson   &   Son,   Jos.  -  T. 

Bhssriny  Maohinea,   Hotaxyt 
Qtilckwork  Co. 

Shmiing     Ifsfthinos.     Rotary 
'  Bevel. 

HlUes  &.  Jones  Co. 
Byerson  &  Bon.  Jos.   T. 

Bhaan,  Imtvltx,  Cnttiaf. 
Quickwork  Co. 

BlMars.     puts,     Shaet-lUtal, 
Kotary. 
Sherritt    &    Stoer    Oo. 
Quickwork  Co. 

Shears,    Slittiac. 

Quickwork  Co.         ■'*.•;'"• 

Bhaet    Stss  1— (8m    Btosl 
Bhsat). 

Shelving  Metal. 

Lyon   Metallic   Mfg.    Co. 

Signal    Pipe,    Wrought    Iron. 
Byers  Co.,   A.  M. 

Signal  Pipe,   Wrought  Steel. 
National   Tube   Co. 

Skid  Shoes,   BaiL 

Q  ic  C  Co.  '  ,.-•■-.  .;  • 

Slotting   Machinery,    Frame. 
Uetts  Macliiue  Co. 
SeUers  &  Co.,  Inc..   Wm. 

Slotting  Machines. 
Betts   Maclilne   Co. 
DiU  Machine  Co. 
National  Acme  Co. 
Newton  Machine  Wks.,   Inc. 
Niles-Bement-Pond  Co. 
Sellers  &  Co..   Inc.,   Wm. 

Snow   Melting   Device. 
Q  &  C  Co. 

Snow  Plows." 

Q  &  C  Co.  '     •'      ■    • 

Sockets,    Drill. 

Cleveland  Twist  Drill  Co. 
Brown   &  Sharpe   Mfg.   Co. 
Morse  Twist  Drill  &  Macb. 

Co. 
Union  Twist  Drill  Co.,  The. 

Sooketa,  Wire  Rop«. 
WiUiams   Co.,   J.    H. 

Solid  Adjustable  Die  Heads. 
Mnrehey   Mach.   &  Tool    Co. 

BoUd  Adjustable  Tops. 
Mnrehey  Mach.  tt  Tool  Ci. 

Spacing  Tables. 

Hllles  Sl  Jones  Co.   ',■-,-■' 

fecial   Machinery. 
Bausch   Blach.   Tool  Co. 
Betts   Machlns  Oo. 
Brown  Sc  Sbarpe  Mfg.  (o 
OUholt   Machine   Co. 
Lucas  Machine  Tool  Co. 
Newton    Macb.    Tool    Wis 

Inc. 
Underwood  Corp.,  H.  B. 

Spraying  Machine,  Paint- 
(See  Paint  Spnyii« 
Equipment) . 

Spring  Banding  Presses,  Hyv 
dranllo  —  (See  Presses, 
Banding). 

Spdng   Shop  Machinery. 
Byerson  &  Son,   Jo«.   T. 

Springs,   Car  and  E'tla*. 
American   Steel   foundries. 

Staybolt     and     Belt     Taming 

Threading   Maohines. 

Landls  Machine  Co..  Inc. 


Staybolt  Drivers. 

Chicago  Pneumatic  Tool  (^. 

Staybolt,     Iron — (So*     Iron 
Staybolt). 

Staybolt    Taps— (Seo    Taps, 
Staybolt) . 

Staybolta. 

American  Locomotive  Co. 
riannery  Bolt  Co. 

Stay  Tnbes. 

National  Tube  Co. 


Steam    Oang 
Steam) . 


(Bee   Gauges, 


Steam  Hammers — (See  Ham- 
mers,  Steam  Forging). 

Steam  Separators. 

Nicholson  &  Co.,    W.   H. 

Steam  Traps. 
Crane  Coujpany. 
Nicholson  &  Co.,   W.   B. 

Steel.  Die. 
Firtb-Sterllng  Steel  Co. 
Ludlum  Steel  Co. 
Vanadium   Alloys   Steel   Co. 

Steel,   High  Speed  Tool. 
Flrth-Sterling   Co. 
Ludlum  Steel  Co. 
Uyerson  &  Son,  Jos.  T. 
Vanadium  Alloys  Steel  Co. 
J.   U.    Williams  &  Co. 

Steels,   Alloys  and  Carbon. 
Kirth-Sterling  Steel  Co. 
Ludlum   Steel   Co. 
Vanadium    Alloys   Steel   Co. 

Step   Treads,    Safety. 

Universal  Safety  Tread  Co. 

Stokers,  Locomotive. 

Elvln    Mechanical    Stoker. 
Locomotive  Stoker  Co. 

Stones,  OIL 
Carborundum   Co. 
Norton   Co. 

Stop-Cocks    (Lubricating). 
Dart  Mfg.  Co.,  E.  M. 

Store-House   Shelving. 
Lyon    Metallic    Mfg.    Co. 

Straight  Edges. 

Brown   &  Sharpe  Mfg.   Co. 

Straightening  Bolls  —  (Bee 
Bolls,  Bending  and 
Straightening). 

Superheater  Pipes, 
National  Tube  Co. 

Superheaters. 
Superheater  Co.,  Tlie. 

Surface  Plates. 
Brown  &  Sbarpe  Mfg.  Co. 

Swivels. 

WllUams  &  Co.,  J.  H. 

Tanks,   Oil  Storage. 

Bowser  &  Co.,  Inc.,  S.   F. 

Tapping     Machines     and     At- 
tachmenta. 
American   Tool   Works. 
Acme  Machinery  Co. 
National  Machinery  (3o. 
Blckert-Sbafer  Co. 

Taps  and  Dies. 

Besly   &  Co.,    Chas.    H. 
Brubaker  &  Bros.,   W.  L. 
Landls   Machine   Co.,    Inc. 
Morse  TwUt  Drill  ft  Mach. 

Co. 
National    Acme   C^.,    Tie. 
Union  Twist  Drill  Co.,  The. 

Taps,   Collapsing. 

Murchey    Mach.   &  Tool  Co. 
National   Acme  Co. 


Taps,  Staybolt. 

Besly  &   Co.,   C.    H. 
Brubaker  &  Bros.,   W.   L. 
Standard    Tool    Co. 
Union  Twist  Drill  Co.,  Tlie. 

Thermit, 

Metal   A   Thermit   Corp. 

Thread  Millers — (See  Milling 
Machines,   Thread). 

Thread     Cutting    Machine, 
Bolt. 
Acme  Machinery  Co. 
Landls  Machine  Co.,  Inc. 
The  National  Machinery  Co. 

Thread    Cutting    Machine, 
Pipe. 
Landls   Machine   0>.,    Inc. 

Threading  Machine,   Bolt  and 
Stud. 
National  Acme  Co. 

Threading  Tools — (See  Tools, 
Threading). 

Tie  Wires. 

Page   Steel  &  Wire  Co. 

Tire  Turning  and  Boring 
Mills— (See  Boring  Ma- 
ohines,  Tire). 

Tool  Boes. 

Lyon    Metallic   Mfg.    Co. 

Tool  Holders. 
Gisholt    Machine   Co. 
WiUiams  &  Co.,  J.  H. 

Tool  Holder  Bits — High  Speed 
Steel. 
Firth-Sterling   Steel  Co. 
Ludlum   Steel  Co. 
Vanadium    Alloys    Steel   Co. 
Williams  &  Co.,  J.   H. 

Tool  Post,  Turret — (See  Tur- 
rets.   Tool  Post). 

Tools,    Boilermakera*. 

Brubaker  &.  Bros.,   W.   L. 
Chicago  Pneumatic  Tool  Co. 
Ryerson   &  Son,   Jos.   T. 

Tools,  Lathe. 

Williams  &  Co.,  J.  H. 

Tools,   Machinists'. 

Brown   &   Sharpe  Mfg.   Co. 
Sherritt    &    Stoer    Co. 
Starrett  &  Co.,  L.  8. 
Williams  &  Co.,  J.  H. 

Tools,  Planing, 

J.   H.   Williams  Co.,   The. 

Tools,  Threading. 

Murchey   Macb.   A  Tool  Co. 
J.   H.   Williams  Co.,   The. 
See    also    Dies,    Threading, 
Self  Opening. 

Tools,  Superheater  Joint. 
Draper    Mfg.    Co. 

Tools,  Valve  Facing. 
Draper    Mfg.    Co. 

Torches,  Welding — (See  Cut- 
ting and  Welding  Appa- 
ratus). 

Transmission,  Silent  Chain — 
(See   Chain,   Drive). 

Traverse  S^.'>pers — (See  Shap- 
ers.    Traveling  Head). 

Trap   Doors    and    Fixtures. 
0.    M.    Edwards  Co.,   Inc. 

Treads.    Safety. 
Universal  Safety  Tread  Co. 

Truck  Bolsters — (See  Bol- 
sters,  Car). 

Truck  Frames. 

American  Steel  Co. 

Commonwealth  Steel  Co. 

Scullin  Steel  Co. 
Trucks,    Car  and  LooomotlTe. 

American     Steel     Foundries 
Co. 

Commonwealth    Steel    Co. 

McConway  A  Torley  Co. 

SculUn  Steel  Co. 

Trucks,   Electric. 

American   Locomotive  Co. 
Baldwin    Locomotive    Wks.. 
The. 


Tube  Cleaners. 

Lagonda    Mfg.   Co. 
Liberty  Mfg.  Co. 
Roto  Co.,   The. 
Ryerson  &  Sou,  Jos.  T. 

Tube  Cutters — (See  Cutters, 
Flue). 

Tube  Expanders — (See  Flue 
Expanders). 

Tubes,  Boiler. 

Allegheny  Steel  Co. 
Crane  Company. 
National  Tube  Co. 
Parkesburg   Iron  Co. 
Tyler  Tube  A  Pipe  Co. 

Tubing,     Lap,     Welded     and 
Seamless  Steel. 
National  Tube  Co. 

Turbo-Generators. 
General   Electric  Co. 
Sunbeam  Elec.  Mfg.  Co. 

Turntable  T  r  a  o  t  o  r  s — (Seo 
Tractors,   Turntable). 

Turntables,    Industrial   Shop. 
Canton    Fdry.    A   Macb.    Co. 

Turret  Lathes — (See  Lathes. 
Turret). 

Turrets,   Tool  Post. 
McCrosky   Tool  Corp. 

Twist  Drills— (See  Drills, 
Twist). 

Unions,   Pipe. 
Crane  Co. 
Dart  Mfg.   Co.,    E.    M. 

Universal  Grinding  Maohines 
— (See  Grinding  Maohines, 
Universal). 

Upholstery.  Car. 

Pantasote    Company,    The. 

Upsetting  Machines  —  (Bee 
Forging  Machines). 

Upsetting  Presses,   Hydraulic. 
Cbambersburg      Engineering 

Co. 
Watson-Stillman    Co. 

Valve  Grinding  Compound. 
Norton   Company. 

Valves. 
American  Car  A  Fdry.  Co. 
Crane  Company. 
Jenkins  Bros. 

Valves,   Ball   Check. 
Draper    Mfg.    Co. 

Valves.  Blower  and  Blow  Off. 
Asbton   Valve   Co. 

Valves,   Cut   Off    (Automatic). 
LAgonda  Mfg.   Co.,  The. 
Uberty    Mfg.   Co. 

Valves,   Gate. 
Crane   Co. 

Valves,  Globe. 
Crane  Co. 
Jenkins    Bros. 

Valves,    HydrauUo. 
Cbambersburg      Engineering 

Co. 
Hydraulic  Press  Mfg.  Co. 
Watson-Stlllman    CV>. 

Valves,   Pop,   Safety  and  Re- 
lief. 
Asbton  Valve  Co. 
Crane  Co. 

Valves,   Shop  Air  Line. 
Cleveland     Pneumatic    Tool 
Co. 

Ventilating  Fans. 
General  Electric  Co. 

Ventilators,   Car. 
Globe  Ventilator  (3o. 

Ventilators,  Shop. 
Globe   Ventilator  Co. 

Vise  Stands. 

Williams  A  Co.,  J.  H. 

Vises.  Milling  Machine. 
Brown  A  Sharpe  Mfg.   Co. 


Vises.  Pipe. 

Williams  A  Co..  J.  H. 

Vises,  Planer  and  Shapor. 
American  Tool   Works. 
Cincinnati  PUner  Co. 
Gould  A  Bberbardt  Co. 

Wainsooting  Panels. 
Pantasote  Co. 

Wallboard. 
Pantasote  Co. 

Washer  Catting  Maohina. 
National  Machinery  Co. 

Washers,  Look. 
National   Malleable  Castings 
Co. 

Water  Softaners. 

Dearl>orn    Chemical   Co. 

Water  Strainers. 
Lagonda   Mfg.   Co. 
Liberty  Mfg.  Co. 

Watar  Treatment. 

Dearborn   Chemical   Co. 
Ryerson  A  Son,   Jos.   T. 

Watarprooflng  Material. 
Barrett  Co. 

Weed  Burners. 

Commonwealth  Steel  Co. 

W  e  1  d  er  ,  Flue — (Seo  Flue 
Welders). 

Welding  and  Cutting  Appa' 
ratus — (See  Cutting  and 
Welding   Apparatus). 

Welding  Maohines,  Elootrio. 
Westingbouse      Electric      A 
Mfg.    Co. 

Welding       Machines,       Pneu- 
matic. 
Draper   Mfg.    (3o. 

Welding   Materials. 
Metal  A  Thermit  Corp. 

Welding  Process. 

Metal  A  Thermit  Corp. 

Welding  Bods  and  Wire. 
Air  Reduction  Co. 
Page  Steel  A  Wire  Co. 

Wheels,  Car. 

American   Car   A   Fdry.    Co. 
American   Steel  Foundries. 

Wheels,   Car  and  Locomotive. 

American  Steel  Foundries. 
Lima   Locomotive  Wks.,  Inc. 

Wheels,  G  r  i  n  d  1  n  g — (Boo 
Grinding  Wheels), 

Wheel  Centers.  Driving, 
American  Steel  Foundries. 
Commonwealth  Steel  Co. 

Wheel  Presses,  Hydranllo— 
(See  Presses,   Wheel). 

Whistles,   LooomotiTo. 
Asbton   Valve   Co. 

Winches. 

Chicago  Pneumatic  Tool  Co. 

Window  Fixtures. 
O.  M.  Edwards  Co. 

Wire.    Copper-Covered   Stool. 
Page  Steel  A  Wire  Co. 

Wire,  Electrical. 

Page  Steel  A  Wire  Oo. 
Wire.  Fencing. 

Page  Steel  A  Wire  Co. 

Wire.   Galvanized. 

Page  Steel  A  Wire  Oo. 

Wire.   Mill  Producta. 

Page  Steel  A  Wire  Co. 
Wire.   Spring. 

Page  Steel  A  Wire  Oo. 
Wire,  Steel. 

Page  Steel  A  Wire  Oo. 

Wire,     Telephone    and     Tolo- 
graph. 
Page  Steel  A  Wire  Oo. 

Wire.  Weather-Proof. 

Page  Steel  A  Wire  Oo. 
Wire-Link  Fabric. 

Page  Steel  A  Wire  Oo. 
Wrenches. 

Coes  Wrench  Co. 

J.   H.    Williams  Co.,  Tlio. 
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SASM    uirr   on    BAi-ArMCc 


r—^-^    I.    .^r^^SB-^ 


Balanced  Perfectly 


8 


Heavy,  unbalanced  steel  car  sashes  mean  greater  effort 
on  the  part  of  the  traveling  public  to  open  and  close 
them,  and  human  nature  is  mighty  apt  to  go  in  the  way 
of  least  resistance.  %?-^/'    ■  ^   ;     ^^ 

Bear  these  two  facts  in  mind  when  considering  the  de- 
tails of  those  new  passenger  cars  of  yours,  and  remember 


EDWARDS'  ALL-METAL  ROLLER  S ASH  BALANCES 

exert  a  continuous  and  direct  pull  and  all  extra  weight  is  counter- 
balanced. Think  what  this  means.  It  means  ease  in  opening  win- 
dows and  protection  to  your  passengers  and  your  railroad,  by 
making  •:';>;.,"•;;:;.  '■^./r-:,'^-''-''^":''. .  <^^'-:  .■''•^■■-;^-'c-.^:;"v;--:x^;v^\.;Or-;:^  ->:--V' 

Jamming,  Sticking  and  Falling  Windows  Unknown 


Send  for  "Edwards'  Window  Fixtures,"  a  sixtj-four  page 
Hand  Book  on  "the  Fixtures  with  an  established  reputation," 
which    tells    why    your    line    demands    the    Edwards'    line. 


The  0.  M.  Edwards  Company,  inc. 

Chicago  New  York 


Lock   No.  A-22 


Lock  Na  A-21 


Window  Fixtures,  All  Metal  Sash  Balances,  Metal  Stop  Casings,  Metal  Extension  PIat> 
form  Trap  Doors  and  Trap  Door  Locks,  Top,  Bottom  and  Side  Weather   Stripping 
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Good  Teamwork  Here 

This   p'cture   would    be   more    spectacular  Nor  is  there  any  discomfort  to  any  of  the 

with  one  more  figure  included — a  heater-boy  workers  in  having  the  heater  so  conveniently 

at  some  distance,  throwing  hot  rivets  from  a  close — no    excessive    radiation    of    heat,    no 

smoking  forge  to  the  sticker-boy  in  the  fore-  smoke  or  fumes,  no  dirt. 

Representative  Users  of  the  Berwick 

There  would  be  more  ''action"  in  such  a  Electric  Rivet  Heater 

picture,  but  less  work — and  one  more  name 

,-w*^     *-Vta    *-.otrt-/-wll  "The   American    Lx>coinative    Company 20  heaters 

on     me     payrOll.  National  Stwl  Car  Owmmny 23  heater* 

Hydraulic  Pressed  Steel  Company 15  hcMters 

As  it  is,  with  the  Berwick  Electric  Rivet     pi^dstSrf^oS^oi^^iS^""''.' .■.■.■■  .^ 
Heater  on  the  job,  the  heater-boy  helps  the     g;::Sy?1?r;;if  YSd'r.7..^."'^^;;;;/;//; 
riveter  and  backer-up  in  addition  to  tending     c^Sd£^"c2*lLd^^1^S^l^c«in^ 

*.l^a.    Vt<^n4-;A«-  American  Car  and  Foundry  Company , 257  heaters 

me    neater.  Magor   car   company !•  heaters 

PhiUdelphia  Navy  Yard ...22  heaters 

He  «n  see  the  rivets  being  heated-hence         ^^^^  ^^^^.^^  ^^^^^^  illustrated  is  one  of 
every  nvet  goes  in  at  the  right  temperature     ^-^^  standard  types  and  sizes  for  various  re- 

for  easv  drivms:  and  maximum  tisrntness.  •  ,         c     j    r  4.  ^  t>i 

■^  s  {5  quirements.      Send    for    catalogue.      Please 

For  the  same  reason  there  is  no  waste  of    mention  number  and  sizes  of  rivets  used  and 

rivets  through  burning  and  scaling.  alternating  current   conditions. 

American  Car  and  Foundry  Company 

New  York  Chicago  St.  Louis 

165  Broadway  Railway  Exchange  Building  915  Olive  Street 
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Good  Teamwork  Here 

Xor  is  there  any  discomfort  to  any  of  the 
\v(»rkers  in  having  the  heater  so  conveniently 
close — no  excessive  radiation  of  heat,  no 
sn.oke  or  fumes,  no  dirt. 

Representative   Users   of  the  Berwick 
Electric  Rivet  Heater 

The   American    Locomotive    Company 20  heaters 

National  Steel   Car  Coni{Muiy 23  heaters 

Hydraulic   Pressed  Steel  Company IS  heaters 

Virginia  Bridge  and  Iron  Company 11  heaters 

Pressed  Steel  Car  Company 26  heaters 

Brown   Hoisting   Machinery   Company 10  heaters 

Brooklyn    Navy    Yard 21  heaters 

Bethlehem    Steel    Company 12  heaters 

Canadian    Car    suid    Foundry    Compauiy S5  heaters 

American   Car  and   Foundry   Company 257  heaters 

Magor    Car    Compaoiy 10  heaters 

Philadelphia  Navy   Yard ! ,..22  heaters 

I 

The  Berwick  Heater  illustrated  is  one  of 
nine  standard  types  and  sizes  for  various  re- 
(|uirements.  Send  for  catalogue.  Please 
mention  number  and  sizes  of  rivets  used  and 
alternatinir   current    conditions. 


This  p  cture  would  be  more  spectacular 
with  one  more  figure  included — a  heater-boy 
at  some  distance,  throwing  hot  rivets  from  a 
smoking  forge  to  the  sticker-boy  in  the  fore- 
ground. 

There  would  be  more  "action**  in  such  a 
picture,  but  less  work — and  one  more  name 
on  the  payroll. 

As  it  is,  with  the  Berwick  Electric  Rivet 
Heater  on  the  job,  the  heater-boy  helps  the 
riveter  and  backer-up  in  addition  to  tending 
the  heater. 

He  CoU  see  the  rivets  b^ing  heated — hence 
every  rivet  goes  in-  at  H^  right  temperature 
for  easy  driving  and  nyaximum  tightness. 

For  the  same  reasori  there  is  no  waste  of 


rivets   throu£»h/4ourning  and   scaling 


r~> 


American  Car  and  Foundry  Company 


New  York 

165  Broadway 


Chicago 

Railway  Exchange  Building 


St.  Louis 

915  Olive  Street 
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